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conmpounds useful as cyclin-dependent kinase (cdk)
i nhi bitors, pharmaceutical conpositions conprising the

sanme, net hods for formul ati n]g‘l usi ng the sams for
treating caPFVEIBITHORSQF YL N‘WWNW
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1. BACKGROUND OF THE | NVENTI ON One of the nobst

i nportant and fundanental processes in biology is the

di vision of cells nediated by the cell cycle. This
prhcessFHIEDQE TiHE INVENTIONd producti on of

subsequent generations of cells with defined

bi ol ogi Thik ifwentidn eedated genlemlla th cthqurrdsgtséfat acbychn—dependent
phenonenon .and. r esponds i ver.se set of .ce

D Ao SRRl : BERRo=UGFA] CGIOT RO GRS the Sacht, methods
S OfL B rul s TR RS tRELWY for ﬁreatfdé'@hcé?r Bhfé%tﬁf@ ‘E{)r other

suppressi ng "gene products are key conponents of

c edikessen; asd imerhiedgptesrand eemessey fr meskpngthsisameof t h e
tunor - pronoti ng conponents or the subsequent | oss of
the tunor-suppressing products will lead to

glrllte Kk;:é%%ﬁgﬁﬁb%%&ﬁéﬁwéﬁﬁféﬁS 208, aoagy oo
cl i n-dependent k I I

Che. ol Db gbine mest HFapt S e g RGeS B BlAlgsy g 1
tvﬂvﬁ%ﬂpmgm edﬂ e‘f’l hé/ Eélpﬂ%ﬁ lﬂﬂls opr&&ﬂ? eHURASEY cAdIRA

regulatory su unl he cyc date, nine kinase
S ulrgdudti®n(ofebsequahe ga{miﬁi’d’ns lof pelbewith Qeﬁrted\béolbg'eai function. It is a

Lo 2l opg W R Soker gl Lol aL o0 SUBUILLS it ot

W \Mﬂﬁlg t@%’@?k;ﬁﬂdcfr&ﬁ QiP5 urbRT ANSmAGIndiR8AL SrhmBRK®moting
and suppressing gene products are key components of this cellular signaling process.
Over expression of the tumor-promoting components or the subsequent loss of the
tumor-suppressing products will lead to unregulated cellular proliferation and the
generation of tumors (Pardee, Science 246:603-608, 1989). Cyclin-dependent
kinases play a key role in regulating the cell cycle machinery. These complexes
consist of two components: a catalytic subunit (the kinase) and a regulatory subunit
(the cyclin). To date, nine kinase subunits (cyclin-dependent kinase 1-9) have been
identified along with several regulatory subunits (cyclins A-H, K, N, and T). Each
kinase associates with a specific regulatory partner and together make up the active
catalytic moiety. Each transition of the cell cycle is regulated by a particular cyclin-
dependent kinase complex: G1/S by cyclin-dependent kinase2/cyclin E, cyclin-
dependent kinase4/cyclin D1 and cyclin-dependent kinase6/cyclinD2; S/G2 by
cyclin-dependent kinase2/cyclin A and cyclin-dependent kinasel/cyclin A; G2/M by
cyclin-dependent‘kinasel/cyclinD. The coordinated activity of these kinases guides

the individual cells through the replication process and ensures the vitality of each



catalytic noiety. Each transition of the cell cycle is
regul ated by a particul ar cyclindependent Kkinase
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cyclindependent kinase4/cyclin D and cyclin-dependent

ki nase6/ cyclinD2; S/& by cyclin-dependent

ki-nase2/ cyclin A and cyclin-dependent ki nasel/cyclin
AsuK%ﬁMnbgermyaﬂan(Shap,e(h@b?ﬁ 1059H68) 1993 Dragita, Frads Biochem.
coordin a |ty of these kinases guides the

i REH \Wéggﬁ%@eﬁ%’ through the replicati gn process and
ensures the vitality of eachsubsequent generation

( Sher r ArGatleadige BOSPoflhdencd B&Ihownaditkehetweantdsor
Bi ochem Sci . %

8-382, 1990 re
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n ende
Ol Sk SRS Ao e S Rl BTk e%%?%?ﬁi"eabﬁgn finked
S YD SRAHE Bfpels bﬂ@e&ﬁeﬁxn@ﬁg@mw Nayl. Aaace Soe&FSA DA9626-H030, 1993;
several types of cancers &é@ Proc., Natl

SAVang.Satge 398365-9620L999b dhore \V@ﬁ‘?ﬁﬂy’lﬁ‘é‘flﬁge@oﬁﬁéﬂégg s%qgl;ﬁc
0 nggté]]nﬁlqﬁ hﬁ?r[gleggyél n p%ﬂ%?lg fely e : ngé?g %ﬂrﬁi, tﬁ gggési hV\ngoé affect on

f %nv@lalt lﬁonﬂxam (RRjoth etai f Suitnco 264 @B b8y 1950 Biedddy, Matvae
C

(K 264 4
538670179641 9%@@%5 inhdsiors JaF PLSHHEraREo BT
(glnae il tti%l{lé)sreﬁﬁl e eng@%@ﬁ&@mychhf&ﬁﬁﬂfeﬁl ]}maééahl@bi?d)r) and

nera cycll ki nase i nhi bitor)
PPHEHER1 (amspseific |c§/¢1m-dgpcehdm ﬁmamidﬁ nﬂnlmtqrhsﬁembEnt Crystal structure

o et Syatel i uctie G R Aol
ef; {ﬂ?ﬁft 'tlYe%ﬁ{aéerblah@i't}; tlﬁ&%h‘ﬂnﬂﬁﬁl% 1ﬁ‘t%fdcﬁbﬁ§’witﬂ EQLgalin-dependent

nteracti'ons wth e cyclin- degendent ki nase

cqnmusexomﬁml(ﬁavleﬂmh Natune 3823%82- 3325-1986) Theagyotengdigh to

g:;géf %tg thhq%ltl]eqygl%t thpﬁlg 1\%)%0# CP ﬁgq%?ecltljggg tlhethélg %(%P&Bondmg cyclin-
CYfeht Qs%%nﬁdl% aCARMRiEKASN thesk hﬁnbhecfrs ateqﬁbne 0

theeln |tors are prone to
unregulated growth and tumor formation. This body of evidence has led to an

intense search for small molecule inhibitors of the cdk family as therapeutic agents.

III. SUMMARY OF THE INVENTION

The present invention describes compounds that are potent inhibitors of the
class of enzymes known as cyclin-dependent kinases. The present invention
provides methods of treating cancer, or other proliferative or other diseases by
administering a therapeutically effective amount of at least one of the compounds of
the present invention or an isomeric, prodrug, tautomeric, pharmaceutically
acceptable salt, N-oxide or stereoisomeric form thereof. The present invention
further provides methods of treating cancer, or other proliferative or other diseases
by administering a therapeutically effective combination of at least one of the

compounds of the invention and another anti-cancer or anti-proliferative agent.
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agents. I11. SUMVMARY OF THE | NVENTI ON The present

i nvention describes conpounds that are potent

inhibitors of the class of enzynes known as

cycl i n- Heqestaesmbddimentesthe Present imesption provédes compounds,

provi des .net hods treating cancer, or_other .
o R R0 Py S B SERTHoguioN st salt N-oxide,
t her Agesikbheid for@b HegédfyRvaDUp btradtudtofFRaahlagne of

t he conpounds of the present invention or an isoneric,
prodrug, tautoneric, pharmaceutically acceptable salt,

N- oxi de or stereoisoneric formthereof. The present

i nvention further provides nethods of treating cancer,

or other proliferative or other diseases by

adm nistering a therapeutically effective conbination

of at |east one of the conpounds of the invention and

anot her anti-cancer or @ntiproliferative agent.In

certain enbodi nents, thg present invention provides
conmpounds, including ishmeric, prodrug, tautoneric,
pharmaceuticaldy ac ta N- oxi de, or
st er eoi soneri cf or ny t her eo in@ t he strqg/
Forrmula |I: wherein R represents a g

unsubstituted norpholin
pi perazinyl, or substit
cycl ohexyl; F represent§
between 1 and 6. In certa ' ‘ |
represents a substituted or. unsubst\tuted, secondary
am no substituent, substituted or un$ubstituted
tertiary am no substituent, or substiftuted or

wherein

Rg represents a substituted or unsubstituted heterocycle, or substituted or
unsubstituted morpholino, substituted or unsubstituted piperazinyl, or substituted or
unsubstituted cyclohexyl;

F represents (CH,),, where n is an integer between 1 and 6. In certain

embodiments nis 1;

Q represents a substituted or unsubstituted secondary amino substituent,
substituted or unsubstituted tertiary amino substituent, or substituted or

unsubstituted nitrogen-containing heterocycle.
In certain embodiments n is 1.

In certain embodiments, Q in Formula I represents a tertiary amino
substituent, e.g., dialkyl amine. In certain embodiments Q in Formula I represents a
substituted or unsubstituted nitrogen containing heterocycle such as morpholine,

piperidine, piperazine, or pyrrolidine. In certain embodiments, Q represents a



unsubstituted nitrogen-containing heterocycle. In
certain enmbodiments nis 1. In certain enbodi nents, Q

WO 005063168 2 | represents a tertiary am no subspeCT/Us2004/043492

e.g., dialkyl amne. In certain enbodinents Qin
Formula | represents a substituted or unsubstituted

ni trogen containing heterocycle such as norpholine,

pi peri di ne, piperazine, or pyrrolidine. In certain
© ”%%%ﬁ%&amfa HERFRRE S, ARitFPAER0 S@RtRkI Gig: substituted or
het'er oary rlng, atertiary amno substituent, or a
s uhsisulistituéed ngirogam-seraining hewepcii¢ler ogen- cont ai ni ng

het erocycle. In certain enbodi nents, Rgrepresents: .N
wher e Zyj S0 0L INFimerd) &, Rprdsggesent s H or | over
al kyl . I'n;certain enbodi nents, conpounds having a
structure of Formula |I exclude one or nore of the
foll owi ng conmpounds: A47 A49 A51A82 In certain
enbodi nment s~_conpounds of Formula | include one or
nore of Ahe c ounds set forth in the tables. For
exanpl e,| the cqnpounds may i ncl ude one or nore of
conmpounds Bl tg@ B20 and C2. As noted, in certain

mbodi nen uitabl e substituents may include,

I ndependently for each occurrence, alkyl, oxo, acyl
am no, hydroxyl, carbonyl, sulfonyl, ester, am de,
NR', hydpexyz &l ¢yt Nral kaxy al kyl, aryl, heterocyclyl,

R’ represents H or lower alkyl.

10 Tn,certain embodiments, compounds having a structure of Formula I exclude
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one or more of the following compounds:

/ﬁ
A47 Sy O
O A ClH
N
N
A49 Ul A O
ciH O ‘ o

A5l LR -
Ky p O



cycl oal kyl, or oligo(ethylene glycol). Li certain
enbodi nents, where Q represents a secondary am no

W@ amshed7eent , suitabl e substituents include al RgT/S2004/043492
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al koxyal kyl, hydroxyl al ky, and hydroxyal koxyal kyl .
Those skilled in the art will readily recognize that
the list of enunerated substituents is not exhaustive,
and many ot her suitable substituents may be used. hi
certain enbodi nents, the invention contenplates a
conmpound, or an isoneric, prodrug, tautoneric,

phar maceutically acceptable salt, N oxide, or

st ereoi sonmeric fopn thereof, having a structure of
Formula I1: adperein B represents MiRg; Ar represents
an aryl or heteroaryl ring; V represents O S, or
N-CN, Wrepresents O S, or NR'; re

i ndepedd é@ﬁ%llj}' embpdigigats, erpRAYER EEFO ‘H‘l‘ g Eldg I°R§ Pt 18T of the

{ t t
agglﬁlp g%% Ry r?gté 9 E}e t%lf;s Fof 9}[5%9 the cérﬁﬁtﬁﬁﬁ@ deRtihdluddOsne or

; RS represents H,
P} 6£RnpRAindoB1MIB20Rnd €3r esents H, OH, or MQ
provi ded that only one of R5 and R represents H, R7

ts H, .hal
Il Koy AR Teteds i st @iaat e g Ay R !
alillﬁ?}/eée?cﬁelnrl G Ileacﬁlbl,‘d(ﬁﬁé 1ee, AlKGDX¥Ko, BV hm1d&>§h§airﬁﬁylybarbonyl
cycl 6al ky

eter ocyc yl, or am ne; i ndependent |y
f anlfemd estercamide ¥R, hyfrexsalyls alkoxy blm ﬁmléwtepcyclyl

cycloalkyl, or oligo(ethylene glycol). In certain embodiments, where Q represents a

secondary amino substituent, suitable substituents include alkyl, alkoxyalkyl,
hydroxylalky, and hydroxyalkoxyalkyl. Those skilled in the art will readily
recognize that the list of enumerated substituents is not exhaustive, and many other

suitable substituents may be used.

In certain embodiments, the invention contemplates a compound, or an
isomeric, prodrug, tautomeric, pharmaceutically acceptable salt, N-oxide, or

stereoisomeric form thereof, having a structure of Formula II:
v

wherein

B represents MuRg;

Ar represents an aryl or heteroaryl ring;
V represents O, S, or N-CN;

W represents O, S, or NR”’;



unsubstituted nethyl ene group (including C(=0O and

A=), N\R', O S S(O, or S(X); n represents an
W0m06@6{f765r0m 1-4 when present in B, from 0-6 RENS2004/043492

present in RS and from 1-3 when present in R, and Q

represents a substituted or unsubstituted: tertiary

am no substituent, or nitrogen-containing heterogcycle.

In cgr Rairepresents indepirsleRly ﬁupﬁa@mﬂcgﬂg%ﬁ@sﬂi laytes @lkyt, or a metal

unsubst.i t uted norphol i no, piperazinyl, or cyclohexyl.

| rEogBletignn enbodi ments R repr esentg H In %:/ertai ny

embodi fe nfegrégéntﬁ SRESREM YD dach Rce@fdnae, H eftoeder atkyl;s
the occurrence of Mattached to Q represents CH2,

g((: ?) Re(rqﬁ)s?enﬁHﬂ((ﬂ(oRﬁz,@eMnQ sn embodi mants t he
urrence o
5 cert ai moeHYE é eﬁa@c@% %@éﬁ%ﬁ Hlkl’ls tac Engd Rgreéresents

C( =0). In certain enbodi ments the occurrence of M
attached to Qrepresents substituted NR'.In ceilgtal n
enbodi ﬂ@mGQE@ESéS;@é@Wsh}@T@%éPWﬁmuéﬁl grlower alkoxyl;

unsub t ut ed t
cort o Moot RAER SR AL BLRG AR A allyhyl, alkoxy,
Ungybsbietdst Ao ol Detaotyelylgnoupined n cer tai n

nbodi nent s Rgr epresents substituted or t ed
10 rmr pholMﬂ@deHﬂné@?tb’zfohWCh %Pu%%FdﬁB‘S?ﬁ?n S ?ﬁslisgﬁtt%d P

enbodj "
e HERES ity ede RO B AR 1001 Bl G RN G O S &
» S(02);

n represents an integer from 1-4 when present in B, from 0-6 when present il

Rs and from 1-3 when present in R¢; and

15 Q represents a substituted or unsubstituted: tertiary amino substituent, or

nitrogen-containing heterocycle.

In certain embodiments Rg represents substituted or unsubstituted

morpholino, piperazinyl, or cyclohexyl.
In certain embodiments R’’ represents H.
20 In certain embodiments Rs represents M, Q.

In certain embodiments the occurrence of M attached to Q represents CHo,

$(02), C(=8), or C(=0).
In certain embodiments the occurrence of M attached to Q represents CH.
In certain embodiments the occurrence of M attached to Q is C(=0).

25 , In certain embodiments the occurrence of M attached to Q represents

substituted NR”’.



substituted NR' or, when attached to Q represents
CH2, S(®2), C(=S), or C(=0). hi certain enbodinents Q

WO e@seert s a substituted or unsubstituted PCT/US2004/043492
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ni trogencontai ning heteroaryl ring hi certain other

enbodi nents Q represents a substituted or

unsubstituted nitrogen-containing heterocycle. hi _

cert ai mn esrbde bmbodisneftsr@ pepessents s sabstiitisd ior unswdsigpted nitrogen-
unsubstituted tertiary amno group, hi certain
eﬁb@élnmh%ef@%%r esents a substituted or

unsubstituted secondary am no group. hi certain

enbodi nents, the invention conte ates .a conpound,. of.

o+ S o pértiin pRBARIIL A FTEHERS OB CB T DRH s t8fiary
acceptabl e salt, N-oxide, or stereoisoneric form

t FBPEO¥ " Ravi ng a structure of: Oj O. In certain
enbodi ments, the invention contenpl ates a conmpound, or

' iC, dr.. taut | - [
ccept dbretn Prsoip S e TEG SRRl

t %&rﬁggﬁnohgﬁpkfhgir@dﬁdr lcy€lbhidxg1. Ofn: dEFtainl emteelirhenite R*” represents H,
enbodi menfs,” the invention contenpl at ezpﬁr ovi di Ngpne
orwhitsrie cotain kaibedmastialdeagbaner Qs Widen £8/08 M repLesgnts Cra,
purjfied »SYN i I ichg.e i Sortdre0).
SR Kot e B O Rpf A G CHE SO, OESg or'che)
prodrug, tautoneric, pharmaceutically acceptable salt,

N- oxi de, or .stereqQi soneric form.t L MGtiRted nitrogen-

struct JP&HHR Bﬁbﬁ'&néenltﬁ : ré\;mgér%él%pna %Bétgtg{re(ei 8?2 %%{s VhRs: n,&r_ g

I (RRBREAE Betddai] Ying O d2ethiarotiesr ymboiingents Q represents a substituted
or unsubstituted nitrogen-containing heterocycle. In certain embodiments Q
represents a substituted or unsubstituted tertiary amino group. In certain

embodiments Q represents a substituted or unsubstituted secondary amino group.

In certain embodiments, the invention contemplates a compound, or an
isomeric, prodrug, tautomeric, pharmaceutically acceptable salt, N-oxide, or

stereoisomeric form thereof, having a structure of:

o/\ 0 Q
vy OJLNQN P

NN

Cl.

Tn certain embodiments, the invention contemplates a compound, or an
isomeric, prodrug, tautomeric, pharmaceutically acceptable salt, N-oxide, or

stereoisomeric form thereof, having a structure of:



V represents O, S, or NCN, Wrepresents O S, S(O2),
C(=0), C(=S), CH2, or NR'; R represents,

w0 pabepedteent |y for each occurrence, H, |ower aP&yUS2004/043492
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a netal counterion; R ' represents, independently for
each occurrence, Hor lower alkyl; R" represents H,

or optionally substituted |lower alkyl; R5 represents
MJIK~ R represents H OH or MQ R¥ represents H,
h&ogeh, hy@roxyl, lower alkyl or | r/gl‘k\exyl; R3
represgnts gubstituted or unsu I al kyj ,

al K N kyny!, a ar-y ,

cycl o-al kyl am ne; J represents
C(=0, C(=S) . R: ents OR CIN(R % or

N(R ) SO 2R gndently for each occurrence,

represents 3 ps5 unsubstituted nethyl ene
group (includrhg C(x) _pnd C(O), NR', O S, SO, or
S(R); n represents @ integer from 1-7 when present
in B, fromO0-6 when present in R5 and from 1-3 when
present in Re; and Q represents a substituted or
uggubstituted: nitrogen-containing heteroaryl ring,
secondary am no substituent, tertiary am no

subst i fleftain SbbditdABe hreG¥indbh chgeiplatispeydliag ona or more
certain enbodi nents R represents substityt gd or

urns tHestointpotiads deseniped) Hierain app peiifed oRAynthstic &8} ohexy! .
In certain enbodi nents R' represents H.

In certain embodiments the invention contemplates a compound, or an isomeric,
prodrug, tautomeric, pharmaceutically acceptable salt, N-oxide, or stereoisomeric

form thereof, having a structure of Formula IT:
v

M

B NH

Re
WRs

Ar.
— Ry

_NH

wherein

B represents MyRs;

Ar represents an aryl or heteroaryl ring;

V represents O, S, or N-CN;

W represents O, S, S(Oz), C(=0), C(=S), CH, or NR’;

R’ represents, independently for each occurrence, H, lower alkyl, or a metal
counterion;

R’’ represents, independently for each occurrence, H or lower alkyl;

R’>’ represents H, or optionally substituted lower alkyl;

Rs represents MnJK;

Rs represents H, OH, or MpQ;



In certain enbodi nents, the occurrence of M attached to

Qrepresents CH, substituted NR', S(®2), C(=S), or
W@tesB)pe376m certai n enbodi nents R represents suRGT/US200€0H3492

or unsubstituted norpholino, piperazinyl, or

cycl ohexyl. hi certain enmbodinents R' represents H In

certain enmbodinents R5 represents MQ In certain

enbodi Kepipsesthits H) baloges mydraxdyMlaw eradid @r iaver alkoxyl;

SRS SCHENC I 15 Eo I o e
IQ%FQSE&QO%}E’%L AR RetbfRByQGIC UF antilee Of M attached to

Fesen In" certain enbodi nents the occurrence
of M at 7 agiresdnts (€0, pES3 et subst i tuted NR' In

certain enbodi t, ,Lepr ,substi tut

5 unsubsﬁieﬂfeé@t?g) f]%{%c)éfﬁrﬁ\iﬁg tuent . Inege:r)tr ai n
embodi ﬁHBéeg%&&ﬂ&%le&fcﬁ oBcuitHRes, irbpregitsay substituted or
unsubstitut ni t fogencont ai ni ng heterocycle. |n
_caﬁsabsmmwthmgr@mdmdludj@ﬁ%S)ra@ﬁ@dé, ), NR”, O, 8, 5(0), or
|ndﬁgendently for each occurrence, alkyl, oxo, acyl
am( ),= hydr oxyl, carbonyl, sulfonyl, ester, am de,

NR', h%ﬁ% Yo d6Vihtegay #6M) -Rkkigh presentlin By &bar @6 ydtieplpresent in
cycloal kyl, or oligo(ethylene glycol). Certain
10 eriboatidnfierrh -3 whenplssent doRpifd, i soneric, prodrug,
o)

; : or
L?ug? gﬂ%ﬂ%g@ﬁ&?% U ngiﬁ#%& ?%1%1};58 ﬁ&lﬁ&:%ﬁ@g @éotntailll\f‘ngﬁleféﬁ)aryl

aving-the structure
Of i kBbnAarlylamino substituent, tertiary amino substituent, or nitrogen-containing

heterocycle.
In certain embodiments Rg represents substituted or unsubstituted

15  morpholino, piperazinyl, or cyclohexyl. In certain embodiments R’” represents H.

In certain embodiments, the occurrence of M attached to Q represents CHa,,

substituted NR”’, S(Oy), C(=S), or C(=0).

In certain embodiments Rg represents substituted or unsubstituted

morpholino, piperazinyl, or cyclohexyl.
20 In certain embodiments R’’ represents H.
In certain embodiments Rs represents M;Q.

Tn certain embodiments the occurrence of M attached to Qrepresents CHy,

S(0,), C(=S), or C(=0).
Tn certain embodiments the occurrence of M attached to Q is C(=0).

25 In certain embodiments the occurrence of M attached to Q represents CHy.



wherein B represents MiRg. Ar represents an aryl or
heteroaryl ring; V represents O S, or NCN, W

woepsesms O S, S(2), C(=0, C(=S), CH2, orP@RUS2004043492
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represents, independently for each occurrence, H,
| ower al kyl, or a netal counterion; R' represents,
i ndependently for each occurrence, H or |ower alkyl;

R " reghesgithembodidientiht 0b@lrteyics ubist attachertiol @ wapresents
al kyl ; R5 represents H, P(=0 (OR) 2, MJK or MQ R
r spbedetid NK OH, or MhQ provided that one and only
one OR and R represents H R7, independently for each

occurrence, represents H, halo dr oxyl
al kyl , Torcettzinembeditesnjs Q rwrr:@ag % tupfl}hst%%lteértemary

unsubstlt ed al kyl, al kenyl, al kynyl, alkoxy, aryl,
hétBRY &Y ‘iﬁ @cl o-al kyl, heterocyclyl, or am ne; J
represents C(=0), S) or SOZ K represents oR ,

N(R') 2, N
becu e o s SR S
ﬁ%méhrﬁﬁ%g%%pclél ncl uding C( O) o S)) NR',

CH2; n represents _an jnteger fr ml 7
vvh en p I‘IB%IT&IHI emtRdinensnyubstitugpia inchirdss mdepgndenity for gach

fr gccurrence aﬁcyl RIS Saecrylli allmno?l'xydrgﬂq, carbonyl, sulfonyl, ester, amide,
NR’’, hydroxy alkyl, alkoxy alkyl, aryl, heterocyclyl, cycloalkyl, or oligo(ethylene

glycol).

Certain embodiments include a compound, or isomeric, prodrug, tautomeric,
pharmaceutically acceptable salt, N-oxide, or stereoisomeric forms thereof, having

the structure of Formula IT

N

M

B NH

wherein
B represents MpRg.
Ar represents an aryl or heteroaryl ring;

V represents O, S, or N-CN;

W represents O, S, S(O), C(=0), C(=S), CHZ, or NR”’;

R’ represents, independently for each occurrence, H, lower alkyl, or a metal
counterion;

R’’ represents, independently for each occurrence, H or lower alkyl;

R’’’ represents H, or optionally substituted lower alkyl;



Q represents a substituted or unsubstituted:

ni trogen-contai ning heteroaryl ring, secondary am no
wG@asSoeI7eent, tertiary am no substituent, or PCT/US2004/043492

ni trogen-cont ai ni ng heterocycle; provided that

conmpounds having a structure of Fornmula Ha are

excl uded: wherein Wand Z, independently, represent O

or NR'R; Rprdseits &5 @(+Q)(OR M MaRtenMAif or each

occurrence, H, | al kyl, or. . .a net [Okn R,
r epr esRa¥ePIEsp égﬁ%éﬁ tl\%f'é’ﬁ’ﬁi‘?wgeéictﬁgtooglg ua(rﬁgé %ics’eec,gﬂelﬁg%sgnd Re
'%"%seﬁ{slﬁ-';% represents H P(=O(OR) 2, or \nQ R
représents H, OH, or MhQ provided that gne_and ]%?AIX
one OF RS indupeRlentiyrieseach octurrerye, renvaepisTddilegeny xyl,
each occurrence, represents hydrogen, hal ogen, | ower

5 aIIW@,aH@fIa‘Pr&RE{Fr%l#R’%QyI; M independently for each

occurrgp E5@MiiSd 8r SeaBdtnited eltybrlkengl bikynyl tlsdxy,
ot hy| SR B S 20 and G(0) N O S

S@E6), heBéroRyl, aycloegtkdsheterocyahyli oit BEF> from 1-5; and Q
represents a niftr ~containi ng heteroaryl ring, a
terti a?}’/epé‘?ﬁe 1 @U@g’te(?%gg&r%(%r a substituted or
unsubsk’Iteﬁgegé}ltybkp,qgg{rﬂﬁ,cmtw(u{njsmw’et erocycle. In

certain enbodinents, Qin Fornula Ha reprsfauient a

10 terti aM, indipendendyden eachRecureense, remIpseRiaA SWRHERd oy
castrRaEnG s e N OE CEEBATR xS, SO S(C2)
hegerpeycl e such as norphori ne,

n represents an integer from 1-7 when present in B, from 0-6 when present in
R; and from 1-3 when present in Re; and

15 Q represents a substituted or unsubstituted: nitrogen-containing heteroaryl

ring, secondary amino substituent, tertiary amino substituent, or nitrogen-containing

heterocycle;
provided that compounds having a structure of Formula ITa are excluded:

20

wherein
W and Z, independently, represent O or NR”’;

R’ represents, independently for each occurrence, H, lower alkyl, or a metal

counterion;
25 R’ represents, independently for each occurrence, H or lower alkyl;



pi peridine, piperazine, or pyrrolidine. In certain
enbodi nents, Q represents a nitrogen-containing

whedosnessy|l ring, a tertiary am no substituentPCDUSHE04/043492
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substituted or unsubstituted nitrogen-containing

het erocycle. In certain enbodinents, in Formula I, B
represents MiRg; Ar represents an aryl or heteroaryl
ring; \Ryepressgntis PGO)BDROE, dMN); W represents C(=0),

C(=S), S, or . esent s, .| tly f

each oc%@ieP’é’ﬁ‘Er@S,CHbz-p}fSﬁé)ﬁﬁa P%ﬂée%ghé@?“g I%S@ gﬁﬁ’t Oépré i g{f and R
pra@lrég@}gg@g earth nmetal counterion; R ' represents,
[ pendently for each occurrence, H or |ower al k){l

R " repReiwiependanilyformpeh oerarmences rapsesenty tdrogeneialogen, lower

al kyl ; represents H P(=O (OR ) 2, MJK or MQ R
reﬁ%&@ﬁf"é"%,&‘{wﬂor MhQ provided that only one of R5

and r epyeafBhshdehtlyor @ &&afticel tephabmg aBubdiyatedsy| |
| ower al kyl or |ower al kox R ref)resents substitute

: oxyl ; d
or unsbsiistedmctoyleng gppp (lapl}ééwﬂ?ﬁﬁ #1002 MRy O, 5, S(0),
ar ¥L )het eroaryl, cyclo-al kyl, heterocyclyl, or am ne;
J ?)erSents C(=0, C(=S), or S2; Krepresents OR,

N(R') 25 repfesbtRan B@e@RfionM -5t metependent |y for each
occurrence, represents a substituted or unsulstituted
met hy| éQaeniessafs A HHeETHPHGRIENE Sptertigyl aneop yertipg-amipp

S su%(stci)}dene br ; gl%)ciiuted or unsubstituted nitrogen-containing heterocycle.
In certain embodiments, Q in Formula ITa represents a tertiary amino
substituent, e.g., dialkyl amine. In certain embodiments Q in Formula Ila represents
a substituted or unsubstituted nitrogen containing heterocycle such as morpholine,
piperidine, piperazine, or pyrrolidine. In certain embodiments, Q represents a
nitrogen-containing heteroaryl ring, a tertiary amino substituent, or a substituted or

unsubstituted nitrogen-containing heterocycle.

In certain embodiments, in Formula II,

B represents M;Rs;

Ar represents an aryl or heteroaryl ring;

\'% représents 0, S, or N-CN;

W represents C(=0), C(=S), SO, or CHy;

R’ represents, independently for each occurrence, H, lower alkyl, a metal
counterion, or alkaline earth metal counterion;

R’ represents, independently for each occurrence, H or lower alkyl;

R’’’ represents H, or optionally substituted lower alkyl;

Rs represents H, P(=0)(OR"),, M JK, or M;,Q;

Rs represents H, OH, or M,Q, provided that only one of Rs and Re represents

Ry represents H, halogen, hydroxyl, lower alkyl or lower alkoxyl;
Rg represents substituted or unsubstituted alkyl, alkenyl, alkynyl, alkoxy,

aryl, heteroaryl, cyclo-alkyl, heterocyclyl, or amine;



n represents an integer from 1-4when present in B,
fromO0-6 when present in R5 and from 1-3when present

WO p00R06376d Q represents a substituted or PCT/US2004/043492
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unsubstituted: nitrogen-containing heteroaryl ring,
secondary am no substituent, tertiary am no
substituent, or nitrogen-containing heterocycle. In

ce[)t ?I {]r@ff’@@dt tsn@E 0y, Q#SEpT@Qﬁts atertiary am no
substituen | Ky Qr, a substituted or
unsubsﬂit%f@éﬂtﬁ%&o@@?ﬂ Eo?ﬁﬁ%p Reét erocycl e such as
o1 POy BleRG Y B ack RS RHCBS e
) @enyd sulstihitdlicor hi
certain 1?71%%}3 I'men 1l 'gg TR repregénts I\ihr%%@)
or

Arydsgpstesed hettafena rgyéupo(nndiedmg G@FS'] anle(gO)),/NR;;’
0] S, or N-CN Wrepresents O S, S(®2), C(=0), C(=9),
Or NR'; represents, independently for each

occurr %nr% é}'ﬁ érpi\ﬁ?é'gelafrgﬁﬁl -4 YHER pRdseGH M, GlohDO-6 Wiien present in
al kal i ne th metal” counterion; R' represents,

i nldgaaehﬁmntlwwhempea@h ioBerandence, H or |over al kyl ;

B Kyl - TR 8 SHEinREd p{ DRpp YAt bl oot Al hejgroary
aﬁlgﬁ $Endatyh anfthb S&HSUMEQE ti@yi dfo tltatituent, yr nit®gof-chitaining

represents H R7 represents H, halogen
hymﬁmxyyﬂelomer al kyl or Il ower al koxyl; R represents
substituted or unsubstituted al kyl, alkenyl, al kynyl ,
al koxy,

Tn certain embodiments Q represents a tertiary amino substituent, e.g.,
dialkyl amine, or a substituted or unsubstituted nitrogen containing heterocycle such

as morpholine, piperidine, piperazine, or pyrrolidine.
In certain embodiments, in Formula II,

B represents MyRs;

Ar represents an aryl or heteroaryl ring;

V represents O, S, or N-CN;

W represents O, S, S(02), C(=0), C(=S), CHZ, or NR”’;

R’ represents, independently for each occurrence, H, lower alkyl, a metal
counterion, or alkaline earth metal counterion; '

R’ represents, independently for each occurrence, H or lower alkyl;

R’’’ represents H, or optionally substituted lower alkyl;

Rs represents H, P(=0)(OR )2, MiJK, or MxQ;

R represents H, OH, or M,Q, provided that only one of Rs and R¢ represents

Ry represents H, halogen, hydroxyl, lower alkyl or lower alkoxyl;

Rg represents substituted or unsubstituted alkyl, alkenyl, alkynyl, alkoxy,
aryl, heteroaryl, cyclo-alkyl, heterocyclyl, or amine;

J represents C(=0), C(=S), or SO;

K represents OR’, N(R”’)2, or N(R”)SO2R’’;



aryl, heteroaryl, cyclo-al kyl, heterocyclyl, or am ne;
J represents C(=0), C(=S), or SO2; K represents OR,

WORR5P63265 or N(R ) SO 2R"; M i ndependent|y for eBCIUS2004/043492

occurrence, represents a substituted or unsubstituted
met hyl ene group (including C(=S) and C(=0)), NR', O
S, S(O, or S(A2); n represents an integer froml 4
when pngsafdpehdenBy for mhaeﬁmfdmem rppresaat a subsiHudpid

from 1-3 when present N{s,a

s S b tedmGYISRS GERYP (st %@g&?&éﬁ% MRS 0,8, S(0), or

ng@t .tuent. In other errbodlmsnts in Formula I'l, B

re ents MRs; Ar represents an aryl or heteroaryl

g l( gg) ¥ &epmememmte@er fBomdr4 Whenpropeitap Be Sen &-6(yhel present in
0) NR'; R represents,

r%l%%’@rfﬁ@ﬁtlr%/whﬁ‘??%%ﬁnbgeﬁppence H, |ower alkyl, a

m?t al ngé@?&éﬂtg’ g su@éhtd%&l(@il UdEb KRN sétRhadry aatind aibisthinent.
repr nts, 1 ndependently for each occurrence, H or

| ower alkyl; R'' represents H or optionally
substltut ed |l ower alkyl; R5 represents MJK, provided

at R5| represents H OH or MQ R7
PHEERT eﬂgtlggoﬁmu}ﬁ&roxyl, | ower al kyl or | ower

aI koxyl ; R represents substituted or unsubstituted

~al kyl, midpeRyhts MRgyny!l, al, koxy aryl, heteroaryl,
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cycl o-al kyl, heterocyclyl, am ne;
Ar represents an aryl or heteroaryl ring;

V represents O, S, or N-CN;

W represents O, S, S(O,), C(=0), C(=S), CH,, or NR’’;

R’ represents, independently for each occurrence, H, lower alkyl, a metal
counterion, or alkaline earth metal counterion;

R’ represents, independently for each occurrence, H or lower alkyl;

R’> represents H, or optionally substituted lower alkyl;

Rs represents MyJK, provided that Rs is not CH,COQOH,;

R represents H, OH, or M;,Q;

Ry represents H, halogen, hydroxyl, lower alkyl or lower alkoxyl;

Rg represents substituted or unsubstituted alkyl, alkenyl, alkynyl, alkoxy,
aryl, heteroaryl, cyclo-alkyl, heterocyclyl, or amine;

J represents C(=0), C(=S), or SO;

K represents OR’, N(R"’)2, or N(R’)SO2R”*;

M, independently for each occurrence, represents a substituted or
unsubstituted methylene group (including C(=S) and C(=0)), NR”*, O, S, S(0), or
S(02);

n represents an integer from 1-4 when present in B, from 0-6 when present in

R; and from 1-3 when present in R¢; and

Q represents a substituted or unsubstituted: nitro gen-containing heteroaryl

ring, secondary amino substituent, tertiary amino substituent, or nitrogen-containing

heterocycle.



J represents C(=0), C(=S), or S2; K represents OR ,
N(R') 2, or N(R)SO 2R'; M independently for each

wW@ewaneEnte, represents a substituted or unsubBRCT/US10841043492
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met hyl ene group (including C(=S) and C(=0)), NR', O

S, S(O, or S(A2); n represents an integer from1-4
when present in B, fromO0-6 when present in RS and
from 1u3certaemembedimentsj in FRrmpukil, Qisepbstwiadoransubstituted
substituted or unsubsti.tuted: nitrogen-contaj.nj
hattogsrcptapngghetergey B’ég’))"eté}]rﬁ ﬁ‘bm% g’%’{ ?Sg ‘Stesﬁfﬁ %tﬂtl%rgtolr ary
a U i ' §16R&:8.Mh Fermula I, R”’ ma
hgbgeﬁ?%@tyc%ﬁer%l#ﬁgltg}ot’ gifpﬁfﬂgar{)yggﬁﬁgm s,}@:ln Formula 11, Qy

| sepResetiidl i t ut ed or unsubstituted nitrogen-containing
heteroaryl ring, while R may represent substituted or
unsubstituted norpholino, piperazinyl, or.cyclohexyl.

I n For mphaylalso represaay Gt phnacsetain ashbadimenyts,dh Formula II, W
represent CH2. In certain enbodlr&ﬁnts, i.n ﬁf’oﬁ';\%ﬁ\]kl” w
r eqpressaint G a iRastAne 0ggaTeng 87 YRR 8151 -
represents substituted NR'. In certain enbodinents, in
Formula Il, Qrepresents a su?s i(éut ed o uted
unsubs i certain ewbedimeatsy HATHY 8gIItLo IB?PIPWH%&%UQFW“ ed or
enbodi t ' I : S il T8
o tecary o Troln, I ARR BRERt RSO0
enineiciBN substititeB @t nuubstituted @ertiepr smotgsow.udsgeint ut ed
or unsubstituted nitraqgencontaini ng h%i erocycle. d 0 sen-
c embaimanisn i Formata 1T Qepssanty 4sYbstivgs %Wé‘gbeq edpitrog
S%?ﬁttainﬁﬁ%ﬁger% dfpsubstituted: nitrogen-containing

heter oar ri n}é

, tertiary amno substituent, or

Tn certain embodiments, in Formula II, Q represents a substituted or
unsubstituted: nitrogen-containing heteroaryl ring, tertiary amino substituent, or

nitrogen-containing heterocycle.

In certain embodiments in Formula II, R5 represents M,Q and Q represents a
substituted or unsubstituted: nitrogen-containing heteroaryl ring, tertiary amino

substituent, or nitrogen-containing heterocycle.

In certain embodiments in Formula IT, Q represents a substituted or

unsubstituted tertiary amino group.

In certain embodiments in Formula IT, Q represents a substituted or

unsubstituted nitrogen-containing heterocycle.

In certain embodiments in Formula II, Rs represents MQ and Q represents a

substituted or unsubstituted secondary amino group.



ni trogen-cont ai ni ng heterocycle. In certain
enbodi nents in Fornmula |1, R5 represents MiQ and Q

WO epseerm s a substituted or unsubstituted: PCT/US2004/043492
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nitrogen-containing heteroaryl ring, tertiary amno
substituent, or nitrogen-containing heterocycle. In

certain enbodinents in Fornmula I, Qrepresents a
subst i ttathinembodiutEats ih Foadulh dr, RsaeyresemisdnQrand 8 1slan
certain enbodiments _ in Formula, LI, %{r eIpLesents a

s ahestituted exnsEbsHUlGH StTagt AR USh P ni ng
heterocycle. In certain enbodinents in Formula Il, RS

represents MiQ and Q represents a substituted.o
unsubs tli certain embedimeatsindormuladl &36?I?rﬁse€%§r %”EFW“{ed or

enbodi nents _in.F | . nts MiQ and Qis
a ugalgagﬁquﬁsrgarpg P ﬁ%@ﬁ%&%@ﬂf@d& yEllgtTl ?%gen- cont ai ni ng

heteroaryl ring. In certain enbodinments in Fornmula I,
R represents substitutedor b r phol i no,
pi per aj?ﬁ ran §pog I@ileggsel%yl .rmﬁfrgﬁglei?t geltpgésg nggi nents in
Formula Il, R ' represents H |In certain enbodi nents

inF la II, ' '
embodi BN REGHREE i ORI APEEAES Q i s
CH2, S(Q2), C(=S), or C(=0. In certain enbodinents in

Formula I'l, M when, attached t i.s.CH2, |.n.ceryai

enbodi B Ae%ain epbpgimapisn Hor RabGyrR A etRgiRd ¢l 500
atta go) is CH2, S(2), C(=S), or C(O. In
ce(?(?g?%ggﬁ'bggi ments, in Formula Il, Vis OM

represents NH, and R has the structure:

In certain embodiments in Formula II, M when attached to Q is CHo.

In certain embodiments, in Formula II, the occurrence of M attached to Q is

CH,, S(05), C(=S), or C(=0).

Tn certain embodiments, in Formula II, V is O, M represents NH, and Rg has
the structure:
Z/ﬁ
A

™~

where Z represents O or NR”’.

In certain embodiments, AR represents a phenyl ring and R and Ry represent
H for all occurrences.

Certain embodiments include a compound, or a prodrug, isomeric,
tautomeric, pharmaceutically acceptable salt, N-oxide, or stereoisomeric form

thereof, having a structure of Formula V:



where Z represents Oor NR'. In certain enbodi nents,
AR represents a phenyl ring and e and R7 represent H

wo enosmabi7eHccurrences. Certai n enbodi nents i ncl PCiBUR004/043492
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conmpound, or a prodrug, isoneric, tautoneric,
pharmaceutically acceptable salt, N oxide, or

stereoi soneric formthereof, having a structure of
Formul a V:wherein R represents a substitutel or
unsubstituted heterdgdycle; Qrepresents a s stkﬁuted

or unsubstitutgd: sggondary anino subst t,

tertiary am no su FtNgpt, Qr subgttdted or

unsubsti tuted nit Hogen{cont s ocycle. As
uo‘ i no or

ymerts. In certain

not ed above, Rs may reptesen
pi perazinyl ring in iert. S
enbodi nents, as noteg qpp ey represent

pi perazi ne, norphol i ney>"pi pe , pyridine, pyrrole,
oxazol e, isoxazole, imdazoleNTOr pyrazole. Certain
enbodinentsvhﬁg%yde conpounds sel ected fromthe group
of A34, A36, , Ad4, A46, and A76 to A82, or
prodrugs, i fgmesrssentsaubstingd ophasubstieiad hetgrpgycle;

acceptabl e salts, N-oxides, t I soneric f
Cher eof . CelQ EPFSENDAHAEReT PrErTbERRER e oty Seliho
sel ect e &0 116 a8/ Shio Alibsfthent, A QubshifitePichiBBstitated

prodrugs, |sorers, "tautoners, pharnaceutically
accept abttezesabhiminitg betemeysle.or st ereoi soneric forns
thereof. In certain enbodi nents Wrepresents O S(Q2),

«=9, A%(n:o%d ab%’ve,%;lgzmagf) 1r*eplr\x|3F§cI31'1t a morpholino or piperazinyl ring in certain

embodiments.

In certain embodiments, as noted above, Q may represent piperazine,

morpholine, piperidine, pyridine, pyrrole, oxazole, isoxazole, imidazole, or pyrazole.

Certain embodiments include compounds selected from the group of A34,
A36, A37, Ad4, A46, and AT76 to A82, or prodrugs, isomers, tautomers,

pharmaceutically acceptable salts, N-oxides, or stereoisomeric forms thereof.

Certain embodiments include compounds selected from the group of A47,
A49, A51 and A82, or prodrugs, isomers, tautomers, pharmaceutically acceptable

salts, N-oxides, or stereoisomeric forms thereof.

In certain embodiments W represents O, S(O;), C(=0), C(=S), S, CH,, or
NR”’.

As noted previously, in certain embodiments Q represents a substituted or

unsubstituted: nitrogen-containing heteroaryl ring, tertiary amino substituent, or

nitrogen-containing heterocycle.



As noted previously, in certain enbodi nents Q
represents a substituted or unsubstituted:

WORGs06EIRs cont ai ni ng heteroaryl ring, tertiaryP@USI04/043492
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substituent, or nitrogen-containing heterocycle.h

certain enbodi nents, suitable substituents may

i ncl ude, independently for each occurrence, alkyl,

0Xx0, agykerauin anbodiydnxylitabkaubstityénts way fnstyde, indgpendently for

am de, NR', hyd  kyl, . al I k .
nctock BeETSpes, HyLIa; A1 ainih, S et Ry R tpyypator amide,
LRS! bl ROC WIIBRY YL B, EordrBBICHAeRcRoalof SR (hylene

abl € substituents include
al dydol). ah kerapmbipddinteyts; whtedk kapresapig a secondary amino substituent,

2 AXlopres _
A

SURStd L MARLSatlcst. TRbscaXNRUSH kieeart WlTreaBiNYyre0bftLe that the list of
sw%fa%% suggt?t uenstes mag be used. Ce:er%]ifn %ﬂnbeodianer?tlg °
t)

meghuintecdted] ibstitents cennties haustverod many pehe spfblesubgtigents may
phf;ar rmgeuti cally acceptabl e excipient and a conpound

of ea‘iﬁ? of the type disclosed herein, while certain

enbodi nents include a nethod of treating a

hyperproliferati di d i Si 1N ' .
(0" an' kv gt oF P By AR BB i
& i ' i t £ h
L e T e L e

i hdchistd herejn; ohile eeddin embodinzentsantlude » mehosh afdreating a
contact i t.he cell with. d.of

PSP AT RO, CoEPHEPE AR Mo it iR cogppound of
!ni}ggfg%qyéé%QO%-He%ﬁC“ on caused by a human

[ nodeficiency virus (HV)), conprising

adm nistering to a mammal a conpound of the type

di scl os6d Neh ehibodinRintd ik haedibSo®aHepAPhal de applicd t
met hods ?gr t he torleatnnént c‘(:Ogijﬂ{oa’?leventign of%g)opgcie;pp o

i neetheds dAinidhitimgpheifapsionof » gell, pmprisingepaipsting the cell with a

¢ ocrg?nrploahcrl] gf t?lg rtnypr;:i cﬁéc?orsieg %erte?n, r to methods of treating a viral infection
(such as infection caused by a human immunodeficiency virus (HIV)), comprising
administering to a mammal a compound of the type disclosed herein. Certain
embodiments contemplate methods for the treatment or prevention of alopecia
induced by chemotherapy or radiation therapy, comprising administering to a
mammal a compound of the type disclosed herein conjointly with one or more
chemotherapeutics or radiation therapy. The compounds disclosed herein may also

be used for the manufacture of a medicament.

The compounds may also be used to treat disorders such as
hyperproliferative disorders. The compounds may be administered to humans or
animals. The compounds can be used to inhibit cell proliferation, such as by
contacting proliferative cells with the compounds. The compounds can also be used

to treat a viral infection by administering a compound to a mammal.



manmal a conpound of the type disclosed herein
conjointly with one or nore chenot herapeutics or

w0 awsm6i7en t her apy. The conpounds di scl osed heP@l/nS1084/043492
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al so be used for the manufacture of a nedi canent. The
conmpounds may al so be used to treat disorders such as
hyperproliferative disorders. The conpounds nay be

adnmi ni Mediesmérs fommad ssiog ttsendomglosndsTeaa WW&‘PPM%IS

be used to inhibit cell proliferatio : :

oGt e fieHgnSph of Prebsion o B TR i e S oa Ry isorder o

CQIRPHILSi of AhefloBiRr A - Mtk dlaBoget Baliseas hesabiated fveidt ¢yelin-

by "adm ni stering a compound to a nmammual . Medi canents

f alepedienskingsetaeBvity et rids medicapeeny’saige gigy be n the treatment of

phar ceg%ic |s for.t treatnment or prevention of a
d.@}iggél}ﬂ I%Q@?Y,S dSSCH?E)‘Eﬁ?fF](S’T ifiative disorder, a viral

i nfection, ocpgimEhekRRKtdALEeehilablepsizigahe cirapamds. For
associ ated wth cyclindependent kinase activity,

etexaipleT rethods mparheratlapied u kYitive 2 rckimrdcrandsityinse by

Zw{ﬁg{?ﬁﬁg ql Sgéﬁ 215 ﬁ%e%eog'%{lé]lpggatﬁgﬁtea{ era}{%gdrcggze ltm%ount

I'n e conpounds. anpl e,

NEIFRAY S RYcoloandp Methb @y alsdhiap bt adgptad for treating cyclin-
cycl i n-dependent ki nase by adminjstering ta a

netsgensient kishset asseaiseh isarde oA e isEf P (4 Dt i need of

anmpun f a
e gy el ERBURSm AR DPE b aTRIes of
g 'ftﬁéaﬁﬂ% ihuﬁ@fﬂ@t btlen miﬁﬂmu'eiaMmohwgmla:teéhctremt Ini gerfaed

such treatnent a t ! i call [
ofersbodompsaAdUTRE OF otbe” BTl BAY PRYCHONHTAR -5 TOHEP:
ani ok :ar § 13- S2uGoNH TR A& BEIt i Bne bPmSRS df&hé compounds of
enBodi e t

C ]
S a ‘human-or other animal may be treate

ushizdn@ergiofiposi tion containing a therapeutically
effective amount of one or nore of the conmpounds of
this invention.

In certain embodiments, the present invention provides a novel
pharmaceutical composition comprising a pharmaceutically acceptable carrier and a
therapeutically effective amount of a compound of formula (I) or (D), or any other
compound disclosed herein, or an isomeric, prodrug, tautomeric, pharmaceutically
acceptable salt, N-oxide or stereoisomeric form thereof.

In another embodiment, the present invention provides a novel method of
treating cancer, or other proliferative or other diseases cAomprising administering to a
host in need of such treatment a therapeutically effective amount of a compound of
formula (I) or (II), or any other compound disclosed herein, or an isomeric, prodrug,
tautomeric, pharmaceutically acceptable salt, N-oxide or stereoisomeric form

thereof.

In another embodiment, the present invention provides a novel method of

treating cancer, or other proliferative or other diseases comprising administering to a



In certain enbodi nents, the present invention provides
a novel pharmaceutical conposition conprising a

w@b@soeiseut i cal ly acceptable carrier and a PCT/US2004/043492
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therapeutically effective anmount of a conpound of
formula (1) or (lIl1), or any other conpound di scl osed
t oner |

rBRh B of TG RATD e BaPSRRLY AL amhnt of. () 2 compound
St &1 BRhSRNB o ¢11f, OF B S'tﬁéleégnépduﬂd %ﬁb%kﬁ@& h&ERogH msmenc

the present Invéntion provides a novel method of
t rpatiuggtaomesic, plormetduticalpy adcepteblatsbl,eN-oxidstonetereoisomeric

di C . Si adm ni steri to host in need
u@ et (5] o Wt pe emeaid stiaeieddiom antiisghtt o Griend
drpdtiveoipppka (1) or (11), or any other conpound
dlsclosed herei'n, or an isomeric, prodrug, tautomneric,

phar maceut i cal IC? acceptabl e salt, N-oxide or
st er eoi Aodescribed areint the igbitors nf thiminNenticarmse cipabletof inhibiting

se venti o rovid
t s PRIESTS pledinoly g RhRaipi: Faf e yshl Bibhating cell-cycte
d | FFe@%esors WhNEH whillg vihihtelySdogirbN€eIt @owtiOgdd differeagatidf Such
such treatnent a therapeutically effective anount of:

( PreposBdpwowd befuselyl foutrgating subjectsihayingaliscagrs atsneiated with
C UROUAA i %‘fﬂﬁgﬁgoﬁ] %{;1'8% gﬁ cfa%cer sor%glgsl m}o%g(%%l OXI ers

tautoneric, arnaceu

0 rmsctleirngatnmﬁeﬂu@ﬂ&oytﬁptdlﬂﬁaﬁbn namb ttdimént df e&Bdnosie @nd other
conmpound sel ected from anti-cancer agents_ and

arfqotomusde self digordgisnang t %k@e?y@h cp@gowrisayeild glse be useful in

B OO0 08P S 90 BT g

ussehlylJ. Mirohepy il Sed66672001(2001y.cl e progressi on, which
woul d ultimately control cell grovvth and

differentiatia uch npounds |.d.be uyseful
Creat  roisa SpoBBRASIER: 6 hiogaintl S ipenbiobmabe poed in the
exgaRSicEe 68 h mddi@hlche wlidodn b%Lh%EH otr&a® Bfs€4ses such as those

psoriasi s, | munologi ¢al disorders
discussed herein.

IV. BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows effects of exposure of compound A37 on: (a) cell-cycle

analysis of HCT-116 cells by PI FACS analysis; (b) induction of PARP cleavage.

Figure 2 illustrates the irreversible effect of compound A37 on clongeneic
survival of HCT-116 tumor cells, as represented by (a) dose response; and (b) time-

coursc.

Figure 3 depicts the irreversible effect of compound B16 on clongeneic

survival of HCT-116 tumor cells, as represented by time-course.

Figure 4 shows reduced viability of arrested tumor (HCT-116) cells exposed
to compound A37 compared to arrested normal (IMR90) cells exposed to the same

compound.



i nvol vi ng unwant ed | eukocyte proliferation, in the
treatnent of restenosis and other snooth muscl e cel
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useful in the inhibition of human inmunodeficiency
virus type | (H V-1) transcription (Wang et al., J.

Virolo 75: 7266- 7279 (2001). Also de cribed herel n,
N i ting 1§ b dhPrile TG T (d@cenpii dinor assay
dts Bofboth R AR on Wi Ch can be used to

treat | sease$ such as those discussed herein. IV.
BRI EF DESCRI PTI ONOF THE DRAW NGS Fi gure 1 shows
ef f ect Figire éxspows ths rofulis obtraouaddiad Theoh27 &(hp)enogﬂalft tomot essay

I f -116 [y Pl FACS
et ASRRPcesanon By Deiyerpeitse S G izt abvaripus doses
| iah@ ey table log safchembirRh ficaMRYWSEyA37 on cl ongenei ¢
survival of HCT-116 tunor ceIIs as represented by (a)

dose response; and (b) tinmecourse. Figure 3 depicts

t h e i r degure g ishpws Brefreqits @bta@m&pfnm thed)&3 wenogt: &fh@lme jagsay with
te
Sy 57 T L5 b B R i s

Hl(b)aable@ffsalmtm(ahﬁiﬁbhﬁﬁheca% exposed to conpound A37

conpared to arrested normal (1 MROO) cells exposed to
the sane conpound. Figure 5 presents results obtained

from t hasuuehshaws the ewita pbtaimesiron dieA2 (H0menograft dupsor assay
cmmg@ﬂﬁ Btlhereb%%%d @1% la&rseu & STONS: éllzeeatfv%ﬁ%é Soses;

obt al ne om t he raf unDr assay
cen@dﬂnﬂﬂ&ﬁﬁgmempna&emﬁeﬂrmya@ay ti me-course of tunor
size at various doses; and (b) table of salient

netric .fro he assa re 7.shows e ulté

Tt o mies G ARl e Soslied Aol 05 hS Pitgin of
CDK2/cyclinE to the CM5-inhibitor-loaded chip. The Kp calculated from these data
amounts to 8,0 +/- 2,8 nM.

V. DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

The invention pertains to novel cyclin dependent kinase inhibitors (cdks) and
specifically, but not exclusively, as inhibitors of cdk/cyclin complexes. As described
herein, the inhibitors of this invention are capable of inhibiting the cell-cycle
machinery and consequently may be useful in modulating cell-cycle progression,

- ultimately controlling cell growth and differentiation. Such compounds would be
useful for treating subjects having disorders associated with excessive cell
proliferation, such as the treatment of cancer, psoriasis, immunological disorders
involving unwanted leukocyte proliferation, in the treatment of restenosis and other

smooth muscle cell disorders, and the like, as discussed in greater detail below.

In one embodiment, the present invention provides compounds, including
1someric, prodrug, tautomeric, pharmaceutically acceptable salt, N-oxide, or

stereoisomeric forms thereof, having a structure of Formula I:



conmpound A37, represented by (a) time-course of tunor
size at various doses; and (b) table of salient

woreaosioex 63 rom t he assay. Figure 8 shows the reBCl/US2004/043492
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obtained fromthe A2780 xenograft tunor assay with
conmpound Bl 6, represented by (a) timnme-course of tunor
size at various doses; and (b) table of salient
metrics fromthe assayp Figure 9 shows as an exanple
the results obtained ffr t he bi ndi ng of CDK2/cyclinE
to the CVb-inhibitor-Igaded chip. The K cal cul at ed

(

fromthese data a . 3,0 +/- 2,8 nM V. DETAIL
DESCRI PTI ON EXEMPLARY DS The i nyeAthQ EQ\\Q
pertains to novel cyclin [

(cdks) and specifically,
i nhibitors of cdk/cycl
herein, the inhibitors
of inhibiting the cel
consequently may be usemv
progression, ultimately controllin® celN growth and
di fferentiation. Such conmpounds wou{yd be useful for
treating subjects having disorders associated with
excessive cell proliferation, such as the treatnent of
cancer, psoriasis, immunol ogical disorders involving
unwant ed | eukocyte proliferation, in the treatnent of
restenosj s .and ot her snmooth nuscle cell disorders, and

the Ii KEEEY §j scussed in greater detail below. In one
enbodi NeyYeprebéifts PE@stiited supBibsttuted haterdescle ampuhstitiged or

i ncluding 1soneric, prodrug, tautomeric,. ) .
phanswhstisuted cagrpholioe eybstities ayamsubsiiiisd pigeraginyl, or substituted or
ster egi soner | ® thereof, having a structure of

Fo g“PE@ﬁ@@@P%{ -8 represents a substituted or

unsubstF fepi@ents €CHSR.ovlEdren ivan mitdgst between 1 end 6. In certain

embodiments nis 1;
Q represents a substituted or unsubstituted secondary amino substituent,
substituted or unsubstituted tertiary amino substituent, or substituted or

unsubstituted nitrogen-containing heterocycle.

Tn certain embodiments, Q in Formula I represents a tertiary amino
substituent, e.g., dialkyl amine. In certain embodiments Q in Formula I represents a
substituted or unsubstituted nitrogen containing heterocycle such as morpholine,
piperidine, piperazine, or pyrrolidine. In certain embodiments, Q represents a
nitrogen-containing heteroaryl ring, a tertiary amino substituent, or a substituted or

unsubstituted nitrogen-containing heterocycle.

In certain embodiments, Rg represents:



unsubstituted norpholino, substituted or unsubstituted
pi perazinyl, or substituted or unsubstituted

weywbotsyl ; F represents (CEb)n, where n is aPCT/DSM0€043492
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between 1 and 6. In certain enbodinents nis 1; Q
represents a substituted or unsubstituted secondary
am no substituent, substituted or unsubstituted
tertiary am no substituent, or substituted or
unsubstituted nitrogen-containing heterocycle. In

cert ai Wherethifi Gk ,5€Pﬁn Formula | represents a
tertiagy. am ty) e.g., dialkyl amne. In
certai%‘é%ggggﬁgﬁﬁgléﬁgﬁn &inula | represents a
substituted or unsubstituted nitrogen containing

het er ocycl e . such as norpholin i.perid

pi per a#} P@?a“é)i?mbg)‘%}%msd'%@ouﬂlﬁé Egvr“?%f‘ ﬁtr'é‘#‘gfg&fr?gﬁm%l? 15X01ude
r%R%8§§BL§UﬁmQhﬂﬁﬁﬁﬁ@é&ﬁﬂﬁﬁh&'ng heteroaryl ring, a
terfrary am no substituent, or a substituted or
unsubstituted nitrogen-containing heterocycle. In
certain enbodi nents, R represents:where Zis Oor NR
", and R ' represents HT@ﬂ\meer al kyl ,~\n certain
enbodi nent s, gonpounds havingd’ asir u€thur e_ef Fornul a |
excl ude one or nore of the foH'jM)-g onmpounds: A47
rrON GH A49 . A51A82 In certal n gftbodi"ment s,

compounds of Fornula | include one or nore of the
N o
A49 ~b‘ﬁ)k““ S
R CH O ( o
: i
A51 @t o



conpounds set forth in the tables. For exanple, the
conpounds may include one or nore of conmpounds Bl to

wdB205a6816C2. As noted, in certain enbodi nents, PGLIUSZTINS/@13492
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substituents may include, independently for each
occurrence, al kyl, oxo, acyl am no, hydroxyl,
carbonyl, sulfonyl, ester, am de, NR', hydroxy al kyl,
al koxy al kylag2aryl, heteropyclyl, cycloal kyl, or

ol i go(ethylene glycol). In certain enbodi nents, where

Subst | fuestten ebedaena mpoui et TP Sk PLifys of the
?gglgn u d@é&%hﬁﬂﬁ{el‘ﬁ(ﬂles EGP@}?&nﬁhé |th@@bﬂ115blﬁ15§rrﬁ5/tlnd/lhdld one or

recogni ze [i'st of enumerated
Sﬂhﬁébfc&tﬁﬁ}icﬁmﬂSBﬂ]@bB@@h&d@Ztve, and many ot her
sui tabl e substituents may be used. In another

enbodi nent, the prese vent| I :

C 0 n‘p our¥diotgd, 1y aHberH‘é s suf nblg S&&Stlﬁ{eglﬁ% rﬂ%émclude
g&‘fo%ﬁfn% Gtl daih BERRhed) Rk fyﬁ@'xb , achlt mimdtehydlbxyl carbonyl,

st er eol so

ric forms thereo

having a str cture@ﬁ{l
F@ullfmﬂ}da, dster, antide éﬂh”shydéme@bﬂs gmm@kywr 28

r ‘%? g&m gr %1 o@etﬁ%#}}{?\lggﬁﬁlgpr g %ﬁg%&b@%ﬂﬁ@ﬁ’é’ IwHeﬁré"Q’reﬁfesents a
I SR BRASD anifd substiflet? )sulta@(le-@)l)stllﬁém§incllﬁd%,lk}d; alkﬁyallﬂl

represents, |nde(§en ently for_each occurﬁence

| dmdroxalaksy, andhyaoxpalisgxyalkyh ldpscovkilled jagheat Hall EﬁaQQVl

or al kal i,ne e S$nd ih
S g 1714 br bR LR ot ERIEEER g pany ot
Prsgfigid lnétitdentS may @pisedent s H, or optional ly

substituted | ower alkyl, preferably with a

Tn another embodiment, the present invention also provides compounds,
including isomeric, prodrug, tautomeric, pharmaceutically acceptable salt, N-oxide,

or stereoisomeric forms thereof, having a structure of Formula IT:

/\l]\
B NH 0
Rs
WR,
l/ :
F\R
— 7
\ NH
N

wherein

B represents MyRs.

Ar represents an aryl or heteroaryl ring, such as a phenyl ring;

V represents O, S, or N-CN, preferably O or S;

W represents O, S, S(O3), C(=0), C(=S), CH,, or NR”’;

R’ represents, independently for each occurrence, H, lower alkyl, or a metal

counterion, such as an alkali or alkaline earth metal counterion;



substituent selected fromester, am de, acylam no, or
acyl oxy; R5 represents H P(=0O(OR) 2, M\JK, or MiQ R

woepseeEm s H OH or MQ preferably provi dedP@TiEs20041643492
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and only one of R5 and R represents H, R7,

i ndependently for each occurrence, represents H,

hal ogen, hydroxyl, |ower al kyl, such as nethyl, or

| ower & kgyydsents, uadepandentlyfoxsach I@ccvmfmle@,é-hplsfgwer alkyl,
substituted or unsubstituted al kyl, al kenyl, al kynyl,
ankdkymhaﬂyl heteroaryl, cyclo-alkyl, heterocyclyl,

or e;’ gg%?e%s%?,é}toiggﬁﬂg %\lé)gﬁm@i loWér a‘ﬁ%; piéferably with a

repres
i ngepaneeRtleyted Gomeestdy, auiiey aogtmmno,r(ﬁppﬁgem s a

substituted or unsub t
SNlFJ{'k'JSt i Rtrepyesgis ]%\/@5 é#ﬁ%z?vl qu Iylk/jﬁégr g)r(;lup (e;acgj ’
when af 6§%%§§cf928, Q?)Irj'[’s% %E%Qi FSef(r% pbc(:’(mg)tmtoo?wal ; g?l’y I °of

Lsgaaﬁfmgﬁmammﬁmﬂeger frogmo 10, preferably 1-7 or

re t f
R and Hr BAFRETReGHT GrBurer o oo e f PAGREE iy
glt%%k B W Gucl asHRSHAS I oW SiikoRY1t S1RERE neURbE] Ni g

eroar ring, e.g., pyrrole, tetrazole, oxa
oxadi a&l represesmbstﬁtetedlOﬂh‘udalé?@h’@ltedcﬂlkbfiy%lhfﬂbﬂl elk cyny? alkoxy,

seco no.s t uent | kyl
Leiatosi M AES L PE RSB =mifB e %t 6711 ary i no
subst i tJ“x@}Wesenf‘s G(—«O)?C(’*S' sy$@yni ne; or

ni t rogencont ai ni hg eterocycle such as norpholi ne,
pi per i di represpitis &Rz NER”)2p ¥ NER N202Ror5 pyrr ol i di ne.

M, independently for each occurrence, represents a substituted or
unsubstituted methylene group (e.g., substituted with lower alkyl, oxo, hydroxyl,
etc.), NR”’, O, S, S(0), or S(Oy), preferably NR’’ or CH,, or, when attached to W or
Q, CHz, 8(02), C(=8), or C(=0);

n represents an integer from 0-10, preferably 1-7 or even 1-4 when present in
B, from 0-6 when present in Rs and from 1-3 when present in Rg; and

Q represents a substituted or unsubstituted: nitro gen-containing heteroaryl
ring, e.g., pyrrole, tetrazole, oxazole, oxadiazole, isoxazole, imidazole, or pyrazole;
secondary amino substituent, e.g., monoalkyl amine, arylalkyl amine,
heteroarylalkyl amine; tertiary amino substituent, e.g., a dialkylamine; or nitrogen-
containing heterocycle such as morpholine, piperidine, piperazine, pyridine, or
pyrrolidine.

In certain embodiments, when K represents N(R”)SO2R’’, R”’ represents
lower alkyl.

In certain embodiments where Rs is MiuJK, Rs is not CH;COOH.

In certain embodiments, appropriate substituents include, independently for
each occurrence, alkyl, oxo, hydroxyl, alkoxy, hydroxy-alkoxy, carbonyl, sulfonyl,
ester, amide, NR”’, alkyl halide, acyl amino, or substituted or unsubstituted aryl,

heteroaryl, heterocyclyl, cycloalkyl, oligo(ethylene glycol) etc. It will be apparent



In certain enbodi nents, when K represents N(R ) SO 2R’
R' represents lower alkyl. In certain enbodi nents

wWok@seeRes | sSMhJK, R5 is not CH2COOH. hi cert ai PCT/US2004/043492
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enbodi nments, appropriate substituents include,

i ndependently for each occurrence, alkyl, oxo,

hydr oxyl , al koxy, hydroxy-al koxy, carbonyl, sultonyl,
esb Eiose akilldé in INRArt thatlayyl and heweargdaydy emnplap anypuitable

substituted or. unsubstituted, aryl, heteroaryl,

héﬁhﬂﬁ%@%i%W@mgﬁéW%Q?QVF?hﬂ?@g@%@thyIene glzcol) etc.

Lt wil by, Pﬁfﬁﬁ)&%@aﬁfeﬁtg ﬁ??e%lre%léﬁtl; hflof fhe iblovaing siissituents:
e

aryl and teroaryl may enpl oy any suitable

s tisylj Alkenyl,, alkynyl, adioxy, lydyoxyl-allinseary], smis, ghbeteroany In

certajin enbodi nents, .R8 r.epresent . :
e s

al dexy a1l W5 Dueal b0y o Minentasfied Substituch s, er eanyly.halo, -
In“certd n enbodi nents, any of the aforenention

_ d
s UBINT N, 0NQ4, o halpalkyh Qthensuiigbleisgbsiitpspisaay als%fr@tﬁee@f

by any.of the ntioned substi | o,
R BB SRR RO N PURASR dadal o
SURSdrb e etefBY ek 0 i nclude, for exanpl e,

cycl ohexyl’, =0, carbonyl, sulfonyl, carb

) ! vl . ’s
sul f oxyih cerdain gmbodirentso akleass oneeeUFTents ol pubsfifpted NR

cerfain e digren t t ne occurrence of Mis
su‘Bé?nr %ﬁ%ﬁﬁaﬂ%\ﬁﬁ%@pﬁs@gﬁ%ﬁ'to R and when present
in R5. Thice®&h kaibbdiareneginstudisg anyruflthelembodimgntsfabeves Rs has the
enbodi nents above, R has the followng form where Z

refotlewarg 0@ or NR ' . hi certain enbodi ments R
repr esent i orpholino or cyclohexyl. In certain such
enbodi ts, iIs NR', preferably NH. hi certain
enbodi r‘its/v s O

N

AN

where Z represents O or NR”’. In certain embodiments Rg represents
morpholino or cyclohexyl. In certain such embodiments, M, is NR”’, preferably
NH. In certain embodiments V is O.

In certain embodiments, W represents CH,. In certain such embodiments, at
least one occurrence of M is substituted NR™’.

In certain embodiments wherein R’’’ is present and is substituted lower
alkyl, the lower alkyl is substituted with from 1-3 (preferably 1) substituents selected
from lower alkyl, lower haloalkyl, NRgRg,, NR’ ’C(O)Rs, =0, CORg, COzRs,
NR’’CO,Rs, C(O)NRgRsa, NR”’C(O)NRgRg,, NR”’C(S)NRsRs:, C(S)NRsRs,,
NR’’SO,NRgRs,, SO;NRgRs,, NR>SO;Rsa, SO2Rga, NR”’SOzRsa, C3.10 carbocycle
substituted with 0-5 R””’, and 5-10-membered heterocycle containing from 1-4
heteroatoms selected from O, N, and S, substituted with 0-3 R, wherein Rg
represents H, Cy.4 haloalkyl, NRgaRsa, NR’’C(O)ORs,a, NR*’C(O)Rga, CORsa,
CO,Rs,, CONRg, Rga, NHC(O)NR3g:Rga, NHC(S)NRs,Rsa, SO2NRgaRga, SO;Rga, Ci4
alkyl, phenyl, benzyl, Cs.1o alkyl substituted with C,.10 alkenyl optionally substituted
with 0-3 R*”’, Cy.10 alkynyl substituted with 0-3 R**’, ~(CF3)mCF3, Cs.q0 carbocycle



hi certain enbodi ments, Wrepresents CH2. hi certain
such enbodi nents, at | east one occurrence of Mis

wesoei7ed ed NR'. hi certai n enbodi nents wher ePCI/B32004/043492
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is present and is substituted |ower alkyl, the |ower
al kyl is substituted with from1-3 (preferably 1)
substituents selected fromlower alkyl, |ower

haleatied withNBgRRA!, N S50-OpRBered hicteawivsle confargng firg 1-4

CheppsRcle IS it SSPREIS e S8 s U B
- MR R or el Qe HRERE Vb Aoty Bk orpttcnstion frgm T, o r alley,

erocycle containing from1l-4
heherybaindiensdl ected from O N, and S, substituted with
0-3 R8, wherein Rg represents H, Cl.4 hal oal kyl,

NR8aR8a, NR.C(O) OR383 LC(0) R. . 33
CONRg aﬁgg@%&?@%&%ﬁ%ﬁ%%ﬁ&% ﬁ&%ﬁﬁg%ld e ”FEQS%JI% a,s .
SCRIBR or drydn&dside epgj,enw is A6z hlkylGasiliGe albstituted with an
substituted with C2-10 al kenyl optionally substituted

WetnindDacdd Rsidue tigpugloan wyidpior ssipchinkageed with 0-3 R5"
-(CF2) mCF3, C3.10 carbocycl esubstituted with 0-5 R ",

and 5- OB%EQ%S{%??@%&?&Q Cﬁ%l %\?& gﬁ gl%ga‘ah i (%)P(Hb)]{b%ach Otﬁer on

het ero rom substituted wt

043, Rd'are pRderBoB not adiegsn(tetiio) Yo the bordihthe tteyctie ners,
represents a group selected fromH, |ower alkyl,

phenyl , and benzyl. In certain, egbodi nents, R " .

c Io mpr i dgeriHn S?ﬁbﬁ@%ﬁd%rr@%‘iem ggﬁg]hagsﬁ%goy%ﬁ fpodiments, A
gl.ycLne, r dye~1fng- . R " is a lower alkyl residue

sﬁ%ps%l ustaegEl W ?W aﬂgam no aci d residue through an

am de or ester linkage. In preferred enbodingnts, RoW .
and R n eertai anndinents ¢fFormbladhdl repressntsia, et NRAq In certain

are preferably not adjacent th t ] \
C rtpaimene By o o SN @R bl ei GFa o pbIER.
Orreﬁ"egﬁts, | ficp QIR B RA Lk B chirer¥e, halogen, hydroxyl, lower alkyl, such

as methyl, or lower alkoxyl, such as methoxy. In certain embodiments n represents

~

an integer from 0-5, preferably from 1-5, and more preferably from 2-4 when

present in Rs.

Tn certain embodiments of Formula II, W represents O, CHz, C(=0), C(=5),
or SO,. In certain embodiments, Rs represents M,JK or M,Q. In certain
embodiments, R and R; represent H. In certain embodiments, M represents C(=0)
or CH,. In certain embodiments, n is preferably 1, while in other embodiments n
may be 0. In certain embodiments, J is preferably C(=0), and K is OR’ or
N(R’)SO2R”’. In certain embodiments, N(R”)SO2R” is NHSO;R”’.

In certain embodiments, Q represents a substituted or unsubstituted nitrogen-
containing heteroaryl ring. In certain embodiments, Q represents a substituted or
unsubstituted heteroaryl ring, e.g., a five-membered or six-membered ring,
containing at least two nitrogen atoms. In certain embodiments, Q may be

substituted or unsubstituted occurrences of tetrazole or oxadiazole. In certain



represents a heteroaryl ring. In certain enbodi ments
of Formula Il, Wrepresents O S or NR'. In certain

wepdsmeitent s RS represents H, P(=0 (OR ) 2, orP®A{520041043492

10

15

20

25

30

certain enbodi ments R7 represents, independently for
each occurrence, hal ogen, hydroxyl, |ower aIkyI such
as nethyl, or |ower al koxyl, such as nethoxy.

C eiibailneidhQ dhayeit sibstittedros sesibstitutedi ovpegences pﬁw@m
preferably from1-5, and nore preferably from 2-4 when
prpé%eélﬁtnerﬁr%erapﬁecertal n enbodi nents of Fornula I, W
represents O, CH2, C(=0, C(=S), or SQ2. In certaln
enbodi fERL$ain Bélbb@lﬁi{e%%e O Bpivbetifs #Eechhidary bmitesibaiituent. In
enbodi nent s, R7 represent H In certain

e rc‘eﬂainrmclt anbc»mmems,et@e sebstieaOyn te sexqdanyrpreiap sEhstituent is

ciEBHrRRLA I e Pl g Ry hiByatip, o
preferably C(=0, and Kis OR or N(R)SO 2R'. In

cert ai Ny eeiae eABolEnenty ¥ DoSQuRRAI, WaepSAERC(=0)) SOz, or C(=S),
certain enbodi nents, Q represents a substitut e%

urReLevd RtrepreseniHy padBcpwisants Mg, Re; HEPYFSCRis
ﬁﬁééfgge{r’]l s?aﬂ%o @atltﬁ?eﬁt& t{sﬁﬁﬁe%srﬁﬁggenac %}?x gtthe?(Sjarﬁrrm In

eteroar | Ve- menber e

Ozceﬁhﬁﬁ elﬁﬁimﬁﬁe?ﬁs Wlﬂﬁge?ﬂm@m Ragndﬂ& repaedent Hpand Ry wgemsents
atoms. In certain enbodjments bstitu
RV MR AR B W R T e

In £ i ts Q may be substituted or
unsuaérgé %@% 1g)ccu rences of pyridine, piperidine, or

pi perazine. In certain enbodinents, Qrepresents a
second aImcemm embsdinsdrits, VénepresentsSe O af NRS 11 & and Ry represent H,

enbodi nent s, ub tltuent )
supt Ry {?B’Eﬁseri% eWhEg 1115 ARl 38?% f‘%o%ﬁ%ﬁ%@ﬂm is OR” or
hyﬁt@s)s@?ky{ , and hydroxyal koxyal kyl .

Tn certain embodiments, W represents S, O, or NR”’, Rg and Ry represent H,

and R represents M,Q, where 1 is an integer from 1-3, and Q is a substituted or
unsubstituted five-membered nitrogen-containing heterocycle. In such
embodiments, 1 is preferably 1. In certain embodiments Q contains at least two
nitrogen atoms.

In certain embodiments, W represents S, O, or NR*’, R¢ and Ry represent H,
and R; represents M;Q, where n represents an integer from 1-3, and Qisa
substituted or unsubstituted six-membered nitrogen-containing heterocycle. In
certain of such embodiments, n is 2, and M, represents CH,C(=0).

In certain embodiments, W represents O, S, or NR”’, R¢ and Ry represent H,
and Rs represents M,Q, where M is CHy, n is an integer from 1-3, and Qisa
substituted or unsubstituted nitrogen-containing heterocycle.

In certain embodiments, where Q represents a substituted nitrogen-
containing heterocycle, e.g., piperazine, morpholine, piperidine, pyridine, thiazole,
oxadiazole, tetrazole, pyrrole, etc., suitable substituents include substituted or
unsubstituted occurrences of alkyl, amino-alkyl, alkoxyl, aralkyl (e.g., benzyl), aryl

(e.g., phenyl), and heteroaryl, e.g., oxazyl, piperazyl, pyridyl, pyrrolyl. In certain



In certain enbodi nents of Fornmula I, Wrepresents
C(=0, S, or C(=S), R6 and R7 represent H and RS

wo epseelm s MhQ where n represents 0 and Q r epCEERDE043492
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15

a substituted or unsubstituted nitrogen-containing
heteroaryl ring hi certain enbodi mrents, Wrepresents
CH2, R and R7 represent H, and R5 represents MiQ . i
weetheentbodipers whers Q cemtaingamipoass ant aitaghed todyl; that aigrosen is
unsubstituted nitrogencontaining heteroaryl ring. hi
cé‘i‘lsﬂﬂﬁe%ﬁ%gﬁyﬁ&ﬁqggﬁiﬂ%ﬁgﬁ'esents S, O, or NR', R and
R7 represent H, and R5 represents MJK, where n is an
integer from1l-3, J is z0), ..and K is ar N(R:)
SCOR . Tmpergian pEPIBBEAHameBi Shport Rl Spblyi.gr an
NE Rinferfen i sRBpiaslerhls, Nakide, or
\/\f]sé’}neeﬁrc]’ gdlg ’faﬁ'i eger’#)}}dgl%a%hg{cagd is a substituted
0 ktetddidoRstc tfotne thefdodchavrgrestagtung o ogen- cont ai ni ng

het erocycl e. hi such enbodinents, n is preferably 1.

hi certain enbodi nents Q contains at |east two
nitrogen atons. hi certain enbodi nents, Wrepresents
S, O or NR', Rand R7 represent H, and R5 represents
Vh where n represents an integer from1-3, and Qis
a fsubst ftuted or unsggkit' ted six-nenbered

. . . 0 / .

ni trOgensconpai nj-agohét &:(%\W"eo I'n certain of such
enbodi mrents A n i\s ¥, and represents CH CX=0) . hi
certain .@\-'- S, Wrepresents O S, or NR', Re and
R7 representNdy and RS represents MiQ where Mis CH2,
nis an integer from1-3, and Qis a substituted or
u'tsltijt ituted nitrogen-containing heterocycle. hi
certain enbodi nents, where Q represents a substituted
ni trogencont ai ni ng

In certain embodiments, the invention contemplates a compound, or an

isomeric, prodrug, tautomeric, pharmaceutically acceptable salt, N-oxide, or

stereoisomeric form thereof, having a structure of:

Cs.

In certain embodiments of Formula IT, the present invention provides
compounds, including isomeric, prodrug, tautomeric, pharmaceutically acceptable

salt, N-oxide, or stereoisomeric forms thereof, having a structure of Formula Ila:



heterocycle, e.g., piperazine, norpholine, piperidine,
pyridi ne, thiazole, oxadi azole, tetrazole, pyrrole,

W@L@s5/0636 t abl e substituents include substitutRCT/U82004/043492
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unsubstituted occurrences of al kyl, am no-al kyl,
al koxyl, aral kyl (e.g., benzyl), aryl (e.g., phenyl),
and heteroaryl, e.g., oxazyl, piperazyl, pyridyl,

pyrrol yl. hi Cf nsuch Oerrbodl ments where Q contains

a nitrogen notf attathed tp M that nltrogeqals

substi tuted, eLg;Lﬁ sgdg\gﬂsubstltuent i certain
0 : "

enbodinents, th Eny or
an i someric, prodrug, 'tautoneric,

acceptabl e salt, N-oxide,
thereof, having a structu
enbodi nents, the inventio
an isomeric, prodrug, tauta raceutically
acceptabl e salt, N oxide, or steres'gg gric form
thereof, having a structure of: C5. NI'n certain

enbodi ments of Formula Il, the present invention

provi des geppounds, including isoneric, prodrug,
tautomeric, pharmaceutically acce able salt, N oxide,
or ste¥and @yidepentontiys refrescab® ortNR/'ng a structure of

POr T D A0 e LASERBIIEDS! LRI S

0 C&%feﬁ%ﬁ esucﬁ'as 519 YIRATL @f KlkhlineCHartﬁ rﬂ&ﬁl&iouﬁmﬂﬁﬁ erion,
such as an al kali or alkaline earth nmetal counter

R' r epiReseapresents idéqpendenlyl for ¢ash oseFensedd PF IVEE 2 hﬁ 20r'

| one L kyl, preferably H R5 represents H, P
2,Pf8£erfta%b¥f3 y p , P(=0 (OR)

Rs represents H, P(=0)(OR"),, or My Q;
R represents H, OH, or M;Q, preferably provided that one and only one of

or

Rs and R¢ represents H;

R, independently for each occurrence, represents hydrogen, halogen, lower
alkyl, such as methyl, or lower alkoxyl, such as methoxy;

M, independently for each occurrence, represents a substituted or
unsubstituted methylene group (e.g., substituted with lower alkyl, oxo, hydroxyl,
etc.), NR”’, 0, S, S(0), or S(O), preferably CHb, or, when attached to W or Q,
CH,, S(05), C(=S), or C(=0);

n represents an integer from 1-5, preferably from 2-4 when present in Rs and
from 1-3 when present in Re; and

Q represents a nitrogen-containing heteroaryl ring, e.g., pyrrole, oxazole,
isoxazole, imidazole, or pyrazole, a tertiary amino substituent, e.g., a dialkylamine,
or a substituted or unsubstituted nitrogen-containing heterocycle such as
morpholine, piperidine, piperazine, or pyrrolidine.

In certain embodiments Q represents a tertiary amino substituent, e.g.,
dialkyl amine. In certain embodiments Q represents a substituted or unsubstituted
nitrogen containing heterocycle such as morpholine, piperidine, piperazine, or

pyrrolidine. In certain embodiments, Q represents a nitrogen-containing heteroaryl



R represents H, OH or MQ preferably provided that
one and only one of R5 and e represents H R7,

w0 pbspeaTeent |y for each occurrence, represent SPCT/US2004/043492
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hydr ogen, hal ogen, |ower alkyl, such as nethyl, or

| ower al koxyl, such as nethoxy; M independently for

each occurrence, represents a substituted or

luﬁﬁgl,bﬁtbftil:(aw extimedubytiteers, qraowpstitated or ussHbstifutadmioggn: h

ower. a , hydroxyl etc.), NR" O S SO, or
seawyining st eéP%X?f%r or, when attached tow or(Q?

CH2, S(@2), C(=S), or C(O); n represents an integer

from lypeepfi@labadinents! o dsvveh tiy @arnire ofiF&sadmd do not
from1- en present In and Q represents a

ninchaigeomponnds mth@qu@mmfﬁormu}?gﬂa e.g., pyrrole,
oxazol e, bl soxazol e, im dazole, or pyrazole, a tertiary
am no tuent [}

subet i Ty SOherfefpf Efmh A AT RElP il hown in Table
hef erocycl e such as nlorphollne pi peridine, V

p| perazi ne, or pyrrolidine. certain enbodi nents Q

epresents a tertjary a o bst !

am ne fihedwaniip a]éﬁﬁ)é?}’l‘% %‘380%'??’8%3?&%15 e E@udture &8l from
SUbStitULeR A URSYRSALYUARS A1t AAGES ARODALY A5G AS6, AST,
ef ocyc 3 fodniag nor phol i'ne, ” pi peri di ne,

p IAB3; ABD e ASAr ChyC2,ahnd d]Snm,clddmg:lemmamcn pgpdjggﬂm,;tgmgnc,Q

E{iq%;ecgltlbii# Nglcéqu?o g qa&oﬁ{r&ll@# ggstgf?bgsg)?r{aer %é g &Tﬂ(}%helgof Ina
gg? zglﬁtr? it ng%g?{eréé ?}ﬁé;iﬂ@é}ﬁféﬂtp?d)\ﬁﬂéégi Qe heliag alsti'ucture A37,

conmpounds with the structure
Farchudiag idommmdmgctauwmemnwmgeumlw aq¢eptable @elf lN gxide,

of Formyl a Ha.. Exe conmpounds of For nmul I
O PO ORSEE TV e o @ ! and a

In an alterative embodiment, the present invention provides for an isolated
prodrug or pharmaceutically acceptable salt of a metabolite of compound A37. A
preferred such embodiment is a prodrug or pharmaceutically acceptable salt of

compound A68 or C5.

In another embodiment, the present invention provides compounds having a
structure selected from B1 to B20, and C1, C2 and C5, including isomeric, prodrug,
tautomeric, pharmaceutically acceptable salt, N-oxide, or stereoisomeric forms
thereof. In a preferred embodiment, the invention provides a compound having a
structure B16 or C5, including isomeric, prodrug, tautomeric, pharmaceutically
acceptable salt, N-oxide, or stereoisomeric forms thereof. In another embodiment,
the invention provides a compound having a structure B3, including isomeric,

prodrug, tautomeric, pharmaceuticaly acceptable salt, N-oxide, or stereoisomeric

forms thereof.

In an alterative embodiment, the present invention provides for an isolated

prodrug or pharmaceutically acceptable salt of a metabolite of compound B16. A



B. The invention also provides for conpounds having a
structure selected from A3, A7 to A29, A31, A33 to

WOA005/088765 A41l, Ad4 to A47, A49, AS51, A56, ASTPCHES2004/043492
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A69 to A82, O, C2, and C5, including isoneric,
prodrug, tautomeric, pharmaceutically acceptable salt,
N-oxi de, or stereoisonmeric forns thereof Li a certal

e phedetietesutls embhdiment sret prod;rugmvh@'ésﬂcﬁlt%ﬂis aﬁﬁ?atafzﬁwﬁ@?
a struct A37, including isoneric, prodrug,

tﬁﬁ@BWEwi_; phar maceutical |y acceptable salt, N-oxide,
or stereoisoneric forns thereof. In an alterative

enbodi MeRdrtait BALSHARAR] theiventibo provides adespbond,am a prodrug,

i sol ated prodrug or pharnmaceuticall ept abl l. .
ofisomeniet tabiohicrie, PHar@aeRIGGHY le?tglﬂe)é?lgg\iﬁog i eoisomeric

AP PR e AR oA R b mont s the

present invention provides conmpounds having a

structure selected fromBl to B20, and O, and C5

i ncludi ng isoneric, @rodrug, tautoneric, ’
pharmaceuti calyy acceptabl e salt, N oxidg_o Q
stereoi someric To% pﬁqeof. In a preferred

enbodi ment, the imventijon pr@Qvi deg mpound having a
structure B16 or C5, ' ' , prodrug,

taut omeric, pharmace abl e salt, N oxide
or stereoisoneric fo I n anot her ,

enbodi nent, the inven Q B a conpound having a
structure B3, including isoneiNT,” prodrug, tautomeric,
phar rra_ci)@get i.caly acceptable salt, N oxide, or

st er eoi HéPic forms thereof. In an alterative

enbodi 'lg%preﬁé'm@s pasttted orvasttisttutat miérdeslé;andan

i sol ate
Q represents a substituted or unsubstituted: tertiary amino substituent, or

nitrogen-containing heterocycle.

Tn other embodiments of the invention, the compounds shown in Tables C, D
and E are exemplary, and the invention includes isomeric, prodrug, tautomeric,
pharmaceutically acceptable salt, N-oxide, or stereoisomeric forms of the
compounds depicted therein. |

In another embodiment, the present invention provides a novel

pharmaceutical composition comprising a pharmaceutically acceptable carrier and a
therapeutically effective amount of a compound of Formula I, II, or Ila, or any
compound disclosed herein such as C5, or an isomeric, prodrug, tautomeric,
pharmaceutically acceptable salt, N-oxide, or stereoisomeric form thereof. In a
preferred embodiment, such pharmaceutical composition comprises a therapeutically
effective amount of a compound selected from Al to A82, Bl to B20 and C1 to C5,
or an isomeric, prodrug, tautomeric, pharmaceutically acceptable salt, N-oxide, or
stereoisomeric form thereof. In alterative embodiement, such pharmaceutical

composition comprises a therapeutically effective amount of a prodrug or



prodrug or pharmaceutically acceptable salt of a
nmet abolite of conpound B16. Apreferred such enbodi nent
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compoundB3. In certain enbodinents, the invention
provides a conpound, or a prodrug, isoneric,

tautoneric, pharmaceutical |y acceptabl e sa N- oxi de,

gpha-mlemx\n}lcslmcawablo isait pAgntsboliteafi cagipau%,(l 20T PLSof
ormul a V: erein R represents tituted or

ubESiRs élitha&]Pe\ggbqlﬂg? lgarv%%,@zﬁéﬁmgw Ib&r (213‘?2'3 ents a

sugst ituted or unsubstituted: tertiary amno

substituent, or, nj,trogen-containing h ol B

ot hor EnesHTERRBFTERGe FRFEITT I RELes S g ghClor more

fﬁﬂﬁ% clblglﬁéf&%%%sc%be_@h@&% B Ah@ifRTRY@httic fond. t he

vent I'ncludes isoneric, prodrug, tautoneri

phar nadestdtiealempodinzenpt thb pesserd limvenhppRioyides @rnovgl’ method of
stereoi sonmeric forns.of the c e .
© RV B EanEE SRR ST EUNT RE RO GHEs gy SRTIIAE oy discasc o

PLONiH6S didc Rau Bl AR AdoRRE Ritld AidlineRARG SO & hon i neqi 6
acp érmaceutlcally agggg?ak%e carrie;g a o 0

d
t hestapats theapeyticlly effectie ameuhof @f:ogp@g}qiﬂ%lf@amgh I, IL, or Ila,

Formula I, I1,,.0 or. an ' . ;
< e rasoun islost el B SRR Mol uapRRater 7
p?ﬁﬁr‘ﬁ?&%@&ﬁdaﬁ? hétpabRapttaklaxideg bt stefdossmdrc fam thereof. In certain
stereolsonmeric formthereof. In a preferre

| d .
ertmbdilimemts, aslaash opheempREdlesied eI PRISHT BT TRt

a therapeutical | ! ; .

2 TSR bty B BB EBHIRNO b £ of Formuta |
| PRI Gr 2Ry OSHHpEindtdeil@ee htein, phan samerit, wadiug, tautomeric,
acceptabl e salt, N-oxide, or _stereoisoneric form

t pbredceutioalls aeespiabia salte NpBaie o8 METcolgRsTic form fhcteo. Ina

p%?éfg&gf grtni)&fﬂnent, such methods of treatment comprise suitable administation

Pt

ofa therartpeutically effective amount of a compound selected from Al to A82, Bl to
B20 and C1 to C5, or a isomeric, prodrug, tautomeric, pharmaceutically acceptable
salt, N-oxide, or stereoisomeric form thereof. Conjoint administration, as the term is
used herein, encompasses therapies wherein two therapeutics are combined in a
single preparation, are administered, e.g., simultaneously or at different times, in
separate preparations, or are otherwise administered to a patient as part of a

therapeutic regimen.

In another embodiment, the invention provides a method for formulating a
pharmaceutical composition comprising a therapeutically effective amount ofa
compound of Formula I, II, or Ifa, or any compound disclosed herein, or an
isomeric, prodrug, tautomeric, pharmaceutically acceptable salt, N-oxide, or
stereoisomeric form thereof, and optionally‘ a pharmaceutically acceptable carrier.

In a preferred embodiment, such pharmaceutical composition comprises a
therapeutically effective amount of a compound selected from Al to A82, Bl to
B20, and C1 to C5, or an isomeric, prodrug, tautomeric, pharmaceutically acceptable

salt, N-oxide, or stereoisomeric form thereof. In alterative embodiment, such



conposition conprises a therapeutically effective
anount of a prodrug orpharmaceutically acceptable salt
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met abolite having the structure A68 or C5. In certain
enbodi nents, the invention contenpl ates providing one
or nore of the conpounds described herein in a

PPRdrhiagéltien] comifokitioh cofnprises atherapeutivally pedivieamount ped

o oughemwss e o b oL kb £ o
| Bk RPN il ARG R diidiae AsCEed bel ow

s ng m ni stering a host in need of such
treatnment a therapeutically effective amount of a.
g onpou g finfheFambedinents, the phamaegutics} ceppRositisms 9f g invention
i scl osed herein, .or an isoneric r : r4
R BB E AR 4Bt & Saiepn AR Bl otk M B e
ShREARL SAMRANE ahpEi¥eis8eF eeditidmdisarstad belewbodi ment s,
at |l east one conpound sel ected from anti-cancer agents

and anti proliferative agents may be. adm ni st

conj oi i bsrtaih embedinsaisod %@P msemb?’qlfﬁméoaw ,r"r‘}hrf%e,ssugguetgtegrgmups
any conpo disclo ' r ' '
Py Al B B RSR TGt il oxfiples STROR p hydrany o
Ne@bbfel (e @, ketonbs aldshydys] carbaxyis, ebterseardyls)) athipcarbonyl (e.g.,
preferred enbodi nent, such_nethods, of tr

. . . t
COnprtses HivabicsdHIATSEARN o7 ST RBULT e dppp ot
effective.a . .
b DR PR SO LUl o o,
t @Htatﬁﬁ@é,laﬁ,anﬁ&ia_e,rm?ﬁiﬂm&, aalyhno, andtep taatzios apulfhydrdxdngakylthio,
or stereoisoneri¢c formth f. | Qi .
O e B oAIET L T RS 0L ALY g, sufonl (.
encg r apk h et [
CORBRSEFAmLE ARGe MRSt tacthes el cmncas. b
e.of an afdoatlcd @herumrymatic mbiety (ef @rmhetyk prasyl, piperazyl, pyridyl,

* avapabra e paselta, GhBpdienpY TRIRLY SR

ii. Definitions

As used herein, the following terms and expressions have the indicated
meanings. The compounds of the present invention may contain an asymmetrically
substituted carbon atom, and may be isolated in optically active or racemic forms. It
is well known in the art how to prepare optically active forms, such as by resolution
of racemic forms or by synthesis from optically active starting materials. All chiral,
diastereomeric, racemic forms and all geomettic isomeric forms of a structure are
intended, unless the specific stereochemistry or isomer form is specifically
indicated. All processes used to prepare compounds of the present invention and

intermediates made therein are considered to be part of the present invention.

The present invention is intended to include all isotopes of atoms occurring
on the present compounds. Isotopes include those atoms having the same atomic

number but different mass numbers. By way of general example and without



I n anot her enbodi nent, the invention provides a nethod
for fornmulating a pharmaceutical conposition
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conpound of Forrmula I, 11, or Ha, or any conpound

di scl osed herein, or an isoneric, prodrug, tautomneric,
phar maceutically acceptable salt, N oxide, or

sligfitafbn asmepes of hydnogtremelile traffcn opd d@ﬁaﬂﬂm Igotopes of carbon
pharnaq;utlcglly acceptable carrier. In a preferred
etisbiengnand sbeh pharmaceutical conposition conprises

a therapeutically effective anount of a conpound

sel ect g, tdRM Ayt R A8AdedBb ik Puddbth BRfckdd dnd sGRighbthain
an isoneric, prodrug, taut onmeric, pharmaceutically

asateptabiliphatid hydrocashandgroupsrhaying; the presHsd runghsy qf Carbon

th h .
ockereSot S TSP R AR TR b -
agﬁ;&s&l but, prqan Uthuyl, RlpaiityRaadk-pentyl. )Inaddnepn,ahda ferm is

a netabolite of conmpound A37 or
plirgséreicd 5 mc@dwéxoﬂbmﬁub@thfﬁ@ m@ syhytituggd QJEYIL&I%H%%W Jgtter

f
c aqfﬁ%&gttgra {ﬂmq ﬂ:ﬁ\ﬁ@%gﬁ | oﬁrﬂ&e@ﬂ@%ﬁ%ﬁ%ﬂﬁétiﬁ?&lms re{)laced by,

on are use 1n trea
a bl SR AMtcdSH bl GEenCRARES Y], cﬁfh’bngrl fatitoxpyy @Iterf ghert Cyemoor
ot her dlseases i ncluding a condi t.i.on
dpb@&pbged 45eNe:IMINg, Euee, épﬁhﬂwf@ a\iﬁﬂm dhigestt, é“lﬁqné@é‘hti”
vent | |
S %@chtyu clor ary rWY' & l?etec'rldgxﬁ/{ c}{ leﬁsc%@ﬂﬁ’&rﬁé@d b‘)ﬁ%se %llé@l‘ﬁ tBe art

can in or exanple, a

h ekt Wﬂubst&uﬁéﬁﬁb@mj{és thﬁng:lves ket be sﬂqstlmtdb'twd When appropnate
carboxyls, esters, P oca

C ihodartesiowar HkviGseitetp hoss kil wRGPNARaLE 54 Siepsggion stoms,
0 [?g %Bgloﬁ‘yﬂi 1(t§ 4 %aabo‘i’ﬂl‘?&ﬁ@ qRahfe teﬂﬁ SRR BRLRY’? reflers to such

onat e, 'a phosphi nate, an am no, an
am,\ﬂa-aﬂk)bq)groummttamwmo amnxyagcndtcme In@nrtalmenéod&n@%ﬁﬂiyl
a nitro, an azido sul an al kyl thi o, ethers,

f
- erstitegnis are prefengblypwer %F%ij US| oal kyl, al koxyl ,

silyl, sulfonyl (e.g., sulfate, sulfonam de,
sul f a y teﬁ?’sj) ‘fh‘aﬂ)ato%)‘halégeﬁheta§ LSy Idrih refRtoaflwréydhloro, bromo

(e.q. enz
and 1odo

The term “aryl” is intended to mean an aromatic moiety such as, but not

limited to phenyl, indanyl or naphthyl.

The terms “cycloalkyl”, and "bicycloalkyl" are intended to mean any stable
ring system, which may be saturated or partially unsaturated. Examples of such
include, but are not limited to, cyclopropyl, cyclopentyl, cyclohexyl, norbornyl,
bicyclo[2 21nonane, adamantyl, or tetrahydronaphthyl (tetralin).

As used herein, “carbocycle” or “carbocyclic residue” is intended to mean
any stable 3- to 7-membered monocyclic or bicyclic or 7- to 13-membered bicyclic
or tricyclic, any of which may be saturated, partially unsaturated, or aromatic.
Examples of such carbocycles include, but are not limited to, cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, adamantyl, cyclooctyl,



or an aromatic or heteroaromatic noiety (e.g., phenyl,
oxazyl, piperazyl, pyridyl, pyrryl). Such substituents
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ii. Definitions As used herein, the following terns
and expressions have the indicated neanings. The
conpounds of the present invention rma? contain_ an

as[ﬁr%iwa@%th ELoibtaveleneranealifibicyelanscann ficralnipe
t
WP PR IRStAR, FESieh, BEhY SRR hRERG, MRoL G | 0

fqﬁﬁﬁg@ﬁﬂﬁbh@@l@mnﬂﬂ§olutlon of racemc forns or by
synthesis fromoptically active starting materials.

Al'l chiral I ast ey eonerj em c,.f
Cconot rAsuied e dhs B heferag QT it ROse B FHgRisdntended

u f r 11 F101L
nb ?&%@L&%@?ﬁr&@t{a@ge&e QAEIIBBYHelof bRYycliS BF RS ol 10Uk hBered

specifi y processes ‘used to prepare
¢ chipyelin distendcythieripg ehettis satumtﬁdg partialiyunsatusated,diramneaturated

oA toToraY i BUORHICH OIS e DT atiBh s pB TRF
' r}feltéfga%ﬁk indepHRRAS s&éct@d ﬁaﬁl tRE Q%F'cﬁﬂs&mgtcm\l rtg 88@Btand

conpounds. |sotopes”include those a havi n
saneluding Ianjz bwcmbre grolup tin ghichengof theaaévqurrdnﬁmdshetesycmhy rings is

exa nd. wi t hou £ t
Py TEgEd eRETRaEE, FRe Pindetmer T PR s g BBEG R be
Cafx@&aed ek ngerobgz@uaﬁﬂg #AEbe TRchbe kdnits pérdeht grbp at any
i ntended to include both branched and straight-chain

s altemrmt@m cmcar;bﬁatamn Hipd reseliy Borsteilosipieturay Thghaterecyclic rings

gﬁ%u{nelljrg?%g/ ﬁs@@?@g@%&% Fﬁ?m&%ﬁf? toﬂjl hdfﬂle resulting

n déhﬁj@ylhd isl SRR spebrﬂ@ully hotsd Mﬂtbger{‘mbhlé héteﬂ@cjacﬂélhmly
and s-pentyl. hi_addition, the termis intended to

i reptiguallsbs anatarsiand tin coan cabadisini: her e tatakwmber of S and

0 3 LTt SLSEE A B 3 A B
one another. It is preferred that the total number of S atoms in the heterocycle is not
more than 1. As used herein, the term "aromatic heterocyclic system" is intended to
mean a stable 5- to 7-membered monocyclic or bicyclic or 7- to 10-membered
bicyclic heterocyclic aromatic ring which consists of carbon atoms and from 1 to 4
heterotams independently selected from N, O and S. It is preferred that the total
number of S and 0 atoms in the aromatic heterocycle is not more than 1. Examples
of heterocycles include, but are not limited to, 1H-indazole, 2-pyrrolidonyl, 2H16H
dithiazinyl, 2H-pyrrolyl, 3H-indolyl, 4-piperidonyl, 4aH-carbazole, 4H-quinolizinyl,
6H-1,2,5-thiadiazinyl, acridinyl, azocinyl, benzimidazolyl, benzofuranyl,
benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl,
benztetrazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazalonyl, carbazolyl, 4aH-
carbazolyl, P-carbolinyl, chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl,
2H,6H dithiazinyl, dihydrofuro[2,3-b]tetrahydrofuran, furanyl, furazanyl,
imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl, indolenyl, indolinyl,
indolizinyl, indolyl, isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl,

isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl, morpholinyl, naphthyridinyl,



but not limted to, hal ogen, hydroxyl, carbonyl,
al koxy, ester, ether, cyano, phosphoryl, am no, i m no,

wa@piodoe37stl f hydryl , al kythi o, thioester, sulfoPgl/PS2004/043492
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nitro, heterocyclo, aryl or heteroaryl. It wll also
be understood by those skilled in the art that the
substituted noieties thensel ves can be substituted as

}A@utaﬁwﬁﬂoﬁlﬁp?lm Jj Cﬂ(tadlaﬁ(-ﬂyh 11 23-ox4dianedyl, 152, P(Wadlﬁéﬂék $,2,5-
o] ose a r f 1

ERUEHRPIR T T
PR pheh it clin pBﬁ%ﬁsa&?‘é*f?é‘?"h&?%?é‘?ﬂn‘?ﬁia?“ﬂ

alpﬂgylhomﬂbml phmmazmy]epbmelaemab piperaginsil, pipgyinyl, pteridinyl,
subst | tuen

h@mwoméffiplneslg?mdowsﬂdwfBpsnﬁw%ﬁwla%?azmglopﬁﬁcﬁ’hdmyl
sg)élﬁgz 3 ‘L“Z%l lnﬁt)l e 3/& %’Yﬁa@éka@aleapﬁmmﬁiaﬁ(ﬁkeﬁ}mdothlazole

phenyl , 1 ndanyl or

naptitinyl, pyﬁﬂﬂ pmmshﬂsdynmuéidmwl pm@hnyl, nm%ﬂ dBnegelnyl,

are t dt
AL B B LR ] ™
ARyl @:Hﬁh 18isBQindlidyi tt@t@aﬂyﬁroq@tjhbﬂlﬁpl 6py1,2,5-

cy opentyl,” cycl chexyl, norbornyl, bicy

2 thiedianiayl, adaifﬁmqtazohdr 1,2 drthindipaplyhaphb ﬁ@lﬁdle%@tﬂr Lp#n) .

TR RG] Bigrdl g SRRORE, ok
”Qﬂi‘%ﬁdﬁﬁhﬂaﬁzoﬁﬂ tﬁio‘fah@ﬂyl Ctn@im?l— 1 2¢8-t Bz olhlied, edridrotyidl 3, §-triazolyl,
or tricyclic, of- which may be saturated, par

urﬂs&ﬂtﬁna@@d xa@the}évb mfp@ed @éaq%y%%s igelude, oy tar&r%i}%‘ieéi
| nc ﬁrut gﬁgﬁe@g’ rRJ‘WL‘ﬁg’I F&ﬁ% ﬁhibq lrﬁzﬁbgl benzimidazolyl,

adﬁ{ﬂi’fﬂfa)z’él 1, Y &dotianiyY, Ibehﬁotﬂmlydymmoxmga oxmdolyl

[4.0]b | 4.0]b
[27’62%5@;32¥1211Yi2§2%%g°3’¥ {At]ﬁ9]rlél ; EWH n% ?ﬁl)flyp %émpounds

| nc%% aYmng,qgla%prYé thfibove heterocycles

As used herein, “pharmaceutically acceptable salts” refer to derivatives of
the disclosed compounds wherein the parent compound is modified by making acid
or base salts thereof, Examples of pharmaceutically acceptable salts include, but are
not limited to, mineral or organic acid salts of basic residues such as amines; alkali
or organic salts of acidic residues such as carboxylic acids; and the like. The
pharmaceutically acceptable salts include the conventional non-toxic salts or the
quaternary ammonium salts of the parent compound formed, for example, from non-

toxic inorganic or organic acids.

For example, such conventional non-toxic salts include those derived from
inorganic acids such as hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric,
nitric and the like; and the salts prepared from organic acids such as acetic,
propionic, succinic, glycolic, stearic, lactic, malic, tartaric, citric, ascorbic, pamoic,

maleic, hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic, sulfanilic, 2-



t et rahydronapht hyl (tetralin). As used herein, the
term "heterocycle" or "heterocyclic systent is

WO piosneBses t o nean a stable 5- to 7-nenbered noOPODYS1004/043492
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or bicyclic or 7- to 10-menbered bicyclic heterocyclic
ring which is saturated, partially unsaturated, or
unsaturated (aromatic/heteroaryl), and which consists
oficct@tybonzait, damaras doliemesulforic, methanesvléeniepghane disulfonic,

i ndependent |y sel ected fromthe group consisting of N
OBt §6§W¥ﬁ€§mﬁﬂﬁ any bicyclic group in which any
of the above-defined heterocyclic rings is fused to a

benzengnk hRgmataRicaily E&%?ﬁbﬁﬂdlté; of fhe préseftcnvationsamhy
optionally be oxidized.

' _ he heterocyclic rin be
atsjzrghdfmdtfmm Eh@ noeand apmpepnsiiphigh coiying aase 8? 6‘3&%@01“3’ by
car bon .at t hat, r [ ” :
napaegt et FRermiepigbaRds. Hep ety Bl s RleXah ke P red i eacing

O LRELRM O baed faniioff Kege Borapeunds fwithheestoieioiteingamount of the
conmpound is stable. If specifical] oted,.a nitrog

i appmpﬁaterf?g$egu>ﬂéidéllmrdﬁtlm SR ETERYIIe NG b I B} the two;
certai,n enbodi . a .
CSehulh, PREIRR B MR bl Byt ey Ghr oot
heteprefheurLisk of suieibldaltadjsafoand it Remingtonlsdhaemacenticals

pr ef d that th I nb '

hscisns e <V PHg AL TREd T PRp: (A (e
sisnesy L cod.sMagk Pigisine eed

sl R R P o B S et € o7 b eyl i

or 7- to 10-nenbered bicyclic heterocyclic aromatic
ri ng wihelphenaSplstmacsuticaltybancepteble? issameployasiherein éo vefer to

Ll AR e A R M
g?ﬁ%%t’og%f éo%]nﬁ SR QA HRbRehS siieibldRE @sd Madntact KA wssues of

| rocycles include, but are not limted to,
| Huimad dziige an®@anigmatsolitlon pkcessive Bpiciiys iritgippsallergic response, or

421 :;{t% Irp;‘fgall%/rlg OF, g&l-nll)ﬁ]c%%kx lcbmfﬁe%isﬁ‘gtreiv%ﬁm/ {%séﬁﬁe%ﬁmlﬁ’aﬁo.

“Prodrugs”, as the term is used herein, are intended to include any covalently
bonded carriers which release an active parent drug of the present invention in vivo
when such prodrug is administered to a mammalian subject. Since prodrugs are
known to enhance numerous desirable qualities of pharmaceuticals (i.e., solubility,
bioavailability, manufacturing, etc.) the compounds of the present invention may be
delivered in prodrug form. Thus, the present invention is intended to cover prodrugs
of the presently claimed compounds, methods of delivering the same, and
compositions containing the same. Prodrugs of the present invention are prepared by
modifying functional groups present in the compound in such a way that the
modifications are cleaved, either in routine manipulation or in vivo, to the parent
compound. Prodrugs include compounds of the present invention wherein a
hydroxy, amino, or sulfhydryl group is bonded to any group that, when the prodrug
of the present invention is administered to 2 mammalian subject, it cleaves to form a

free hydroxyl, free amino, or free sulfydryl group, respectively. Examples of



6H 1,2, 5-thi adi azi nyl, acridinyl, azocinyl,
benzi m dazol yl, benzofuranyl, benzot hi of uranyl,

whewzneitsophenyl , benzoxazol yl, benzthi azol yl , PCT/US2004/043492
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benztriazolyl, benztetrazolyl, benzisoxazolyl,
benzi sot hi azol yl, benzi m dazal onyl, carbazolyl,
4aHcar bazol yl , P-carbollnyl chronanyl chr onenyl ,

c bflﬁlﬁhgsriﬁéludéj fbﬁﬁhy aoOhmited td Byétatezﬂdnﬁﬂemndiheamaﬁejderwatwes of

di hydr of 2, 3-b]t I
C aiobel i aniine BRORIMAY é%y'pgﬂ{ ahia o o Be prasept nypntion.

| H i ndazol yl, indolenyl, indolinyl, indolizinyl,

| ndol Yiryol O B fied HOLE "tHHlTﬁ{éMhdmat‘é@ nfdentd iy lpresent
|50|ndofrlc %ﬁ?ﬁﬁ%0|ndo y*e i soqui nol i nyl, |soth|azoF$fmmlln

i sexabsthytial abzenphof dthed grganic molecules especially impurities such as by-

F%%%Eé:@légl}'%glas)ﬂ%t adhér%r Oigspg% ) O| nXé@lrgé@%d"‘iﬁ%h‘éél a pure or
O:@ﬂ{%@ |chn;[()o&ndgls‘£t REaE097 8y bﬁy w@DgHtZ alorélpiefdrably in the range of

azol i1 di nyl peri mdinyl, phenanthridinyl,
pﬁémm by w@lghlyla,nd mnme&azblmytt leawarﬁa/z bl yreight of ofganic

h h
gﬁgﬁgéggf rllliﬂt e c&nﬁ)&sg %‘éhleylﬁ % 1ng & n@%&#@%&gplen s, and like

PR AN mdy B fRegentRIYpharPbesulidhlmyrtpargtion afyl compound).
pyranyl, pyraZinyl, pyrazolldlnyl pyrazol i nyl,

pyrazolyl pyrlda2|nyl rldooxazole

pyri doi Subﬁiﬁ@p@’ ’is @gtpm(}fgttg prglzq,ﬂteethab%q @ Qe hyﬂmgielasyq)n the atom
pﬁﬁlchgaggci n%%}f: eg%ra%sﬁc!o lﬁﬁl%wsuliﬁ(ﬁtﬁ@ Ligr}l élla%egWﬂPé ¥lection from the

quhdieatad Erdvibes),Provided theli thy hndlczaaﬂfckmbmrsyiormal valency is not
tetrahydrofuran |, tetrahydroiso |noI
t @pchqdy@ra@q that @hq s{x,lyﬁtltu@@p r:ps@tsgn 1%/ When a substituent
t hi
%o oro gcg i Z’oI?}I gr?llp %111641 A Ey GZ‘IE gh;ﬁe at?rrl]ll agl% fer;])rlaé:ﬁgl/ E Keto/oxo
t @umnﬁeﬂts ark Inbepme,nt b bentio inaciofigs! Exe:mplewcﬁuhstztutrw include,

tl d |
e e LBl BB v

: I raaf

S T ot .
t hhﬁﬁadbonﬁ)(mchlay la thmystazmﬂyba,cetam, @ag dngfonnaﬁqaﬂ@p)aﬂkoxyl a

Bgﬂé'&m d iglp sph%g%ﬁyéﬁlgolgé#eyp pﬁ g 3%( ,attnmo, an amido, an
amidine, an imine, a cyano, a nitro, an azido, a sulfhydryl, an alkylthio, a sulfate, a
sulfonate, a sulfamoyl, a sulfonamido, a sulfonyl, a carbocyclyl, a heterocyclyl, an
aralkyl, a heteroaralkyl, or an aromatic or heteroaromatic moiety. It will be
understood by those skilled in the art that substituents, such as heterocyclyl, aryl,

alkyl, etc., can themselves be substituted, if appropriate.

The term “therapeutically effective amount” of a compound of this invention
means an amount effective to inhibit the class of enzymes known as cyclin-

dependent kinases or treat the symptoms of cancer or other proliferative or other

diseases in a host.

As used herein, the term "anti-cancer" or "anti-proliferative" agent includes,

but is not limited to, altretamine, busulfan, chlorambucil, cyclophosphamide,



benzoxazolinyl, or isatinoyl. Al so included are fused
ring and spiro conmpounds containing, for exanple, the

w@bwsmeeites er ocycl es. As used herein, "pharnaceReT/Us1004/043492
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acceptabl e salts" refer to derivatives of the
di scl osed conpounds wherein the parent conpound is
nodi fi ed by nmaking acid or base salts thereof.

EXRsRhfde, Hechivasinaiief me@hhun,ahmmyaad:ihmlsada tthlormn:aqnld e,
but are not |inmted to, mneral or %ﬁnlc Cld sal

oo dises gesiciabiae SIOBHENG RPRSS AR RAPI Pglg?ﬁcaptopmne
ts algtt Sa[ of a%rg,{sﬁﬂé qgﬂﬂé{ﬁr@i %a?)rbzaﬁ)cﬁfaﬁgﬁﬁ bdif, c?éiiléiﬁh, oRdlBblatin,

dr maceut y accept ab e sal
i n@bpﬁanttbaam@m dotsapbutial TV 6, UMA36, Suderedior, ann@oglutethlmlde
quat er nary anmoni u Ofglts arent co

f élumde,fgﬂser@kanlﬁw & GHreRYTL A5 B POFYEIOIE 2 R, tamoxifen,

C
ARl AR B SRR o Vo

anlad‘,Encﬁxlmim alsutyrdbiomh Hexirubjicihyidambicomingitoxenirengs jesoxantrone,

| f h h .
23114@%3%2?13%%%6@3% oot ekt 4S inRitah Famino
ffth&ean S fH Bhih to@ﬂd&@ Ids:21 SURRI 18; etdpasie, Ctemp&imie?, :
t ar e

ric, citric, corb panoi c, nalelc
h Mmmxsymm \anmstlph,esnmralbmq, procgnbazlam asp ArBEIREGH pegaspargase,
acet oxybenzoi c, funmaric,

salic , il
aCH@ﬁ Fgﬁﬁﬁﬁgn Iﬁﬁﬁé@ﬁY?S%lc et hane di sul fonic,

oxallc, isethionic, and the like. The pharmaceutically
acceptable salts of the present invention can be

sylﬁt][gg fgéﬁﬂd%ﬂl‘ﬁlﬁﬁ‘&l parent conpound which contains a
asic o cidic noiety by conventional chem ca

rret hodsgy,d fﬁ@ﬁ? ﬁéﬂe\ﬁderft WGithsS fHntisitor PO tAR 1ﬁ{f&ﬁ@h @ah by administered

reacti ng e acld or base fornms of these
C oRpeUmt fortdaneer o praliférotiet o qthfarrﬁmmsesw anpgneans that produces

appropri ate base or
SRR )l NGV e
?'Léﬁﬂ Ye aﬂﬁﬂhﬂelleﬁlb? 28 Bstventbiencatl Bedilable for use in

|sop opanol acetonitrile
conjunction with pharmaceutlcals either as individual therapeutic agents or in a
combination of therapeutic agents. The chemical features of the inhibitors described
herein bestow favorable solubility properties on the compounds, rendering them
suitable for administration as intravenous formulations, topical formulations, oral
formulations, and others as discussed in greater detail below. They can be
administered alone, but preferably are administered with a pharmaceutical carrier
selected on the basis of the chosen route of administration and standard
pharmaceutical practice. Suitable vehicles and their formulation are described, for

example, in the book Remington's Pharmaceutical Sciences (Remington's

Pharmaceutical Sciences. Mack Publishing Company, Easton, Pa., USA 1985).

In another aspect, the present invention provides pharmaceutically acceptable
compositions which comprise a therapeutically effective amount of one or more
compounds of the subject invention, such as described above, formulated together

with one or more pharmaceutically acceptable carriers (additives) and/or diluents.



are preferred. Lists of suitable salts are found in
Rem ngton's Pharmaceutical Sciences, 18th ed., Mack

woabbioedtshg Conpany, Easton, PA, 1990, p. 1445PCT/082004/043492
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di scl osure of which is hereby incorporated by
reference. The phrase "pharmaceutically acceptable” is
enpl oyed herein to refer to those co

_ , npounds,
mettsatesarited ie datet bielavo e phaaaesitier) SAEROSIHPREOL AP prpsent

ar.e ithin,the s [ . Jionad

< itealip ol e g8 S TP Bp Rl R R ok HE SRR riguid form,
beiNeEind fifdsé Rl AP STonkiefollbwiige €9 Siral @dninistedtion, for example,
irritatron, allergic response, or other. rObLFP18H

c shpichen(aiespus OFHARrEGHeRUS SQUENSPT ﬁ@%@aﬂaﬁw& €1s, boluses,
benef.it/ 1] (N - P p . ' L ctatt
napaiges kil tai praRaipt ip o@Tolene, (5 pRekrili@inistration
C abf bRplMbychbagimass inrenastiMeopatrevanous igjeationtapdor
present invention in vivo when_such

ackEmDLS; & pliat e s iR TAINCEH 0% B) @B{C?P@%ﬂ%gg?ﬂ» 2%?}5?1’1@ asa
i It
ST IS e ot L sty o

MesRefplel a5 4 pessaryt cremton doanmrip oenals embodinzengs, dwapharmaceutical
i nvention may be delivered.in prodrug.for Thy
prREQRARALONS T He I RY TP § K L &l d‘? BOtc%?/‘%Fe tglf ? 9%y, g”slﬁ’? BS¥ ét%e()f 2

pregent !y clai med conpounds, nethods of delivering the
same, and conpositions containing the same. Prodrugs

of the present invention are prepared by nodif ing1 :
f unct i dWattingragengs, eprusifens and lubisaelarively ﬁasqqﬁurgﬁ@ﬁy sulfate and

Wdﬁ?%ghwgqﬁh‘?eaﬁ%ggésﬁ%%ﬁt | C%?C?Ff\ag,-ra‘egg{(f Sf%%?%eag%grsgﬁaﬁing agents,
CORRRIAGs, MERAHshdipREtpele; seARepHessvafves hed pitesddints can also

i nvention wherein a hydroxy, am no, or sulfhydryl

grimypedest indheleempesita@ng. gr oup t hat, when the prodrug of

the present invention is admnistered to a manmal i an

subj ecty, It i xfehls inf 1088 (1) water
am no, %)ﬁarﬁkprl%e&}&%%%yl{l&glylgg%é,‘p&aﬁ)zes%ﬁct [ velsyl%1 Exa_( )Ivg%

of POk sgoxidaatsusieh doutcontsie acidf cysieine lgalrodhlorideg sedien bisulfate,

formate, and benzoate derivat.ives of . .
sodium metabisulfite, sodium sulfite and the ﬁ'ke; (2) oil-soluble antioxidants, such

as ascorbyl palmitate, butylated hydroxyanisole (BHA), butylated hydroxytoluene
(BHT), lecithin, propyl gallate, alpha-tocopherol, and the like; and (3) metal
chelating agents, such as citric acid, ethylenediamine tetraacetic acid (EDTA),

sorbitol, tartaric acid, phosphoric acid, and the like.

The dosage administered will, of course, vary depending upon known
factors, such as the pharmacodynamic characteristics of the particular agent and its
mode and route of administration; the age, health and weight of the recipient; the
nature and extent of the symptoms; the kind of concurrent treatment; the frequency
of treatment; and the effect desired. A daily dosage of active ingredient can be
expected to be about 0.001 to about 1000 milligrams per kilogram of body weight,
with the preferred dose being about 0.1 to about 30 mg/kg.



al cohol and am ne functional groups in the conmpounds
of the present invention. The term "pure" or

wO pwsioéizedl” neans that the indicated nol ecul e PGI/US2004/043492
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present in the substantial absence of other organic

nol ecul es, especially inpurities such as byproducts or
product s of a degradation pathway, hi certain

enbodi Megigs.fomns' qsfmomposmohpmableefqr adypimprigrien pentain from about

R M e R

ggoéé(gsﬁ]%on\é@ﬁ@ﬁ&lvgflng%cﬂéﬁ' Will ROy prébehhlﬁ an amount of about

g., excluding water, buffers,
eB OB lejﬂWngh‘abESe(ﬂ Pk ehermtaé wiel g of thgcomngsifien. frhessiye ingredient

"ot sdruiaed ol Ebati epes oo AP f 8P, et and

é%@&ﬁ bt i ﬂqﬁlh(?loéégérfbhﬂéj isGet |cklixirs tsyeuperapd esspensions. It can
substituted” is repl aced with a selection from

t hiRo ‘ba dilmértigered pateptesylly, pr guilgdiguidiasaghoToRdi cat ed
atom s nornal val ency is not exceeded, and that the

gﬂg:: : g ltg]h i nli én%slf’ ﬂeg‘en‘?lrﬁ%ﬁ‘%ﬂsmgﬁg? %6@9 suﬁ%fenfo? oral nasal,

Breoxo group, then

hydneog EiRSluaihgtnecad badtiblimgn s ractaldvagied] ahd)’noparenteral
substituents are not present on a

a@@xﬁrwlogu?m ﬁlomehtlgns HaY aﬁa@emreéﬁyngé Iaﬁﬂﬁﬁ[*{gef ﬁhm’é‘i qgspge form
a r
RSy PRl el A GHETREN ot i o

a'aﬁ%@@abﬁ{felingreﬂlérw wmldh canrbeanmbuy:ﬂ)\mlaa cdriioaptstalio
(such as a thioester, a_thio

t prasfuee Asingle og@geaﬁopggwil vagy %Hg }19«1)11 thg }ﬁﬁtokéeblhga‘ir%ated the
b :ffz?.lgfcﬁpag %}o%e o?acﬁﬁﬂﬁﬁﬁ'ugﬁ‘t The aﬁi’ibtfi‘l’f'bf‘ébtw@ thﬁmlgﬁ wlﬁBh can be

Imne, a cyano, anltro an azid
S lébﬁibﬁiéﬂwlth ;ﬁ@rﬁéﬂqgahtbhaldp peodsie hamgle dosagd ﬁoanamél gegerally be

ﬁg]l@?fé 2@%13’1 %flmhl llﬁgrg\?@pnh Woduges?]ag ]Eaggl}tgi %{ﬁc’? r(?e%%?’a‘l"lg/yé)ut oFone
el Befyeny R PARGRRIA e ehdth dhort 1 perent bftout inetyie
S lﬁéﬁdehﬁ ofedotise 1ngt&dlrcm,qorhfer®hoﬁ'yml apput pgrpent to about 70 percent,

most preferably from about 10 percent to about 30 percent.

Methods of preparing these formulations or compositions include the step of
bringing into association a compound of the present invention with the carrier and,
optionally, one or more accessory ingredients. In general, the formulations are
prepared by uniformly and intimately bringing into association an inhibitor of the

present invention with liquid carriers, or finely divided solid carriers, or both, and

then, if necessary, shaping the product.

Formulations of the invention suitable for oral administration may be in the
form of capsules, cachets, pills, tablets, lozenges (using a flavored basis, usually
sucrose and acacia or tragacanth), powders, granules, or as a solution or a
suspension in an aqueous or non-aqueous liquid, or as an oil-in-water or water-in-oil
liquid emulsion, or as an elixir or syrup, or as pastilles (using an inert base, such as

gelatin and glycerin, or sucrose and acacia) and/or as mouth washes and the like,



al kyl, etc., can thenselves be substituted, if
appropriate. The term"therapeutically effective

w@ewane376df a conpound of this invention meansPERUS2004/043492
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anount effective to inhibit the class of enzymes known

as cyclindependent kinases or treat the synptons of
cancer or other proliferative or other diseases in a
hesdh. cohfinifgd phedettiminet] Iamoumt ofi &' compound @éawprgsent mvention as

"ant [if )
t ZSa'@tE’x{eﬁ@'g@%eﬁé' roasaee e RSP byEpn niay o b iffiered
Qs fam de nmechl or et ham ne,
Bﬁ%ahagcﬁgg EES%SCI adri bi ne, fluorouracil,

fl oxuridine, gentitabine, thioguanine, pent ost atin,
met hot E@xdicbdosﬁga@rma pf thpun‘(qmélon écgrt@a@@nn@lstratlon (capsules,

s deears ppuders, SRR REHORLY, peALROP Bt is mixed
! Q\Hﬂpér%tdr'?n%ré %ﬁ%ac%ﬁﬁy acfde tiBIeadakﬂi@‘s such as sodium 01trate or

am nogl ut et | ut am de goserel.i n | euprol
megaidivn phasphtie @d/oyany of Skoledowens: 4l %?ﬁﬁ&t?f’élﬁrs Such as

gggﬁ*{?? gcl;tSwegllfc?%ﬁleuélgg‘,noés% magr? %@%W%ﬁﬁ?c acid; (2) binders, such as,

hi sone
dagid 'c&bof?ﬁﬁ&ﬁ?l@@lﬂlﬂbm al@ﬁ?étdsp@&l@tlm ,polyd'mylh pincolidone,

m toxantrone, |osoxantrone, mtomycin-c
paotorcanl o og GXMTEE b L e LOSITCBHGRE herrts
. tSB gs: %gc.ggggg?ag%t%ﬁlgca&%%kbﬁ&%% ftap@&:a%kﬁch HMiditScid, certain

vinbl astine,” vincri St ne,

Visnfia gk Pindeso dRindeabdatd; (9, soaﬁmarragrdm%enﬁegmpﬁrpgmsfﬁn (6)
octreotide, estramustine, and hydroxyurea. iii
(50‘6’%%3

mbsﬁphma@plemtomhwch% AVtC TR AR GREIROUs,;
O bl Syb RS T BB <051 AU EfBoRTohsAakEIS){ o

ve or other I"'seases ny neans
t h@koBEMs aes asﬁl@mhﬁ@hd déntbhite cay;i (9)eluzbgeartts wuﬂha talhe calcium

agent's site of action jn the_ b
c&tﬁabeée,a@ﬁnﬁﬁﬁme%t@aatﬁfo%?og’SWg‘ﬁ% ebjraft. g Laury! Sifate, and
avrfalfxltuargé ﬁlelte%f, aﬂﬁ?ld)rbolonng agents. In the case of capsules, tablets and pills,

the pharmaceutical compositions may also comprise buffering agents. Solid

compositions of a similar type may also be employed as fillers in soft and hard-filled
gelatin capsules using such excipients as lactose or milk sugars, as well as high

molecular weight polyethylene glycols and the like.

A tablet may be made by compression or molding, optionally with one or
more accessory ingredients. Compressed tablets may be prepared using binder (for
example, gelatin or hydroxypropylmethyl cellulose), lubricant, inert diluent,
preservative, disintegrant (for example, sodium starch glycolate or cross-linked
sodium carboxymethyl cellulose), surface-active or dispersing agent. Molded tablets
may be made by molding in a suitable machine a mixture of the powdered inhibitor

moistened with an inert liquid diluent.

The tablets, and other solid dosage forms of the pharmaceutical compositions
of the present invention, such as dragees, capsules, pills and granules, may

optionally be scored or prepared with coatings and shells, such as enteric coatings
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descri bed herein bestow favorable solubility
properties on the conpounds, rendering them suitable
for admnistration as intravenous fornul ations,
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OS' L on%ﬁ# ﬁeg? ngr”lg?ege 8‘0&18@3'1@&{%%%%&& é/ptlonally contain

nor e conpounds of
S det&ﬁﬂing EPLatitandmaayBecdT aanihesition tied t]adyavbasefthe mﬂv&t ed

t oget h th
C ngg? @Cbﬁer;t(s\ém Qﬂm 8{]&‘@% ergmﬁégdggg{ega@%%%gl&g&{]{ég g?ﬁ%@gr&eﬁl%wal tract,
d i @ ,%13 \é\él 158 n?m'élg%gﬁ‘l 1§ %F cmBEMARE EdRpSitRinsWifich can be

it 10N nay specrally fornul ated for

a@@@dhhsmﬂabbmem selpdtartenand wapwsdrlﬁemqmve iimgredientregn also be in
those adapted for the foll.owin

adtbioreicppsulated forgy 1 @Q@ﬁﬁp%te W&% ﬁ%}ﬁé’é,mfﬁeq‘ﬁfé%ﬁ aboye- -described

nonmggeﬂgsous sol uti ons or suspensions), tablets,
powder s,  granul es, pastes for application to

the tongue; (2) parenteral adm nistration, for

exa rrplt & iquigt dssdfge fommeforieral Administiation PihesompatRdsRlifus

i nj ection or

suepstir B e A Sp PRy Bnoiopa hisfhatsions,
ﬁﬁbn@'sﬂ%ﬁﬁﬁBn@ %yr% ¢ A SRddsi Bchdtifionhe t1$d<act1Ve ﬁ’fgrcﬁd%nt the

ravag| n y or rarect ally, for exanp %
p eﬂqsair dosage fmm mayfcoamn ingrt ddpends porarOBLY vﬁéﬁ% st etaﬁesuch as,

har maceyti c
P for example, wa er or other solvents, solubilizing agents and emulsifiers, such as

ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol,
benzyl benzoate, propylene glycol, 1,3-butylene glycol, oils (in particular,
cottonseed, groundnut, corn, germ, olive, castor and sesame oils), glycerol,

tetrahydrofuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan, and

mixtures thereof.

Besides inert diluents, the oral compositions can also include adjuvants such
as wetting agents, emulsifying and suspending agents, sweetening, flavoring,

coloring, perfuming and preservative agents.

Suspensions, in addition to the active inhibitor(s) of the present invention,
may contain suspending agents as, for example, sthoxylated isostearyl alcohols,
polyoxyethylene sorbitol and sorbitan esters, microcrystalline cellulose, aluminum

metahydroxide, bentonite, agar-agar and tragacanth, and mixtures thereof.
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sweet eni ng, flavoring and perfum ng agents,
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li'ke; and (3) metal chel ating agents, such as citric
avhginaletahity endcilease the acuve for.c acid (EDTA),

sorbitol, tartaric acid, phosphoric acid, and the

l'ike. e age mi_ni M Lb s .

depen dyégnﬁlgﬁﬂg%% plfeg%{t glﬁvggh% lé/hlcg;ﬁfr? ﬁ.gfz%i%efor V&diNal
PhargsednalEcGnelias pessaidsstainpengerdahs, pals,tpastas, doams or spray
agent and its node and route of_ adm nit?lt [

. e ration; the.
adermuielzins lontathingsushcaBiors #are KRaVWR Ehihe a?‘ﬁ% %ﬁ gpRfpRrate.
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exXRie Eﬁ\féﬂtibl@irbh?hhmmdeﬁ, §0dyst oingrbenis, pEees cndans, lptians gels,
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The ointments, pastes, creams and gels may contain, in addition to an active
prenyliransferase inhibitor, excipients, such as animal and vegetable fats, oils,
waxes, paraffins, starch, tragacanth, cellulose derivatives, polyethylene glycols,

silicones, bentonites, silicic acid, talc and zinc oxide, or mixtures thereof.

Powders and sprays can contain, in addition to a compound of this invention,
excipients such as lactose, talc, silicic acid, aluminum hydroxide, calcium silicates
and polyamide powder, or mixtures of these substances. Sprays can additionally
contain customary propellants, such as chlorofluorohydrocarbons and volatile

unsubstituted hydrocarbons, such as butane and propane.

Transdermal patches have the added advantage of providing controlled
delivery of a compound of the present invention to the body. Such dosage forms can’
be made by dissolving or dispersing an inhibitor of the present invention in the
proper medium. Absorption enhancers can also be used to increase the flux of the

drug across the skin. The rate of such flux can be controlled by either providing a
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tabl ets and powders, or in |iquid dosage forms, such

as elixirs, syrups and suspensions. It can also be

adm ni stered parenterally, in sterile |liquid dosage
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ose suitable for oral, nasal, topical (includin
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dosage formwi |l -vary dg i . 3 '

treat ed{ha?ﬂaé:ebté?all !CQIE}%%SH&%SJS ﬂg? 1%{%%&%4 il?trag%is%%fﬁbrﬂgral
anaiseficaGohipeist BES CineRtinkibitels of die ineentivntin newbization with
a carrier material to produce a single. dosage form

wicnk ogerees phdrmapmticalby acepigble skrils WRTOBICAIPCQMT ¢ Ronaqueous

produces @ ther ic.eff
DRIEES BB L5 L Bhuis RO pell ey v

P%&ﬁlgﬁtutet@ iﬂd@%%%rila higiedta&?l@ soletigeror dispesionagust peor to use, which
ingredient, prefera rom apout 5 _.percent to.about

7O s i RO A BIES FOPEFERE o
about (- i RGidi i
A0 DAL g B PR B8 suspendin o
brihiegémifg hgenes. associ ation a conpound of the present
invention with the carrier and, optionally, one or

nore accessory Jjngredients. | eneral , th .

for ml 40 csnfsupn byt RaveRtS Cat whichay
o e ch v o

s odthahot; aolyioy (Suchoas gipenol, protylehe alycok polyeibylene glycol, and the

shaping .t he . . o ..
1%{%5, a%d sultalﬁer gq%l&%lt'es thereof, vegetable oils, such as olive oil, and injectable
organic esters, such as ethyl oleate. Proper fluidity can be maintained, for example,
by the use of coating materials, such as lecithin, by the maintenance of the required

particle size in the case of dispersions, and by the use of surfactants.

These compositions may also contain adjuvants such as preservatives,
wetting agents, emulsifying agents and dispersing agents. Prevention of the action of
microorganisms may be ensured by the inclusion of various antibacterial and
antifungal agents, for example, paraben, chlorobutanol, phenol sorbic acid, and the
like. It may also be desirable to include isotonic agents, such as sugars, sodium
chloride, and the like into the compositions. In addition, prolonged absorption of the
injectable pharmaceutical form may be brought about by the inclusion of agents that

delay absorption such as aluminum monostearate and gelatin.

In some cases, in order to prolong the therapeutic effect of an inhibitor, itis

desirable to slow the absorption of the inhibitor from subcutaneous or intramuscular
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basi s, usually sucrose and acacia or tragacanth),

powders, granules, or as a solution or a suspension in

an aqueous or non-agueous i quid, or as an ) .
OirjectinnyBiemagiboustamplishedby i e o2 Eapidsspension of grygilline
elixir or syru or.as pastill US| i Rass:
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c ariprsEpdsions Sy CPBRATRIP gvrlﬁﬁ#'&iy i

: ( 8%nfs, such as
paraffin; (6) absorption accelerators, such as

quat er Rghn RERBRAPHINIE QT EReENt {nintivel dré agmigsearttd as
such as, for exanple, cetyl alcohol and glycerol
mphaesnasantidabs, to18)mas sod paimals, thaycsn ks B NChSSHFS 2

beptonite.clay:; (9) | I: t ' :
eSS St ol ABO AR B c R 6l st
9loys R S SETdictiR Ingtddient §Liddnabigaticanditirh phameseutively ofceptable
and (10) coloring agents. Li the case of capsules,

t abirers and pills,

The preparations of the present invention may be given orally, parenterally,
topically, or rectally. They are of course given by forms suitable for each
administration route. For example, they are administered in tablets or capsule form,
by injection, inhalation, eye lotion, ointment, suppository, etc. administration by

injection, infusion or inhalation; topical by lotion or ointment; and rectal by

suppositories. Oral administration is preferred.

The phrases "parenteral administration" and "administered parenterally” as
used herein means modes of administration other than enteral and topical
administration, usually by injection, and includes, without limitation, intravenous,
intramuscular, intraarterial, intrathecal, intracapsular, intraorbital, intracardiac,

intradermal, intraperitoneal, transtracheal, subcutaneous, subcuticular,
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hard-filled gelatin capsul es using such excipients as

|l actose or mlk sugars, as well as high nolecul ar
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i ncor pdf “ji‘tﬂw‘gapélflgﬁ* FR %&gﬁ %ng ‘lgdﬁel}q ﬁg@%ﬂgx}v%?rgg carriers, such as

Stlftﬁb%e?st%h,‘ CLIBRIT A8k FAtRBS nihediuaarcabse, dieasiobuiddaridrthe like.

sterile water, or some other sterile injectable nmedi um

i rﬁmmlaadlhteyltsbeﬁdvp@s%@.mm@@@@p&ﬁﬁ?ﬁb@bw%ﬁgﬂh%{ﬂ%%1 capsules

opti onal | y.cont ai n_opaci:f vi :

oA L8 PR A Bt ol
of medication over a period of hours. Compressed tablets can be sugar-coated or
film-coated to mask any unpleasant taste and protect the tablet from the atmosphere,
or enteric coated for selective disintegration in the gastrointestinal tract. Solid
compositions of a similar type are also employed as fillers in soft and hard-filled
gelatin capsules; preferred materials in this connection also include lactose or milk
sugar as well as high molecular weight polyethylene glycols. A preferred
formulation is a solution or suspension in an oil, for example olive oil, Miglyol, or

Capmul, in a soft gelatin capsule. Antioxidants may be added to prevent long-term

degradation as appropriate.

Liquid dosage forms for oral administration can contain coloring and
flavoring to increase patient acceptance. In general, water, a suitable oil, saline,
ethanol, aqueous dextrose (glucose), and related sugar solutions, glycols such as
propylene glycol or polyethylene glycols, or mixtures of these are suitable carriers

for parenteral solutions.
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whi ch can be used include pol yneric substances and
waxes. The active ingredient can also be in

m cr o-encapsul ated form if appropriate, wth one or
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gI yco s and fatt aC| esters of sorbitan, and
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conposi tions can also include adjuvants such as
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t hi b
cobtinses l&g{@tﬁ%ﬂ% s SRS SN  Fieesod8m ST Phg
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ers, mcerocry stalline cellul ose, [ um num
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and m xtures thereof. For at.i on

pIPaRCRIGSITEAIVEE.GHH a5 PIIGAk Oy Or}q?vgml}yg, orpropyl-paraben,

" &gk %i‘dorobutanol. Suitable pharmaceutical carriers are described in Remington's

Pharmaceutical Sciences, 18™ ed., Mack Publishing Company, Easton, PA, 1990, a

standard reference text in this field, the disclosure of which is hereby incorporated

by reference.

Formulations, solutions, and other preparations using compounds of Tables
A, B, and/or C can be prepared as described in PCT applications WO 03/033499
and/or WO 04/092139, the teachings of which are incorporated herein by reference.

iv. Therapeutic Applications

Due to the key role of cdks in the regulation of cellular proliferation in
general, the compounds disclosed herein may act as reversible cytostatic agents
which may be useful in the treatment of any disease process which features
abnormal cellular proliferation, such as hyperproliferative diseases, including
cancer, benign prostate hyperplasia, familial adenomatosis polyposis,

neurofibromatosis, psoriasis, fungal infections, endotoxic shock, hypertrophic scar
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suitable nonirritating excipients or carriers
conprising, for exanple, cocoa butter, polyethylene
glycol, a suppository wax or a sallcylate and whi ch
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and

L R e 0R BSoc Mt i berofletonif borinfl ity Hhhcds

Foirﬂ‘hﬂh@t slemsrunephftif) resicHdkis fON ik @ﬁ%l‘dﬁlaﬁ@ o@R/ﬁscular surgery,
suitabl e for vagi nal admi ni stration so incl ude

peidathes osttsyrgier] stenopis and restgapsis. Ssashior exaniple,nd.SoPatent Nos.
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kndéwn™ be appropriate. Dosage forns for
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conpourthedontpousdd divelbidddierdim afelstpeqiedMdebesusefip idih® therapy of
oi ntpents, pastes, creans, |lotions, gels, solutions,
patrehisEtiyR aT hypeapretifarativediscasesisyeh atrRBSem AN Rty mpRe diseases,
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acceptabl e cartier, any preservative
bufifeases, or propel I ants whi ch may be requi red 'The
oi ntnents, pastes, creans and gels may contain, in

et pi et soEg RS U ot Aot Berean Prseh e troatment
Vet @ SrariBE A lchhdePs, nith?dlﬁé‘ uk ﬁ@tgﬁﬁﬁ‘&f t%? tHeSblI BR€ carcinoma,

derivatives, polyet erne glycols, silicones,
bancloding gt ogthlelbrladdeadﬂr@,st telon, ladmbyz liver, hmgdmpl_udmg_ small cell

mxturesther e ands can contain, jn .
i FRen SR Baispell bR en, RS rso o o B toid
S WebktRS, andGkdS ﬁwldcﬁiﬁgsquﬁinbhé?é&l @%ﬂi’@m@' Héfﬂa'?éﬁ&etlc tumors of
hydr oxi de, cal ci um si | i cates and pol yan de powder, or

mb@nulnceé 1m¢ageh@§@d§mgumwcu@ﬁmphow@n leukeinia, anatk| y

AP S R BB Ry 4T ohoma, Hodgkins hymphoma,

non-Hodgkms lymphoma, hairy cell lymphoma, and Burkett's lymphoma;
hematopoietic tumors of myeloid lineage, including acute and chronic myelogenous
leukemias, myelodysplastic syndrome, and promyelocytic leukemia; tumors of
mesenchymal origin, including fibrosarcoma and rhabdomyosarcoma; tumors of the
central and peripheral nervous system, including astrocytoma, neuroblastoma,
glioma, and schwannomas; and other tumors, including melanoma, seminoma,
teratocarcinoma, osteosarcoma, xenoderoma pigmentosum, keratoctanthoma,

thyroid follicular cancer, and Kaposi's sarcoma.

Compounds disclosed herein may also be useful in the treatment of
Alzheimer's disease, as suggested by the recent finding that cdk5 is involved in the
phosphorylation of tau protein (J. Biochem, 117, 741-749 (1995)).

Compounds disclosed herein may induce or inhibit apoptosis. The apoptotic
response is aberrant in a variety of human diseases. Compounds described herein, as

modulators of apoptosis, will be useful in the treatment of cancer (including but not
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enipgiredas shosatypas mnbmads’rwdemabomh vialsafechiens (ptuding bpfanot

dg]%meg% gér%s%l%gllsf H%l%? {ﬂuh ag h él%g, Conl%lyé 95}1&3ﬁienowrus)

"ﬁm fhr‘@n of AﬁDSS Qﬁfe‘fdﬁﬁ%ﬂt H}?leﬁﬂ@btﬁd nﬁﬁwﬂhhﬁs Qiu&ﬁﬂmiune diseases
vention in ol ymer matrix or hthalmc

f Qrmwdatgmmﬂot lawéertwmnmslupp% h@natgwsmt@mmwedlated

éiﬁg ﬁ)ﬂ?}ﬂ"l’ﬁlsal 21 CF 6(#1 al%‘h at B d ng C}l’gs IBE?VEP&SG&SC and

faufdifuh8 ‘d?aBEﬂeQﬁleﬁﬁhé)aﬂélﬁodégén@ﬂﬁﬁmﬁfrdérs (mcludmg but not
a mnistration conprise one or nore inhibjtors of the

i ringited to rlzheimerardiseess, ADS-relpteshdengentigpi arkinson's disease,

phar [ ac

oATHERagE SIS b APTEALARYF pRbldsE Rl AU AUIERHY and
e%fe%h%%eg&fereﬁioﬁ),lrhﬁl@@&ﬁﬁﬁﬁc stdtdmermyleC anemia, ischemic
reconstitufed into sterile_in ectabk W%§|Utlons or.

diisjper ssseriated with myqcardialdnfaesiongysHeke AR eREHiEEPH I WY;
nt LoX! dantﬂ?% 'ﬁ{rg Stox19§ﬁ({h?creh 8?51@61201 rﬁiQﬂthh%ér Jé &8s,

i’on 1sotonic Wt bl'ood of the

i %ﬁﬁ&ﬂd@ézﬁ@hs@h@@ {(inoludinigse ndi lngited tot dhr(mie almemglaagé aplastic
ar i er,s

%ﬁg&%@g@%ﬁﬁ;@ﬁqﬁeﬁ%&%@q#ﬁ@%ﬂ (1n udlng but not
¢ gr}Hg‘?sd ! Q{éﬁ Qbsit Bed 51‘?13[1%;&‘) %ﬂnh e rﬁﬁfo@iﬁmsﬁ& 8@ fibrosis,

SUC as g ycero ropyl ene gl ycol

p%ﬂlﬁbl&}’sb&mmgkyhey disamsds tivbednc&eiain.and sui tabl e
m xtures thereof, vegetable oil s such as olive oil,

RREEEI T G TR L

level of cellular RNA and DNA synthesis. These agents would therefore be useful in

the treatment of viral infections (including but not limited to HIV, human papilloma

virus, herpesvirus, poxvirus, Epstein-Barr virus, Sindbis virus, and adenovirus).

Compounds disclosed herein may also be useful in the chemoprevention of
cancer. Chemoprevention is defined as inhibiting the development of invasive
cancer by either blocking the initiating mutagenic event or by blocking the

progression of pre-malignant cells that have already suffered an insult or inhibiting

tumor relapse.

Compounds disclosed herein may also be useful in inhibiting tumor

angiogenesis and metastasis.

Compounds disclosed herein may also be employed in the prevention of hair
loss that ordinarily accompanies many traditional chemotherapeutic regimens. For

example, a CDK inhibitor of the invention may be used to inhibit proliferation of
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These conpositions may al so contain adjuvants such as
preservatives, wetting agents, enulsifying agents and

di spersing agents. Prevention of the action of

mi estle ar hainfdhelesytherdhy spasng ddnbffomhgtatlniey aisytotoxaf agent that
v rioiEJs ] iagact eﬁial and antifungal agents, for

eX&re5IS ,rgir;)%? et hl or obut anol , phenol sorbic acid,

and the like. It may al so be desirable to include

| SOt ONi CoRPRIHAS diselee ReRURA Aso U HRiEO6f SiRer RBRin
the like into the conpositions. In addition, prolonged
allgnases,iecg, wrbteirhlsingse) (& diesd el Ip MEK AR lonssef Bofhreeeptor,

b ught . a by .t he_jncl usi on, pf agent hat .del ay
TS R ER B R eEbupra R Rfrsro et Bapdy SRt B8] Wi ke
| refReRfiPe BARE FreathRnOb B cabdd ARERIAEDWHH StHeh BFAHE WriaGes.
effect of an inhibitor, it is desirable to slow the
absorption of the inhjbitor from subcutaneous or

i nt r amishAoamoNPETef this invemtion may abe kﬁd@éf% I} eceingion
; g(%lg:ﬁl?stéifed :&E éeetﬁlég Fp%egy%ﬁgaﬁgzglﬁh\j\%?&&%ﬁh%aﬁeﬁ ;?rte%neﬁsesuch as

ous m er solu

r abhdiatidn thespy Pk wath otostdtie orr Bhotuxti®igentsesuctiep €ndsathd) but not
its rate of djssolution which, in'turn, nay depend .
upBRited s PNA wisractiyg asentsssieh ps FHeplatsr on doxorudi¢ing opeisgmerase
d [ : I Dj

O B0 SO L APRLEAL A B ALRECH. 11 o

s uspeeminngrbt e irterhethigtagentis ysuah aophclivedel, cloectateabjoe tteabl e

depot ..for ar e de b orm ng .m croencapsuled . |
mebpihilaEeso Romaal gsrise YR O BIRS: i sydenss inbibitors
PRLYNEY £ AaHNrRY; AR Miakig6HER9 Isuel %ﬁﬁhﬂhgﬁexa%@? WY
on the ratio of drug to polyner, and the nature of the
paombinatians, piod gomgrousdpirsl/fodnulatiens efttbe plesait inyengbremsay be

AR PR ot e e
Pehoticad BY 4distRD)ther®POt chemotherapy.

If formulated as a fixed dose, such combination products employ the
compounds of this invention within the dosage range described below and the other
pharmaceutically active agent or treatment within its approved dosage range. For
example, the cdc2 inhibitor olomucine has been found to act synergistically with
known cytotoxic agents in inducing apoptosis (J. Cell Sci., 108, 2897 (1995)).
Compounds described herein 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 described
herein 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 administration
with anticancer agents. Cancer Research, 57, 3375 (1997).

It is contemplated that all embodiments described herein are applicable to all



injectable fornmul ati ons are al so prepared by
entrapping the drug in |iposonmes or m croemnul sions
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conmpounds of the present invention are adm nistered as
phar maceuticals, to humans and ani mals, they can be

given per se or as a pharmaceutical conposition

c afiffeient amgpects of thexiavaptien. .14 also cOgeBplatadthat any of the described
pr ef.er abl 0. 0.90% , of active ingredient in .
CTBTHEBEYS ot Soireetg Ao hlcd St oy Hhed aseh et emmbodiments
CaghdrRVer appforRiat ahphitiROkr,SfaribiEelb&fifRhts JTVIR WdnSIdulBYof the
be given orally, parenterally, topically, or rectally.

THayerdios, vrriops gmbedigientsrpiithe diserdsrssuitatdp fay tregtmesdatith such

adm nistration route. Eor ex | t.hey, are .

S dPReBpds ahe Taiqlribedgte s inent dnsfnodsyising araspagyf the

| rddepath @ ma g Be fi6llyicombirRd Witiedte andtHepOSi tory, etc.

adm ni stration by injection, infusion or inhalation;

t opi calSnegificormnintlimentsof the mventigidateedeseribadyin more detail herein.

S jtoples. . L Ni ] I.S;prefaerred, The
PSRk PSS e BTSN, bl BOBUE B b tBgrucd
paireitihg iabhyyrespet.used her ei n means nodes of

adm ni stration other than enteral and topical

adm ni stration, usually by injection, and i ncl udes,

without limtation, intravenous, intramuscul ar,

| Bdwiedibies! @l . i ntrathecal, intracapsular,

[ ﬁg’mr:‘q‘ﬁ' . L1 a , L

I ntraper 1 %%kelgkmr[ @g%gt% glg]ﬁ%éaﬁ%?ieé gg%ﬁ?@ﬁ etg &%‘fertam using no more
S tlremuitoiutig akpérivhématidn elahgequivalehgapshid asecific embodiments of the

subarachnoid, intraspinal and intrasternal injection
arey ey dpsshibedhgreph rS&@gmu@@ﬂ@mé M ingended iashe ecopipassed by the

) 3%9' SRR sfivisd gm,t‘ﬁgl ¥ will” PES 148 e thaf all, combinations of
adm nistration” an adm ni stered peripheral l'y" "as
usetbolimn@itnonfeaturéshef the rlanhs desctibed hefeiraargomigitinbk scope of the

drug ar other material other than directly into the
mnvention.

v. Synthesis

The compounds of the present invention can be synthesized using the
methods described below, together with synthetic methods known in the art of
synthetic organic chemistry, or variations thereon as appreciated by those skilled in
the art. Preferred methods include, but are not limited to, those methods described
below. Each of the references cited below is hereby incorporated herein by

reference.

Key intermediates preparing certain compounds disclosed herein, including
pyrazole aminonitriles, aminocarboxamides, and aminoesters. The preparation of
these intermediates has precedence in the chemical literature, and several methods
are summarized in Schemes A (A. O. Abdelhamid, et al., J. Heterocycl. Chem. 1984,
21,1049), B (C. C. Cheng and R. K. Robins, J. Org. Chem. 1956, 21, 1240.), C (P.
Schmidt and J. Druey, Helv. Chem. Acta 1956, 39, 986.). See also Tominaga et al.,
J. Heterocycl. Chem. 1990, 27, 775, and PCT Applications Nos. WO 00/21926 and



central nervous system such that it enters the

patient's system and, thus, is subject to netabolism
w@nwsoeites | i ke processes, for exanple, subcutBCEUSN04/043492

adm ni stration. Regardless of the route of

adm ni stration selected, the CDK i nhibitors useful in

the subject nmethod may be used in a suitable hydrated

f QraYpo/BasERIA Wik whistyeteutihghydrezngsosidtaldahydesare he

present i nventi.gn, are fornu

| at i nt . .
pefanmgl@éalqbr, 367&1[11&1316 9k %ﬁ%?@%‘g@g%&ﬁ(?%‘? ﬂ,ggaBbc transformations. The
gu[ éﬁ&%ﬁtoﬁla las ﬂ?éd%%v,kiﬁ@l\éﬁ% £h 4PERe, Glibdtithted kdEdiom to or to

i'n-capsul’'es contiain the active ingredient and
PByERiveted & & t@rspomlicgamybsubatitutene of eartpin eompands disglesed

5 | hicein G P soTHORGES A 2log bepaeratsd e PO S0 CoND,
t %Péhggfese BJ} ngég l@hiSnAme ré‘sﬁﬁﬁ?'c@ﬁm@ﬁlﬁﬂ et Py 286 keactig the

as sustal ne ase products to provide for

c producivoitis ArH@E$Se of nedi cation over a period of
hours. Conpressed tablets canbe sugar-coated or
fi.lmcoated to nmask any unpl easant taste and protect
t Rehg et fromthe atnosphere, or enteric coated for
sel ective disintegration in the gastrointestgna
tract. Solid conpositions of a simlar typegare al so
enpl oyed as fillers in soft and hard- frN gel at i, mpr

capsul es; preferred matlepNENE2 i n this connecti on Al so
i ncl ude | act ose, or__pi | 1 NbwEpsueedinids | as hig

nol ecul ar wei ghl‘PrBI(')Iglyet3 1¥| eﬁ(@cﬁ"c}’)ﬁﬁl s. A pr
fornulation is a so\uti’on or suspensi onAf a , for

exanpl e 9hizeeNnmi |, glyol, or Capmul, in a soft
gel ati n 25 Hpsdtosuccidimtde Rxi dant s may be added to preuent

| ong- t er3dedCaUN on §s d dosage
fornms for oral adm nisthkati 0$§feori ng and
flavoring to increase patien n general,

water, a suitable oil, sali

I
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Scheme B

HoN
1) Ac,0, NCCH,CONH,

i-Pr

i-PrC(OR),

2) AINHNH, N

1) Ac,0, NCCH,CN A U

2 .
2) AINHNH, NG i-Pr acid or base
/z_\( hydrolysis
[\,
H5N
2 T yd

II Ar



et hanol , aqueous dextrose (glucose), and rel ated sugar
sol utions, glycols such as propyl ene gl ycol or
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suitable carriers for parenteral sol utions. For

i ntravenous adm ni stration, conpounds discl osed above
may be fornulated as a sterile solution of the active
ingredient, either inits free or salt form in
physi ol ogi cal buffer or sterile water.
Sggremegnt ai ning carrier liquids (such as Ringer's

| actate, or other glucose or dextrose solutions) can
be used if desired, provided that the total sugar
content does not cause undesired |eyels/of lactic
acidosis. Intravenous adm ni strati on can be ek

T her

t hrough bol us i nj ectisso, VgeeFeRabl y sevep i mes per
day), or thrbﬁaﬁ&%ontlngggs I nfusSi on ov ust ai ned
period of time. Tot A4PFHerred dosag r_ bl us

injection or infusion may vary substantialfy,

dependi ng on a patient's physical conditioh; in
general, they will usually range from about’ 25 ng/ kg
to about 250 ny/kg. Solutions for parentera

adm ni stration preferably contain a water-sol ub|e s?lt
of the Jauinouiriles §readibsreonvertedite bymzelobhfdinyrmgdimse af te

dif . buf f t | oxidizi e i
agusreat BEoReo ST bR Soneltr 8 SR B pEbOgmide i

asgOLRIACoRGnily & thB resah@nt aauitalabolned, siwhes didhicabinethane,
stabilizing agents. Also used are citric acid and it

s dlytteeatraerd v tho switebiobase, sieies tripthalanyng. dalQyed by an acid halide
ol ution ' ] i _ o
2l R CHRP BERB P SRR cponamidonic

¢ h{ ok b8y arboBhiini duplteilgs NacaEmeptpared by eouplimgsmenenitriles 11
described in Rem ngton's Pharnpceut | %BCLESCi gnces 18t.h
edvith sabexyliglerids ief ggaﬁﬁahmpuga@ﬁ# 10 thg fresepes of a
StANAAL dadeShd . liGbfel s8lwdnt. trike cohs nes and
ofsu\{}ﬁl?q‘Eﬂ)aﬁesanﬁec(rSglgl%%tlﬁé ernlrthlréa%Hel b ey ref er en((::e.lﬁ W
carboxylic acids has been reviewed (Klausnew and Bodansky, Synthesis 1972, 453-

463), and the variety of reagents available for effecting it can be appreciated by

those skilled in the art.
Scheme D

NG, i-Pr NC, i-Pr

/ \ base, ArCH,COCI / \ ROM, H,0, N
N ArCH,CON AN
HoN N or ArCH,CO.H + 2 N or i
coupling agent |
I l \%
Ar Ar

Transformation of carboxamidonitriles V to the compounds of the present
invention can be accomplished by treatment with an excess of hydrogen peroxide in
the presence of a suitable base, preferably a metal hydroxide or alkoxide base in a

solvent, preferably water, an alcohol, or a water-alcohol mixture at a temperature in

the range of about 0 °C up to 100 °C.



For mul ati ons, solutions, and other preparations using
conpounds of Tables A B, and/or C can be prepared as

wale®sinsdresl i n PCT applications WD 03/ 033499 aneiDUNY004/043492
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04/ 092139, the teachings of which are incorporated
herein by reference. iv. Therapeutic Applications Due

to the key role of cdks in the regulation of cellular
prol i f efdeimetively, cgerexpaidonithiges b pohmizansiirgied é& B¢ compounds

oy bRy fenfion RENEH Ble hErhp Tl BRERL Ty Pilebtlonea

vmgtfdmgfaemg preggatib ISGY/JIEPGME Skhéris ERhOVS freslairhAive r8&4&b for
as hyperproliferative di seases, including cancer,

beMFBHIE e pameoundp ef flepsesent muentionafmtpe pshexigdes Il in a
po%lﬁtﬁ?l% g?]ﬂsveﬂte oétr%]iip %q@ﬁg@%}ﬁar}?ﬁ) S trgaﬁétﬁmt lﬁ.ﬂ%%ess of an ester of

s cthe frarrmodd Aﬂth(F(szR avhepd Rriy, fbﬂ@)@imﬂh easelk ) adsgdl exdbss of a
ectio ascul PEYHD th muscle cell proliferation
BiDAiSEbYY 3 e % aejogidss prsterphly ot %.bglh%moamwi e
f |
f &F‘%%* R0 8 CBimpbintis NS TBRIG Mony FThEAR s are
pomirsecylly affalklbbms:lan ba Ipdeplamltlﬂ s sisp fiseecotudercially available

U. S, Pat 114, 365 , 107.305. "Th
e’éﬁ%ﬁ’wtﬂf sy eg@ﬁ Cﬂ&ne‘mh an 8"@?&3%%%%2930%?’8} %@ﬁs@pﬁﬁraﬁy at
' Qeﬂtﬂ;@wﬁtﬂ%ﬁﬂ@& Rt AcbiA! @leli Ue s&(/erﬁgﬁ’gié I ehéée&fin: attd

di seases such as cancer, autoi nmune
dicstsdiese suchfaa a0, oF pIHOE Alteenativdby e nem;ﬂmg\rea@nsmcﬁas PCC

Cortp B Rt e dn S BF B sk o CERPTwith SEmalis wibas AP,

of a varlety of cancers, including (but not limted

t ®cheheH ol | owi ng: carcinomm, including that of the

bl adder, breast, colon, kidney, liver, lung, including
small cell |yng cancer, esophagus, gall bl adder,

ovary,kPancr as, stomach, cervix, thyroid,
2N i-Pr

- Formula I

Phenylacetic.acids may be prepared by acid or base hydrolysis of
arylacetonitriles, which in turn may be prepared by treatment of aryl halides with
CN-, preferably in solvents such as DMF, MeOH, EtOH, water, DMSO, or mixtures
thereof. Further examples of arylacetic esters may be prepared from aryl carboxylic
acids under Arndt-Eistert (Meier and Zeller, dngew. Chem. Int. Ed. Engl. 1975, 14,

32) or related homologation conditions.

Aminoesters of the formula IV can be converted to compounds of the present
invention by reaction with an excess of a nitrile of the formula ArCH,CN and

sodium.



prostate, and skin, including squamous cell carcinoma
hemat opoi etic tunors of |ynphoid |ineage, including
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| ynphobl astic | eukem a, B-cell |ynphoma, T-cel

| ynphoma, Hodgki ns | ynphoma, non-Hodgkins |ynphon,
hairy cell |ynphoma, and Burkett's |ynphome;

hgereina®i etic tunors of myeloid |ineage, including
acute and chroni c nyel ogenous | eukem as,

nyel odyspl agti c syndrone, and pronyel ocytic | eukem a;
tunors _of sench pal origin, including fibrosarcona
and_rﬂggdr osar gorma; gunnrs of the central and

peri phera us sy®e®mm i ncl udi rocytons,
neur obl ast oy, @l i oma schmanngﬁggéiandyother

t unor s,uA-MCNdiAY nel anofra,  seni noma, teratocarci nona
osteosarcona,“xenoderona pi gnment osum ker at oct ant hons,
thyroid fg}ligular cancer, and Kaposi's sarcom
Conpounds di s¢l osed herein may al so be useful in the
treatnment of Al zheiner's di sease, as, suggested by the
r ecent Thisndactipntihpteferais ppormadaiopbyith rlie%ng@-
phosphoryl ati on of tauprotein (J. Biochem 117,

741-74 19 . . Conp. [ i i
R
aje %i"v_@ RHditiBnA céApbeids oTthdpresent tiveriee Elec@opipidio adgnatic
desCri bed herein, as nodul ators of apoptosis

usetistitution reansions es bretrfopned gp gAY BRY &m}nﬂgaﬁ%vivf't substtfents.
notlimted t.o .tho . ' | '

S R RGBS AP B 2 D ot Crar,
henREsNitTodSalkPlanv (RiedelEDmifts), chBeometirylatien, sSiforetibion, and
virus and adenovirus), prevention of A%?

i( aminomethyletonManmaeh feaciang. Condtions o fgafglgdevg&etégﬁ%%ﬁons are
i.ncl.udi n Uty -mot: L 1 . i . . .
oM BefhoBtgh S SRR L ot octon
r log wippdl edtebpBilé With tthearybadietarsiry] substrita imthegresenesda catalyst.

di sease, d autoi diab i T
ndu thsosge gglplgg‘lfvg' C{;,nl\lé %éa%{q%g,l tgg lf:;'f,f@ltygtts}% pﬁeg?rably a protic acid

that may serve as solvent, where the electrophile is generated in situ from saltpeter,

or an amine and a carbonyl component, respectively. For other electrophilic
aromatic substitution reactions, preferred catalysts are Lewis acids, including, but

not limited to, FeXs, AlX3, and ZnX,, where X is halogen.

The compounds prepared above which have an amino group can be
derivatized by reaction with electrophiles including, but not limited to acyl halides,
anhydrides, isocyanates, chloroformates, sulfonyl halides, alkyl halides, lactones, or
esters. Conditions for performing these addition reactions are familiar to those
skilled in the art of organic synthesis, generally involving addition of the
electrophile to the nucleophile, preferably in solution at a temperature between 0 °C
and RT. Addition of a base may be necessary. It should be noted that the products of
these reactions may react further with some electrophiles at the pyrimidinone

nitrogen (N5). The resulting functional groups (amides, carbamates, etc.) are less



limted to Al zheimer's disease, AlDS-related dementi a,
Par ki nson' s di sease, anyotrophic |ateral sclerosis,
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cerebel | ar degeneration), nyel odyspl astic syndrones,
aplastic anema, ischemc injury associated with

myocardi al infarctions, stroke and reperfusion injury,

ar sthsle bnbasjc laydnelysis theartbe ﬁ@s;lred exilinoi erhliphetiogroapsatiodan be

(ot R Blre nE e R P RO e anema and

apl astic anem a), degenerative di seases of the

nuscul oRkfkieh aff cpéaids bedtfglal Mtin® dioupalith Adint@fch 8s haloacyl

osteoporosis and arthritis) aspirin-sensitive

r hiahigss, m&wsaﬁura@ §t31|ddla¥1d%r eelnaéosuﬂmnyl. hlidesgives intirmediates

Ki ds di scl ose
hevﬁféﬁ?% oft RRBEFI ARe GRS buch B R 2R BO MR Y A8 ftamines,
I ealbcbmd)és, aidoudleshoRNAr tiigls. DNA synt hesi s. These agents
woul d therefore be useful in the treatnment of viral

i nfecti i ncl dlngbt not |limted to H'V, human

papi | | 0 319 *h@i%@@ ?'quse, Wb—@kdaawagca@sylearaum&m be

Vi

d.%ééﬁgtéze%&”ﬂ%r%ﬁ%n%y PR SRl Dh s BRIt not imited to
¢ remn ey avderi¢ahots tofgwramspectwélyeampieeumhbétem Tise dﬁbhﬂgdf amines

hi.b .the. | 0 t. of
o SR it it SR SRR B Re denpred UERysrs g
blmsdshag, rsﬁeh&rz@wﬁsasmmf al‘thﬁe Ff%étg %&dlﬁ&llziﬁea%ﬁtts available

have already sufferéd an i'nsult or ting t
r ébaﬁi@tmgmmsmha tHe petenisd detrbfos pmtmmgagrmsk(é}rmeadeWuts

cokpBtite Grbted BXeeRERuRASHE, S Sl EalRanTrey Wiy o S

p ey @ﬁtb'lﬁ&hk%adﬁ% Fudc@dBalithhn BE Shpradihiky bﬁmmnbfﬁl the art.
many traditional chenotherapeutic regi nens.
The preparation of esters from acids has been described above. Reductlon of these
amides and esters to amines and alcohols can be performed using a suitable hydride

reducing agent.

The compounds prepared above which have an amino group can be
derivatized by conversion to an electrophilic species by activation with phosgene or
a phosgene equivalent (Tetrahedron: Asymmetry 1995, 61, 745; J. Org. Chem. 1994,
59, 1937), preferably in the presence of a base, and reaction with nucleophiles
including, but not limited to, amines, alcohols, and sulfonamides to give,
respectively, ureas, carbamates, and sulfonylureas. Conditions for performing these
reactions and the hazards associated with handling phosgene and phosgene
equivalents are familiar to those skilled in the art of organic synthesis, and all

appropriate precautions should be taken.

Further transformations which may be required to prepare compounds of the
present invention include reductions of ketones, aldehydes, esters, acids, amides or
reductive aminations by alumino- and borohydride reagents (J. Seyden-Penne,

"Reductions by the Alumino and Borohydrides in Organic Synthesis" VCH



exanpl e, a CDK inhibitor of the invention may be used
to inhibit proliferation ofcells in hair follicles,
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that targets proliferating cells. Conpounds disclosed
herein nmay also act as inhibitors of other protein
ki nases, e.g., protein kinase C, her2, raf 1

. .. VEKI
MAblisheraslag., EO% Jrand epidationoXgrovnpsdaguding bll@otrlgéfﬂtt@r ,

e
gp‘ggﬁ%@ Kb RRASESSs iR DY &R PABMEE YO Antdtican Chemidal Sociatyy 1990).

e useful in conbination (adnmnistered together
or sequentially) with known anti-cancer _treatnent

such. aBefeiontol Gimetins|EYRSISuGh A KPESAIDNES, RFoEeR, nitro, or

cyt ot oxi c._agents f i i

R T

g ?ea@w@d ‘Ehﬁ?eﬂ Qv sivrsfasterrhddiatahédnitaiong elestrophifis sites to
oposi de; topoisonerase | inhibitors h CPT-

o oDl e&He B o iArBOe AR BRES By SElcagert with

pacl,it . 0 . t hi-J-one .
D85 BEd g RG BiPloiaimidaSpael aaemoaeganatapins, o
i phybiibey, Stillsuledr compbufidsioditios prassnk invemidon can be prepared by

ooy e TR R BB s g
fz§ %?é“&.ld.,”lorg}w. o T iTh %%gi. ybgd,ars, 50 reMent Pare Apl.

reduction i ncidence of alopecia, which is often
| Whametossy 57 ALi48).i The colmpounds epacebshovRevhish hayg a carbonyl

BBy cae EBHBUEHEaTbT BHee AR PRI RS Y RE e Rtary
dagaf8s" %Q%ugﬁﬁgﬁﬂé%%’cl@&é, ot ABdot Inaited 1 Grignard reagents, alkyl-,
pharimaceutical” active agent or treatnment within its
aiagfﬁuﬁzlf,ﬁhndﬁga@gl-hﬁm?a .readgsnts;smﬁblry&tame% sllsnssdibe k.

0 S en_.fou t.0 L . Sit.q '

e R R R A S P
S%arra.]ng&ne@@ ch(a5985Breckmann (Gawley in Org. React. 1988, 35, 1) or other

rearrangements.

Further elaboration of the compounds prepared above can beiaccomplished
by generation of an organomagnesium or organolithium species by directed
I)netallation (Beak and Meyers, Acc. Chem. Res. 1986, 19, 356-363; Beak and
Snieckus, Acc. Chem. Res. 1982, 15, 306-312; Katritzky, Lam, and Sengupta, Prog.
Heterocycl. Chem. 1989, 11, 1-29) or from an aryl halide by lithium-halogen
exchange (Parham and Bradsher, Acc. Chem. Res. 1982, 15, 300-305).

An approach to preparing compounds of Formula II, Ila and certain other
compounds disclosed herein is presented in Scheme 1 and can be used to prepare
compounds of the present invention. The substituents Z, Rs, Rg, and Ry represent
substituents as set forth in Formula II, or substituents that can be converted to those
substituents using standard organic transformations. P represents a suitable
protecting group. Examples of protecting groups include esters of carboxylic acids,

silyl ethers of alcohols, and acetals and ketals of aldehydes and ketones,



Conmpounds descri bed herein may al so be adm ni stered

sequentially with known anticancer or cytotoxic agents
wob@s/06376dnbi nation forrmul ation is i nappropri aPET/UTIve4/043492

invention is not limted in the sequence of

adm ni stration; conpounds described herein may be

adm nistered either prior to or after adm nistration

of respestivplywhhafield ©2 prdecting groumehsriigalpseen fyiewed (Greene,

| €, t t gt oXi tivit f 1 1 i g t
e R g 0 PPl Yo B4 PR B
S eyy) ¢99 Df TRORiBI FbuiRbT &ﬂ‘%% RitRphiHaRNCREs REGEIS 0 the amine

Cancer Research, 57, 3375 (1997). It is contenpl at ed
t hesingsatalytie biirageanagoscbherdnilaw wasrasylatedrisingmertic aitiydride and

S conitift i EhEPIARRREGS 8 ree Rk BEFRMI Chbdn o Bagpe were

betréatebwith a rbhesbe\th b apiBp@ate BBINEnt QL BIRVatsd fdperature to give
enmbodi nent s, whenever appropriate. In particular,

v alip dgsired fakeippshtAddifional aeapnpiaurprpsingririketengsraye knowm fo one
L OUS: ' .t ' i for. .
AU R R\l el SRS Pl B i

of 34:4%B497% ND46rElieariBetuic Was REated @ith iy diabie QOB PALBE emperature
may be freely conbined with one another. Specific

10 o3 RBIOPEG S0 YRR o @hesihe dwicRsld. Zielpprazalone Fing siem.
detail herein. However, these are illustrative
enmbodi : : i
T any T iBondiftant AtEpfls M fopN2 T et af lddh to one
wi skillladgn dlgprart as, deseritipd inflemke et als e Heterocyabe Gfemol TH335-1340,

< ppt Pl aod SRl e dele RO ia Db SoSu0cHy Pedirciar nd
hegvahPeovalChli@a Ui tah &Wiew:. okt 9998410, B4, The amide was
enconpassed by the claims. Those skilled i'n the art

15 widerciditsd by beasipsi with & Maengddid nombippedpiriatessobfent to give aniline 4.
RS RS Dl LG MR sBfade SoSdi BT AR b5

appropriate solvent to give the desired product 5.



i nvention. v. Synthesis The conmpounds of the present

i nvention can be synthesized using the nethods
waelewsnesedl bel ow, together with synthetic net hpUBEUR009043492

in the art of synthetic organic chem stry, or

vari ations thereon as appreciated by those skilled in

the art. Preferred nethods include, but are not

| Kehdeglit 0, those nethods descri bed bel ow. Each of the

references cited below is hereby incorporated herein

by reference. Key internediates preparing certain

conpounds di scl osed herein, including pyrazole

am nonitriles, am¥carboxam des, andy megst ers. The

preparati on of these igg&%nediates has pregtedence in

the chemical i wé, ahd, seyeral et hodg apeoochs
sumarized in $ A (A.%&ﬁlﬁgaelhani al ., J.
Het er ocycl . Ch 4, 21, 2384Qpy. B (C. (lheng and
R K. Robins, J. ' 1956, 21, 12207 S bl

g. B
Schm dt and J. Druey, Helv. Chem Acta 1956, 39,
986.). See also Tom naga et al., J.Q Heterocyg¢l Chem
1990, 27, 775, and PCT Applicationg g 00/ 21926
andWD 99/ 54308. A wide variety ofst3 g hydssazi nes
and al dehydes are commerci al ly avail abl g/Qr_can be

prepared by standardgprgani c transf rRrat i ONSY Theés oP
substituent Ar, ded bel ow, indi%ates an aryl N_ng
substil ] r to

itutent Of certain cgnmpod
nds can aIs-/be

1) deprotect
Formula II

2) Rs-Br

An alternative method for making compounds of the present invention is
5  shown in Scheme 2. The intermediate triketone 3 can be deacylated with strong acid
and reacylated with an appropriate acid chloride using methods known to those
skilled in the art. Subsequently, triketone 6 can the be converted to the indenof1,2-

c]pyrazolone ring system using the same conditions described previously in Scheme

1.



I -PrCHO I ) ArNHNH 2 2) N-bronpsucci ni m de 3) base,
NCCH2CN Scheme B 1) Ac20, 2) ArNHNH 2Scheme C 1) Ac20,
WOROSRAC2BR | - PrC(OR) 3 2) ArNHNH2 Ami nonitri | eBCT/ER200€043492
converted to pyrazol o[ 3, 4-d] pyri m di nes of the present
invention as shown in Scheme D. In summary, the
am nocar boxam de is acylated, optionally in the
presence of a suitable solvent, such as
di cfﬁlh%gget hane, by treatment with a suitabl e base,
o

su as triethylamne, followed by an acid halide of

the formul & ArCHaCOX, Rpref grably an ; chligride to

gi ve carboyam donitril & . Al ternat :ﬂ;@t\ A &
car boxank-donmiril e hbe prepar e‘sl\b/yNQou—éL\l ng / \
amnonitriles Il ggyll';agd aci ds of Bhe déner & <

formula AJ presence—of—a3ui t abl ey base
and - coupl i ' a sui t§%"6° Lirgent .

coupl i ng of ~agFmeg’ and%car boxyl{c hcids has B

revi ewed (Kl ausne oan_;d Bodansky ~8ynthesi s 1977, }
463), and the variety of reagents available for °© 6
effecting it can be appreciated by those skilled i

the art. Schene D WHZNNHz

5

Another method for preparing the triketones 6 of Scheme 2 employs the

5  condensation of a 1,3-diketone 6a with 3-nitrophthalic anhydride as described in
Rotberg and Oshkaya, Zh. Organ. Khim. 8:84-87, 1972; Zh. Organ. Khim. 9:2548
2550, 1973. The 1,3-diketones, when not commercially available, can be readily
prepared by one skilled in the art by the acetylation or trifluoroacetylation of the
requisite methyl ketone. Reduction of the resulting nitro derivative to the aniline 6b

10  can be accomplished in a variety of ways including catalytic hydrogenation,

treatment with zinc or iron under acidic conditions, or treatment with other reducing
agents such as sodium dithionite or stannous chloride. Subsequently the aniline 6¢
can be converted to the indeno[1,2-c]pyrazolones of this invention by acylation

followed by treatment with hydrazine as described previously in Scheme 2.

15 Another method for making the indeno[1,2-c]pyrazolone ring system is
shown in Scheme 3. Dimethyl hydrazine was reacted with 3-acetylpyridine with no
solvent to give the hydrazone 7. This was treated in a similar fashion as described in

Scheme 1 to give the desired intermediate 8.



Formula | Transformation of carboxam donitriles V to
t he conpounds of the present invention can be

waewsnm7sshed by treatnment with an excess of hpdr/osm®N4/043492

10

15

peroxide in the presence of a suitable base,
preferably a netal hydroxi de or al koxide base in a
sol vent, preferably water, an al cohol, or a
weBchemallcohol mi xture at a tenperature in the range of
about OQ0C up to 100 OC. Alternatively,

car boxamRdoi tr b es V can be tT&nsforited to the NO, o
conpounds \of ¥he present invent} y heating,

pr ef er abl abouRc@pt, MOEH | entrated, stro

aci d, pr(/ﬁ y 859H3POA™ Sc WS an, 5
al t er nag,d ans for_HPepark of

present i nvent\ on. 1 N0 carboximdgs Pl/in a suits

sol vent, prefe
an excess of 4n ester of the faganua ArCH CC R, where

Ris, for exanple, lower alkyl, and an excess| afAcaH,E;N
base, preferably a netal |ower al koxide, prefprablgiomqt
the boiling point of the solvent, to give conpounds of
the present invention. Many aryl acetic esters age oP
comrercially availahle or can be prepared in one\step
fromcomercially aval aﬁﬁe aryl acetic acids by

esterification wth anzéxcess of an dfcohol o
preferably at reflux with gthyl or 3 SN
used as solvent in the presetee of €
such as H2SO4 or6p’TsOHT—Arr€rﬁati‘
reagent such as DCC can be used, p
solvent such as CH2Cl2 with a cataly
base ->- Fornul al ArCH2CO2R m Ar

Alternatively, 6b can be treated with an activated acylated N-amino
morpholine or piperazine ring, such as a nitrophenyl carbamate Additional means of
preparing similar intermediates are known to one skilled in the art as described in
Rappoport, J. Org. Chem. 49:2948-2953, 1984. This intermediate was carried

through the sequence in a similar fashion as described in Scheme 1.

Although the foregoing schemes describe general synthesis routes where W
is oxygen, following such general disclosure, a person skilled in the art will be able
to envision and practice the synthesis of other compounds of the invention where W
is not oxygen. For example, where W is selected from S, S(O), C(=0), C(=S), CHa,
and NR”’.

Other features of the invention will become apparent in the course of the
following descriptions of exemplary embodiments that are given for illustration of

the invention and are not intended to be limiting thereof.



Phenyl acetic acids may be prepared by acid or base
hydrol ysis of arylacetonitriles, which in turn may be

w@e@pasEes by treatnment of aryl halides wi th CNeCT/US2004/043492
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preferably in solvents such as DMF, MeOH, EtOH water,
DMSO, or m xtures thereof. Further exanples of
arylacetic esters may be prepared fromaryl carboxylic
acids under Arndt-Eistert (Meier and Zeller, Angew.
Chem Int. Ed. Engl. 1975, 14, 32) or related

hpmpgaktancondi tions. Ami noesters of the formula IV
can be converted to conpounds of the present invention

b@or‘hgﬁﬁfdis QnATUbIHAQB, axt€san bé synthgsized lag slegwn HePED epplications
Ar CN and sodi um Sche odi um - *-. Fom
RO QA TR s DO R R Pty SEo P s Tpcogporated
i Lh heatfep cePYrazol o[ 3, 4-d] pyri mi di nones rmay be
a

f ?lﬂé’lyr orated as descri bed bel ow to give
addi ti onal conpounds of the present invention.

Eh%grmmcbisoaﬁnmmsc substitution reactions can be
perfornmed on the Ar group to introduce substituents.

Such 1 eRChioRscal Betwgeandhilitypsfahe oémpounids ef thedpvention are
nitration, acylation (Friedel -,Cra{lt S), h%l a%gnat i 90l below:
alibrybrastriater] byRme ot srorcpsry STCluding SReREERFOEE DA™ :
sul fonation, and am nonet hyl ati on (Manni ch reaction).

Condi ti,ons for penforni 163%e H192fektioN By Mccdn@fBuhdesf the
to thod&®d | ed%ﬁ%&pﬁ}éggﬁmof oléggfrfi%_c sy%’t hesi s,
general |y i nvol vimgntieaatingpropidinrhdodifeand Bisii psays @esults

the aryl or heteroary| substrate.i he presence of a
catal yst. In theskewp! lgWietlra&ﬂ'e]Eﬂl?e * Manni ch

reactions, the catalyst is preferably a protic acid
Assay 2. Reduced viability of a broad range of 60 cell-lines derived

from various human tumors as represented by the NCI panel,

on exposure to compounds of the invention (results shown in

Table 3).

Assay 3. Trreversible effect of compounds of the invention on cells in a

clonogenic survival assay (results shown in Table 3, Figure 2

and Figure 3).

Assay 4. Reduced viability of HCT-116 and IMR90 cells exposed to
compounds of the invention as estimated using a Calcein AM

assay (results shown in Tables 3 and 6).

Assay 5. Inhibition of viability in arrested tumor cells but not in
arrested normal cells exposed to compounds of the invention

(results shown in Table 4 and Figure 4).

Assay 6. Inhibitory activity of compounds of the invention in certain

kinase biochemical assays (results shown in Tables 5 and 6).
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that may serve as solvent, where the electrophile is
generated in situ fromsaltpeter, or an am ne and a

W@ 2006063765 conmponent, respectively. For other PCT/US2004/043492

el ectrophilic aromatic substitution reactions,

preferred catal ysts are Lew s acids, including, but

not limted to, FeX3, Al X3, and ZnX2, where X is

hal ogefssa¥fle conpeliviisoinoamerads axsnegrahitenohmodels (results

am no group can Qe deri y. rgaction with

el ectrophil es in%P@ﬁPﬁ&ygg ﬁg%?apdﬁfted to acyl
hal i des, anhydrides, isocyanates, chloroformates,

sul f onaxhsap 8l i desAffalilgydf doalpodeds, tolcagiinnaget PIbteRBl(RSsElts
Condi tions for performng these addition reactions are
famliar to thos%“@%ﬂpﬁéﬁﬁﬁﬁ ‘the art of organic
synthesis, generally involving addition of the

el ectrg e to ARey

col ut | Sk e tonnay Bl ELEAR SmpR ARG Hybftion esults
Addition of a bashewmdy TableriBcessary. |t shoul d be
noted that the products of these reactions may react
further with sone el ectrophiles at the pyrim di none
nitrogen (N5). The resulting functional groups

essstapl e to basic
M" B phati c

groupsand can be cI eaved back to the B yri m_di none

havi nglhg RsicerEnge RE sels %ﬁhf‘oﬁlc%ﬁ%@%@ép awp oh thesllgnplgavas

t |
R, FARRE DN Aol R S B fIEBn e the gmber of
giellewithrat 2N oediN A cmnpbdmamhy fleacdytorhéthy. itdratpbiin G

ch, as pr ry o am nes,  di am nes,
sty 05 cafs #so% e %F%V 1¢in TERRoBpS Lo CRRESWS Hb e ik
HﬁﬁBﬁBﬁ%a@Q@%lﬁateW&ﬁ‘sﬁéfﬁ% a carboxyl group, can be
derivatized by activation and reaction with
nucl eophil es including, but not limted to am nes and
al cohdWethedfagistagning eslpeeith peipjdivarivdide and esters. The

coupling of am nes and carboxylic acids with
car bodd sets de3Chdd 6 loekn(108)006 wells/{eKl vaers nelturadda the presence of a

test compound in T-25 flasks according to Table 1 below. Analysis was performed

at 24, 48 and 72 hours. Adherent cells were collected by trypsinization, combined
with floating cells in Falcon 12 x 75 flow cytometric tubes, and harvested by ,
centrifugation. The media was decanted from the cell pellet, 100 ul of PI stain was

added and the cells were incubated at 37 °C for 20-25 minutes. The cell count was
preferably no greater than 2x10 6—4)(106/m1. An equal volume (100 pl) of PI salt was

then added to the cells, which were then incubated at 4 °C for 1-2 hours. The stained
cells were analyzed on a Becton Dickinson FACScan flow cytometer. Samples were
protected from light. Figure 1 shows that on exposure to compound A37, cells are
terminally arrested in G1 and G2, with evidence of apoptosis and endo-
reduplication. Analogous results are seen for certain other compounds of the

invention including compound B16.

Determination of BrdU incorporation into DNA



Bodansky, Synthesis 1972, 453-463), and the variety of
addi tional reagents available for effecting it as well

w@g0oshe37pdt enti al need for protecting groups (EIEES20841043492
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Wits, "Protective Goups in Organic Synthesis" Second
Edition, John Wley & Sons, 1991) to mask reactive
functi onal ity can be appreciated by those skilled in

t he ar tThishhethpd areasuwmed the pefceaage bcdlls dimt amdodworatad theeen

dg&&%@;@@%@ﬁg&%@%g@%@a P eSS tirougt
pr i aﬁﬂla(ei Il%ﬂ{e df o guﬁﬁéﬁﬂhﬁ)@@dﬂ of Bld® 1ﬁ@d¥99ﬂéﬂ9ﬁ was used as a

ove V\/n h have an am no group can be
defdamat of e Cdhynldbitady gfeshon § phasegiregtesprhand ENg‘p@phe@mn
by activation with phosgene or a phosgene equi val ent

ﬁggir a@%:' thigbfer B PRt gioly i n he73?ésén&;eoﬁ>? "2 base.
and r '
i od e oL LSl TaPb PR Setlfrot fiers b 428 fasks and
r}’ batfaﬁmcc{tbé’c%b oﬁﬁ@%abo@@rﬁﬁl?sﬁﬁﬁias@d}ﬁat 24,48, and 72
onyl ur eas ditions for perform ng these

r hantsi BrddJ wasladded tch eachr 185 dleslofipat aetocki afH Onaglanlite g final
phosgene  and. phas f am

TR AT S X -
aBpLEePTh ALl We‘f’&@#fl ?ﬁﬁb reﬁq@yhgw RS IR andtiid f8brding to

t ranst or mat1 ons be required to prepare

c afapofuotisertd pmhmob(&é@rﬂlow iite BD-Blrarimigen ¢etatogua #t236AKK) as
of, ketones, al dehydes, esters, acids, ami des or

r $ve aminations by al urri no- and borohydri de
reagents (J. Seyden-Penne, "Reductions by the Al um no

and Boiehy Wet e gvdsd Gdiaiét an Moh®isd) FronYHIP3 flaRe8Fectly into

Inc., 1991) and oxidations of groups including but not
| Fedcbrd2 xd Seflaw hposetrid tdbM@bOV@fOélfomd bytfixatien ped s,

?%&;ﬁ%&aﬁgﬁgor‘? }r;(%btl‘igé\% aoé:céfn]‘ ?Hl.f &Eytck}l\éﬁf e ﬁﬁﬂ‘ég‘o minutes,
SP&If tmpetARY). The cells were then washed with 1 ml of Perm Wash buffer and
the cell pellets were resuspended in 100 pl Cytoperm Plus buffer and incubated on
ice for 10 minutes. The cells were then washed again with 1 ml of Perm Wash buffer

" and the fixation was repeated in 100 pl of Cytofix/Cyto Perm buffer for 10 minutes
at room temperature. The cells were then washed with 1 ml of Perm Wash buffer.
The cells were next treated for one hour at 37 °C with 100 ul DNase to expose
incorporated BrdU followed by another wash step with 1 ml of Perm Wash buffer.
The presence of incorporated BrdU was revealed with an o-BrdU-FITC antibody
(50 pl of a 1:50 dilution of the antibody in Perm Wash buffer). Cells were protected
from light and incubated at room temperature for 20-30 minutes. Following the
incubation, the cells were washed with 1 ml of Perm Wash buffer, resuspended in
300 pl of 2% FBS in PBS, and analyzed on the flow cytometer. Results are
presented in Table 2 as the concentration of compound (uM) that inhibits of BrdU
incorporation by 50%.



Reduction of functional groups such as al kenes,
al kynes, nitrogen, nitro, or cyano groups can be

waewsnd7sshed by catal ytic hydrogenati on or byPCT/US2004/043492
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di ssol ving netal reduction. Further elaboration of
i nternmedi ates containing electrophilic sites to
conpounds of the present invention can be acconplished

b)ﬁsﬂifgg. | BRIl JFCd iRk BRGRNIthe NAIYak bbb g dituntvotcell lines
| Thted to, -, am nes, al'koxides, nercaptans, or

car banirgp gyalphtidd ofRoRPouLRER NStk ChigepliBHRIKG in their panel
i nvention can be prepared by coupling of aryl halides

opf 60 c4ll Lesprowitles 2 Wealthpfii fien tsgpingeifieacysn gvide range

stapnanes (Stille,.. J. K . Angew. . . .

7 5B Epes gt eefyigibnCearo R igPe Wighblvis e e ines

14dNed T8 16RO REarRhRRRIREN 6ROV Lthe Mrigs Bolbayeaia, ovary,

carbonyl group, can be derivatized further by r achi on ¢
icacy o

whbreastaprostatsptid kidnayo Uge oEthisrenalpyidss & 8158318° O5he s

nucl eophi l.es ;i ncl . it : L,.gmar d

" SSmERRS iEql Vi feratRi i Bbns s eialeh Ll

I QeERS tranprahtioH insludinig®38 snd FicrZNes as amtl at kst idvelved in
Compounds prepared.as descrihed above c%qgge further

e etaholisiding yhose v dgeies rdtdiumresisiange. Hisdepgrperated in
(30 &1 1iflesQith th@%?&g%ollig%be&;%elow cadBbe/UsB®lo evaluate the activity
rearrangenents . Further elaboration of the conpounds
poepanpsindbove can be acconplished by generation of an

or ganomagnesi um or organol i t hi um species by directed

tallati d , Ace. .
2‘3, a5 Rends bl RRmelA S PR S SR AT 28
Sl o s o0t esaloi gt o

halérdge 1850 dvtehthenwlivdé ogepaneketvapighat( @8 (MM @f less than 10 nM
Bradsher, Ace. Chem Res. 1982, 15, 300- %)
apraiiGHed of piepachly KoRIGanRs Ghinebs Aui B)the 1050 G of the

¢ ?r{htj‘t?iltor%y %Etl?\?l{y of the compound against an adriamycin resistant cell line (ADR-

res).

Additional compounds of the invention showed the following activity in the
NCI assay: (i) compound A37: Mean-Graph Mid-point < 50 nM and I\CS 0 of
inhibition of growth of ADR-tes cells < 100 puM; (ii) compound B16: Mean-Graph
Mid-point < 50 nM and IC50 of inhibition of growth of ADR-res cells <10 pM.

Methodology of the in vitro cancer screen

Cells were grown in RPMI-1640 10% FCS and plated in 96 well micro-titer
plates at densities ranging from 5,000 to 40,000 cells/well. The plates were
incubated for 24 hours at 37 °C, 5% CO, for 24 hours. Media containing twice the
desired final concentration of the compound (5 doses spanning 4 logs) was prepared
and 100 ul was added to each well containing 100 pl media plus cells to yield the

desired final concentration. The plates were then incubated for an additional 48

hours.
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and can be used to prepare conpounds of the present
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represent substituents as set forth in Fornula Il, or
substituents that can be converted to those
substituents using standard organic transformations. P

repr esaieefRcSefl th@b(brﬁﬁ)@mdtoaaielm]gr ginbilipy wax aaphﬁmed)mth the
protecting groups inc

ude esters of c rb I ds, .
D i o (CAPLBREY. GG AP Sl BRPRt Jhhegt Tved with
al d l; :
e LN R e
M}bemé:ﬁﬂﬁt&vasmlﬁafdedl%hdtﬂm:plawew@reoxuwed fivetigeasivdth water and air-
Synthe3|s 2nd The ni

Wl ey: New.Y
e SR ap Bongt A% (O gh RS SR P ATLD e PRl aRd the
I
G WGl toubRtel i | CriRLA RAR | berallfs, HL bIalls JAE washed
béfﬁze tindesnWidt I9oeacofic adié alld?&l}ldi‘lﬁﬂh Jhedeuadsi Raasadubihzed with

acet henon vvere ted with a strong base
BB e hah ke Sosoghu TR AP P aeh A o
the desi red tr| ketone 3. Additi onal means of preparing
t rz%ib%& Wﬁ%t&ro? tﬁmﬂoé&t@ﬁﬁvﬁm dsk@cwith HOE-136 celss
gore et a ndustrial an ngl neeri ng
Chem sty Am\[ %@aﬁ%s 1630 @%ﬁnm&rlﬂ% dohb&REABR ofaSompeaiEHat

wi th hydrazine at elevated tenperature in an
appsulip inravteesilsle lloss of viabiliy efentdwpecified period of exposure Essentially,

i nd razol o e rin d |t|o

ool @b aporg I BRRBRTIRIO B feey Sl e T5R Busferred
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inhibits colony recovery by 50% (IC50). Figure 2 displays irreversible inhibition of

\

cellular activity in HCT-116 cells, and the time-course of such inhibition by
compound A37, with an IC50 of < 50 nM with 24 hour compound exposure.
Compound B16 shows an IC50 of < 100 nM in the same assay, and IC50 reached
within 30 to 60 min at 100 nM (Figure 3).

Method to measure cell survival after exposure to compound

Media (RPMI-1640, 10% FCS, pen/strep) was pre-warmed to 37 °Cina
water bath. Cells were incubated and grown at 37 °C, 5% CO,. Cells were recovered
by trypsinization from sub-confluent plates and counted using a hemocytometer. 1 X
10* cells were plated in 25 mls of media in a 15 cm tissue culture dish. 14 plates
were set up for each test compound, and were incubated overnight at 37 °C. The
compound was diluted into media at 7 concentrations and the media on the cells was

replaced with that containing the test compound. Two plates were set up for each
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viability. This assay can distinguish cell cycle arrest, in which cells may still by

viable, from loss of viability and is thus well suited for the evaluation of Cdk
inhibitors. A compound that is a potent cytotoxic, may cause significant loss of cell

viability in such assay.

Cellular ICsy’s were determined in the human colorectal carcinoma cell line,
HCT-116, and the normal human fibroblast, IMR90. Protein adjusted ICsq’s were
also determined in HCT-116.

Results of such viability assays are presented in Table 3 (HCT-116
(viability/protein adjusted) and IMR-90). IC50s (WM, non-protein adjusted) for the
viability assay against HCT-116 cells are shown for further compounds of the

invention in Table 6.

Analogous cell viability assays against other cell lines were conducted as
above. The IC50 (uM) for other compounds of the invention were found to be: (i)
compound A37: HCT-116 (<50 nM), HCT-116 protein-adjusted (< 500 nM), A2780
(<10 nM), IMR90 (<50 nM); (ii) compound B16: HCT-116 (<10 nM), HCT-116



Schene 1 to give the desired internediate
8.Alternatively, 6b can be treated with an activated

w@egbsaees N- ami no nor phol i ne or pi perazi ne ri NRCT/BE82904/043492

10

15

20

25

30

as a nitrophenyl carbamate Additional neans of

preparing simlar internediates are known to one

skilled in the art as described in Rappoport, J. Og.
Chpuoteint-9djngied (2§68 nM)OB82780T(18 niMy YIRS (sit @0 mel3.Protocol for the
capried t roqgﬁ t he sequence in a simlar fashion as
deSHPFBAM IFBIWATYL At hough the for egoi ng ‘schemes
descri be general synthesis routes where Wis oxygen,

f ol | ow HETSLIG ordBIRIRéel M ivikd B6VERed BoResubdndkédtpfed By
the art will be able to envision and practice the

syfaypsenzatiogfangd (000 as RI9 sels respeetively, iwespiplatad inRdrweelindishes

' ; I e ' lected, from
e L s L e
of 1640e10% RIS, iapd IVIRIOD cBRS@ER cAlp@ben Minfinih €ss@tihERe@fum-
the follow ng descriptions of exenplary enbodi nents

t Phand @%ff Q@ g overmghi inabption tefallowadhareaes. ithmmadia was

[ Lt s : 4/ 92 V.
2 SRRy ERE AR oo U AR SRR A g
s yanbesiarien fias 6 w2F0 nM, BETnagpl toiahof DasseII3F10B3 43
and/ or WD 04/ 092139, chi n%s of which are

the t : :
i e tg thesnpubaterangyeu téqeg?%rr?@e% dittongl, 7Phejirs (b aysh Jde media
R . : T et 5
S IR 6 A Ui s,
mples hegAybalphcdaidic ey doposen ¢gigmai (o83 5)n amb4 Emgah Bidman

bel ow: . InhjRiti cel l.-cycl.e pr. essj on

R i DR 0 5 L P Shouns

| GHé B1sade Raditédani@ywith TRPBS, Saking special care to remove all residual
buffer.

A 5 uM Calcein AM solution was prepared by dissolving a 50 pg aliquot of
Calcein (Molecular Probes catalog # C3100) in 50 ul DMSO. After the Calcein had
completely dissolved (10 minutes at room temperature), it was diluted into 10 ml
PBS. Calcein/PBS (0.5 ml) was added to each well. The plates were incubated for 75
minutes at 37 °C (protected from light) and the fluorescent signal was read on a

fluorescent plate reader (excitation 485/20 and emission 530/25).

Assay 5: Arrested Cell Assay

Cyclin-dependent kinase (Cdk) activity is required to promote the
progression of cells through distinct phases of the cell division cycle. The
proliferation of normal, non-transformed, cells in culture requires the presence of
growth factors, the removal of which, through serum de_:privation, leads to a loss of
Cdk activity and consequent exit from the cell cycle as cells enter the quiescent
phase, Go. Therefore, from a mechanistic standpoint but without being bound by
theory, Cdk inhibitors should have greatly reduced potency in arrested normal cells

relative to their transformed counterparts.



shown in Figure 1 and Table 2). Assay 2. Reduced
viability of a broad range of 60 cell-lines derived

WO e@E0§363 ous human tunors as represented by tPET/NEI004/043492

10

15

20

25

30

panel , on exposure to conpounds of the invention
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Figures 5, 6, 7 and 8). Assay 8. Affinity of conmpounds
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HCT-116 cells were plated in triplicate for each compound concentration to
be tested in RPMI 1640 media containing 10% fetal calf serum at a density of either
200 or 2,000 cells per well in 24 well dishes, and incubated overnight at 37 °C, 5%
CO,. The media from the plate containing 2,000 cells per well was removed, cells
were washed once with serum free media and 1 ml of serum free media was placed
on cells. The plates containing cells both in the presence and absence of serum were

incubated for 6 additional days.

IMR90 cells were plated in triplicate for each compound concentration to be
tested in MEM-a.media containing 10% fetal calf serum at a density of either 2,000
or 20,000 cells per well in 24-well dishes and incubated overnight at 37 °C, 5% COx.
The media was removed from the 20,000 cell-per-well dish, cells were washed once
with serum-free media, and serum-free media was placed on cells. The plates
containing cells both in the presence and absence of serum were incubated for 3

additional days.

Assessing the cell-cycle arrest of HCT-116 and IMR90 cells by serum
starvation

To ensure that the cells had indeed exited the cell cycle upon serum
withdrawal, the percentage of BrdU positive cells, indicative of those progressing
through S phase, was determined in each experiment. For the purpose of this

experiment, cellular viability was evaluated simultaneously with the use of SNARF-
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| nScI:\(I)ArIQg -rla(tl\JIc?lgcuvlvaarSPrggeesdca’?afoga#C1272) was dissolved in 50 ul DMSO at
room temperature for 10 minutes and then diluted into 10 ml PBS. The SNARF-1
was further diluted 1:64,000 before 200 ul was added to each tube of cells which
had been cultured in the presence or absence of serum and pulsed with BrdU for 20
hours. The cells were incubated at 37 °C for 30 minutes and then washed with 3 ml

of PBS.

These cells were then fixed and prepared for the measurement of BrdU
incorporation as described above. The percentage of viable (FL-2) and BrdU

positive (FL-1) cells was determined on a FACScan flow cytometer..

Assessing the viability of arrested HCT-116 and IMR90 cells after exposure

to compounds of the invention

The cells are incubated in the presence of the compounds for 72 hours (3
days) at 37 °C 5% CO, as follows to determine the potency of compounds on the
cycling and arrested cells. Cycling and arrested HCT-116 cells as well as cycling
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were plated in T25 flasks and incubated with a test
conmpound as above. Analysis was done at 24, 48, and 72
hours. BrdU was added to each T-25 flask froma stock
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Calcein/PBS solution was transferred by pipette into each well. The plates were
incubated at 37 °C for 75 minutes (protected from light) and read on a fluorescent

plate reader (excitation 485/20 and emission 530/25).

Assay 6: Inhibition of Biochemical Kinase Assay

Enzymes: Cdc2 / cyclin B was obtained from commercial sources. Cdk2 /
his-cyclin Egort Was expressed in S cells. Cdk2 / cyclin A, cdk4 / cyclin D1, and
cdk6 / cyclin D2 were expressed in S9 cells. Protein kinase A (catalytic subunit,
from bovine heart) and protein kinase C (mixed isozymes from rat brain) were

obtained from commercial sources.

Substrates: Histone H1 was from commercial sources. GST-Rb is

glutathione-S-transferase fused to the N-terminal of residues 379-928 of the Rb

protein.

" Assays: Cdc2/cyclinB activity was determined by measuring incorporation of

radioactivity from adenosine [y->2P]triphosphate into Histone H1 using a TCA
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alone but no compound. The background radioactivity, determined in an experiment

%we(i to proceed for

containing 50 mM EDTA in place of compound, was subtracted from all results
before calculations. The concentration of compound for 50% inhibition (ICso) was

determined by fitting the data to the standard equation:
P = min + (max —min) (1/(1 + (IC50/ [1])%)) €))

where P = 1 — relative activity is relative inhibition, /1] is concentration of
compound, max and min are the maximum and minimum relative inhibition (1 and

0, respectively) and s is the so-called Hill slope.

Cdk2/cyclin E, Cdk2/cyclin A, Cdk4/cyclin D1, and Cdké/cyclin D2 activity
was determined using a glutathione-sepharose capture assay. The enzymes were
expressed in S9 insect cells as heterodimers, and the substrate (GST-Rb) was
glutathione-S-transferase fused to residues 379 to 928 of Rb retinoblastoma protein,
expressed in E. coli. The assay solution contained 50 mM Tris. HCI, 10 mM MgCly,
1 mM dithiothreitol, 50 uM adenosine triphosphate, 2 pCi [y-**P]adenosine
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Protein kinase C and protein kinase A were assayed using a TCA

precipitation assay with Histone H1 as a substrate. For protein kinase A, the final
assay contained 50 mM Tris, 10 mM MgCl,, 1 mM dithiothreitol, pH 7.5, 12 uM
adenosine triphosphate, 10% (v/v) dimethylsulfoxide (from compounds), 20 pg
Histone H1, 2 pCi [y-32P] adenosine triphosphate, 0.2 U protein kinase A in a 100
uL assay. A protein kinase C assay contained 50 mM Tris, 10 mM MgCl,, 1 mM
dithiothreitol, 0.8 mM CaCl,, pH 7.5, 5 uM adenosine triphosphate, 10% (v/v)
dimethylsulfoxide (from compounds), 20 pg Histone H1, 2 pCi [v->*P] adenosine
triphosphate, 0.01 U protein kinase C in a 50 pL assay. The assays were started by
the addition of enzyme, allowed to react for 10 min at 30 °C, and stopped by adding
0.4 volumes of 237 mM disodium ethylenediamine tetraacetate, 105 mM adenosine
triphosphate, pH 8.0. The protein was precipitated from the stopped reaction by
adding 0.5 volume 75 % (w/v) trichloroacetic acid and captured by filtering through
a 96-well glass fiber filtration apparatus (Millipore). The filters were washed ten

times with 25% (w/v) trichloroacetic acid, and the amount of incorporated
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pen/ st Rep)ItsViasEn [ieeabone hndyd are Preseifed m Babled end Bablk 6.
Cells were incubated and grown at 37 0C, 5% CQ2. Cells
wer e r7e.covered bytr i ni zation from sub-confl uent

p I '- S Sa gem)cytomater. 1X 104 cells
were plated in ms_of nedia i 1 [ )
cul t ur Erdags ﬁl_orqa@ugqi%qfége mp%tlugrb‘lygrﬁgy? Psﬁ%@%ﬁp&%}%ared fori.v.

C . f i 0 0 |

OB G oS P e, Ol v
apBtaired asd phannadentical dnigandasas mppaedih R daxrosgtwater (D5W).

tai ni h
¥ ol g saries el Gon) wERaY abtRuRIR s df hetsd o
WELd %{‘,gﬁl _fgﬁ}zb%l Bisaj.es without conpound. Plates
were I'Retbated as “ab

ove for 24, 48 or 74 hours, nedia
was renoved and replaced with fresh nedia, and the

pl at es Miee/élustvadhatfethatenudeitimicectiere obtainegddrom §haperiyer,

with PBS. Col onies re stained wth ' N
S OpRieion S0C IOEreRp T 20f o ORTeg! it Kby slagh madiated
MsAHESE rodas BRE (Hutng Pidy-Lib Rb&dnt Di@oyat er, and

counted. Assay 4: Useofthe Cal cei nAM vi abi | it yassay

for the evaluation of Cdk inhibitors X
Determination of maximum tolerated dose (MTD). Mice at 8 weeks of age

were pair-matched into groups of 5-8 animals and preliminary toxicity studies were
performed with unknown test compounds. Animals were treated i.v. daily for 10
consecutive days with test compound and were weighed twice weekly. Mice were
examined frequently for clinical signs of any adverse drug-related effects.
Acceptable toxicity for anti-cancer drugs in mice is defined by the NCI as no mean

group weight loss of over 20% and not more than 10% toxic death in treated

animals.

Standard Protocol. Athymic nude mice (male or female, 6-7 weeks) were
implanted s.c. with single 1 mm3 tumor fragments (tumor brie) or alternatively, 5-10
x 106 tissue culture-derived cells into the flank. Animals were initially monitored
twice weekly for tumor growth and then daily as the implants approached the
desired size of approximately 100 mm3. When the tumors grew to between 62-221
mg in calculated tumor weight, the animals were pair-matched into appropriate
experimental treatment groups (8-10 animals/group) and treatrﬁent with test

compounds was initiated. A positive control was dosed according to historical



in the presence and absence of serum proteins The
potency of Cdk inhibitors, as neasured by | oss of

w@etosbxss vi abi lity, was determ ned with the (atTESW0£043492
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assay (Mol ecul ar Probes). Calcein AMis a substrate of
intracel lul ar esterases, which is cleaved only in

viable cells to generate a fluorescent product that

c afPI@ly ubiRer Weightgivere calfuilatod end borty \pblghE weasathien tWice weekly

B N TN TN R

t hior enp esiviae w(hf)sd?@dﬂoii nia@s fé‘dghddnlrUOD'rﬁg)fogoeqﬁfrﬁ&hﬁﬂ?%uthamzed
with a loss of viability. This assay can di stl ngui sh

cell cycle arrest, in which cells W!};qstlll y vi abl e,
from | 0S¥MEKs Wera Biepsured by determinmegth mgﬂlsfmdt‘@dth ofithe renor

evdliy @td'u%}ﬂtl ol @9 KRBt DL éﬁ{ \§ras étl Oa@tf) tlrg% 8 %llofw%l% formula:

pot ent ot oXl C, nmy cause Si ican 0SS
viability in such assay. CEIIuIar | Cso's were
deternmined in the Hiwaor S&ight@ig)= 6efnch) ioma cel |
l'ine, HCT-116, and the normal human fibroblast, | MROO.

Pr ot ei nwhets v+ eddthGRA 1 SBK#h & Seh Sehehihée Tiefe #Heslcan also
16. Results of such viability assays are presented in

T 151 exprespedan.velBngtue umits (uylr ot ei n adj ust ed) and
IMR-90). I1C50s (MM non-protein adJ usted) for the

vi abi | i ar.e

furt herﬁ)@eﬁﬁ%%%ggo ? tmE?Iveng aﬁl l‘ efﬁlﬁpzﬁgymr Complete
Anamgmxs(@m)l of twinadsi [PR ¥ viesaths tb&ﬁ&* $§15d isBODEsr 168 df the starting
Icgaﬁb wer e conducted as above. The 1C50 (mM for other

Lkiee byt ergpéerithapdhP mgnfordiee senspeitive daws dyring the course of
CRRPQHAS! i 3
TP sl lcas B Sodt By ey il b elcard i umpp g og e
n vanse(cuﬂl\)e dzmsrp@mmsi als e finéd s a”tﬂlﬁa](s sddse Mmor shrinks to 0 mg and

116%te| n- a ust ed { 0 nM, .A2780 (<10 M,

| PGS Dbt o By g coRBletipn pr the@xpérimert

Log cell kill (LCK) is a calculation that determines the percentage of tumor
cells that are killed after the initiation of treatment and can be used as a quantitative

measure of efficacy:

Log Cell Kill (LCK) = (T-C) / (3.32)(Td)

where T = is the mean time required for the treatment group of mice to reach
1000 mg in size, C = the mean time for the control group tumors to reach 1000 mg
in size, Td = is the tumor doubling time estimated from the linear regression analysis
from a semi-log growth plot of the control group tumors during exponential growth
and 3.32 = the number of doublings required for a population to increase 1-log10
unit. Each LCK unit represents 1-log10 unit of cell killing (e.g. 1 LCK = 90% kill, 2
LCK =99% kill, etc.). We consider compounds to be significantly active when they
have LCK values >1, which corresponds to >90% tumor cell kill.



Calcein AMviability assay. HCT-1 16 or 1 MROO cells
were recovered from sub-confluent plates by

W@ eopp®6aTozati on and 1, 000 or 4,000 cells, resprCT/USM0Y043492
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were plated in 24-well dishes and incubated overni ght

at 37 0C, 5% CO2. HCT-1 16 cells were cultured in

RPM - 1640, 10% FCS, and EV1R90cells were cultured in

M ni mund EQQEEIDW@’! inhtﬁdﬁi(m@%és a Qa(l%lﬁt@& thatf deseribes the amount of

g\éﬁfr}%ggf}“hn@ E%-}Q?q V\égy ‘?rlg E@ch)%%opﬂ DS aacie?in\el:@%eriod

C astttahd)ll Mk Skpkdsdd &0Mpound at a concentratl on fromO
to 250 nM spanning a total of 7 doses. The plates

were returned to the incubator and cultured for an

addi tional 72 hours (3 &ed6]=100¢6l-4E) a used for the
determ nati on of protein-adjusted | C50 5Swas

RPM - 16atlsre Iﬁg/dlfe@ﬁ@anmlmsr dizergf atormp@iial tesatedi group on a given day,

al ei n 5 nd 45 nmg/ M hyuman serum
BT o b aing of M vt FoCorein SR ihs FERE 945
the test corrpound the cells were washed twice with I X

PBS, t akdxi@dspecdrate Bl ‘d@ath? BRMEd B koﬁlﬁ&hﬂl{?éatlgent and not by
buffer. A5 nmM Cal cein AM sol uti on was prepared

d iadyaropil dgseasewthaieatd}u@cor@ideﬁai towicrif ’(Hb'tahﬂnalldms w1th1n 1 week

10 O. Aft
a?tce| i %}a{'ﬁg &ela e&‘lt §§‘gﬁ\?g‘&m?ﬂﬁzﬁ?§d}° §eaﬁ edr g me.
t Qﬂﬂiﬁfuﬁidﬂr@)ited idbathesftéithid pefht bt cdeditbul ﬁ’é‘t considered toxic
Cal cein/PBS (0.5 nl) was added to each wel The

pldﬁﬁﬂé?, were i ncubated for 75 mnutes at 37 0C
(protected fromlight) and the fluorescent signal was

read o t tion 485/ 20

and em e THBEERET bR bR e (I DEborRelGR
regression is defined as partial (PR) if the tumor weight decreases to < 50% of the
starting weight (< 50 mg). A regression is defined as complete (CR) if the tumor -
weight decreases below measurable weight during the experimental period. A cure

is defined as a tumor-free animal at end of the observation period.

Results. Figure 6 shows results achieved for several compounds of the invention in
a HCT116 xenograft tumor model. Figure 6 shows the results of an A2780
xenograft tumor model achieved from compound A37. Figure 7 shows the results of
a PC3 xenograft tumor model achieved from compound A37. Figure 8 shows the
results of a A2780 xenograft tumor model achieved from compound B16.

Assay 8: Measurement of affinities between target molecules and compounds

In order to confirm the suitability of a given chemical compound for the uses
proposed herein, it may be helpful to characterize the binding properties of such
compound to its known binding partners, if any. This, however, should not be

interpreted as limiting the scope of the invention.



Cyclin-dependent kinase (Cdk) activity is required to
pronote the progression of cells through distinct

wpbases37ed the cell division cycle. The proli fBCHUSIN4/043492
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of normal, non-transforned, cells in culture requires
the presence of growth factors, the renoval of which,
through serum deprivation, leads to a |oss of Cdk

act i viTne Angitg oncemie compbtndsite theihmrisspdndinghiadiag partners

Il t h
e emined e, Bt DRETACTCRE, RLoai: Gy CoR A,
@]eepgﬁ ySI @bw g@ X?erl)(ﬁ |qﬁal'il§ﬁ@el? ‘sﬁﬁldrl‘edhﬁdéﬂéﬁds for

I's relative to their
téxagfpie? ﬂgﬁd dewsloycdriyak fimitRSsndors (Cmbridgsi UKD ywikeapadily
conduct ed_ on arrested normal (1 MR90) and arrested
tappetentie) thaseskptled 1M 8¢ 415 ng certain conpounds of the

invention are presented in Table 4 below. Figure 4

shows {Neef &R&tﬁ% }ﬁSééd\ﬁfet YheWindiREPOCBEpAITd R0 ith&nown
i nhi bition of viability of arrested normal (1 MROO) and,

t bimding peffadrs OHKeydliaF Wasempkyzer. {Ibe apaliys Hiag pagor

i e

? Q% 75501 50\ N 281, es VED TG D.006 %6 Elresn 26 @pmtbm grade
rrested | MROO cells. Arresti ng

aﬁdbmaﬁgn):eﬂ 1 ub seletiamelsEeimnannd dhas il %%hﬂib%%? the

C oun n

R RSB EI CIoT Bst ol SHBL BB il qoupting

t @sh@slry. tn BRI tol 8fbPacie it ahclindiag i lﬁlg)nib@%ndi Rttalpr@allnﬁ, for

serum dt a density of either go or 0, cells

wetample CE)KZ/(@rqhnE, gg@gﬁeddﬁgte;qq ]é]]teﬁll 16511 uﬁ]&g gl,bffer to
C%q?tﬁlg%;}%? d%lilcit %rcﬂg flBnddn ﬂ‘gﬁ&ﬂefvp BAlvPere ﬁ[&l@ﬂl@bv@& t2p4¥9@ver the

Wwas renove wer e washed once
Wlséneorzsema@ &frf@@cdf_ﬁ}ﬁlyﬁfo.ﬁﬁ ehifl ehcho folkoevadrbyf T min ofsunaingdyffer at
aced on ce
Pl spme dancatas e noshioh 51 SamemiRbA RO RAS L Bormptex

onto the CM5-Compound R-loaded chip surface was measured at a flow rate of 30

ul/min. After each experiment, the chip was regenerated by two consecutive

injections of 3 M guanidinium-hydrochloride (20 sec, 30 pl/min) before the next

sample was loaded.

The data were analyzed using the Bioevaluation software version 3.1
(Biacore AB, Uppsala, SE). The curves were normalized to the injection start, and
the background obtained with a control surface. The association and dissociation
rates were determined separately or globally using a Langmuir 1:1 binding model.

The affinities (Kp) were calculated using the equation:
Kp=kdiss/ kass

The above procedure can be performed analogously with other target
proteins, for example Cdk9, Cdk4 etc. An inhibitor of Cdk9, for example, may be
useful in the treatment or prophylaxis of HIV and/or AIDS.



i ncubated for 6 additional days. EVIR90cells were
plated in triplicate for each conpound concentration

wa 20088631765t ed in MEM medi a cont ai ni ng 10% f et BAT/TU81004/043492
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serum at a density of either 2,000 or 20,000 cells per
well in 24-well dishes and incubated overnight at 37
0C, 5% CO2. The nedia was renoved fromthe 20, 000

cel | - paFigiveldl shdins flas as exdriplecticereswdisiobthinmictor Wiethinding of

c PRl lanEiodie SN avioRrRAG RS i e Flcutated om these
pg‘gﬁate &uﬁ‘%?@sr? €,R8f serumwere incubated for 3
I ona

ays sessing the cell-cycle arrest of
HCT- 116 and 1 MROO cells by serum starvation To ensure
that the cells had indeed exited the cell cycle upon
serum wi t hdrawal , the percentage of BrdU positive

ceIIs,9jgquaHive %f t hose progressing through S

p : d in each experinent For the

pur pos hj s perinent, cel r V|a

eval uat %%BY p ﬁ’@&ﬁgf‘%} coimpRUR é’f Yopus )i %‘ﬁ%ﬁvaﬁfmd mn
arﬂeéﬁ & ?5150013 HRRb i S ‘%Ellé @"BM@@' ihfbea vﬁﬁf tﬁé W%a&’kﬁgéi Rlinical

active in viable cel Toget her,
ewablaﬁatHIanRm@J(Brtd genanato rapmaamne @rﬁ tlmiﬁwmfihesc cempoigels in

ms [ OV an ass ssmsnt of.,.t he
i sien el e TP o e S PR T RER S Sy stimate of
F%e tﬂ%!ra%eaﬁ@irma §fth‘é§tecdi1%du§1dm rBAc. TReshPRIICENASRI two
| ows and then prepared for determ nation of BrdU

i rtbmpﬁ(wa‘@ ipopled endi smnlated WishhBHA-P ferri8172 lougm g The cells were

Foutipredindt frRusie tEn Rt e R R g e

@%@nﬁ&blé{&% T@vmﬁ@&@@@dde& at ¥ nultiflicey o hfbaionsofdfl. The
gr om the nmedi a was renoved and, after washing the

c eQells weree@]ltac@dfov\ﬁ dayspest ifeqtion pregosthe evaluation of efficacy.
Viral replication was measured by the level of reverse transcriptase activity in the

supernatant and cytotoxicity was measured with the MTS assay. The results of
duplicate determinations of the anti-HIV efficacy and cytotoxicity of these

compounds are presented in Table 7.

All references, patents, and publications cited herein are hereby incorporated

by reference in their entirety.



HCT-1 16 + FCS 5,000 cells HCT-1 16 - FCS 100, 000

cells MROO + FCS 100,000 cells I MROO - FCS 200, 000
w@eios®63The EVI R90cel | s were grown for an addi t POTEE2084/043492

days and the HCT-1 16 cells were grown for an

addi tional 6 days before pulsing with BrdU. A 50 ny

al i quot of SNARF-1 (Mol ecul ar Probes catal og #C1272)

WaEahtk 5sol ved in 50 | DMSO at roomtenperature for 10

m nutes and then diluted into 10 m PBS. The SNARF- I

vas furgdge olcdu T)@ﬁldkoﬁé@rﬁfhﬂob@ﬁ&ﬂén&@&yll.ms added to

each tube of cells which had been cultured in the
presence or absence of serum and nlll sed with BrdU for

Connentrativn@fcel | s war@| Sncub ed |45 37 |08 forf 189 | 250
1Qut es and then washed wW{h B of RBS. se l's
¢@mpﬂgwﬁflxed and priepared =ggithéﬂﬁea53@§nengggf M
rdU i ncorporation as |degscri bed above. The per¢ent age
f viable (FL-2) and Brdl pos|tive |(FL-1) cell$ was
eterm ned on a FACScan flow cytoneter.. |Assessing the

bi ity of arrestedHEF116-and INROO’uUIIQ after
exposure to conpounds of the invention The cells are

i ncubated in the presence of the conpounds for 72

hopr, és days) at 37 0OC 5% CO2 as follows to determ ne

th al%%'ency of conpounds on the cycling and arrested

5 5oL R M R SoA I BB et hgoion

I aiRsydbséditedabot® 250 M For arrested normal cells,
the range of doses was increased to 50 nMto 25 nM to

conpensate for the expected-decr Q‘BWII ty.
Compound [uM]

24h 48h 72h
A <0.1
B
C <0.1 <0.1 <1
D <0.1 <0.1 <0.1
E <0.01 <0.1 <0.1
F <0.1 <1
G <0.01 <0.1 <0.1
H <1 <1 <1
| <0.01 <0.1 <0.1
J
K <0.1 <0.1 <0.1
L <0.1 <0.1 <0.1
M <0.1 <0.1 <0.1
N
0 <0.1 <1 <1
P
Q <0.1 <0.1 <0.1




The effect of 72 hours of conpound exposure on
cellular viability was assessed in the Calcein AM

W@ swawe37eal cein AMis a fluorescent substrate PET/US2004/043492
intracellular esterases that are only active in viable
cells. Cleavage of the substrate thus provides a
nmeasure of viability, which is proportional to cell
ngpken. A Cal cein AM stock sol ution was prepared by
di ssolving a 50 ng aliquot (Ml ecular Probes catal ogue
# C310Qksilfy 5PcdHairdBPountieof the énwation furthafodidwing ineotro
tenperature for approximately, 10 m n(gt es to. ensur

t helbuar hetiviataseiyR dnigeibe 3apiey BEDUISKPRLSISROECiR T vEflagsays with

il out ! r fol Vi
oot Wi Bl B T TR op oERE iy prSighis of activty
5 WagaiAsphd NCEdelbpdnel (et Gmph Millkhoinearel K150 gaimsha
twce with 1 ml PBS t)o renove the PBS conpletely from
c efiigmysjn sesprianheslbfne)o. 5 M of the Cal cei n/ PBS

solution was transferred by pipette into each well.
The plates were incubated at 37 OC for 75 m nutes

(prot _tf’ot;rfp%u o LLgljim;_j j@56 {omaff iRuoresc‘hRﬂb@paat €
r eadef~—-Exettaton—rfor 20 . IMR8B O 251D %s
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| cyclin-B was—eobtal-redFremegommerciral—spurces—Cadk2
/ his{cycAin [EStot t was<lexpf esged!|i<f.1$6fD.tpl K&1 [Cdk =1/
cycl i mA—cdkd——cyctim D, and qdko /<iy3| in OZ were
expressedBin |SfSlce|ll's. Prpteiln Kinage cataljytic
subuni't, %rom bgv) ne heart) _and proteis K| nage |C <1
(m xed isdzymes fromrat brain) werelobfalned flirom
comrel ci ah sourp@s. | Substriplped: Hi st ore.ol| was |f rom
commerci-al —sources—GSTRb+-s ‘
gl ut at hi obe- S t«tanhsf eretse fOsigd t|c0tihe<ON [ ectilnal of!
resi dges—379=-928of T the Rb
F <0.1 <0.1 <1 <0.1| <0.1 <0.1 <1
G <0.1 <1 <0.1[<0.1 <0.1 <0.1 <1
H <0.1 <1 <1 (<01 <0.1 <0.1 >10
| <0.1 <1 <0.1|<0.1 <0.1 <0.1 <1
J <1 <0.1
K <0.1 <1 <1 >0.1 <0.1 <10
L <0.1 <1 <0.1 >0.1 >10 >10
M <0.1 <1 <0.1 <0.1
N <1 <1 >0.1
0] <0.1 <1 <0.01 <0.1
P <0.01 <0.1 <0.1
Q <0.1 <1 <0.1 <0.1% <0.1 <0.1 <10




protein. Assays: Cdc2/cyclinB activity was determ ned
by nmeasuring incorporation of radioactivity from
w@ad®soei7e®e [ g- 32P] tri phosphate into Hi stone H PUBUSIPOE043492
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P=mn+ (max - mn) (1/(1 + (1C0/ [I]) )) (1)
where P =1 - relative activity is relative

WO pdwslo6376HN, [1J is concentration of conpound, POEKSZNG043492

mn are the maxi mumand mninumrelative inhibition (1
and O, respectively) and s is the so-called H I

sl ope. Cdk2/cyclin E, Cdk2/cyclin A Cdk4/cyclin D1,
angipfedk6/ cyclin D2 activity was determ ned using a

gl ut at hi one- sepharose capture assay. The enzynes were

expr es %@&ﬂt@fo%fc&tmﬁ%ﬁlbo&ﬁisl&t@anhait@hqmﬁrmassmmi the

substrate (GS was gl ut at hi one- S-transferase fused
td)mscé]snnhaémhﬂﬁon assgjzﬁd&sf:rﬂﬂd abevé-nobl ast oma pr ot ei n,
expressed in E. coli. The assay sol ution contained 50

mM Tris. HO, 10 m\/ll\/gCI , ImMdithiothreitol, 50 nmM
2y

adenosihne—tti p"‘?

f QHIIMLE, Z— Cdk6
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was apl owedoino precaeed fdp 15 6.h at 30 QC and |was

stoppgd hy ad ign 710 of stop]s tijon,6237
m\_disodi Iln‘%d? hy| gg_térh anLa fcir'Ib-aa'\ai- At o Sgggmq 16 >10

(

1%3%3 A %L ) LOUITTT

adendi nd t€d.phpsphat e, pH 8. O)<1 The GST-|Rb wag
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50 nmM di sodi um et hyl enedi am ne tetraacetate in place
of conpound, was subtracted fromall results before

W@ 2006006363 ons. The concentrati on of conmpound fPRCT/BS2N4/043492
inhibition (1C50) was determned by fitting the data
to equation (1). Protein kinase C and protein kinase A
wer e assayed using a TCA precipitation assay with

H stone H as a substrate. t he

final
di t hi ot hr
1%

eitol,

H stone H , 2
pr ot ei ARCERY Fﬁa@éa‘;ﬂmﬁﬂ% CeHOHC

? ﬁ%at%ﬁﬁg 4 s‘élféj(ngﬁ éffMeH 4

For protein kinase A,
assay contained 50 mM Tri s,

10 mM Mydl 2, 1nM

tri

2y

stéfﬁ dBMnt&jabovel mvl
H 7.5 5 mM adenosi ne

pH 7.5, 12 nM adenosi ne tri phosphate,
“v) di net hyI suI foxide (from corrpounds) ,
P] adenos

20 ny

iodeRiE B fion fadrE-

tr| phosphate, 10% (v/v) di rret hyI sul foxide (from
conmpounds), 20 ng Histone H, 2 nC [g-32P] adengsi ne
tri phosphpte, 0.01 U protein ki li9duM) in a 50 nL
assay. The assays wads2stargqo by t&goaddi e o4
enzynme, a|€Compeurtd royelt f c,,,Jré1m Bvcih B’SO OGiabiaifyd
st opped by _adding 0O 4Ey 0l lln‘PQ of % disodium
et hyl enedj am ge t ef raget|at et 105m\/l<adenc3| neo.1
t ri phosphpt-e—pH-8—06—Fhe—proterr—was—preciprtated
fromthe stopied reattdlon by<1@ddijng 1 5 ol urfd-175 %
(W v) trigchtoroacetric_acild ana captured Ry filtering
t hrough a| 96-4%l 1 [ égé fli beP i It rapﬁon appabat us
(MIliporg). ne fI1ieds werg washedpten |ti meg with
25% (W v) trIC | or bace I(‘ a(‘lri] nd the gnount of
i ncor por at ed[ 82P] phosphatie waig det er #i neq by <addi ng
100 M M gresetnt—phd-—selnptaton—ecountinAg—The
concentrafi ona®f cpnpelind f oi0.150% i shPDi t|i on <C1C50)
was det er mmned by fitting the data tqQ eqLat|0n1(1).
Results ffom#&he abov®'assay®-'ard prddentled ih'Tablle 5
and Tabl e[ 6. Assay| 7., Xenograft Tumyy (Models o 4

A9 <0.1 <0.1 <0.01 <0.1

A10 <0.1 <1 <0.01 <0.1

Al1 <0.1 <0.1 <0.1 <0.1

A12 <0.1 <0.1 <0.1 <0.1

A13 <0.1 <0.1 <0.1 <0.01

Al4 <0.1 <0.1 <0.1 <0.1

A15 <0.1 <0.1 <0.01 <0.1

A16 <0.1 <1 <0.1 <0.1

A17 <0.1 <0.1 <0.01 <0.1

A18 <0.1 <0.1 <0.1 <0.1

A19 <0.1 <1 <0.1 <0.1

A20 <0.01 <0.1 <0.01 <0.1

A21 <0.01 <1 <0.1 <0.1

A22 <0.01 <0.1 <0.1 <0.1




Drugs. Conpounds of the invention were synthesized and
prepared for i.v. admnistration in a bioconpatible

wo 2506365 CPT- 11 (Canpt osar(r), Pharnmaci a) wasPOhUSi00€aH3492
as the pharmaceutical drug and was prepared in 5%
dextrose-water (D5W. All preparations were nmade fresh
weekly and injection volunmes were adjusted to body
wei ght (0[Z2 nf/720 g nouse). 1 Micst/(pupbandry. Fenalle
nu/nu mce were obt adked fr arlegc ver ychqyged in
static m ¢compolid orgclimnd E deq At g1 P LS th
water and|an irradi at & st odent di ef (Purina
Pi co- Lab Rodegls Di et .28 - Degoe{m hatdgon of rr&;@nrrum
tol erated|dose (MD) . Mce at 8 weeks-ofjage—were
pai r - mat chhed A2at o grenps pf 5}.6 ani ¥A0$ and <0.01
prel i m nary—toexicity studies—wererperfort i
unknown t est A%8npolind8.! Ani nil% Were0t1reat ed<§-0¢.
daily for [TO ¢ nse,utlve day test ¢ and
wer e wei ghed i ce| weBKl Yl S‘01e wer e<%exam neg(jJIBFI

frequently fofClinicgl sjang. f ANYoagver se <q 1

drug-rel aled effects Acceptabl oxici-tyl for
anti - cancer d«zggs n<pice is<def| ned<0b1y the NGI1 as |no
mean gr oup—wetght—oss—ofover—20ptand—not—morethan

10% oxi ¢ deatAR9% n {red@ed ani®hl s| Stlahdard PPt ocd
At hym ¢ nyde ce (mal rfemal ef 6- 7 weeks) re

i mpl ant ed s.d&go ith spﬁql e 1MY8 t Linor frag <towre(tum)r
brie) or altefnatiyelyy 5 10,94 106 tdgssue <0.1
culture-derived cells intio the flank. Aniln
initially]|nmomaored oicel weakiy for <tunmgr growt h gnd
t hen dai | y—as—the—tnptants—approaghed—the—desired—sgi ze
of approxi matAd3y 1p0rAd. Mhet.t he| t uitek s |gr eviOtlo
bet ween 62-221

A34 <0.01 <0.1 <0.1 <0.1
A35 <0.1 <0.1 <0.01 <0.1
A36 <0.1 <0.1 <0.1 <0.01
A37 <0.1 <0.1 <0.1 <0.1
A38 <0.1 <1 <1 <0.1
A39 <0.1 <1 <1 <0.1
A40 <0.1 <0.1 <0.1 <0.1
A4 <0.1 <0.1 <1 <0.1
Ad2 <0.1 <1 <1 <0.1
A43 <0.1 <1 <1 <0.1
Ad4 <0.1 <0.1 <0.01 <0.1
Ad5 <0.1 <0.1 <0.01 <0.01
A6 <0.1 <1 <0.01 <0.1
A4T <0.1 <0.1 <0.01
A48 <0.1 <1 <0.1
A49 <0.1 <0.1 <0.1

AbB0 <0.1 <1 <0.1




ng in cal cul ated tunor weight,
pai r-matched i nto appropriate experi nent al
wW@e@ape3768- 10 ani mal s/ group) and treat nent w tPCT/ES1004/043492
conmpounds was initiated. A positive control

according to historical controls.
cal cul ated and body wei ghts were taken tw ce weekly

the animal s were

tr eat nent

was dosed

Tunmor wei ghts were

and ani malls were observed frequepsd (um)or adverse drjug
effects. The protocatdkeal | ed f an i mal LAR9sE
. HCT-

tunor nass$ Coewohrd 1€@0n mgcg: ::‘ﬁ,‘rj | ésd%j{éxtel Yiability
eut hani zed. _Tunors _wele neaSured by determining the
l ength and wigH4h of tdyg tunmor with a digital «alipsr.
Tunmor wei ght—was—estinated usi-ng-thefollewng
formul a: Tunoas52Wei ght<ofing) =<(w2 K | 1/ 2 whetdd w 3
w dt h and (iI=tengtir— T —myof—the tumor.—These_vat uas
can al so be ressed<in ol tHetrjc dhits (rrﬁ?-g 3
Experi mental eat nme y cayse parpial [regrgssiorn
(PR) or conplete req?(;é%{;?on CER) bf * 'S?mrs F§§§|i5
where the|tumnys size g 50% oy | ess gf1 the starting
(day 1) silze-but greaterthan 0.0 nmgforthree
consecuti yve dssgs duri<ag the &ourspe of0.t hel st wiy,
wher eas a[€Rocecurs—when—there +srnoneasurabt e turor
mass for fhred’conset@®i vie ddys. curBlarle dePined |as
ani mal s whose %um)' g(?étnks ip 0y d rlemali t hat
way unti | t heé*¥onpl et of the experiment. Log celil
Kill (LCK) ispgy calcupatipon that detgym nes tdpe
percent age-of tunmor cellsl that are killed afterthe
initiation ofador eat neatt and <¢®@n be used as a <0.1
quant i t at irve—rreastfe—of —ef-fcacy T togCet—K11+—1t¢K)
= (T-O /|[(S.M) (TdrOthere Tl1= is t#e! nefan tPrfe
requi red for € trea nt group pf ce [to reach 1000
ng in size, C’fgé—} the ﬁégﬁ ti rrfsﬂ)for th<§'1control<%glrou;
tunors to|reag 1000 .8y <1 <0.1 <0.1

A64 <0.1 <1 <0.1 <0.1

ABS <0.1 <0.1 <0.01 <0.1

ABB <0.1 <10 <0.1 <0.1

AB7 <0.01 <0.1 <0.1

AB8 <0.01 <0.1 <0.1 <1

A74 <0.1 <0.1 >0.25

A76 <0.1 <0.1 <0.1 <0.1

ATT7 <0.1

A78 <0.01

A79 <0.1

A80 <0.1

A81 <0.1

A82 <0.1 <0.1

B1 <0.01 <1

B2 <0.1 <0.01 <0.1
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<0.01

B16

<0.01

<0.01

<0.01

B17

<0.01

C1

<0.1

C3

<0.1

<0.1

C4

<0.01

<0.1

Table 7.

C5

<0.25

Results for antiviral activity for certain compounds of the invention. IC50:

50% inhibition of virus replication measured by reverse transcriptase levels in the

supernatant; TC50: 50% cytoxicity (MTS); TI: TC50/IC50.

Compound IC50 (uLM) TC50 (uM) TI
A32 <0.01 <0.1 >10
A61 <0.01 <0.1 >10
Ac4 <0.01 <0.1 >10




a HCTlI 16 xenograft tunor nodel. Figure 6 shows the
results of an A2780 xenograft tunor nodel achieved

w0 e@seonpound A37. Figure 7 shows the resul t SPOF/US20PIBI3492
xenograft tunor nodel achieved from conpound A37.
Figure 8 shows the results of a A2780 xenograft tunor
nodel achi eved from conpound B16. Assay 8. Measurenent

_O

fcaffinitres bét ween<p@rget npl ecul eg.1and cgnpounds])

rb@roer 10 COﬂTIfﬁW[Qﬁ)ﬁUItab Tty lea glven >1

cat—conpoutrd—for <b'(5°f USES| T upo§ﬁg hererm, Tt T8y

!
U
|r\f||| + N r\l'-arf\nfn ha o

e—het to—charactertze—the brnch g—properttes of
such conpound to its known binding partners, if any.
This, however, should not be interpreted as limting
the scope of the invention.The affinity of chem ca
conpounds to their correspondi ng binding partners
maybe determ ned, for exanple, using aBl ACORE(tm
assay system (Biacore AB, Uppsala, SE). O her systens
yielding a qualitatively simlar result, such as, for
exanpl e, those devel oped by Affinity Sensors
(Canbridge, UK), will be readily apparent to those
skilled in the art. In a representative procedure, the
bi ndi ng of Conpound R to its known bi nding partners
CDK2/ cycl i nE was anal yzed. The anal ysis was perforned
on a BI ACORE 2000 SPR-Bi osensor at 22 0Cin a running
buffer containing 20 mM HEPES (pH 7.4), 150mM Nad ,
1mM DTT and 0. 005% Tween 20 (protein grade,

Cal bi ochem. A 10 mM sol ution of Conpound R was
coupled at pH 8.0 to the dextrane-surface of a CVb
sensor-chip (research grade) via am de coupling

chem stry. In order to characterize the binding of
Conpound R to proteins, for exanple CDK2/cyclinE, a
purified protein fraction was diluted in running
buffer to obtain nine distinct protein concentrations,
whi ch were then allowed to pass over the



sensor surface consecutively for 5 mn each, foll owed
by 5 mn of running buffer at the sane flow rate. The
W@e®eo6xs3 on and di ssoci ation of the CDK2/cyclPCIEUS2004/043492
conpl ex onto the CWMb- Conpound R-1oaded chip surface
was neasured at a flowrate of 30 mM/mn. After each
experinment, the chip was regenerated by two
congReNti ve injections of 3 M
guani di ni um hydrochl oride (20 sec, 30 m/mn) before
t he next sanple was | oaded. The data were anal yzed
using t nlﬁ;oqﬁual uation sof t wargraedkre! on 3.1 (Bi acor
AB, Uppsara, SE). The cturves were normalized to the
injectipn start] and the background obgﬁlced with a
control | surfacej The asso g\/@n and soti ati on
rates were detefm ned sefjaffatel bally using a
Langnuit 1:4 bi'nding nndér) The af (KD) were

cal cul ated using the equation: KD= kd?§€§§1ass The

above procedure|can be perfornmed“anal og ly with

ot her target proteins, for exanple Cdk9, Cdk4 etc. A

i nhi bitor of Cdk9, for exanple, may be useful in the

treatmept or propphylaxis of HHV and/or AIDS. Figure 9
mle the results obtained for the

shows a$ an exa
bi ndi ng|of CDK2{cyclinE to the CNE-C@ ag R-1oaded
anounts to 8

1%

H

chip. T
+/- 2,8
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eval uat ¢

he KD ca
nM gAss
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the therapeutic index of these conpounds to be nade.
Fresh PBMCs fromtwo donors were pool ed and stinul at ed

WOwak/oe3#s P for 48-72 hours.
cultured in the presence of
division initiated by the mtogenic signal.
was added at a nultiplicity of

IL-2 to nmaintain the cell
The virus
infection of 0.1. The

The cel |l s wer e t hRCIT/US2004/043492

cells we

Compoliid]

ired for 7 days p@adéturenf ection prior t

t he eval
nmeasur eg
activity
neasur eg
determn
cyt ot oxi
7. Al 71
herei n §

g

entirety.

| by the
in the

city of

ir e her el

uation of efficacy. Viral

replication was

| evel of reverse transcriptase

super nat ant and cytot cluty was
| with the MIS assay - Ihe of dupl i cat d
atians of the ankl-FWVb c. hd

t hese conpound§iare pngejg¥ed in Tab
ef erences, patents, and publ i ca ns cited
)y i ncorporated by reference in their
Table 1.

Range of conpound concentrations

used in
Conpound
certain
i ncor por
[ uMI 24H

Assay 1.

40k 721

H,s for

A<0.18B N

Cl

Concentration of 0 5:10 25 50 100 250
I nM nM nM nM nM nM Tabl e 29

conmpounds of thepypnventionlfor/the BrdU
ation agsay descr|e| hdU Conpound

o H,C
(o) Ho HN
Q\Jij\/k\,\l

A5 I n
Cl
ct
: N o
Or AT
A3o 0\) o0 \N N, o
Cl
DRSS
o e CH,
o
HN Q
A32 o\/)\l ///Hoj@\/L\N | N/N cl




C<0.1<0.1<1D<0.1<0.1<0.1E<0.01<0.1<0.1F
<0.1 <1 G<0.01 <0.1 <0.1 H<1 <1 <11 <0.01 <0.1 <0.1
W@ 2005468785 <0. 1 <0.1 L <0.1 <0.1 <0.1 M <0.1 <0pdr/E82004/N3492
0<0.1<1<1PQ<0.1<0.1<0.1Table 3. Results for
certain conpounds of the invention for the follow ng

in-vitro celluar activity assays descri bed above:

vi abi | i {¢orapelingl Onogeni ¢ sur vi veguckegays W th HCT-1 16
cells, yrabrTTty assays with TWRO0 cells, and two
nmeasureg of activity against the NC cell panel

(" Mean- & aph MID-poi ntand | C50 agai ngteagp, adri anycin
resistant cell |ine) ConpourditcT- JHNLE:E,ZC/BO (M Na
panel | MRO@A3s oH H/\\O L

Cl

5 U

Ci

al
A39 CH [Nj CH C'\@
N Cl
Hac)\cHJ
c
HJC~<H30|H
S e
/ HN \N
A42 o IN\ Sy .
e mﬂ

A43

Q,
S, HN N
N | N
A48 o mN "
CIH




Protein Cl onogenic MGMD Viabilit
adjusted 24 h 48 h 72 h (VM (

y m\M) ADR-res
my) A <0.1 <1 <1 <0.1

WwWE003060641 <0.1 <1 B <1 <1 C<0.1 <1 <1 <0.1 <oCT/UthN4/043492
D<0.01<0.1<0.01 EO1 <1<0.1<0.1<0.1<0.1<1F
<0.1 <0.1 <1 <0.1<0.1<0.1<1G«<0.1<1<0.1<0.12

<0.

<0.1 <1 H<0.1 <1 <1 <0.1 <0.1 <0.1 >10 |

<0.1 <I

1
<0.1

<0/@ompouhdf0. 1 <1 J <1 <O0.S8tricter@ 1 <1 <1 >0.1

<0.1 <10 C <0.1
<0.1 N 1 <1 >0.

for certain conpounds of tla|e

for the|armpested cell asva“@ynve

<1 <0.1>0.1>10 >10 M<0.1 <1 <0.1
1 0<0.1<1<0.01<0.1P<0.01<0.1

<0.1 Q0.1 <1 0.1 <0.1 <0.1 <OO;L <;€;§/ge 4. Resul ts

Hve
CH
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A52 al
Cl
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AB4 'SARCGRS
N cl
cn ©
OH, 0-5°©
CH NH,
MO, o
SRRl 8
O\) \N N ol
A55 CH Cl
=8%
on, oSN\/cH3




Arrested cell assay Conpound (nM IMROO HCT A B C >1.0
<0.01 D>1.0 <0.01 E>0.1<0.1F >1.0<0.1 G>0.1<0.1

woR083/068760. 1 | >1.0 <0.1 J K >1.0 <0.01 L M >1rPOr/€82004/043492

0>0.1<0.1P"'" Q>0.1<0.1Table 5. Results for
certain conpounds of the invention (I1C50 as mV) for
bi ochem cal inhibition assays described above

Compound Structure
OHC CH,
>\N HN
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A58 SN o
Cl

HG
Q CH,
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cl
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RN

o MC CH,
0 HNijZ/
. g

Cl

o He CH,
AG61 SN
Cl

Cl
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Cdk6/ Cdk2/ Cdk2/ Cdk4/ Cdc2/ Conpound Cyclin Cyclin E
Cyclin A Cyclin D Cyclin B PKA PKC C-Abl D2 A <0.1
wWE2003/06376%x1 <1 B <0.01 <0.1 <10 <0.1 C <0.1 <0pdT1/€32064/043492
>10 >10 >10 D <0.1 <0.1 <1 <1 E <0.01 <0.01 <0.01 <0.1
<0.01 <10 <10 <10 F <0.1 <0.1 <0.01 <0.1 O 01 G<0.1
<0.1 <0.01 <0.1 >10 >10 H<0.1 <0.1 <0.1 <0.1 1 <0.1
<0.1 <O/&Bmpdimd][J <0.1 K <0. T [strfbtdre<0.1 <0.1 M <0.1
N<0.1 fRO0COIOK0O. T P<0.1Q<0.0I<0.1<0.01<0.1

<0.1Table 6. Results for additional conmpounds in the
bi ochemi cal inhjbition an]:éﬂc’ -

(@)
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CH,

ULy
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\N N
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116 viability assays (non-protein adjusted) described
above. 1C50 (MM . Cdk ' Cdk4 / Cdc2 / HCT-116
WwW@09p063765 cycl .n cyc n 1 cyc n Al <0.01 <1 <0.HCHOSOHPL3492
001 <10 <1 <0.1 A3 <0.1 <0.1 <0.1 <0.1 A4 <0.01 <0.1
<0.1 <0.1 A5 <0.1 <10 <1 <0.1 A6 <0.01 <0.1 <0.01 <0.1
A7 <0.1 <0.1 <0.1 <0.1 A8 <0.1 <0.1 <0.1 <0.1 A9 <0.1
<0.1 <Ocdpoind] ALO <0.1 <1 <OSwhctwde 1 A1l <0.1 <0.1
<0.1 <O TTATZ <0.1T <0.1 <0.1 <0.1 A13 <0.1 <0.1 <0.1
<0.01 Al4 <0.1 0.1 <0.1 <0.1 Al15 <0.1 <0.1 <0.01 <011

A16<O.1<1<01<01A17<01<001< 01 <0.1 A18
<0.1 <0.1 <0.1 KO.1

o
C4

Cl

Table B
Compound Structure
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A39 <0.1 <1 <1 <0.1 A40 <0.1 <0.1 <0.1 <0.1 A41 <0.1
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B5 <0.1 <0.1 B6 <0.1 <0.1 B7 <0.1 <1 B8 <0.1 <0.1 B9
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Table 7. Results for antiviral activity for certain

conpounds of the invention. 1C50: 50%jinhibition of

Vi r iGompdlrndtat i on measured by B@veluse transcriptase

| evel's I1n the supernatant; TC50: 50% cytoxicity (MFS);
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Table D

Other compounds of the invention result from selecting appropriate features
from the table of possible features below. For example, compound A77 results from
the following selections: none-morpholino-aryl-OCH,(CO)-piperazine-CHs.

's-ﬁfbt:t‘i?::nt hifgt-hand ﬁglgaryl Ring substituent :;::3;" Right-hand substituent
CH3 morpholino aryl OCH2 NHM alkyl
isopropyl piperazine thiopene  OCH2(CO) NMM alkoxy
CH3CH20(CO)CH2 SO2 morpholino  alcohol
none OCH2{CO)OCHZ piperazine substitued amine
piperidine acid
pyrazole ester
pyrrolodine  CH,CH.OCHj5
CH,CH,OH
CH;NH,2
CH;NHCH,CH,CHjs
CH,NHCH;
CH,NHCHCH;3CH;,
CH;
CHCH;CH3
COOCH,CH,;
none
Table E

Other conmpounds of the invention result from selecting appropriate features
from the table of possible features below. For example, compound B3 results from

the following selections: none-morpholino-aryl-CH;-piperazine-CH,CH>OH.

:ﬁﬁ;ﬁﬂgm :_i?‘fgt-hand ﬁ;)tl;garyl Ring substituent ::2;?3;" Right-hand substituent
CH3 morpholino aryl CH2 NHM alkyl

isopropyl piperazine thiophene CH2CH2 NMM alkoxy
CH3CH20(CO)CH2 CH2CH2CH2 morpholino  alcohol

none CH2CH2CH2CH2 piperazine substituted amine

piperidine  acid

pyrazole ester

pyrrolidine  CH,CHOCHs
CH,CHOH
CH;NH,
CH;NHCH.CH,CHa
CH;NHCHjz
CHoNHCHCH;CH;
CH,



- 0 & B A4 &GConmpound Structure JL i"tU GoTable D

O her conpounds of the invention result from sel ecting
wappsom7sat e features fromthe table of possi bPET/US2004/043492

features bel ow. For exanple, conpound A77 results from

the follow ng sel ections:

none- nor pholLi no-aryl - OCH2( CO) -ri perazi ne- CH 3.

sLuebfte-htiatuncdnt Ri ght-hand substituent CH3

nor pholino aryl OCH2 NHM al kyl i sopropyl piperazine

t hi opene OCH2( CO) NWM al koxy CH3CH2Q( CO) CH2 SO2

nmor phol i no al cohol none OCH2( CO OCH2 pi perazi ne

substitued am ne piperidine acid pyrazole ester ggggf';il

pyrrol odi ne CH2CH2OCH 3 CH CH2OH CH2NH2 CHZNHCH g pstitutad or

2CH2CH3 CH2NHCH 3 unsubstituted aromatic

carbacycle

substituted or
unsubstituted aromatic
heterocycle

None
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20

CH2NHCHCH 3CH3 CH3 CHCH 3CH3 COOCH 2CH3 none Table E
O her conpounds of the invention result from sel ecting
wappsopm7sat e features fromthe tabl e of possi bPET/US2004/043492

features bel ow. For exanple, conmpound B3 results from

the foll ow ng sel ections: ‘

nORémsor pholi no- aryl - CH2- pi per azi ne- CH 2CH2qH.

Left-hand Left-hand Aryl or Ring substituent N togen

fFi.g it cdmﬁn%a %bﬁﬁq’%&hmul etucAOsE Iédls_lzmeﬂuNHII\,Aror lag is{o&_teeibppmﬁhﬁg,
eature nmor phol j no aryi al kyl i sopr.opyl .

grpemsrr.rharRacsHelly aorentiale alhviNaP K%y Ane{qs clapesitenyeiqform

CH2 nor phol i no al cohol none CH2CH2CH2CH2

piperazi ne substituted am ne piperidine acid pyrazol e

ester pyrrolidine CH2CH2OCH CH2CH20OH CH2NH2 CH2NHCH

2CH2CH3 CH2NHCH 3 CH2NHCHCH 3CH3

wherein

Rg represents a substituted or unsubstituted heterocycle,

F represents (CHz),, where n is an integer between 1 and 6; and

Q represents a substituted or unsubstituted secondary amino substituent,
substituted or unsubstituted tertiary amino substituent, or substituted or
unsubstituted nitrogen-containing heterocycle;

provided that the following compounds are excluded:

A47 N CH

/\
A49 ?\/N\ﬁj\NH 0



CH3CHCH3CH3 COOGH2CH3 substituted or unsubstitutbd
aromati ¢ carbocycl e substituted or unsubstituted

W@r@sm6i76s het erocycl e NoneC ai ns: 1. A conmpounPCTIES1004043492

10

15

the structure of Formula I, or an isoneric, prodrug,
tautomeric, pharmaceutically acceptable salt, N oxide,
and/ or stereoisoneric formthereof: wherein R
represents a substituted or unsubstituted heterocycle,
F represents (CKb)n, where n is an integer between 1
and 6; and Q represents a substituted or unsubstituted
secondary am no substituent, substituted or
unsubstituted tertiary am no substituent, or
substituted or unsubstituted nitrogen-containing
het erocycl e; provi ded that/Lpeofollomﬁng conpounds are
excl uded: ABIM9AS51 A82. T_L I o
STESR"

(L

NN

A82.
2. The compound of claim 1, whereinn is 1.

3. The compound of claim 1 or 2, wherein Rg represents a morpholino or

piperazine ring. '

4, The compound of any of claims 1-3, wherein Q represents substituted or
unsubstituted pyrrolidine, substituted or unsubstituted piperazine, or substituted or

unsubstituted piperidine.

5. The compound of claim 1, wherein the compound is selected from the following:

N” N 0 N
B1 cH
SeT




2. The conpound of claim1l, wherein nis 1. 3. The

conpound of claim1l or 2,

woreeopled7sho or pi perazine ring. 4. The conmpounBCDUSHNY043492

wherein Rgrepresents a

of clainms 1- 3, wherein Q represents substituted or

unsubstituted pyrrolidine,
unsubstituted piperazine,

substituted or
or substituted or

unsubstituted piperidine. 5 The conpound of clajm1,
wherlei n the |conpound is selected fromthe foll ow ng:
OH B1Q X B2 |0H B3 B4 BS B6B7 N N B8 \ B9 B10|Op H
o LN\N )LN i Q N/\/OH
O [ CH
/ﬁ j\ OH
L/N\N N/j cH
o \\/N
B3
O SEa
U\NJ\N N O N/\/O\/\OH
B4 O
N
B5 ‘{/\\/\N\N&N 7 Q D\OH
oy
0 CIH
O\NJJ\N o Q
50 “‘D.»\ OH
-




X // V OH B11B12 B13 f CHh B14 NHH HB15 . NCIHHI

Bl6 | HCIHLB17 t HH HO B18 B19 UA B20 NO N O C
W®20056376Dnpound of any of clains 1- 4, wherei PCTQUS2004/043492

represents a substituted secondary am no substituent,

substituted tertiary am no substituent, or substituted

ni trogen-contai ni ng heterocycle.7. The conpound of

clai m 6, whefern one or nore substituents,

i ndependent |y for

b
K/ N’ N 0 O O \ C "
B7 ) ( w 7
H
QL °‘

= pa s

B9
O f ( °
N CH,
O\ 9 P

B10 “1 7 "o
i~

2 oM
B11 Iy ‘N




each occurre
am no, hydro
WONBDO0S/06876F OX Yy
cycl oal kyl ,
compound of
structure:

where Z represents O or

nce, are selected from al kyl, oxo, acyl
xyl, carbonyl, sulfonyl, ester, am de,
al kyl, al koxy al kyl, aryl, heterpcyvbinng/043492

and ol igo(ethylene glycol). 8. The
any of clains 1- 4, wherein R has the
NR', and R '

repmgéents H
i soneric, pr
acceptable s
t herjeof, hay
i soner g2 pr
acceptable s
t herleof, hav
syntfhetic co

pharjmaceuti c

or Tower alkyl. 9. A conpound, or
odrug, tautoneric, pharmaceutically
alt, N-oxide, or stereqjsoneric form
ing the st re: L N AG™JA conmpound,
odrug, tautomedig] fHarnmacéutically
al t, N-oxide, ereoisomsric form
ing the structure1. A purified or
npound, or isoneric, prodrug, tautoneric,
al |y acceptable salt, N oxide, or

or

st erleoi soner
A phar maceut
pharjmaceuti c
of any of cl
hyper privta f e
to an ani mal
met hpod  of in
conprising c
of clains 1-

ic formthereof, having the structure: 12.
I cal conposition conprising a

al |y accep%able exci pi ent and a conpound
aims 1 -1, £3. A nethed~ef treating a
rative disordgr,f cnprisiig adninistering
a conpound df Japy of clains 1-11. 14. A
hi biting proliferation of a cell

ontacting the cell with a conmpound of any
11. 15. A nethod of treating a vira

i nfection, c
conpound of

onprising adm nistering to a manmal
any of clains 1-11.

a

O ~
B14 L ; (¥ G
\N CH CH
-
O '
B15 BURSE Ay
\/N o aH
/\l
B16 Ly Y NQNI
;N cH CH EH,




16. The nmethod of claim 15, wherein the vira
infection is caused by a human i mrunodefi ci ency virus

W@ Rovp63785. A net hod for the treatnent or prevRCL/USW04043492

al opeci a i nduced by chenot herapy or radiation therapy,
conprising admnistering to a mamal
of clains 1-11 conjointly with one or

a conpound of any

nore

chenot herapeytics or radiation therapy.18. A nethod of

treat
adm 1
A net
conpf

conpr

ing a hyperproliferative disorder,

|ster|nq to an ani

hod of |

i siBig contacting the cél i}
claim1l. 20.

A net hod of

conpri sing

a compound of claim1l. 19.
nhlbltlng'bhoﬂjferatl-n\pf a cel

d §h'e" C6rrpound of
egt{ ng a yi'ra
ising agmnistering to a Yanmal a conmpound of

i nfection,

claim 1l or a conposition containing a therapeutically
ti ve ampunt of such conpound. 21. The nethod of

ef f eq

claim 20, whg
human i nmunog

conpound of any of cl

a nedi canent .
medi ¢
prevention of

hyper

chenot her apy-
associated w
A conpound of

amens

23. Theqhéé

I'$ a pharmaceutf
a disorder s
prolifiative disorder
i nduced al opeci a,
th cyclin-dependent kinase actjivity

erein the viral
ief|C|ency virus (H'V). 2. The use of a
j} 11 fore

infection is caused by a

manuf act ur e of

“Wwherein the

the treatnent or

ecthved from a

a vi

ral i

nfecti on,

and a di sease

24

any of clainms 1-11,

for

use in the

treatnment of |a disorder. 25. The conpound of claim 24,
wher ¢i n t he di sorder |s/§elected fromoao
Mo /\/ oH,
B19
o~
’ U\ /ﬁ\ J;:EbH
820 o N N o Q N
OO~
\N/N
Cc2

6. The compound of any of claims 1-4, wherein Q represents a substituted

secondary amino substituent, substituted tertiary amino substituent, or substituted

nitrogen-containing heterocycle.
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5 8. The compound of any of claims 14, wherein Rg has the structure:

O

~

where Z represents O or NR’?, and

R’’ represents H or lower alkyl.

10 9. A compound, or isomeric, prodrug, tautomeric, pharmaceutically acceptable salt,

N-oxide, or stereoisomeric form thereof. having the structure:

15

10. A compound, or isomeric, prodrug, tautomeric, pharmaceutically acceptable

salt, N-oxide, or stereoisomeric form thereof, having the structure:

Q

SNt Iy

N7 N \\/N\/\O
:
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11. A purified or synthetic compound, or isomeric, prodrug, tautomeric,
pharmaceutically acceptable salt, N-oxide, or stereoisomeric form thereof, having

the structure:

LA ()

12. A pharmaceutical composition comprising a pharmaceutically acceptable

excipient and a compound of any of claims 1 -11.

13. A method of treating a hyperproliferative disorder, comprising administering

to an animal a compound of any of claims 1-11.

14. A method of inhibiting proliferation of a cell, comprising contacting the cell

with a compound of any of claims 1-11.

15. A method of treating a viral infection, comprising administering to a

mammal a compound of any of claims 1-11.

16.  The method of claim 15, wherein the viral infection is caused by a human

immunodeficiency virus (HIV).

17. A method for the treatment or prevention of alopecia induced by
chemotherapy or radiation therapy, comprising administering to a mammal a

compound of any of claims 1-11 conjointly with one or more chemotherapeutics or

radiation therapy.
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18. A method of treating a hyperproliferative disorder, comprising administering

to an animal a compound of claim 11.

19. A method of inhibiting proliferation of a cell, comprising contacting the cell

with a compound of claim 11.

5 20. A method of treating a viral infection, comprising administering to a
mammal a compound of claim 11 or a composition containing a therapeutically

effective amount of such compound.

21.  The method of claim 20, wherein the viral infection is caused by a human

immunodeficiency virus (HIV).

10 22.  The use of a compound of any of claims 1-11 for the manufacture of a

medicament.

23.  The use of claim 22, wherein the medicament is a pharmaceutical for the
treatment or prevention of a disorder selected from a hyperprolifiative disorder, a
15  viral infection, chemotherapy-induced alopecia, and a disease associated with

cyclin-dependent kinase activity.
24. A compound of any of claims 1-11, for use in the treatment of a disorder.

20 25.  The compound of claim 24, wherein the disorder is selected from a
hyperprolifiative disorder, a viral infection, chemotherapy-induced alopecia, and a

disease associated with cyclin-dependent kinase activity

26. A method of inhibiting cyclin-dependent kinase comprising administering to
a host in need of such treatment a therapeutically effective amount of a compound of
25  any of claims 1-11 or a composition containing a therapeutically effective amount of

such compound.
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27. A method of treating cyclin-dependent kinase associated disorders
comprising administering to a host in need of such treatment a therapeutically
effective amount of a compound of any of claims 1-11 or a composition containing a

therapeutically effective amount of such compound.



