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invention relates generally to conpounds useful as
cyclin-dependent Kkinase (cdk) inhibitors,

phar maceuti cal conpositions conprising the sane,

nmet hods for fornulating or using the sane for

treating caltEIBITORSHOH CY CLEY-DEPTNDBNEIEINNFases,

and i nt er neOMVR GSITHONIANDAISES REQA THIK THERERO sane.

10 1'1. BACKGROUND OF THE | NVENTI ON One of the nost

i nportant and fundamental processes in biology is the
division of cells nediated by the cell cycle. This
ploces SRR PR IBENVENTIQN| ed producti on of

subsequent, generations of cells wth defined

bi ol ogilBEMVERH jeltes gpperglly tg compengs pssfl pagystin-dependent
PRERRADNRBALE SRRANESHEA BrPbMEsrR omBlisifd the Sl kithods for
signal s both within the cell and 15 from external

s denpdaing AT pergihe sarprefonbpating Lancehngr Prolibrtive agotherdiseases, and
Su Q5F§ [ r : y conponents of this
cgllal u arﬁlt%iggggl{a?ﬁaé%g?%iégé% t‘mzéglaer}rﬁgexpr ession of the
tunor - pronoti ng conponents or the subsequent | oss of

t he tunor-suppressin roducts wll lead to

udk EATKREROEND|QR 3H EXNEIQNi on and the generation

of tunors éPardee, Sci ence 246:603-608, 1989). o
Cycl i nOdepeihaaiost RPAEYE angyfuagameniad pracesises ip hiolesyus te idivgsion
t e clf} nilahed)GhEcBG B "B proddd€ §r§ufé9 'tm:lc?ffﬁ(ﬁleg ?Hﬁlh on of

f Iy? t he nase

of two corrponents: a ca_ta |1 C _su .unl t | .
afebsaquestgsneretens of a¢llsnyith defined iglokical)function dhis e highlywegulated

Ki . Lin / i
QAR BUPU R AE o oy SR B 1o okt oy apo
( dpol éxtgnAAseyreds, ANomples ndtyorkFafchméd masetimgs®d cigt«ssing gene

i | I t. ner. d .t t her make
U gty HRREL L ndr B o P b R ARl et SR stiog e
C élrhorgy ahetirigoRiponantpr alicestibdeyunt s bf theltudfor-suppressing products

cycl i n-dependent, ki nase | ex: by .

i e ERE TG UMRSSaBREPer Fie £ Butiionotioperdrtee,

kiSsieae461608-1608, RD8ANAydincdebendepientetlay a key role in regulating the

ki seg!c [inD2; S/& by cycl.in-dependent ] )
LSS ESRbme Abes GOEpleres fOpRS SR TEROMPRRHS: 8 F7telyts pybunit

AthERInMeDindy ebhiRpaeRendeme dtRdSe 48Y GhleNhasd @Bunits (cyclin-

coordi nated activit of these Kinases guides the

i HeRepieny gmaieeh-?)élaw]g@a ddentified #leng widhseveral lsgdeterysublnits

o . e of .

( SRetiaea B0 N g DR BB se F5 TSy AERHERiac SRNAY pithor

Bredtoasthergpdke up the3pivea@inlytiga@yty. 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 subsequent generation (Sherr, Cell 73:1059-1065, 1993; Draetta,
Trends Biochem. Sci. 15:378-382, 1990).
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mal functi ons. Overexpression of the cyclin regulatory

protei ns and subsequent kinase hyperactivity have been

l'inked to several types of cancers (Jiang, Proc.

Natl. Acad. Sci. USA 90:9026-9030, 1993; Wang, Nature

5 343:/G5HeRBIng e evilanee hassberm pJink Befsginmagsdevelopment
)gc %11 8 %hé '1191{18{( rgétgd inQﬁ*&th{;ﬁkf @v&fex ressmn of the cyclin
1Y en I'nases were found have a naj or

a:feguﬂmbmmoteeis Iaudl axbsqmumtt MSQahyponcu(lee bqendinked to several

Sci en Ge 264 0L, 704
TG e AR VB S r ke o ARt A Narure
| 3l g3isL 3317, 113‘90; Wedre Ebcehﬁb'emﬂiegetnoké; inéghiAdpBLific ppfdn BhiBitdrs of
(a general clin- endent ki nase ﬁnhlbl%@%% %?df
pwwgp qoderg b ey R PAEpLRAIRR F Ok PRI Bjopteration

| (kY de Q1) Sciecs SERIM6-RI0YBIHA] Bk B, U4tk e3@f701p2(74 D903y ArHese
cyclin-dependent ki nase2/ A revealed ow, t

pmbtbépwﬁsn@weéeéwa R of SRERrRRNEN Kby P21CIP! @
. %@ﬂgg& 1Nef>érﬁkn?t kﬁﬂﬁgeeiﬁﬁﬂé{td)l‘? Qt%d ‘ﬁQ’tIh[Ptl €specific cyclin-dependent

é endent ki nase conpl ex (Pavletich, ture
3@2a$2/®13@m1tor1 Josyent métgbsuyp@reecrfrw e tp 6y iggispandent

t Ei%as%f/lA re Gl ok oM %5})&: cﬁ&ly {MRfuarRCckihae %ctWﬁP Rtrough

rcorrespondi ng ependent ki nase co exes.
leultg)lehﬁtecbeﬁorm veiftt the ctycalhelsl@ndwﬁ ikbiaseosomplaxdPplefird, Ngure

eg&%Zd%ﬁ R etlﬁg%%? Olye%: (Pr(l;]tgmg H{Ig to Jegﬁ%ttﬂ Ol cgcm: ﬁmfv.féﬂ qyec?ﬁc

nse-searc
nte@adtions with t}ielrtcon@poﬁdmgmfch:dﬁepehéﬁnt kyxaaszompbmwp eells c

a ts THE | NVENTI ON I,
?ﬁgf‘ﬁnf er#x%{sg é:?PL{?ME\JéASSar% Brr?‘B A aetd owt% g EI%’%GQ 53R, This
| B&Hybjf'feﬁiﬂsméfhai e to &l iassseGkareln foy smsll hmbmle ashibitors of the cdk
cl.in- dependent ki nases. The present invention
pf@Vbdﬁé‘“ﬂﬁ?ﬁ%ﬂ§n%f treating cancer, or other
proliferative or other diseases by adninistering a
therapeutically effective anmount of at | east one of

t g, SOMPPARYSOP THIMENVERTBON i nvention or an isoneric,
prodrug, tautoneric, pharmaceutically acceptable salt,
N 25 "Dbfdlﬁeseﬁf msérmbedésmhmmbmpémﬂmhahm potbnt iﬂlﬁbitors of the-

prese i nvention fur tho .
t F]éﬁﬁq ﬁ@z}’&%ﬁi &SE?WH &% CYS]EIP-, g?pegﬁieg}/*lf%ﬁeg G BISE Snt ngﬁntlon provides
di2ERISEE t4tiAEPan0ESbrethien Grotiferdtive foa ﬁﬁlﬂi dlﬁm’sds)by afhmistdring a
conbi nati on of at | east_ one of tg§1 f t he

PP ALY S SR L s oo GpTpouas of e pret

aventRinQr lah SodfeliV Srot@s) tautonbrie %}hﬁhﬁeﬁﬁﬂaﬂﬁ hdvepthisle sdif)al-

i nvention contenplates a conmpound, or
oxide or stereoisomeric form thereof. The present 1nvent10n 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.

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:
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2004/ 092139 PCT/ US2004/010381 V B NHoOo Ro ~ /WR5
ArmR7 /NH N wherein B represents M R8; Ar
represents an aryl or heteroaryl ring; 5 V represents
0O, S, or NCN, Wrepresents 0, S, or NR'; R
represents, independently for each occurrence, H,
| ower al kyl, or a netal || counterion; R' represents,
|ndependently for eac , Hor lower alkyl;
10 R5 represents H, P(= o' or MVQ R6 represents
H OH or M,Q provided that onfy one \bf wiRo and R6
represents H; R7 represg 4 hal ogerl\/hydroxyl
| oner al kyl or |ower al 0
substituted or unsubstitu Y|, al kenyl, alkynyl,
al koxy, aryl, heteroaryl, cycl ol}yxh heterocyclyl
or amne; 15 M |ndependently f or Neach occurrence,
represents a substituted or unsubstituted nethylene
gr@lhlpre(li ncluding C(=0O and C(=S)), NR', 0, S, S(O, or
resents an integer from 1-4 when present

%é%pﬁ?&n{s I% when present in RS and from 1-3 when
pr ésmespmsmaryhmtdle@rmﬂms,ents a substituted or

_ rkésrteisetnst&dé, o%ﬁ[élikary am no substituent, or
ni t roﬁen-

W represents O, S, 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;

Rs represents H, P(=0)(OR’),, or MyQ;

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

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

1 represents an integer from 1-4 when present in B, from 0-6 when present in Rs and
from 1-3 when present in R¢; and

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.

In certain embodiments Rs represents M,Q.

- 2PONDUS2004/010381



20 containing heterocycle. In certain enbodi rents R8
represents substituted or unsubstituted norpholino,
w@er@aengasnyl , or cycl ohexyl. In certain enbodi PENUS208/010381
represents H.  In certain enbodinents R5 represents
MQ -3 WD 2004/092139 PCT/ US2004/010381 In certain
enbodi nents the occurrence of Mattached to Q
represents CH2, S(02), C(=S), or C(=0O. In certain
e nbodi mém¢estainemtodimmtsahe eccairerlvk af Meatfaebdtt® Q@epresents CH,,
Q%§§e¢g§ CH%_i)In certain enbodi nents the occurrence
t h% bls C(=0. 5 In certain enbodi nents
the occurrence of M attached to Q represents

bstit nbod t
ubst | (0 S8Rt heb Bt Er SuTIRE Phlfaneteiie Gimmghis Cee

heterocycle. In certain enbodiments Q represents a
substi t lo i U api.n oup.
T cor t o R aRlentBHRAL e il Bt b obeqrsd i iir Gty
unsubsti tuted norpholino, plpera2|nyl or cyclohexyl
sIn cert & RreReMLARRLE t}fg octiltnES W%tt!ﬂ:he&‘@o é Ferrdlents
certain enbodinents at |east one occurrenc é? iR
r epPsEedNREH2, substituted NR' or, when attached to
Q represents CH2, S(02), C(=S), or C(=0. 15 In
certain enbodlnents C%represents a substituted or
unsubst THSGHRE SHPP¢iBRIS Q teprsseaisr sstiveekemsytistimtedgitrdgan-
Ceﬁ&ﬂMﬁnghagbc gbodi ments Q represents a substituted
unsubstituted nitrogen-containing heterocycle. In

certain enmbodinents Q represents a substituted or
unsubst Intosit&fl einBbdimfity QbR Rn@aQYBstitd il S&EHsBruted tertiary
enbodi nents Q represents a substituted or
un&UPE 8t ed secondary anmino group. 20 In certain
enbodi nents the invention contenplates a conpound, or

an isoneric,. -odru taut oneric, pharmaceutically

accept abl’ 1%2‘_& F‘%OQRWB@F Berepeorts wpbgiiied prpsebstisiianh morpholino,

t heibeatinylne@ytigheékys tThd6dtaih BmPddifiMti R} @eplrbsents 41, while in certain
embodiments at least one occurrence of M represents CHa, substituted NR’” or, when

attached to Q, represents CHj, S(O5), C(=S), or C(=0).

10

15 In certain embodiments Q represents a substituted or unsubstituted nitrogen-
containing heteroaryl ring. In certain other embodiments 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.

20 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:
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0, S, or NCN, Wrepresents 0, S, S(02), C(=0, C(=9),
CH2, or NR'; R represents, independently for each
occurrence, H, lower alkyl, or a netal counterion; R’
represents, independentl/y for each occurrence, H or

| ower alkyl; 10 R'' rejpresents H, or optionally
substituted | ower al k%ﬁ.\% represents MJK, R6
represents H OH, orse'M Q™nR7 represents H, hal ogen,
hydr oxyl, |ower alkyl or il koxyk; R8 represents
substituted or unsubsti tu yI , allkenwsl , al kynyl,
al koxy, aryl, 15 heter | 0- aJAkyl ,

het erocycl yl, or am ne; =y 6(=6¢, C(=S), or
S2; K represents OR, R )JSO02R"; M

i ndependent |y for each occurrency—"@presents a
substituted or unsubstituted nmethylene group

(|3‘%Ie¥ndi ng C(=S) and C(=0)), NR', 0, S S(O, or

S(N 5 20 n represents an integer from 1-7 when
ngsﬁten'tsM,B,g;from 0-6 when present in R5 and from

- en present .in R6:.. and Q represents a substituted
oﬁrﬁ?%ﬁﬁgtgf?wgﬁ:heﬂema%élgﬁi cont a!oni ng heteroaryl ring,

V represents O, S, or N-CN;
W represents O, S, S(O2), C(=0), C(=S), CHp, 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 MyJK;

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’(=O), C(=S), or SO»;

K represents OR’, NR”’, or N(R*)SO,R’*;

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(O2);

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

Q represents a substituted or unsubstituted: nitrogen-containing heteroaryl ring,
secondary amino substituent, 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.
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unsubstituted norpholino, piperazinyl, or cycl ohexyl.
In certain enbodi nents R' represents H -5 WO

2004/ 092139 PCT/ US2004/ 010381 In certain enbodi nents,
the occurrence of Mattached to Q represents CH2,

subst i TutatidNRihodBAaRS) theGtcuB)enceof Mattehed torQ capraseritnCH,,

enbodi nent s,, esents,_substituted or unsubstituted
nﬁPﬁ%%HW4hﬁi ﬁ%F%E?%E?%?ﬁéegﬁ‘cyclohexyl. 5 1n certain
enbodi ments R' represents H I n certain enbodi nents
R5 represents M QO Ln,cC [ ' ] .
occurr élﬁ 8%’[1‘& e‘ﬁl{\gfoél?{l eéléﬁ?%sdr %é%&g%rsg%%ﬁggée nt's %{?ﬁte&w Bh,()hno’
Clpifraziof, oScwhexyln certai n enbodi ments the occurrence
of Mattached to Qis C(=0 . 10 In certain enbodi nents
the occurrence of Mattached to Qrepresents CH2. In
cert ai An esrlrodémidisenth’’ ogpeasenteHece of M attached to Q
represents substituted NR'. In certain enbodi nents Q
represents a substituted or unsubstituted tertiary

am no dupertain erebpdimams RyyepissnfiMaQnbodi nents Q
represents a substituted or unsubstituted nitrogen-
containing heterocycle. In certain enbod

I ment s
subst i ti&vFadn sRkqdients tha AeRERRRS MaﬁraaPGJéa&qrepresents CHy,

OCE(H,Y, ER&S; ordt(klp)., oxo, acyl am no, hydroxyl,
cggbgLypgggaI#ongl, ester, amde, NR', hydroxy al kyl,

al koxy al kyl, aryl, heterocyclyl, cycloallcyl, or

ol i go( gh bartenanBidraeity the 3euEendeaif M deheli tFEN £ (+0K| ude
a conmpound, or an isoneric, prodnig, tautomeric,
pharmmaceutically acceptable salt, N oxide, or

st er eoils o¢redin enbatimertdihe eafurretraof Myattachest o (tenresentf CH,.
Formula |I: -6

In certain embodiments the occurrence of M attached to Q represents

substituted NR”’.

In certain embodiments Q represents a substituted or unsubstituted tertiary

amino substituent.

In certain embodiments Q represents a substituted or unsubstituted nitrogen-
containing heterocycle.
In certain embodiments substituents include, independently for each occurrence, alkyl,
0xo, acyl amino, hydroxyl, carbonyl, sulfonyl, ester, amide, NR”’, hydroxy alkyl,
alkoxy alkyl, aryl, heterocyclyl, cycloalkyl, or oligo(ethylene glycol).

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

structure of Formula I:



WD 2004/ 092139 PCT/ US2004/010381 M O M= R3 HN R CAl

NNN RZX X/ \' Y wherein Ar represents an aryl or
whedoaeAsyl ring; Wrepresents 0, or NR'; 5 XpCT/US2004/010381

represents, independently for each occurrence, nethyl

or halogen; Y represents H, X, or a sulfonamde; R

represents, independently for each occurrence, H

| oner al kyl, or a netal counterion; R' represents,

i ndependently for each occurrence, Heqr | ower al kyl ;

10 R1 represents H, P(=O (OR )2, [jor M represents

H OH or MQ wherein one and g onfe of RL and R2

represents H R3 represenfts fiffm 0
on the ring to which it™.g attached, sefected from
hal ogen, |ower al kyl, kgWe K\m droxyl, and

N(R')2i M independently for each occukrenge,
represents a substituted or unsubstit

nmet hyl ene group (including C(=S) and , NR', O,
S, S(O, S(02); n represents an intege: omlto 5
and Q represents a nitrogen-containing heateroaryl

ring, a tertiary am no substituent, or a Ysubstituted
or unsubstituted nitrogen-containing heterocycle. In
cerwiaréin enbodi nents, Q represents a substituted or
unsubstituted nitrogen- 20 containing heteroaryl ring.
In-%@??ﬁ#ﬁ“@ﬁﬁﬁap eeariand R2 are ortho to each

ot h@TreprOen#O, BUlR&F € not ortho to the nethyl ene
substituent attached to the bicyclic core. In certain

> enbb EPFREAR!S indersrdpntlisiantash acvaeateomethy] eribalpgen; 7

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

10 Ry represents H, P(=0)(OR’),, or M,;Q;
R, represents H, OH, or M;;Q, wherein one and only one of R; and R, represents H;
R; represents from 0 to 3 substituents on the ring to which it is attached, selected from
halogen, lower alkyl, lower alkoxy, hydroxyl, and N(R**),;
M, independently for each occurrence, represents a substituted or unsubstituted

15 methylene group (including C(=S) and C(=0)), NR**, O, S, S(O), S(0z);
n represents an integer from 1 to 5; and
Q represents a nitrogen-containing heteroaryl ring, a tertiary amino substituent, or a

substituted or unsubstituted nitrogen-containing heterocycle.

In certain embodiments, Q represents a substituted or unsubstituted nitrogen-
20  containing heteroaryl ring. In certain embodiments R;W and R; are ortho to each other
on Ar but are not ortho to the methylene substituent attached to the bicyclic core. In

certain embodiments Ar represents a heteroaryl ring.
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Y represents S(02)N(R'")2, wherein R' represents,

i ndependently for each occurrence, H, |ower al koxyl,

or lower alkyl while, 1in sone enbodinents, both
occurrences of R'" taken together with N forma 5

subst iln geréadn grbagienss R rerresantp i t3rsggsémwmsmmhermg}o which it is

ha‘%!?a@ﬁe‘a%ﬁcc'eﬁam Qﬁ%&hfént@'@ %‘ré!@rﬁé §(d2ﬁ<?4§ {{P}QHﬂd

I sonmeric, prodrug, tautomeric ceu |caIIy
al@pl@ﬁﬂmbinéewaﬂmﬂy ribltmcldeqcumncs,tlé,rlemrs\di{myl or foeenakyl while,

S e el et G o5 Pl BT i s

r@pgtﬁstemﬁuambsamydd mitogdeaicentaidinglhetetdigsle. V represents
0, S, or NCN, Wrepresents 0, S, S(®), C(=0), S)

CH2, r.e sents dependentl f or each
occur Sfeeﬁ%‘é’ eh’#i"é’rmemsrm@f{ 5'1“"’“‘6’“‘“1&1 Repamerc, B PRRmeRs
rghatresenically aqedspida %f,]NL()KldeQ br @acdisodntid fo@idbaksredtl 12K ing the
"' represents H, or optionally
sﬁcﬁ)‘i'}g?‘fetﬁt]%ﬂmf%ﬁer al kyl; R5 represents H, P(=0) (OR )2,
MIJK, or M 20 R6 represents H OH, or MQ provided

that one and only one gf R5 and R6 represents H 'R7,
i ndependently for eachjjoccurrence, represents H,

hal ogen, hydroxyl, al kyl , Oor
Re
[~
~
\ R7
\N _-NH
wherein
B represents MRs.

Ar represents an aryl or heteroaryl ring;

V represents O, S, or N-CN;

W represents O, S, S(Oy), C(=0), C(=S), CHa, 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 H, P(=0)(OR’),, M,JK, or M;,Q;

R represents H, OH, or M;Q, provided that one and only one of Rs5 and R¢ represents
H;

R;, independently for each occurrence, 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;



| ower al koxyl; R8 represents substituted or
unsubstituted al kyl, al kenyl, al kynyl, al koxy, aryl,

wQ@2ohevasparyl, cyclo-al kyl, heterocyclyl, or BOI/H82004/@10381
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WD 2004/ 092139 PCT/ US2004/ 010381 J represents C(=0,
C(=S), or S2; Krepresents OR, NR', or N(R )SQ2R';
M i ndependently for each occurrence, represents a
substituted or unsubstituted nethylene group
(imcmummngceiﬁo@csm@;spp, NR', 0, S, S(O, S(02), or

.5 N nts ger from 1l-7 when present
icg%é?prfsreggsn @&@ﬁ?‘ in RS and from 1-3 when
preg embpérﬂem foﬂfnldh Qduepnesepiesends subsitutbd bﬁﬂlsﬁlﬁstituted

ccutbhaan S o e ErRIRr Tt T o St or

sufy setpkésuﬁm bn in®geinfrdrh QIERh&GNésBhtTh BYfroRet &HR&Y bRt 131 ®s and
provi ded t hat conpounds having a structure of Fornmul a

|1 Fomrle’ when praeetinRpands N H NH O WRS /NH N wherein
W aidprésents RAGRSRAGTYr |u)ﬁsubrs§ﬂfe@5ﬁ{}5 - c@ﬁtaﬂﬁ'g;hegeg’oaﬁd ring,
represents, independently for eac% occurrence

| ofRspndaryamino sbsktugelt tertial: apine SRisEmentror nitqgen-sepipising

I ngaps ?éwtly for each occurrence, H or |ower alkyl;

RS represénts H P(=O(OR )2, or MQ R6 represents H,
OHprogided/ ey cqnmun@édvmg atstrogiere af Borowlallaogre exfludig: and
R6 represents 20 H, R7, independently for each
occurrence, represents hydrogen, hal ogen, |ower alkyl,
or

wherein

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

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

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

Rs represents H, P(=0)(OR’), or M;Q;

Rg represents H, OH, or M,,Q, provided that one and only one of R5 and R¢ represents
H;

R7, independently for each occurrence, represents hydrogen, halogen, lower alkyl, or
lower alkoxyl;

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

n represents an integer from 1-5; and



| oner al koxyl; M independently for each occurrence,
represents a substituted or unsubstituted nethylene

w@e@ypoAidncl uding C(=S) and C(=0)), NR', 0, S, P&/ 052004/010381

10

15

20

25

30

S(2); 25 n represents an integer from1-5; and -9 WO
2004/ 092139 PCT/ US2004/ 010381 Q represents a

ni trogen-containing heteroaryl ring, a tertiary am no
substituent, or a substituted or unsubstituted

ni Qr@@e@n&anﬁmgahmgnthmt@mtemm ring,ra tewtintyadntino substituent, or a

enbqdi. ment in Formula |la represents a tertiary
an? énmgeaﬁgi“i‘sl‘ B%ﬁ‘fteg’éltrﬁgen" rﬂé)ﬂ %ﬁ?%@ﬁ In certain
enbodi R Bérifdhbbdraé) Bin |P10ﬁmﬂ€ P& eSeRbis a terﬁary amino
substituted or unsubstjtuted nltrg%en co

h eqﬂlbirt@%f‘y’éleé Shiadly] ggunep g Rip Gabodimants lep rrnu 2 18 represents a

Pi PABERELMEr urRhhsRMddHiksUeR SonthiBing %Et%ﬁ)bffbl@ méﬁ qb ﬂ?@ﬂihﬁhneQ
repr esents a ni trogen- cont al ni ng et er oar

rin
t mipqraim}e, pintIAEng YbBYralidénst In certaig e@b%@ﬁ’f‘tﬁ»té EEPES %S a nitrogen-
k{gﬁﬁﬁ%ﬂ}% r?frlgjir{gr Q%%r%%ﬁ%‘s%sﬁgleﬂte L&l Ql%¥t§tht%d of thsubstituted
c ertain 5

ormula 1f, B represents
Mrﬁsogemconbpn@@tﬂr@yah aryl or heteroaryl ring; V
represents 0, S, or NCN, Wrepresents C(=0, C(=S),

S%celqging};}gédﬁe tg,qugxgﬁﬁ%/}q; i ndependently for each

occurrence, H, Iower a nmetal counterion, 15 or
al kal i r%reemswhsMeRal counterion; R' represents,

[ ndepenj&irre iR enfs%% g&gphﬁ&gﬁ{%@c H or |ower alkyl;

R'' repres substituted | ower
al k@/ﬂepreRﬁtsr@rﬂresﬁrﬁl‘é, H P(=Q(OR)2, MK, or M,Q R6

re esent rovided that only one of
ﬁe@reﬁ%“?gbrog_éhgi’ %2’ gz%ﬁ R7 represents H, hal ogen,
hy ar @dpydsenth, @M&perﬁ]lektw fobeach ovaireatek Hxpiver Byl £ prebent®rion,

subst tuted or substltuted al kyl, al kenyl, al kynyl,
al Rbilg?a mﬁre@‘ithme %%‘P@&P%n cycl o-al kyl, heterocyclyl .

Or RAMePRsents, fnﬁé}feﬁ&&ﬂ&%&é&l@oauﬂm&)}l oﬂbw&@ky%

eRLE ?e%gésgntg}ql' or oNpEL)nalgIrsub (ﬁtuted 1ow§ alkyl;
R; represents H, P(=0)(OR’),, MnJK, or M,,Q;
R¢ represents H, OH, or M,Q, provided that only one of Rs and R represents H;
R, represents H, halogen, hydroxyl, lower alky! or lower alkoxyl;
Rg represents substituted or unsubstituted alkyl, alkenyl, alkynyl, alkoxy, aryl,
heteroaryl, cyclo-alkyl, heterocyclyl, or amine;
T represents C(=0), C(=S), or SO;
K represents OR’, NR”’, 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(O2);
n represents an integer from 1-4 when present in B, from 0-6 when present in Rs and
from 1-3 when present in R¢; and
Q represents a substituted or unsubstituted: nitrogen-containing heteroaryl ring,

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

heterocycle.

-10 -



25 M independently for each occurrence, represents a
substituted or unsubstituted nethylene group

w@ ewaloeddng C(=S) and C(=0)), NR', O S, S(O,POI/US2004/010381

10

15

20

25

30

S(02); n represents an integer from 1-4 when present

in B, fromO0-6 when present in R5 and from 1-3 when
present in R6; and Q represents a substituted or
unsubstituted: nitrogen-containing heteroaryl ring,

30 secdnckarin aniodonaidfs rdpragems 2 terteary aming sabstitvent, e.g., dialkyl

substituent. .. ' = | ning . het cycle. .-10
bt} Ea et BRI e Dy ELRRYE St

e mbaphdhaat Spdddireppipaerites oapytralitinar y am no substi tuent,
e.g., dialkyl amne, or a substituted or unsubstituted

nighronen. contalnl nophetprpcycl e such as  mor phol i ne,
pirpeéridi he, piperazine, or pyrrolidine. In certain
enbodi ments, in Formula Il, 5 B represents MR8; AT

r eBresesatits VaRg;aryl or heteroaryl ring; V represents
0. » Srepliclt QW pspresents 0. S S(02), (=9, =9,

repres s% i ndependently for each
ocYugpresents O, 9, od @, al kyl, a nmetal counterion, 10 or

Ry S e e o FERE N or | ower Bl ky! ;

R'R’ fepiRbd®e Ridspdnderly fodatios@biryncs, M Sbivé s, d @¥ircounterion,
al kyl ; RS represents H_P(=0 (OR )2, MJK or M) R6
r ePfralielipg earh metp) cogpteign ' provi ded that only one of

RSR 8 Rghréentk GRIPERIhEY Fr eachRcBifrene eS80 & altky1;hal ogen,
hydr oxyl , | ower alky¥ or | ower al koxyl; R8 represents

y . .
suBst iebigecads Brorentdensdly substiaieddeowssialkyhl kenyl , al kynyl ,
al KOphresch, P=ORORE PAYK, o Mg%?-_al kyl, heterocyclyl,

or amne; J represents O, S), or S2; K
r B¢ wpisprngs RO, v, Q, proviekthagoRone ofRsind Re represents H;

LB P PR holoRln ERRBATEHEY #RAS: LRPLRSSE ° @

(1 Retepatbantp sGbstiB)tedomdin@fbstlpjed aNiRt, alkonylSik@iDplkony, aryl,

S( I%%gré)aryl, cyclo-alkyl, heterocyclyl, or amine;
T repfesents C(=0), C(=S), or SO3;
K represents OR’, NR*’, or N(R")SO,R”’’;
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(0O,);
n represents an integer from 1-4 when present in B, from 0-6 when present in R5 and
from 1-3 when present in Rg; and

Q represents a substituted or unsubstituted secondary amino substituent.

In other embodiments, in Formula II,

B represents M;Rg;

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”’;

~-11-



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

WO p00RB921aNd Q represents a substituted or unsubPSTL/US20040010381

10

15

20

25

secondary am no substituent. 25 In other enbodinents,
in Formula I'l, B represents MR8; Ar represents an

aryl or heteroaryl ring; V represents 0, S, or NCN;
30 Wrepresents 0, S, S(02), C(=0, C=S), CH2, or

NRR repreddnts\DI20d4¢108 X033 ciPETUISRO 0E/ 104638My], Rnetal counterion,
represents, .i ndepe ently for each occurrence, H,
o%eaﬁ(ai’f‘?(%rfhlﬁgﬁ@f) “®Benterion, or alkaline earth

MeR Alrepiodents Shipendently foe Bﬁc&ﬁﬁﬂﬁrﬁancé mﬂapem&mt;h;y for

each, occurrence, H or represents H,
or Roptepesagty i %rl?BE?ri'atuﬁf‘gﬁ ‘X%TIWE 5 R5 represents

M, rere@éﬂtéjﬁdJKI ﬁiwd%é tha$ RORnoFERICHDE; RE represents
H OCH or ng resent s H, hal ogen, hydroxyl,
| @

Ioﬁeﬁpﬁﬁﬁl}q}l aI koxyl; R8 represents
v %te fe gc%x%lo% ?afomum@r Ak 10“%& kR, al kynyl,
t/) ar et’e

oar yi I'o- al kyl, heterocyclyl,

or Rarﬁpm@entﬂ@lbstlmfe@p@séwhsgw 1, a@(eﬂﬂ) alkypyl, atiwxy feryl,

re ; M independently
?étgrgsrﬂf §}écﬁalk¥f#§étemg§ L?Nesent s’a subst ituted or

unStdpsasemu@e@),(ﬁ(eﬁh}drS@g group (including C(=S) and
,,S(OZ) n represents an

i nFe%;%‘?sef'}gorﬁ ONE v\%’%ﬁ §ent in B, fromO0-6 when

pr ®E effepdndeiy fanehch m&uﬁemms; fbpﬁsmﬂmeansubst'mstem or unuliRGutednd

 Peg R Bk Araisine et eros I O SebEan SOk no

SUR$dprdsen@fin inte@bd fréth Y-4anhon@reseiish Bl 16106 When present in Rs and
nit roglen cont ai ni n%mhet erocycle. In certain
eno Ivb hen Peisniy nd 11, Qis a substituted or

ungubsitichidta@dbstituted or unsubstituted: nitrogen-containing heteroaryl ring,
secondary amino substituent, tertiary amino substituent, or nitrogen-containing

heterocycle.

In certain embodiments, in Formula II, Q is a substituted or unsubstituted

nitrogen-containing heteroaryl ring, while Rg may represent substituted or unsubstituted

morpholino, piperazinyl, or cyclohexyl. In Formula II, R** may represent H.

M may also represent CHy. In certain embodiments, in Formula II, W represents

CH; and at least one occurrence of M represents substituted NR”’.

In certain embodiments, in Formula II, Q represents a substituted or
unsubstituted secondary amino group. In certain embodiments, in Formula II, Q
represents a substituted or unsubstituted tertiary amino group.In certain embodiments,
in Formula II, Q represents a substituted or unsubstituted nitrogen-containing

heterocycle.

-12-



20 nitrogen-contai ning heteroaryl ring, while R8 may
represent substituted or unsubstituted norpholino,

wp@er@engasnyl , or cyclohexyl. In Fornula Il, R'PEEYS2004/010381

10

15

20

represent H M nmay al so represent CH2. In certain
enbodi nents, in Formula I, Wrepresents CH2 and at

| east one occurrence of Mrepresents substituted NR'.
In certain enbodinents, in Fornmula Il, Qrepresents a
subst i tintethinem@Rimesy) bskortrutadi Gepencayr ysubstitnted gr oup.

In cert.ain enbodinents, jn Formula Il . represents a
S GBSO T peHOTaCae watr T g SERETERS i
Cefitreden-cofangigRRiseyclel N Formula 11, Q represents a
substituted or unsupstituted nitrogen-containing

het erocycle. -12 WD 2004/ 092139 PCT/ US2004/ 010381 In
certain enbodinents, in Formula I, Q represents a

substituted.or unsubstituted. nitrogen-c ai njn

ot or od RS HEPORERE AP o RS (REEL Eie Shd R presents
Ni dubQiBeBd 6OWsabsttuRg: higtogdoemeling Metdrbar¢Bfitgaicftiary amino
enbodi nents jn Fornmula |], R5 represents MiQ and Q

r ePPEERGHEOT PLrogeiheqniARipg BCHOCYfis ubst i t ut ed:
nitrogen-containing heteroaryl ring, tertiary amno

cort ai dhermREREL PRl & B et e o "
s ulastibstivtete@iary afifsipotp.t ut ed tertiary ami no group. 10
In certain enbodinments in Formula Il, Qrepresents a

substituted or unsubstituted nitrogen-containing
het er odycémain ¢émbakméms in Fombold lh@nesresentsRonbaiteed ¢r, R5

repr ts and represents a substituted or
un@ﬁﬁéﬁ%ﬁt‘fﬂ%%%8@81&%3%%5%%301& oup. In certain

enbodi nents in Fornmula I, R5 represents MiQ and Qis

a substy] . ' e ' - I Nl

net or odr yHf enbo BEnd Rk SR R0 AP U POl o
R8substjinted entrsulsstibsdd secrindekyaminmgotyst i t ut ed

nmor phol i no, piperazinyl, or cyclohexyl. In certain

enbodi nents in Fornula Il, R' represents H In )
cer t ai Nineprivon prveortimenthinformule 3L Rs reprseipMeQand 8 igppubstituted

AR R O Oy g ok M2 T, Mvhen

In certain embodiments in Formula II, Rg represents substituted or unsubstituted

morpholino, piperazinyl, or cyclohexyl.

In certain embodiments in Formula II, R’ represents H.

In certain embodiments in Formula II, W represents CH,.

In certain embodiments in Formula I, M when attached to Q is CH,, S(O,),
C(=S), or C(=0).

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

13-



C(=S), or C(=0O). In certain enbodinents in Forrmula II,
M when attached to Qis CH2. -13 WD 2004/092139

wWEFODDANRAD4/ 010381 I n certai n enbodi nents, i NnPEDUROVH010381

10

Il, the occurrence of Mattached to Qis CH2, S(02),
C(=S), or C(=0O. In certain enbodinents, in Fornmula
I, Vis 0, Mrepresents NH, and R8 has the

structure: z -"~) N 5 where Z represents 0 or NR In
c el gitainentbodinentst ig Fopmulp Epthe 9esmrrsnee g ajdched todd sr{dH:,

7 nt Hfor all occurrences. Certain
en%@j(}?r(r’g&)gg ude a conpound, or a prodrug,
i Shiertain errtbadlmmntsamFonnuldﬂ phaonscepisonts| N1, aad ®Re hhsthe e
salt, N-oxide, or stereoisoneric formthereof, having
a SBEMCture of Fornula V: -14 WD 2004/ 092139
PCT/ 04/010381 OO Q RB O HNHOWMH 5 wherein
R8Zrepresents a substituted or unsubstituted

heterocycle; Qrepresents a substituted or
unSubstitmt ed: secondary am no substituent, tertiary
amn bs\ue or substituted or unsubst ituted

nl\gvhag%r}e gg&l@d}b{mnheterocycl e. 10 As noted above,

8 may represent a morpholino or piperazinyl ring in
c eIrt &itain embodiments, AR represents a phenyl ring and R and R, 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:

-14 -



enbodi nents. In certain enbodi nents, as noted above, Q
may represent piperazine, norpholine, piperidine,

w@oosa9ngy pyrrol e, oxazole, isoxazole, im dazed¢EUSIN4/010381

10

15

20

pyrazole. Certain enbodi nents include conmpounds
selected fromthe group of A34, A36, 1 15 A37, A44,
Ad6, and A76 to A82, or prodrugs, isoners, tautoners,
pharmaceutically acceptable salts, N oxides, or
stereoi soneric forns thereof. Certain enbQdi ments

i ncl ude conpounds sl ected fromthe group f Qf? A49,
A51 and A82, @, progdrugs, isoners, tag

phar maceut i cal | y>pCcepgabl salt

OXIdeS or
b ai n enbodlnents

i ncl ude a conpound ) pr odr ug,
tautoneric, pharnag ceptable salt,

N- oxi de, or stereoi SQne orns thereof, having a
structure of Formula I - IS /V%12004/092139

PCT/ US2004/ 010381 Me o Me M3 HNR W | | | N r RZ N
N X XY wadewilm Ar represents an aryl or heteroaryl

ring; Wreppes ésgntg a sxﬁbﬁ%@ed p&ns@)stmgéd‘ @teroéﬂcle » or

NR': 5 X rep? ents, ependently for each
occurrence, Q‘ueplhwntsar subgiitwerbor; unsopstidpadespepndgrsHmixg substituent,

a sulf (%?{glmry%%hnci subst%ﬁ)enl?%? P\fb%tltujteﬁ%? Hx?@lﬁﬁﬁ&tlecy nlftrgée c%ﬁa\mmg

occurre
heterocycle.

As noted above, Rg may represent 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 err%bodiments include compounds selected from the group of A34, A36,
A37, Add, A46, and A76 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.

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

structure of Formula I:

-15-



counterion; R' represents, independently for each
occurrence, Hor lower alkyl; 10 R represents H,

WEeeDNIIR ) 2, or MnQ R2 represents H, OH, or ROIYUS2004/010381

10

15

wherein one and only one of R and R2 represents H, R3
represents fromO to 3 substituents on the ring to
which it is attached, selected from hal ogen, |ower

al kyl, I ower al koxy, hydroxyl, and N(R')2; M
|ndependently for each occurrence, represents a
substituted or unsubstltuted 15 nethy ¥ group
(including C(=S) and =0), NR S(O, S(02); n
represents an integer froﬁal Hy 5; Q represents a
substituted or unsubstWWu I ed: eco Nami no
substituent, tertiary gam ' or

ni trogen-cont ai ni ng heterocycle provi ded ghat
conmpounds havi ng the structure of
excluded: -16 WD 2004/092139 PCT/ US2 910381 Me o
M RWHN RZ\ NNX XS\ Y where represents
0 or NR'; X represents, independently foK each
occurrence, a halogen; 5 Y represents Hwr X, R
represents, independently for each occurrence, H

| ower alydkin Or a netal counterion; R' represents,
|nd%§§ndently for each occurrence, H or |ower alkyl;

MIBRIEEaEg 2yl opelpargingy  or MV
W represents O, S(O,), C(=0), C(=S), S, CHy, or NR”’;

X represents, independently for each occurrence, methyl or halogen;

Y represents H, X, or a sulfonamide;

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, P(=0)(OR’),, or M,Q;

R; represents H, OH, or M,,Q, wherein one and only one of R; and R, represents H;
Rj represents from 0 to 3 substituents on the ring to which it is attached, selected from
halogen, lower alkyl, lower alkoxy, hydroxyl, and NR)z;

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

n represents an integer from 1 to 5; and

Q represents a substituted or unsubstituted: secondary amino substituent, tertiary
amino substituent, or nitrogen-containing heterocycle;

provided that compounds having the structure of Formula Ia are excluded:

-16 -



10 R2 represents H, OH, or M) provided that one and
only one of R and R2 represents H M independently

WO 2004090189 occurrence, represents a substitut edP@F/US2004/010381

10

15

20

25

unsubstituted nmethylene group (including C(=S) and
C(=0), NR', 0, S, S(O, or S(02); n represents an
integer froml to 5; and 15 Qrepresents a tertiary
am no substituent. In certain enbodinents, Qin
Formula la represents a tertiary amnd‘e ubstltuent
e.g., dialkyl amne. In certain efrbodi Y Qin

Formul a | a represemiws unsubsti t ut ed
ni trogen containing hefero \yor phol i ne,

pi peri di ne, 20 pi peraz|ne, [ )ﬁ In certain
enbodi nents, Q repreg; W4T Ogeti- cont ai ni ng
heteroaryl ring, a tertlary am no substi\tuept, or a
substituted or unsubstituted nitrogen- £ ai ni ng

heterocycle. In certain enbodi nents,

Ar represents an aryl or heteroaryl ring 17 WO

2004/ 092139 PCT/ US2004/ 010381 Wrepresents 0, S(02),

(=0, C(=8), CH2, S, or NR'; X represents,)

i ndependently for each occurrence, nethyl or hal ogen;

Y wegemsents H X, or a sulfonam de; R represents,

i ndependently for each occurrence, H, |ower alkyl, or
Y&%ﬁﬂmwm§<anNRer|on R' represents, independently

f ok r@}ﬁ’@ﬁnﬁcﬁ&{%@ o'fle&rh dcOWRInc@lalMlogen; R represents
H, , Q R2 représents H, OH, or MQ

mh¥ﬁ@ﬁﬁwéﬁélﬁﬁﬁ onIy one of R and R2 represents H, R3

PR, LA B SRBULMEDLR B0 /A0
alkmmwnbmmer al koxy, hydroxyl, and N(R')2; M
Sﬂg F%gqr}gst%ﬂtg'Mdefpgﬁde%@;?f&%&c%%r Eﬁ{la%?%q er%@é’r%ﬂé, a

tut e ene

( i Rcfepfblsﬂms K PSP ) @R CrdR;, NR', 0 S, S( O, S(02); n
R R A AL B B, S R B
SUH$t ituent, or nitr ogen-

M, independently for each occurrence, represents a substituted or unsubstituted

methylene group (including C(=S) and C(=0)), NR”’, O, S, S(O), or S(O»);

n represents an integer from 1 to 5; and

Q represents a tertiary amino substituent.

In certain embodiments, Q in Formula Ia represents a tertiary amino substituent, e.g.,
dialkyl amine. In certain embodiments Q in Formula Ia 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 I,

Ar represents an aryl or heteroaryl ring;

-17-



15 contai ning heteroaryl ring. In certain enbodi nents,
in Formula |, Ar represents an aryl or heteroaryl

WO 2009/09289 epr esents S(02), C(=0), C(=S), or CHXCT/BS20¥4/010381

10

15

20

25

30

represents, independently for each occurrence, nethyl
or halogen; Y represents H, X, or a sulfonamde; R
represents, independently for each occurrence, H

| oner al kyl, or a netal counterion; R' represents,

| ndeRpeRear ©ySO) C&-&])hC@tS((),L@HﬁSp@,N]H’;or | ower al kyl ;
25 Rl represents H P(=0(0OR )2, or R2

r e EREeRS, depepgontly f%/weegh %‘g%eé]lcﬁ Hbﬁjilg'll 8%?1%‘?}13/ one of
Rl vabedRRisTE X, 882 RlIfonk#idB3 represents fromO to 3
substituents on the ring to which jt is attached,

seRetepegents: Fiderandestyder carly orsirignaeyyL, loparadiylaarrgnsfal
hydlQi¥ion: @nd N(R')2; M independently for each
occurrence, represents a substituted or unsubstituted
30RHeeiTydcetssindgnengently fisleaadi asgurcesyH eiHeve o)) . NR',

0, S — N represents an integer from1l

t oRS?epi}%e?'s- He' (\/@%%)17 895885 ° BT/ Us2004/ 010381 Q

r eRs epantss H, QHbstNiQtrédredr ongreaid loglyiongpER: and R, represents H;

ni Lr ogen- copt aini het er.oar yl. ri ot ]
cuBsEPran Tof Qb AR R the P pplsfi it Biakned Hhdiea srom
ni halegmntosenilkylniongr dikdxgt beyedyd.and N(REht ai n

N I L
W hsthGldRe gloip Gacih@hg Cem)and ae+0)s, NR, G0, 810)aS(0,);RI W

and R2 are ortho to eacg_ other on Ar but are not
or BEPTESENIE ARIHRSPRYIRAL 318t i t uent attached to the

bi eMEhreseni @bstiRedinditsti@ kO SRty SamihSsubetitRtt 2or hitrogen-
Ar represents a_heteroaryl ring. 10 In certain
enpodiinpaheteroaryl Fa¢ nul a 1, R3 represents 1-3
substituents on the ring to which it is attached. In
certain enbodinments, in Formula I, Y has the form

S( bRgenaR entogdimepiseindiopmulR]," represents, independently

F O\ 685 0e RS GHES EAGEterddryl ipger al koxyl, or [ower alkyl,
W represents S(O,), C(=0), C(=S), or CHy;
X represents, independently for each occurrence, methyl or halogen;
Y represents H, X, or a sulfonamide;
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, P(=0)(OR’),, or M Q;
R, represents H, OH, or M,,Q, wherein one and only one of Ry and R, represents H;
R3 represents from 0 to 3 substituents on the ring to which it is attached, selected from
halogen, lower alkyl, lower alkoxy, hydroxyl, and N(R’*),;
M, independently for each occurrence, represents a substituted or unsubstituted
methylene group (including C(=S) and C(=0)), NR’*, O, S, S(O), or S(Oz);

n represents an integer from 1 to 5; and
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while in certain of such enbodi nents, both occurrences
of R'" taken together with N 15 forma substituted or

W@ e®wostidd ut ed nitrogen-contai ni ng het er ocycl ePCHES2004/010381

10

15

20

25

noted previously, in certain enbodinents Q represents

a substituted or unsubstituted: nitrogen-containing
heteroaryl ring, tertiary am no substituent, or

ni trogen-contai ning heterocycle. 20 In certain
enfaeiiresents s, sulsstiiutedydransbignied:amegsnreaytaining hgtpeoaryl ring, tertiary
i ndepen I ¢ I

3 n;iuﬂtgl ﬁlg;ﬁ%ue}ft e%g%dgr %‘Il}]lill glﬁ)%tllﬁ? ohc)%mt%eéé%{ “contd %381 éx@t%%’ocycle
NR', hydroxy al kyl, alkoxy aIkyI aryl , heterocyclyl

oo S o BN 815 AL ik Py A

substi tuent, SU|tabIe 25 substituents |nclude aIkyI
alkoxyalkyl hydr oxyl akly nd_hydr oxyal koxyal kyl .
ThBseTtaigiepbpdigients. Wﬁ?“%H? 1 CHaadi 1y recogni ze that
the list of enunerated substituents i.s not

exhaustr ¥Y&taipésbodaRdhts i irmeMiT} RIW end RP&E ofthe it acin®ier on Ar
be used. -19 WD 2004/092139 PCT/ U2 O4/in38l Certain
erfybeemeherthora theimriens sprbirESaehedde tediRgeRs $Fons
conprising a pharmaceutically acceptable excipient and
a conpound of any of the type disclosed herein, while
cert ai fn esriaprdémisrdigerits) i Eamula Iyt fepabsofts 4 hetabarplging.
hyperproliferative disorder, conprising admnistering
to an animal a conpound of any of the type 5 disclosed

herein <EBP §; R{ RBreSHPRY Bl Rtituents on the ri
dISC|O§%g gfé@%MQQQH% app %edR errethods o# ets o e Hng
|ﬁhmﬂmﬂmhgaﬁm¢bdferat|on of a ceII conpri si ng

contacting the cell with a conpound of the type

di scl osede gl @rhl'jhdlrﬁént§ 8 RhLIAdSY Ohs {ha ?&Hn! ﬂ@;ﬁl(ﬁ”"%‘ wherein

i nfection as I n ction caused
i R mj:eefsemls emdﬁpendenﬂlosfot piickyoycurcoeep Hi kavwg almxyl Or lower alkyl,

ad ile 1§tc | r{] & Sg.lai ts %otﬁ% ngs%ff Rt ’h’etalge\ﬁg&%eﬂler with N

di $C ose ferein enbo I'ments conte
mefolro d subistitddhe unmmmm tntm gelmoa\‘a&mng ba’lerocﬁycw opeci a
i nduced by chenDtherapy or radiation therapy,

(e ey Pth Eurbaacit B Rt AT e BHE B ror o

¢ hergabirita Qltkdges-cofining HbtalohGNrihd) @dréifry amldvesubaiat) oels
di scl osed her.ei naéfggso be used for the 15
maAlCAE ¢AntayRe beterg ment .

A

In certain embodiments, suitable substituents may include, independently for each
occurrence, alkyl, 0xo, acyl amino, hydroxyl, carbonyl, sulfonyl, ester, amide, NR”’,
hydroxy alkyl, alkoxy alkyl, aryl, heterocyclyl, cycloalkyl, or oligo(ethylene glycol).
In certain embodiments, where Q represents a secondary amino substituent, suitable
substituents include alkyl, alkoxyalkyl, hydroxylakly, 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.

-19 -



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

w@b@noexeuti cal ly acceptable carrier and a PCT/US2004/010381
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therapeutically effective anobunt of a conpound of
formula (1), (Il), or (IIl), or any other conmpound 20
di scl osed herein, or an isoneric, prodrug, tautoneric,
pharmaceutically acceptable salt, N-oxide or

S L ereo i@ﬁﬁﬁrehiboﬂiﬂ{e!ﬁtsﬁﬂf@ﬁﬁﬂl_ﬁdg ﬂhm@aiﬂalelrcoﬁtpbgicdibﬂﬁl?ﬁﬁlprising a
t resent_1nvention provides a nov net noa or ..

{ FRA G Bl iR BREG BRCR PR e ol e disclosed
di 1eAS Qhile RBIRih SthBEhiAGHT: RcHtes dtholl Of Reatil® 3 thyhdiproBREhtive
of such treatnment a therapeutically effective anount

of disprdesAoBwHenS pdmpmistesing {n #p qujyal acoppounsof@py pf the fpe
anyssbehersinmround di scl osed herein, or an isoneric,
prod?ug, taut omeric, pharmaceutically acceptable salt,
N- oxi de or stereoisonmeric form thereof. In another

enbodi TR Bdriaid $8LIARSRI) thel OMPHEHS QisPODAI R RafIBYHIplied to
met hod of treatlggkcancer, or other proliferative or

ot ethodsiof Edudnecspisierasipm of et FAmaRTisgsgntaging thexpllpgya

' rbo?rﬁ,%gn@(tft ii58848 BB kin2ortH %{eﬁib%b‘Bft?é%thih%a Of16GE406R (such
amount of . (aJ a conpound of -20 WO 2004/092139
PCGE/ifsxdo 40t BBa humen mepodefjciency virus GHV) ¢amyprisig any

ot - i sgl i . f i .
o RSB Mot A3l Sl o B SOEE, O,
N-oxtiodenants @hempbisoatbodsdor e treatinbmgroe pfeyerdivd of bppeia induced

I ... .-
PSRRI SO ESL S LA SO0E s A9,

and antt -
t heynipotmdaiftthe igpodistlbies heminenhjotrtly arith anapatiose dibmotherapeutics

i nhi bi.ting the el | -cycl e.machjner.y and, consequently
wotta i st TR Cm R e Lo iy 815 B 357 dodhe
Whinslufavaie of 4tdicaieaky control cell growth and
differentiation. Such conpounds woul d be useful for

treating subjects having disorders associated wth
excessive cell proliferation, such as cancer,

pPSor i agh Sertaliddhsuaiaets @le pldsetrishentonl ol idyad Mivelgpharmaceutical

unwant ed | eukocyte proliferation, in the treatnent of
r e%ﬁ&?%cwsﬁjﬂﬁé%%m?ﬁﬂ&?;ﬁ}hac?%lﬁlt@l‘t%ﬁ“i‘erﬁ‘ B thggapgutically
angttdehies dnhdeBt ofSUehpeRIFUsEfI NG (18, 8t @), BEariShdd borhpound

the _inhibition of human i nmunodefi|ciency virus type |
( Hiiselospd heraiRstiap promsHC (veiBe: érutegperic, phprmagepiifaly geceptable salt,
7S 4AR8 of &R0tk foriRRoflescri bed herein, the

conpounds of this invention may be used in the
In another embodiment, the present invention provides a novel method of
treating cancer, or other proliferative or other diseases comprising administering to a
host in need of such treatment a therapeutically effective amount of a compound of
formula (), (I1), or (III), 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

host in need of such treatment a therapeutically effective amount of: (a) a compound of
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15 manuf acture of a nedi canent, which can be used to
treat di seases such as those discussed herein. [|V.
WGBRIERIDESCRI PTI ON OF THE DRAW NGS Fi gure 1 shp@iEUS2004/010381

ef fects of exposure of conpound A37 on: (a) cell-cycle
anal ysis of HCT-116 cells by PI FACS analysis; (b)

i nduction of PARP cleavage. 20 Figure 2 illustrates

the irreversible effect of compound A37 on cl ongeneic

S Uosthuia(T), QfT), I, b6 atipiotbeér colpbind dislosephesia irad idnefia)

dose, response; and (b) .time- course. Figure 3 depicts

t HEOFTR-SRAEPRGTISH %haém&@%?c SessHBBls Al @EB%B%OW@?@W form
S Uh¥bdahnd (8f athalt chb@oinpdmid s@l@&t&@ﬁoﬁ%nﬁ-%@ﬁc%ﬁ%@h@ And¥nti-

ti me-course. 25 Figure 4 shows reduced viability of

arirelsfe@tive agents- (HCT-1 16) cells exposed to conpound
A37 conpared to arrested normal (I MRO0O) cells exposed

5 10t he ASaRRibe@RRGHNe ihdkoOf 2RO ERRE IR capable of inhibiting the
PCT/ US2004/ 010381 Figure 5 presents results obtained

f rastheyie machioery el searesiyentbt W euldrpt usgbH dymegulaing seil-eypde

C . . »
Doy Thich R YR Dol Gl o M T IR SLP
c cnvpwavinls ARPLd beapsefakion treating yulfjects having-disotdessesexfciatadrvpith

Si ; O : i
55 YOLAOER03 5 00 R BeRE e

10 obtailviegludwaonadtikoPd8 prodifiogioa in thatmtmers sfsestandsts and other
SR BRI o, S SPGB B e
mehliibitien bf mdnimnassdsficiehtyguitd typed{HWS-I} thdserpsivh (Wang et al.,

0 ined fromt 7 xenograft tunor assay with 10
cgln‘glgﬁﬁéy%igg&fﬁgpgi@ﬁged by (a) time-course of tunor

size at various doses; and (b) table of salient

met ri c Alfa deseribeé hasmathe chinpaumds 8f thiz dvenideh Ay EaePinthe

th | t bt ai ned. f t he, bi nqi f. CDK2/cyclinE
15§ OSBRI SATRE Br s MOy RIS ot RS e S e
f raspuisb@b&eilat a amounts to 8,0 +/- 2,8 nM 15

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.

20 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-

course.

Figure 3 depicts the irreversible effect of compound B16 on clongeneic survival

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

25 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.
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V. DETAI LED DESCRI PTI ON OF EXEMPLARY EMBCDI MENTS The
i nvention pertains to novel cyclin dependent Kkinase

WO pdvidlop216y s (cdks) and 20 specifically, but nBCT/US2004/010381

10
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25

30

excl usively, as inhibitors of cdk/cyclin conplexes. As
described herein, the inhibitors of this invention
are capable of inhibiting the cell-cycle machinery

and consequently may be useful in nodul ating

cel | - cyghie PHRERSHHAN obldlnkd Fathy HCTONbKeAdgrdToeR} Assay
growh and differentiation. Such conpounds would be

uswityyarfogs conppasnds Qféhesli}bej“@@@ s havi ng di sorders
associ ated with excessive cell proliferation, such as

25 the HigRab IRWs tAf 1cGARGBaincA FRE B 13780 my%m Q@ absay with
di sorders involving unwanted | eukocyte proliferation,

| reoRTReRt 43T, RSP PL@) SHESPUSAALIBONERS & Ees dewscind (0
Q£&goﬁ%ﬁ&&%%ﬁksﬁwmﬂkn§m§|ke as discussed in greater

c
detail below. 1n one enbodinent, the present invention
prOV|des conmpounds, includin i soneric, prodr

t aut omatiguge 7 Msﬁh%@ﬁﬁliséhtaﬂg‘?g Howethe BEp scnograft mlngro%@ﬁ%mth

or I
cole PRSP ISRSAM G S Dar s BiSe mal N TS e R

Metalgle NEsaliRE nMifiRdrgopathe BaRZ \ ~~\\N X X Y wherein Ar
represents an aryl or heteroaryl ring, such as a

phe nyl %@sf ewsqhé 1eBidlis ob%éﬁfe@ BloRSBEO 1S 78D xenbSRa tunfdr A6y with
C(=S S, NR'; 5 X represents, independently

f cqon@a@mﬂ Bl mnr@mted bynéed hgﬂle-cwrsqnaﬂ tegensizest whrious dpses;aind (b)
u ?legfsa!lle tHh, LSRR e Gheny Y TeEpresents H X or a

onam represent i ndependently for each
occurrence, H, |ower aIkyI or a netal counterion,

such adigwe AFhesias ep cxnidd th sosali etiininash fat the bindingrof on;
CDK2/cyclinE tothe 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
isomeric, prodrug, tautomeric, pharmaceutically acceptable salt, N-oxide, or

stereoisomeric forms thereof, having a structure of Formula I:
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10 R" represents, independently for each occurrence, H
or lower alkyl, preferably Me; R represents H,

WEReeDNIR )2, or M Q R2 represents H OH, orP®Qs2004/010381

10

15

20

25

preferably provided that one and only one of R and R2
represents H, R3 represents fromO to 3 substituents
on the ring to which it is attached, preferably 15
sel ected from hal ogen, |ower al kyl, | ower al koxy,
hydroxyl, and N(R')2i M independentky for each
occurrence, represents a substitgted substituted
nmet hyl ene group (e.g., substitutied w th | ower al kyl,
oxo, hydroxyl, etc.), NR's 0,
preferably CH2, or, M@&Md
S(02), ¢(=S), or C(=Q " e
froml to 5 preferably from2 to 4 en pf‘esent in R
and from 1-3 when present in R2; and/Qtepresents a

ni trogen-contai ni ng heteroaryl ring, pyrrol e,
oxazol e, isoxazole, imdazole, or p e, a
secondary am no substituent, a tertiary \am no

substituent, e.g., a dialkylanmne, or avsubstituted

or unsubstituted nitrogen-containing heterocycle 25
SuGhe@s, norpholine, piperidine, piperazine, or
pyrrolidine. -23 WO 2004/092139 PCT/ US2004/ 010381 In

c e At spresenth ardlirberthstera@ryl sipg.evenass henyl or pyrrole ring;

ni - t &N [ | ori »€.9., pyrrole,
oxgio ggaﬁﬁgkggg*gggéﬁ$§§§g¢%?Sb@”%%razole, atertiary
anXrreprssebtst intlerendentle for. eactpoccalirack,yohedlngl oehalegenasuch as F, Cl, Br,

su [.fut . unsubstituted nitrogen-containing
he?iﬁg%ggﬁgyggch as norpholine, piperidine,

pi Feemzsenss H,OE, opy sulfinhglidee. I n certain enbodi ments Q5

repgresents a substituted or unsubsiituted secondary
amﬁnﬁepgeﬁ?é?’ i“f‘%@ ?nqty OE‘?F[?S?%H%F@ =18W5r(?ghﬂe?¥ta§?et%lhe

S ubsinidrioRHuclpdk dnhikafies aleiaieartBfeNOcsbsibht uent is
seggcted from al kyl, al koxyal kyl, hydroxyal kyl, and
hy8r dSRreseRExydenepdently forsacdx aspyresies Fherdp werdleyL praftrablsdve;

R2Rafepreadlit?g emt-0 10dr M1@,each other on Ar, and are
preferably nggkag$gignt (g%tho) to the mnethyl ene

suBstepregetit HePHa@e treefemily poovisied fher pre angdroalylame of Ry and R,

cerdpldrepbodi ments, Ar represents a heteroaryl ring.
In_some enbodi nents R3 represents 1-3 substituents on
t hBs repregenioiroun 0dn 3 isebstitienis patiseing td whick ittinattached, preferably

?%g%geﬁggﬁwé%%g{ 18@%%&%&%, BHES kS S afordy [ G RER ),
M, mdependently 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(0O,), preferably CH,, or, when attached to W or Q, CHa, S(Oy), C(=S), or
C(=0);

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

Q represents a nitrogen-containing heteroaryl ring, e.g., pyrrole, oxazole, isoxazole,
imidazole, or pyrazole, a secondary amino substituent, a tertiary amino substituent,

e.g., a dialkylamine, or a substituted or unsubstituted nitrogen-containing heterocycle

such as morpholine, piperidine, piperazine, or pyrrolidine.
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occurrence, al kyl, oxo, hydroxyl, alkoxy,
hydr oxy- al koxy, carbonyl, sulfonyl, ester, am de,

wORvo4/09d1By| hal i de, acyl am no, or substitut edP@F/US2004/010381

unsubstituted aryl, heteroaryl, 15 heterocyclyl,
cycl oal kyl, oligo(ethylene glycol) etc. It will be
apparent to those skilled in the art that aryl and
heteroaryl may enploy any suitable substituent,

| ngl s HOdimes, Qﬁ@ﬁ@sehﬂs%&%ﬁbg@@-@&ﬁmﬁn@ h@l%fotaﬁll Bng, e.g.,
enbodi nment s, VVrepresents 0 or . In certain
enbwEelpEviRzplaNisoa 70l imidiproles 6 mamleo@ Fraliare AEgi sHlstitusnt, W8., 2
re Tt it ht

LIS Oy B o Bl 8l
eacrtoqdmbm, p@eddine, fipdragrener ryoohdias I cer@lin erfipqdimentd Q

Pré& reipﬁesen S % gl%ﬁfltu r% 8K u%lb%r{qogsec%ndtg%s UY?I% g % 1 ﬁﬁ G nttslél cal%un such
of etnbedifmetits) th DJtNGdRt ofi j1h2,secontiey @mimoRRubstingsnt 8 seladtsd from

or AR LRGeS T R I E B o R L aler

together with N forma substituted or unsubstituted

“ni t r ogdn pedertedienibodinfeatseR 08 ylpdl R; are adjacenp(oﬂhb)&tz)ieﬁkm other on Ar,

10

15

20

25

hol i ng, . pi peri.din rid etc

e BT iR Y i o it Rehed e
Or bicydlis lUEféltIm tdtta@Oeriidithdify) e Seplﬁlgselﬂé Jﬁhelltcla(mfﬁlykf(iﬁfg( lin some
am no- a ar eny ar al ky e.g.,
befRiA%™ it ywé%rgﬁubsp Isontigy ogag trosighit s atiached
PCT/USZOO4/010381 In certain enbodi nents of conpounds

hawi ﬁg’[aﬁl @ﬂﬂodﬁﬁdﬁgsﬁap}froﬂl_’ﬁfelmbs’mtdentstlﬁlﬁld@[ maqrehddnuy Edttehen
provi des caonpoun | 1. SONEer1 C pro
t aQtBHERGec2 eoty aikaqxv YAREEHARBY - TLRPY;  sttfony1, ester,

N- @xicdeN Ror alﬁil%ﬁ&ﬁ S&T BRI, Bﬂlﬂﬁlﬂtélféﬁﬂgubsﬁﬁ%@d%%rl Qleteroaryl
structure of Fornula la; M M R WH
heterocyclyl, cycloalkyl, oligo(ethylene glycol) etc. It will be apparent to those skllled
in the art that aryl and heteroaryl may employ any suitable substituent, including any
of those listed above.
In certain embodiments, W represents O or NR”’. In certain embodiments W is CH,. In
certain other embodiments, W represents O, S(0z), C(=0), C(=S), S, or NR”’.
In certain embodiments, X represents, independently for each occurrence,

halogen, such as F, Cl, Br, or I, preferably Cl. In some embodiments Y represents H or
X.

In certain embodiments, Y is a sulfonamide, e.g., of the form S(O,)N(R’***),,
wherein R’’’ represents, independently for each occurrence, H, lower alkoxyl, or lower
alkyl, or both occurrences of R’*”’ taken together with N form a substituted or
unsubstituted nitrogen-containing heterocycle, e.g., piperazine, morpholine, piperidine,
pyridine, etc. In such embodiments, suitable substituents include substituted or
unsubstituted occurrences of alkyl, alkoxyl, amino-alkyl, aryl (e.g., phenyl), aralkyl
(e.g., benzyl), and heteroaryl.
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X/ \' 5Y wherein Wrepresents 0 or NR'; X
represents, independently for each occurrence, a

whadoagea139 such as F, d, Br, or |, preferabl ypd/psi04/0381

5

10

15

20

represents Hor X; R represents, independently for
each occurrence, H, |ower alkyl, or a netal

counterion, such as an alkali or al kaline earth netal
counterion; R' represents, independently for each

oCcur r encestaifrei@bodiems ofiddmpounddmatiag abiryctive of Fédinula I, the

resents H P resents H
O Pregsit iy ioh pishiE ?ryp%ﬂ“% gt s s PR EJATGMESe
of piRtmadRtidRRy aéRpEBIS Mt N-bkiddYlor BdSRERGRNbIYs heoCRE Mg a
occurrence represents a substituted or unsubstituted
mestriphEne kgrsus [¥e. g. . substituted with |ower alkyl,
oxo, hydroxyl, etc.), NR', 0, S, S(O, or S02),
preferably C}Q, or, when attached to Weor Q CH2,
S(02), C(=S), or 20 C(=0; M4 nt eger
froml to 5 prefergply from2 to present in Rl
and from 1-3 when prese n R2g epresents a
ni t rogen- cont ai ni ng het N opyrrole,
oxazol e, isoxazol e, j a
tertiary am no substltuent e.g., a di al P
_25 WD 2004/ 092139 PCT/ US2004/ 01038
unsubstituted nitrogen-containing he
nor phol i ne, piperidine, piperazine, pyry ol i di ne.
In certain enbodi nents, Qrepresents a tertiary amno
substituent, e.g., dialkyl amne. In certatn
enbodi ments Q represents a substituted or
ungyhstjtuted nitrogen 5 containing heterocycle such
as nor phol i ne, piperidine, piperazine, or pyrrolidine.
| n WearasetithOemrDddi; ment s, Q represents a
ni 0
R e s S R R
nimnﬂg@MyCMntalnlng het er ocycl e.

Y represents H or X;

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

R’ represents, independently for each occurrence, H or lower alkyl, preferably Me;
R; represents H, P(=0)(OR’),, or M, Q;

R, represents H, OH, or M,Q, preferably provided that one and only one of R; and R,
represents H;

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(O,), preferably CHj, or, when attached to W or Q, CHa, S(O,), C(=S), or
C(=0);

n represents an integer from 1 to 5, preferably from 2 to 4 when present in R; and from
1-3 when present in Ry; 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
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In certain enbodi nents, Wrepresents 0. Exenplary
conpounds according to Fornmula | and Fornula la

w0 p@koea3e hose 10 shown in Table A I n one enkCHUA®N/010381
t he present invention provides conpounds having a
structure selected fromAl, A2, A4, A5, A30, A32, A38,
A39, A42, A48, A50, A52 to A55, A58 to A64, A66, A67,
C3 and C4, including jisoneric, prodrug, tautoneric,
phéarbstiniagdiar elawbwafég BiFoaMT-eoniging hatpresiclpesuclpas morpholine,
st h: 0 of. 15 In certain
eng%)?{?!rirléﬁ S, %%)Jﬁp% sﬁ%{l‘?h the structure of Fornula |
do not Inlcﬁtd:ﬂlm d@b@bmpﬁu e pigsanits & tariast angioe substitoént, e.g., dialkyl

For %n cg’t in @orb%ieg g%gp%gsgntgg leStll‘.;ll qlgssu ggtuted nitrogen

|nven 1on a SO provi |nc

5 1 sameninicg heierochiclegsuch mm«mmnne p1pdmllrréap19etﬁzlﬁalok p‘yrrohdme In
acc%gtable sal stere0|58ner|c

t h&r8ere m‘ﬁ‘?ﬂ’\‘i‘?eﬂ& 9 r%HI?SﬁBtPGPgtEO n-PRFHEIRE N tproasyl m@ ﬁll—FrBarY

Rl ginind\&ibéiaent;-6F a sdBstithted oMNisvh3gtuiditrdgeh-epHtEERB hSterocycle.
MhR8. Ar represents an aryl or heteroaryl ring, such

as ap 200 92139
e BIB04h oAkt g fessons 0. 5, or N
preferably 0 or S; Wrepresents 0, S, S(02), C(=0,

C( =S), Kehplaoy cddipound? ace@bing sePdrsylai Ingé pemedntal iclide those
10 %ﬁ occ§ﬁﬁence H, |ower alkyl, or a netal
P71 6#P'°8uch as an alkali or alkaline earth metal
counterion 5 R' represents, independently for each
occur r dnosg ethbalimémowbe prabeayinyerpioa bervidel yorpound having a

N TR bl HED AR I e
anh§ig A53ey Aa#i A6s, AGT, GBCatldady including isomeric, prodrug, tautomeric,

pharmaceutically acceptable salt, N-oxide, or stereoisomeric forms thereof.

15 In certain embodiments, compounds with the structure of Formula I do not

include compounds with the structure of Formula Ia.

In 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 II:

Y

PN

B NH

Re
WRs

Ar.

\_

20

wherein
B represents M,Rs.

Ar represents an aryl or heteroaryl ring, such as a phenyl ring;
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R5 represents H P(=O(OR )2, MK, or MQ R6

represents H OH or M Q preferably provided that
woe@sard3ionly one of R5 and R6 10 represents PCT/BS2004/010381

i ndependently for each occurrence, represents H,

hal ogen, hydroxyl, lower alkyl, such as nethyl, or

| oner al koxyl, such as nethoxy; R8 represents

substituted or unsubstituted al kyl, al kenyl, al kynyl,

al Rosepresants/P, S, ond-ENoreigrably ef 8 al kyl , het er ocycl yl |

or @@qy)t S), or S2; K
r eg?géggﬁfgt}g?é g(ﬁg’ ‘@,@%M i ndependent |y
f oR’ e@cl:‘hsemtsnudapemﬁtetly foe pa@saeﬂtrsnec, $1) bstelr bty dr Dmetal

USRS g0 HPLIN! SO (0ol RUBR! LT Ed i€

5 o r RY( ﬁﬁx)eserm ﬁfdep@ﬁémlym ead’f odctizence) H oyioer akylgshRehblyoH;

¥ S B Bk lopeu et e e

pr eslediéd fréin Bster, Efe, &yﬁm\iﬂbeﬂr&&ﬁﬁ?nt in RS and from
%aﬁ en present in Q represents a substituted

§’Etﬁﬁu%)(9(ﬂ))(%t)2ﬁ %gﬁ %3 ni ng heteroaryl ring,
e R repréd¥fits O O, belr, @Zﬁéﬁrabg)iﬁ@ﬁﬁéﬁ th@6adh dxﬁiz ye%nSe oaf rl%s ra]tgd Rs

i soxazol e |m dazol e, or pyrazole; secon
10 SUW‘?S?IEF@‘HE nonoal kyl ami ne, aryl al kyI ani ne,

hetze flﬁ&wﬁ&hhy kor %EEhrb% cur{e‘ﬁgé k@!’rééeﬁ?h” Re%lg#gsﬁ#d;&?/p Sower alkyl,

e.g., kyl am ne; or ogen-con
heﬁ@h@éy@ﬂéfl %W‘ﬁralétomd;ngioas mehoxyi peri di ne,

IOI e i;dl
E ?#é‘%?‘% SLH%V\#\J%H ?%gésélgﬂé% %},\Kﬁ%n% %ynﬁé}ll?oxy, aryl,
r epwste@elryl s;yd:lomﬂqyl dkteydcyclyl] or apeind;ai n enbodi ment s wher e

R5 CH2COOH. 30 In certain
15 rr‘(])re reMem%J&_ SSB)’H Pé substi tuents i ncl ude,

[ nKappmszhetstd)ly N(Rr” eald(R’)JuBRUL r ence, al kyl, oxo,
, sul faonyl,

ydrox al kox car bonyl
AU RS T R (R e SR e P
s Uijféﬂiytehié Bebup (o, 1SRRI WE byidh )ﬂkyl lBed %&@1@@1' etc.),ARV9), S,
20 4] 092 39 PCT/ US2004/ 010381 het er ocy

y i QafiP2)- BiefegerietRy| & hdlagtny when atiagked tvx‘f i Q4 CHie S(02),
20 apg(ug;rgrd(e@ -hose Skl lled in the art that aryl and
het er oar yl rrg any suitabl e substituent,
i B FPERSAs aw}ﬂegélf ¥R 958, Preforably kB oveven 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: nitrogen-containing heteroaryl ring, e.g.,
pyrrole, tetrazole, oxazole, oxadiazole, isoxazole, imidazole, or pyrazole; secondary
25  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’)SO,R’’, R”’ represents lower alkyl.
In certain embodiments where Rs is M,JK, Rs is not CH,COOH.
30 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,
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In certain enbodi nents, R3 represents any of the
follow ng substituents: alkyl, 5 alkenyl, alkynyl,

w@bkdeng213hydr oxyl - al koxy, aryl, am ne, or het ePCHDY1004/010381

5

10

15

In certain enbodinents, any of the aforenentioned
substituents may, in turn, optionally be substituted
by any of the nentioned substituents, or even by hal o,
-CN, N3, NO2, or haloalkyl. Qher suitable _
s ubeteiocyedylt cs'clmycyh oBgp(pthelprradycoaitc. di witpbaapparent to those skilled
h

st Bt a5 o 1RREOT Ky, B Y it lb ¥ affiont, psiyding amy

cenfﬁmselmtddcaﬁomnts at Ieast one occurrence of M i's

| n r%érttai'lntnen& ép:aR enﬁh gﬁ%egaesen sCa?1e %f hle fﬁ?oax%n sﬁ%h tltue ﬁfgﬂt
e n’alkdhﬂﬁ‘lk}&lyﬁ bikvey, h%ohﬁ&lltolﬁ@, efryil zimme,rtg heﬁ‘eﬂfaml ]Z1 ceftain)

ere ents 0o n certa
o rEBRPBRTS o of s ABE SR GORE ISR T BB Rieptly e,
Ce"sﬁlﬁhﬁteﬂllﬁrrﬁn? ame nf¥Rfdied sibdtitusnthRr evedrBialaty, INFNdz,rbr
certain enbodinments Vis 0. In certain embodi ment s,

r eprlealy Othgrpuitable swbstitugnts mayalsodnteds: fs ﬁ%agnpl%ucyﬂ@%w
ONEarb &ty WnlfEi g, %aﬁfoxM Lidfosbshial HeReb e, es2B ok Binger t ai n

enbodi rents wherein R'' is present and is substituted

| oveeeriginkgppbodinediés, Pdeé’F ong| q@wrreinge @fuY 4¢ gubstitetgd WR hwhkanom
1- uents selected from | ower
|E§t§°ﬂ5‘?{c’q{"aﬁﬁg¥v§%‘} EI%IL‘J&M&{F% Rga, NR'G(O Ry, =0, CORg,

Q0 2irggrtaiRn@bod fagnts, BCIDY RS RB Al theRhBIdDN MRS HBwE, Rs has the following
NR'Jf S) NR8R8a, C(S)NR8BR8a, NR'S(2NR8R8a, SO2NR8R8a,

NR Rsa, SO2R8a, NR'S02R8a, C3.1o carbocycle

substAi ed with 0-5 25 R'"', and 5-1 O-nenbered

hefer ocyclje containing from 1-4 heteroatons sel ected
frgqm O, I, andS substituted with 0-3 R8, wherein RS
representdl Cl. 4 hal oal kyl, NR8aR8a, NR'C(O) ORga,
NR' O ga\SORBa CCPR8a, CONRga Rga, NHC( O) NRgaRga,

NHG ) R3éhts G002 NRBaRS Bortanf Ui Alimdats K, 1@b11é¥énts rﬂ&ﬁh’tﬂno or
benzyl , 10 al kyl substituted with -1lo al keny

optehehenyl Tseriamiseh @epogimants Mg 1§HR ., I@Qfem%wtheﬂ@e

SUlghbbite g%\,v\ﬂs@ 0-3 R, -(CF2)nCF3, C3.10 carbocycle

20

25

30

substi t ut wth 0-5 R, and 5- - 28 WD 2004/092139
PCT# tisRO0emimioaads, W represents CHa. 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)Rg, =0, CORg, CO,Rg, NR’CO2Rg,
C(O)NRgRg,, NR’’C(O)NRsRga, NR*’C(S)NRsRg,, C(S)NRgRga, NR”’SO;NRgRss,
SO;NRgRga, NR*’SO2Rga, SO2Rg,, NR*’SO2Rs,, Cs.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 Rg, wherein Rg represents H, C;.4 haloalkyl, NRg.Rga,

‘ NR’’C(O)ORg,, NR”’C(O)Rg,, CORg,, CO2R3a, CONRg, Rga, NHC(O)NRg:Rs,,
NHC(S)NRg,Rga, SO2NRg,Rsa, SOzRs,, Ci4 alkyl, phenyl, benzyl, Cs._jo alkyl
substituted with C,.;p alkenyl optionally substituted with 0-3 R*’’, Cy.19 alkynyl
substituted with 0-3 R**?, -(CF,)mCF3, Cs.19 carbocycle substituted with 0-5 R”*’; and 5-
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10- menber ed heterocycle containing from1-4
het eroatons selected fromO, N, and S, substituted
wowdh/o®21 R''; and R8a, independently for eachPCT/US2004/010381
occurrence, represents a group selected fromH, |ower
al kyl , phenyl, and benzyl. In certain enbodi nents, R"
conprises an am no acid residue, such as a valine 5
lycine residue, e.g., R'" is a |lower alkyl residue
s u Bgtmthe@d hmeMydn centainyg doingl -4 hetsiodiomststlegedfromi®, N, and S,

odi_nmen
a&%&&gerdzﬁghg? g R n{%%? %rgi, Lﬂ&f}péng&ﬁlg Cfﬁld ?]?Tgccugﬁnc& repre%ﬁ)ilgla
argmmpsﬂanabﬁmnmbmm&dp&gephm@bmh&b@u@b the bond to the
tricyclic core. In certain enbodinents, V represents S
or N n re
het er ﬁny%eﬂ?ﬁ%%o$ %ggrlgﬁ clolc’ngﬁ@és fnal agn o) ‘Q’b‘f e?—lchr’rﬁlllcg asp’ valine
5 W Degllyesermslu@ e.gS For ilNRlowet aﬂkyl&eﬁ@emubﬁlﬁbétﬁwimﬁ]ﬁ &minb acid

Hfﬁéqﬂ?gﬁﬁpﬁ?gqgﬁgﬁ@ag‘{ ndclapenlczlcr;n;:le;/t ?ioP each

occurrence halogen hydr oxyl, |ower al kyl, such as
rret hyl , Inqefewedkemtaldioonyd, R5Wumﬂ MQIMjahQKYortHom toC&EIﬁ athér on Ar,

0 pr.esen r fro
i CEI S o L
present in R5. In certain enbodlnents of Formula 11
W r epr eBaxsttsin Gmb@lﬂﬁmn@(\?ﬁ@)pres@(ts:S))r NaIN.S6Zomé Bmbedmémds, Ar

resents MJK or M Q 1In certain
10 gg%éﬂmlséﬁae f represent H In certain
enbodi nents, M represents C(=0 or CH2. In certain 20

e nmbodi nbmesqin embgdimest of Birinylall], Wiégresents OpS8REINR . In certain

or e‘?‘gdfd%?ﬁtg & re&e\éen?s OJ% bgtog_j :l\? r& %nbodr msnb q%Hnent S|

c erdpmsents atdap&iidﬁi’&l‘ytfﬁr eablh Boubeds, hdl@gehH@@Y(Ryl ldvﬂar alkyl, such as
certggr OdHEE ﬁ %ﬁgre rese ts a substituted or
unBTBE OF IvEE TS iSRAA ERBPEBEYS nEshsgsentp Ao
15 cetntaeNfr@A 0] propsiitdy frbdnl €588 ﬁﬁ?espré‘feﬁi%gisﬁdlﬁ blsacheaf re%ént in
ungubstituted heteroaryl ring, e.g., afive- nenbere
or °&i x-nenbered ring, containing at |east two
nitrogen atons. In certain enbodi ments, Q may be
S ulis tértaitt @bodfmenty TR 1E U BlrePfeSdnty GNTIES C@=f=0)t eHHZRI®),. In

or oxad|aéﬂ1 In certain._enbodj nents Q may
s u (5& 4R igents; Rs GEtseRts MadK 68 MuRr larerain émb%}rnrsarﬁ e and Ry

REYrésEhtiT® In Oériall HESRAZhORS, M 2BreWai2004) 892839 cert
PCT/ US2004/ 010381 9 § o cortain
20  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”)SO,R”’. In certain
embodiments, N(R”)SO,R’’ is NHSO,R”’.

In certain embodiments, Q represents a substituted or unsubstituted nitrogen-
containing heteroaryl ring. In certain embodiments, Q represents a substituted or
25  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 embodiments Q may be

substituted or unsubstituted occurrences of pyridine, piperidine, or piperazine.
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In certain enbodi nents, Q represents a secondary am no
substituent. In certain such enbodi nents, the

wG@aissnvxieent on the secondary am no substit ueneCT/B5S2004/010381

10

15

20

25

30

sel ected from al kyl, al koxyal kyl, hydroxyal kyl, and
hydr oxyal koxyal kyl . I n certain enbodi nents of Fornul a
Il, Wrepresents C(=0, SO, or C( =S), R6 5 and R-7
represent H, and R5 represent s where n represents

0 and & FEF yneqts, %F%W@@éacwaruﬁwftw@e@a In certain

ni @Ep&ﬁlﬁbd@tﬁﬁitﬁ ikt sOBstilRhEsORE Yécoﬁdaﬁgamllnﬂ s@Rih@his select d from
enbodi nent s Wrepr esents R6 'and R7 represent Ij

arfioRs loxpled eytdzo iy, W@&Yéfoxﬁalk@m&ﬂ%’b nts 0 and Q
represents a substituted or unsubstituted

ni t r 0g@icGAM FhBdIREE tJlﬁtF‘%ﬁﬁ’tﬁEYI'Wﬂ A 0) 6R3,L & =
embodi nents, Wre élsents S, of&%lslfg'n, Fgg %%gj%&#@ S Re
r E9f Bs Epresent Hhgad fePKéW%M@%t@WKEWﬁS@ﬁ%O and @ repmesents a

i rﬁlﬁ@ﬁﬁeé S ubsButed l%tfbél 58 kainiAB Hettrok: 1% I? éer{\lémR' )

.. In certain e nment s repr
NR‘mbOﬁ!@ieaﬁdWREpne@pjtS(@én Rs #4d RyrreprRent Heprddsenirssehls QIHQ, where

substi tuted

orhretboleh A0 RbRYEH 4 G dedor Bl y BRo e R b b i
hét@r@mslcihug.. I n such enbodi nents, n |s preferably 1.
In certain enbodiments Q contains at | east two
nitr e represents
o RS gt T GG Ph ST OO Reding R RLER T ua v,
r efgpesati Mal, wigprewtigaeinfegerfome $6nl & GrO),phe Fds ORr 6NN(R?)
1'53(3) Rand Qis a substituted or unsubstituted
si X-Terrber ed nitrogen-containing heterocycle. In
c elntcaitain embsd:mbntQ,ONeasmesénm NOSsor NRP,Re2nd w) eepment H, and Rs

rese ln ce ain e di ment
T CBPERERIE. & Vete s angescEBORIch A i SRERieRor bpgbstigited
r eﬁ)\reefﬁﬁﬁbéied\ﬁi@) gonhehRinbdg 1 tetddgele MnistcPdntodlRIR! n iR erably
and, Qis a substituted or wunsubstituted

it PO ERERITEHOSIRATRG Rt PLRL @R WO PHICEER pigms.
eNBReitdR BinbodiMBAS, 8 R &RHE S DL s NR*S lﬁ%scﬁlh RYE Pesent H and R5

nitrogen- contalnlng 25 heterocycle e.g. | perazi
nOFPRETISAG:Q. Sihsesr igpiseentsprintegen &om b and|Quis 2 substituted or

0)‘vﬁ‘gﬁ‘tﬁﬁﬂllte%’sm—&%ﬁ@g@ﬁlﬁo%e%y(foﬁﬁkngn& l‘r:‘ettecfoc%l%ufn c%?!uﬁ of such

substituents include substitute ubst
ocerhodsnratssn i12, anddylh, repemvrﬁs)CHhCR(vD) al koxyl , aral kyI

( h 2) het e

eqa g?ﬂaélg glgg(%’dlaq%rft%é??l g fyel%erg% 9? § R (irﬂ ﬁr repfeﬁeng g: %1}3 ]%5
s uepressnts diQrevirers Mwh@is n@ mntege:rrfmmlm ﬁrrdc(g & dubdtituted or

2 ARG Mecd DAt L 19980 b Substi tuted, e g., by

a s
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 such embodiments
where Q contains a nitrogen not attached to M, that nitrogen is substituted, e.g., by such

a substituent.
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-30 WO 2004/ 092139 PCT/ US2004/ 010381 |In certain

enbodi nents of Fornmula |1, the present invention
w@e@nvioea3d conpounds, including isomeric, prodrRgr/US2004/010381
tautonmeric, pharmaceutically acceptable salt,

N-
st

oxi de, or stereoisoneric fornms thereof, having a
ructure of Formula Ila: z o Rs NHNHOWSs NHN

5 wherein Wand Z, independently, represent 0 or NR';

R

r epr BswHe@ eobedissais 96 Remnyla Bithe prshens yentios poevide),

| o‘éﬁﬂlﬁﬁfnlﬁy lincl@in S(m:férﬁzl roﬁﬁH N &hin2he ﬁﬁyﬁnaceu%lcﬁ{r}tagcep?abie salt,

or al

al 1 ne eart met al * coufit er I on,

i ndepadrd ensterpoisemersdomsobaenty v, a stuotrd aiWeﬁmah kyd |
preferably H, 10 R5 represents H P(=O (OR )2, or NQ
R6 represents H, '

or NhQ preferably provided that
one and only on /ﬁfkiﬁ an represents H R7,
i ndependent |y fEL\Eﬁ h oci urrence represemgs
hydr ogen, hal oge
| ower al koxyl, such aSIﬂEth0>y

such

for each occurrence, represents a /substi

| ower al kyl, oxo, hydroxyl
or S(Q2), preferably CH2,
CH2, S(02), C(=S), or (C(=0; es

from1-5, preferably from 2-4 when Present in R5 and .

esghts an |nteger

from1-3 20 when present in R6; and Q represents a
S ni twhetpéh- contalnlng heteroaryl ring, e.g., pyrrole,

OX"’W 941&32 1h§e%él?dy'e% I)Z Sr?pr%sentct?orolgﬁ or pyrazole, a

terti ary amno su

a di al kyl am ne, or a

s ulks répraseats) 1mdepembnnﬂasfor ta:th edculftnehcfe; e Towee Ak, B gletal

pi

het gun? C l seuc ﬁﬁ%}l CTI' & CI Crg,leth 1’1’16%11 %glgnltgrio?le

pera2|ne
R’’ represents, 1ndependent1y for each occurrence, H or lower alkyl, preferably H;

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

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

R7, 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”, O, S,
S(O), or S(Oy), preferably CHy, or, when attached to W or Q, CH,, S(02), 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 Rg; 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.
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-31 WO 2004/ 092139 PCT/ US2004/ 010381 |In certain
enbodi nents Q represents a tertiary am no substituent,

we2@4/0908al kyl am ne. In certain enbodi ments Q@CT/US2004/010381

10

15

20

25

represents a substituted or unsubstituted nitrogen
cont ai ni ng heterocycl e such as norpholine, piperidine,
pi perazine, or pyrrolidine. In certain enbodinents, Q
represents a nitrogen-containing heteroaryl ring, a
terti arly cortampmbodimerys Querserents @ ferfary ghind substideende.g., dialkyl
unsubsti Co r . _ .
e g R AR K By ipeen
Fovomtriing hetetocyntstsuch ssohardeolmeyppuiidis, pipetazibdy@r pyrrolidine. In
ey TN A
Thenino westifuet, & asnbgitowd cdemsitetituedmiegesoftaivinge@rocycle.
structure selected fromA3, 10 A7 to A29, A31l, A33 to

5T M 88, Mt 8 5y 8 LR e

priaclodgconipmundeveth the stplareratieuinuladlad. y accept abl e
salt, N-oxide, or stereoisonmeric forns thereof. In a

cert ai di nent s t-he inventi .provides a .

conpourt R Feipepds P T o Y RAGRF shmarip Joble B
prodrug, tautoneric, pharmaceutically acceptable salt,

N- oxi délhegnvestiar A rgovigesifor foomosnds HBving e sewfture kelecal from A3,
al af 4 ' t €, 1PN nt ,4 nvgni i rQyi
o7 B AR R B TR nh S PARE R AL OB EAT Py, B985, e
actoey®2abl,a«C% ahd Chfindudieg iatndric, prodfugcanpaisric] pA3rfnacdhtically

preferred Qvgpbod'nent i S rqdru r . .
PP TR P e clsproipminie B dereol ol ssisain AgBogments.
CShe #Reltiondadtidee b compasidmevihg a ke A3€ NhcldMMe Rbindrc,
provides conpounds havi.ng a structure selected from

13PF0 f&gaé%?ﬂq%fﬂp ﬂ}la@zﬁfﬁﬁa agasptaple splf AY-A s, 96 Hgrepigomeric forms
priagtesyy, tautomeric, pharmaceutically acceptable

salt, N-oxide, or stereoisoneric forns thereof. 1In a
preferred enbodinggt. the_invention provides a .
conpourBi2halErHye §TOP ek, hg PEsseE invgptiqaproyides| forpndgplated

| SRBELE 65 pRfRsebitbally AseRAME bl o RNAIRERLIIERbbAA A37. A
acceptable salt, N 25 oxide, or stereoisoneric forms

t HEpieBed such embediment ibpiodi genPharmpeeutivaly sescpisblssal Plies

a eapRetlsd@vtg a structure B3, including isoneric,
prodrug, tautoneric, pharnmaceuticaly acceptable salt,

N- oxi de, or_ stereqisoneric fornms thereof. In an _
al t er at? FRORFEBAPHBAR the REesEY EyeRtion mNERsicoMP Ry hatdes a
f Qfrudiirel seRERY B8m 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
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prodni g or pharmaceutically acceptable salt of a
nmet abolite of conpound B 16. A -32 WD 2004/092139

weOAeeAeD4/ 010381 preferred such enbodi ment PET/ES2004/010381

prodrug or pharmaceutically acceptable salt of

conmpound B3. In certain enbodinents, the invention

provi des a conpound, or a prodrug, isoneric,
tautomeric, pharmaceutically acceptable salt, N oxide,
or Peafesredsneiornehadimeng isa predrug er phefmadestidatig acepthibla edltsfe
ofcgﬁggthny: O RBOQ HNHOI0 N.NH wherein R8
represents a substituted or unsubstituted heterocycle;
and Q represents a substituted or unsubstituted: :
t erti ar {p erhingmbadigtentsutba invergion provides genmpoutidabmi predrug,

het : j \ . . .
e i i T T ——

5 pr teraed, havingtactrectine, of fosmuta®eut i cal | y accept abl e sal t,

10

15

20

N-oxi de, or stereoisoneric forns thereof, having a
structure of Formula Ill: M O M R3ZIHNRW / N A
Nx x/ \'Y wherein

. 1 .
& (1

N\
N/NH

wherein

Rg represents a substituted or unsubstituted heterocycle; and

Q represents a substituted or unsubstituted: tertiary amino substitient, or

nitrogen-containing heterocycle.

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

stereoisomeric forms thereof, having a structure of Formula IIT:

wherein

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

phenyl or thiazole ring; -33 WO 2004/092139
weanANSAeD4/ 010381 Wis absent or represents BCT/BS2004/010381

S(02), C(=O0, C(=S), or NR', preferably 0; X ,

represents, independently for each occurrence, nethyl

or hal ogen, such as F, d, Br, or |, preferably d; Y

represents H X, or a sulfonanide, preferably d; 5 R

r eplVeis absest ot reparspn Be it 3 (2% 6(-@abrOcu IR gpoeferably O;
| owg Ee}ﬁés_@[tls,’in&ébe i e@{ %} cachQUAkfRLLO Hye@i‘%ﬁmﬁ‘oﬁ’gg@%@{ aks%l, ICl, Br,

or al kaline eart count eri on; ep
i ndwpgemelerblnClf or each occurrence, H or |ower alkyl,

pr %ngqx%%sﬁbx orl%rstugfg I ée’g)tﬁisf%[d@%bal kyl or R90-| ower

al represen rom stituents on the
S5ri ngy wepreseiniscindédendentln fdraadieshoupsnet, o1, abber alld of & hiRed ed

Rl Bl BT L S

al Kok yepkdsyits, ity plirduptBl fky éach obtiugieRoey Bilok Rxweabiiyl, refferably Me;
yl al k am ne, heteroaryl al Ey ’

nmongal kyl am ne, a I
am'r}_g‘é?p%?eflﬁ oweétaﬂ?’[ %rr%og%yféb‘fnfylbr an amno acid
I e R0bfreseitd EdnA® toB suBbithidiSdH tﬂ@riﬁé:foqvl?ﬁlsilt g%ﬁ%}%?, gg&erably

certain_enbodi nents, Ar represents a five-ne

10 h o seleeted frrmialogen, Ioyves plkyh wer alkpky, Aydbowyl, oddN@! &, ant
| Midagatent Mo &y c ' Svalyi S
Daan e e B R RIS e PR TRt §
subgeioryalkaxyeliylhmpaalkyl amier arplatiybarhiod ibetentasylalRE amine, oligo
I eREFRS , . LP(=0) (OR or.an ..am.no
ac I%(EJI r eg?g lcj(lgi OIJsauc %cgécg&/n}eg]ldg%‘l aslg‘%l\’rﬁs ﬁ%zég?ﬁi‘nw&?’&d@&ﬁen
ot her enbodi ments, RO 20 represents al koxyal kyl ,

hyd |kl hydr oxval koxyal kyl | | kyl anine,
15 20y v b NS e i R erel e g

et m;fembld,y gihjezolk, oxhrole ek irﬁidﬁ]zog)ﬁ"lﬂix%g &S, s%eﬁd' elﬁ&fraﬁﬁéﬁspvﬁis
a enyl .rJn Wrepresents 0, ', or (preferably
0) AR And T, Pebosgs ffie? RRE Potinelfy subgaed it R0
substituted with RG0. In certain such enbodi nents,

t he | oviercerddikythb@itiens, Rs rqedsestts Bdlohvep Ak at )(OR’),, or an

i SQPIL OpV.l d 5t-b . .In certain_preferred
ert0 R res A suiTCasgpdliioanyag swkdver cusmbbuiie pebodmsnts. R
20 t hepiessnenilikoaialky ey desxyRIRYN BydrsNAWaxy Tyl aRbfRaIA Afe, Brylalikyl
are . e e{TFI ar% and the 1 nvention includes isoneric,
or BEPT T AT ATEe, B Glige 1Y IeBaElgel.
In certain embodiments, Ar represents a phenyl ring, W represents O, NR”’, or

S (preferably O), and R, represents lower alkyl, optionally substituted with RyO.In

certain such embodiments, the lower alkyl group is selected from ethyl, isopropyl, and
25  t-butyl.

In certain preferred embodiments, R; is absent.

In other embodiements of the invention, the compounds shown in Tables C and D are
exemplary, and the invention includes isomeric, prodrug, tautomeric, pharmaceutically

acceptable salt, N-oxide, or stereoisomeric forms of the compounds depicted therein.
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acceptable salt, N oxide, or stereoisoneric forns of

t he conpounds depicted therein. -34 WO 2004/092139
weEonAeeae04/ 010381 I n anot her enbodi nent, theP@F/ES®N4/010381

i nvention provides a novel pharnaceutical conposition

conprising a pharmaceutically acceptable carrier and a

therapeutically effective anmount of a conpound of

Formula I, la, II, Ha, Ill or any conpound di scl osed

her ei n, Inomothar ¢mlndEnent, thprespntigyentiqupmvigdes e novel pharmaceutical

h [ - I i de r :
ot B e R ot abeco Db KRy s Rbrapentcaly
enbfelitive amours ©€ i cphznumd o EBdrinadl I, ko Hplds iTHiop Anycamipoinsddsclosed

a apeut.ically effective anpunt of .a.conpoun i

S eﬁgrg{négr rl_i.:)o%nnenﬁ\1 prf)cgru%é%torgin% BH cegﬂ&al]%fg%)e@t ’sa]&r -oxide,
5 anof sleneisimcricomeithegof. t g atppsterddembop AR EQEHaE R cbMtical

acceptable salt, N-oxide, Qr stereoisoineric form

¢ P &P BRI IHOT SOmpHises adiereu sty o e Fowi eRa compound selected from

phan neee s CRIBXOCRRCS ith C8NborGA MRS Hréirhd ShaRsUl cal | y

effective 10 anount_ of a_prodrug or pharnaceutically

ac BRagmagnuticallyjagcegtabls sakh (Nipine. 108 Stereoisemprisfierm thegpf.oln alferative
16 emps@érdnalihioh ghatRicabRbL] & ¥l O%recti
ormgS. In anotﬁg? enbodfqéﬁgggrhggé?ggﬁi%ﬁ#%@é%??@%ékéd“m
10 pr P of ariedipglor Rearmaerutieallytepesatablegalt afwmetabalite of doempound
pr @k ' ' ' [ y di sease
O A LR PRy 890 e LA g 0
adm nistering to a host in need of such 15 treatnent a
t her apetanethen mberlineat itheorespiintentién providapouvel wéthod of
FOR8A#nE cAnced, Br othdrpréllfBrative dr ot R &%ﬁ&g%n)q hRgkosed
herein, or an |soﬁ%r|c, prodrug, tautfoneri
pheadtivadispesatd Yelave ceppagihpadahisterihl o Ithst inaeed of such
st j ' 3 reof . Ln.certain odi ts,
15 2t AT S A TLRARES Bhou O £ Sl o RitBRk el to. 1
aner aap compgymgd|distlosal liewen, &g emissmamy phenad thitingtier ed

conj.oi nt| ith 0 d.of Formula |, Ja, 20 |1, )

roblefipitelgleatl blt B8 THE RGP T, otdyhaRaris 108 ot Th certain

| semidinognty aiddastigne doatpoiiteseietted fpRAMARGR: h&tsl and anti-

acceg%a?le sa{t, g%%ﬁlde’ or stereoisoneric form

t HEPBISTEIYE RECR'S e i R e e itk i epmprad ofiEorga L, Ia,
20 t r RANAYEMbr £QTERpSEdSAclREd Berd@flBr Bth SoHei®Prétfrud tautomeric,

t herapeutical |y effective amount of a conpound

s eﬂ’ef@eﬁ@a“tﬁaﬁwwptﬁ‘ae e N-q1de; or hpepisompegicdprm heesf, Inp a

| SreRfrt&embYdRHEM Sucht ﬁ%@&%ﬁh@ah&ﬁﬁoﬂgﬁ_@é’ LiGRE b¥ministation of a
acceptable salt, N 25 oxide, or ster ol Sonmeric Torm
t hBpraputicalyfliseiie amomntmigwcempound selaged fiemtAd tnAgg, Bs @dB20
hegid, 1o €3¢ &R | AE LA & 'S§% N-
LRI o LA, bR AS AT SR MBI AREN
25 adiHige ot wqredsomerig formstheradf ivamirglagmiristatiornia$ fhe temtis used

t | {¥in, ehbnifaRas ﬁlteﬁipies 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
30  pharmaceutical composition comprising a therapeutically effective amount of a

compound of Formula I, Ia, II, Ila, I or any compound disclosed herein, or an
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preparations, or are otherw se adnmnistered to a
patient as part of a therapeutic reginen. |In another
weedvagdarent, the invention provides a nethod fRCT/US2004/010381

formul ating a 30 pharmaceutical conposition

conprising a therapeutically effective anount of a

conpound of Formula I, la, II, Ila, IIl or any

co ound di scl osed hereln or an -35 WD 2004/092139
P SBomerico AR Maceu il reagptablaselo e pxide, or

p h B PREBHEHE %Hn%hé&ﬁ%ﬁ%?ﬁ&aﬁ?l ghaﬁ}ka‘&%ﬂugﬁ "4 acceptable carrier. In a

st ereoi soneri c formt er eof opti ona
p h &Feferecdipmbedinment, a@f@é}h@m@tm@r qomps,ltld)mccalprﬁés&f mélﬁﬁdﬂmcal]y

T TE Rl 4 A PRl SOTESSALS B SATBL CF5 .o

5 se |ag sowdri¢, poedrid, tamtnnﬁﬂiz p}BﬂmdceutBﬁDy acBptallb sd1Q NGSxideQbr S

dru har maceut i cal
oo ElROTEhLe obh Wit 1 ABTE o RO P esmice
t h eomprfsmohmoalbhﬁa@ attlhet@e&ﬂfdaﬂyi bff®ive amb&h OPQ?{ gﬁg\%t i cal
e

t he euti cal
O B A AG e o RS e APy E P prferably a
sahtetaaf)htahmﬁ@thelsﬂr&&uremg@mz_@.und A37 or 1316,
preferably a nmetabolite having Lhe ﬁtructurs Aﬁ? or
C5 10 furth r ..enbodj nents, the pharnaceutica
corrp05| ]H%B HEer gp ?‘i}@eP HRlAgRAcsRteal ¢osrposisiens of the iseritiog are

a fhr sedeareatpipCddigttsc; ARBQE cardBidad H8: ppcflﬁérhtfl\%r cgto'th\élem%ases
ot her di seases, incl uding any di sease or conditi

di elidme dupdisesne of Gondidipr dissiseadthstovent s of the present
i nvention, where substituted groups are used,

sui t ablIa csiiin tinbotBmbSs 68tAe B 1R6dnt B entloR! Wﬁ‘éi’@ strtuted éroups are
hal ogen, ? droxyl, a carbonyl 15 g. et one
al ‘éséﬁ’ysag%b e Séﬁ%%’ﬁ @n igedydsy for Sxpmplles alagftlh r brdipkidaydarbony]
15 (le(l?% ,,kleioﬁiéﬁﬁﬁélgfdes @aﬂ) é@@ﬁ&@ta%yls)aﬁﬁ:ﬂ%c%b%ﬂﬁa(g E) 'thidCster, a
%‘g))é%/ﬁtﬁgs lOfO‘imaiigh 68p 38 a ldloﬁﬁh@gﬂ m@&aP}E),Spla)nate phosphinate), a

k
g"r‘nﬂg)%}ig&aggh?s?@n%ﬁ%{y Qﬁhos nﬁglgﬂ %{n %{n amlno ﬁ{% an gmuﬂ) an

S Lﬂmlﬁ%f'@l imingna gyaag,) atlhtrm anezlﬂe,rass,ulthﬁa%ﬁ an zﬂkﬁ;hluﬁ ethers, -CF3,

Sl PR S0, oRLOP ol A ot oy tomami,

20 g Lﬁuff@mgylegulfoaat@ea hﬂemy;&llw |an ageikya @ Kydnz 1§ o@ am aldBAgY Y
or tic eroar tic |ety
hheeﬁ%?a%lﬁi@zy 1“—";8 %e? Y Oxa5yk Pigpzy WP#% yyméh Sheh
s iinbtittenembay aiwmy thainsdyes] feasib@invesor deuisHRgdi t ut ed or
unsubstituted. ii. Definitions 25 As used herein, the
followi ng ternms and expressions have the indicated

1. Definitions

25 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,

30  diastereomeric, racemic forms and all geometric isomeric forms of a structure are

intended, unless the specific stereochemistry or isomer form is specifically indicated.
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meani ngs. The conpounds of the present invention may

contain an asymetrically substituted carbon atom
wapa4moei3be i solated in optically active or raP€nis2004/010381

forms. It is well known in the art how to prepare

optically active fornms, such as by resol ution of

racem c fornms or by synthesis fromoptically active

starting materials. Al chiral, 30 diastereoneric,

r acdhprecesess wesddn treatte coapermids pithe prosmt inverftonmed oftermediates

SULHGE WeRbiRhi® ol SH-RAE He pHPLERS pL0G: BREGIN C

stereochem stry or 1sone spec I"cal

i ndi cated. -36 WO 2004/092139 PCT/ US2004/ 010381 Al 'l

pr ocess ébe pregent nyergion preintendesitp owwhds al fsotdpes piragmmndccurring on

er therein.are
conts e 3o R fR dIBEBiobd S 8o Ee o mumber
Spr duedifferemvogass numbars Bynwayrd@endrd ekamplel ahed withouit ERitORRS
of . 08,4955 urrin the present conpounds. |sotopes
i BT oSl B i AT i SR € rioRetads C and
bqudlfferent mass nunbers. By way of general exanple
and MAthOUt I|n1tat|on i sot opes of hydrogen include

trit 51 um to ncl 12C
and | 1achoiat e el % B8R Bombintone rene sben
br aamﬂa‘&d ah]ﬁhitls hydib@lﬁﬁon@ﬂ@ip@ ha\ﬁﬂg e SpeRdica Bt dfearbon atoms.
hy roc aV|n eci fied nunber of

10, @aﬁg‘éﬁ?ﬁ? la?teg Y ethivh ek @-nseryl.dmeopyl, n-

nobuﬂyl Eﬂbtl'@ﬂ tibﬁtyl Wﬁieﬂﬁl’l ,an@'éjiih’rﬁtylt Hra‘aﬂ%glthe tet: rlsoiﬁﬁéhdednco
en s- pent

ad 8{ sﬁds ?iot%flﬁ%‘bﬁtéﬁ?ﬁ chY w}l?ﬁféWaé alktﬂogrowmcqha tdtetys ehl’lng to alkyl
UngieRsitd Ea@h%d)n@ ijméfém‘yﬁfdg% S s@hdond regl ; b&tl?lgt lllrﬁllttédecg

referrin to al % nmoi eti es havin
hy 8#legfanieinat: ice @wlsalk@pu estencktisy, cym phﬂsphdrylmmmd itrdgo,

15 halalﬁ%nsulfh 1051 ﬂ'ﬁ&%y !sulfcﬂll(gi( 91% he%g'ré%rclo afy?ﬂr Ijteﬁ)aryl It

cyano, ph os ) anl no,
al Wi #lpaobe qﬂdﬁr@@gd by thosm:%kﬁl&dyh thenittthay xhersebselmedﬂnbﬁnes
also he der st .
" Men O SRRy 1 Wi PSR R e
t htortbese vyl gravpshheviap et T totéedrias aweds, prefegably from l1to4 carbon
refers o thos

appropr term"lower alkyl"
aP ]I%Q ga%lg ‘l;c,lhr? Sterﬁnaj? DA %’?etr%to(%;u BRIk @H%lps attached to an
20 p r eiygmahibm Torcettaih ehﬁo&nﬁﬁiﬁh@l@l s@sOfiEnts A8 GrdfOYBbIY BIWBr alkyl
%2@ al koxy" refers to such | ower al kyl groups
at

g% o an 20 oxygen atom |In certain enbodinents,
al kyl substituents are preferably | ower alkyl

subst i tTentrss “Hidle” drsthabgentak ased Gereinafed BEMior@ $hiése romo and
hergln refer to fluoro, chloro, bronp and

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

25  tophenyl, 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).
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iodo. The term"aryl” is intended to mean an aromatic

noi ety such as, but not limted 25 to phenyl, indanyl
weoonaphshyl . The terns "cycl oal kyl ", and PCT/US2004/010381

"bicycloal kyl" are intended to nean any stable ring

system which may be saturated or partially

unsat ur ated. Exanpl es of such include, but are not

limted to, cyclopropy cyclopent I, cycl ohexyl,

nor bor ngs Usedilieyein. Spabayeleharsarbaeshiaresidie” ipintended to mean any

t d 9
SRR S e R

c @qug]@(y ehy of wiieh magbe saturited @adistly tosatvesed, ang/roﬁxhab [BRamples

H‘E c%g&%feg ﬂlc 2,%8%’%'6 LGt hm%% ygquérog{rl : ogwtyllfay

ered
5 b e cstdd)pm‘azﬂ,egdclolpmyl, bﬁﬂd»}geptyl] &éztmmﬁﬁl aﬂ'cloOct’tyla [R0TBic€looctane,

| but t
7 LB p et Th P EeipoeceyRttin 12 Shicys eackiseryrenst
cyph@iyﬁxlylbhthﬁ,)ﬁﬁcﬂaﬁml? Rdabanty A0 A hYdronapMiG) ARG Mh).

[ 3. 0] bi cycl ooctane, [4. O]blcyclononane

o ongY LSRR, e R S LGSR s
t etﬂealhy dﬁlﬁlé\ aptthbmﬁdr&I mahdolic Abidysicorire E@I (ﬂmeltnB&ed bicyclic
eroc or heterocycllc syste
E%]WB e one ﬁé}fﬁ i sagyrafpg @anially ynsptiatedy é’r‘éﬁa%ﬁf@c yclic
O I (dRdrBtie)eterddiyly and Q'hﬂsh Qo cRBoRhibMS Iah(PfrOl'qu to 4 heteroatoms
het er oc crin is saturated, partiall

|
un&4ERF écl’élléf Selé‘?tecgﬁ%@tﬂm%t)'&bmelﬁﬁtﬁmfﬂ\h Q?élﬂér@ém}dh)dlnm
wWhbieheieQrsiipsh Shlh aGREPRE 1648 r&%ﬁ {e o%g& 1{;1%8 15 fused toa

het eroatons i ndependently sel ect ed
c obizere g Bie mfrogen and swfug heteiontomms @haBTg)P'awlly lbe oyldized: The
r f defln ter
15 ?i Rgon it HhE Ref Y alopod 8 (R BB L Ay F S B en
suftparthay e@sehmtacstablemayctopt 'lfhmhdtdrycybbc mxgsdnemﬁed Héiran by be

h I e at to its pend ou
at CERBSKE bh ool I s8R i o
st spetificaltyrnoetdya mtrogdmen Iﬂetlete@@byzelle rmbay lobfiR11§ 66 Qﬁdtc?ﬁﬁed In
ni trogen
BT TR ey BT Bl 9uaHe o § 551 Qe infhe hetsrocyele
20 s pecedds ¢ athby the@tiRtbroatoniy fee® ﬁ&rbelaﬁja%é'ﬁ@tol}%% %ﬁ&ﬁéﬁcir’ﬁ t@ssﬂ}?ﬁérred
me
i ot peiabel 4 BlomscR s heifepeoeiatabmpry (el AS used herein
hethe tep@ Y lofaBOhS46SRHS sﬂsterﬁ"h?ﬁltetnh&ﬁ% ngh 8588k 3TR 'f‘ﬁ%glbered

not be adjacent to _one anot her. pr ef erred
t HBORQS¥Elic o iesdlic o7~ 19 Wrnembared ltnrwhh é@tenoewc lagoniagic miog which

nDJo%siEtjé' BcatborAPorttSLE G EHdYU heterotams independently selected from N, O
25  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,
30 benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl,
benzimidazalonyl, carbazolyl, 4aH-carbazolyl, P-carbolinyl, chromanyl, chromenyl,

cinnolinyl, decahydroquinolinyl, 2H,6H dithiazinyl, dihydrofuro[2,3-b]tetrahydrofuran,
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the term"aromati c heterocyclic systenf is intended to

nmean a stable 5- to 7-nenbered nonocyclic or bicyclic
wW®@r004/092189 1 O- nenber ed bi cyclic heterocyclic arOmE$1004/010381

ring which consists of carbon atons and from1l to 4

het er ot ans i ndependently selected fromN, 0 25 and S.

It is preferred that the total nunber of S and O atons

in the aromatic heterocycle is not nore than 1.
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r of ur anyl t etrahydroi soqui nol i nyl,
1F§?~%E F?}a]?.ﬂuﬁ 131n thpppaiiend capnpoynd i§inaodi by making acid or base
1 ﬁlté% theltof qu@rﬁﬁlleé’ of phlngacéuﬂcgﬂ}agdc%glé’ Latts include, but are pot limited
1, 2, 5-thi adi azol yl, hi adi azol y h I"anthrenyl
t h‘ioal?lﬂeﬁl or qrgqr@(‘nwd Saﬂtﬁ P%W@ICH?%@@S 94011 at ammns; ekali of ydgamc salts
t NeGRRITHa%RkYdh:
1,2,3-triaz og)s/w,h aiE%b%B{Tlr@ :a%{\ll(zi o Ia&?th% ﬁ%@?htg%)ha Feqncany
251,  agceptahlg safteinglude tbam)m@nwnal ndPr Efue rsaltscbrhieicplatemaey e&ﬁmomum
ted 1o ridin fur
t %let%y he P&f&nt%&ﬁg{l&ﬁ gélljpgtzib T:xaniplep ﬁgl}l &oi}%oyh? H‘&Eﬁaﬁé or organic
beseidsmi dazol yl, 1H i ndazol yI oxazol i di nyl,

For example, such conventional non-toxic salts include those derived from
inorganic acids such as hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric,
30 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,
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benzotri azol yl, benzi soxazol yl, oxindolyl,
benzoxazolinyl, or isatinoyl. Al so included are fused

WO povg/oga1ad Spi r o conpounds cont ai ni ng, for exanptBUS100£010381
above heterocycles. 20 As used herein,
"pharmaceutical ly acceptable salts" refer to
derivatives of the disclosed conpounds wherein the
parent conpound is nodified by making acid or base
s alhydroxyresleiof phemylenspt.edntonic giearaia selinylic.ahlfynike 2epttakibenzoic,
sal [ ] . .mneral or .
or einpar iR RhRRRheohl S aidh o AECliefiopic nd e
al ki&k.i or organic salts of acidic residues such as
carboxylic acids; and the like. The pharnacFuticaIIy_
25 acce - Sl venti.onal ..non-t oxic
ool ts. orneRmaRlhal BELHERe IR AR S R By
5cownypuhasited fromebk pdrent cenpavpt evhidhreontaine B bhgx dcaciOmgREH 16/

or organi ¢, .aci.ds. Fo a e uch conventi onal .

rofSPAARSLRR el CERBRL b 058 P prepseRd Pymariog the

acifids adidiohbaas fduyne bOMBe@bNPoundy it RIS Eomei i AHénk of the

sul fam c, phosphoric, 30 pnitric and the |jke; and the

S al PR B 6 TR S AR P ERE SSleR. s agwicRies o the twos

Pr @@ie@illyCnonaghtohd Media 1ikd MBR! FIOACSEBRAION, GsoptddahdiCor acetonitrile are

malicg, tartaric, citric, ascorbhic, maleic, N
10. Sgre%@eéo@ﬂ'is 05tgble P@F/H’EE@BMP gon' pRhermaaertigabBeiences, 18

pheqyh@eebittishifs BbaPAy, ERERZPACI9988) 119¥34 Wi disclosure of which is

sul fani]lic, 2-acetoxybenzoic, funaric, _

t oherebeigeqrperated by sefereaasesul f oni c, et hane di sul f oni c,

oxalic, isethionic, and the IiKke. :he

har macem iteak Fyh-AasRet@RY, Scsphbis” / PHESHW refer to th

anention]%an bEFS synphegi%egﬁfronfgﬁgggarenﬁ _reermtume

c o RYBRAYEdsAmaEsials ofprrpiopitions, duiédr dogage Saring iwhighpire twithinythe scope
15 Copr&ahd &@@kalg efikuitiBle I'f&qﬁﬁ in ﬁa%%vitﬁlthg $4GA %gﬂlutmsan beings

can be preparéd by reacting the ree acid or base

f onnfsanghals witheut curepuivatdsicity, irnitasios ablergii wsmhsd, or athargindblem or

of . ' e or acid in er.or in an
or 2l BRSO Bl

general | y, nonaqueous medi a |ike ether, EtOAc,
et hanol “Prodregs’ ;s dleroterm ruseidetaimiate infeedelrte ifkude any covalently

. ' I I found.in. . |
B8 Elich i O ABOL B, BR B Y G R B
20 Puihémsduclngro@ogpasiminisestddna niadmalid® Qibjget. Sikd prodiupe are known

di scl psure of which .is rehy. i ncor por af.ed s

r e?)ee Pganng e Pun?ﬁrgu%(?]el’s uable q“ﬁﬁg Sﬁgﬁ’gﬂmaﬁ%ﬁ%fﬂs éfc é‘]%%f!ﬂye" i's
enpbaypdabitigl mamficuringf €c.) the cohpamds ORPPIERS invention may be
materials, C Qsit' ns, and/ or _dosage.forns which

ar e’ 1v$\'ﬁefl H‘f ]?{O&lﬂg %E us, the present invention'is intended to cover prodrugs of

the presently claimed compounds, methods of delivering the same, and compositions
25  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
30  administered to a mammalian subject, it cleaves to form a free hydroxyl, free amino, or

free sulfydryl group, respectively. Examples of prodrugs include, but are not limited to,
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15 of sound nedical judgnment, suitable for use in
contact with the tissues of human bei ngs and ani mal s

wowadhomi3excessi ve toxicity, irritation, all erpiTus2004/010381

response, or other problemor conplication
commensurate with a reasonabl e benefit/risk ratio.
"Prodrugs”, as the termis used herein, are intended

to include any covalently bonded carriers which

r elreciafe famnade end/eengeatedariveiiveg obilcetobapt angien funptivehgroass in the
'nc¥h¥8nﬁQoF@§Em§H& vRkRdrug is admnistered to a

mamral | an subj ect.  Since prodrugs are known to

enhance nunerous desirable qualities of

phar mac exmbiiétated” {siintended swindisite ithay one dyinoaw hydragrnk bt the atom
manLd: ' C e ] nds_qf the. present

. %c%?etd% 't}f%?}:x%rggs?d&)eqsfn@e ?lgogﬁ‘&&%ﬁ % r%pqaced fWétih l‘?] Sel%ﬁtﬂfg], fr% Ele

I nvention nma I N proarug

5 pr ésintedignwp()i povides thattienidéidatedatom'\s @bl OaleaySs bt exceeded,

10 o EuehhEs 3 GR0RepYh emaliiprerce

t he esently.cl.ai med co nds, ne s of delivering
o CRREL ke B AR BB Sne il e 4 Gt s Keloor oo
Pr qick, gy gedupf fhen P hipdrefins bl RAtdnD fre AéRacRil SRAG/B£b M¥stituents are
nodi fyi n functlonal.gﬁﬁ%ﬁ% pre%ent i n, the conpound

i nn ﬁe %oTﬁlgtm@ﬁg . . }a@fﬁq &H&gergq.. iacluds, écg\pggpple, an

ei bIRT, a perfluelehikie siBANRE Bt dnihyd), a hRlo¥d @ hy&rQX}Il,rhecarbonyl
parent conpound. Prodru%s i ncl'ude conpounds of the

” Ny, ahfygmdxcy, angpylh @, thiggarbonyl (such as a
S UkHi (F Yl thioSHeQMD of SthRANHRE) L0 280Ny 1Tk {

thelpro niéoof thg present gﬁbéhti%% ?%ﬁg%ﬂ%,apﬁ@ﬁﬂuga
adBigsPRanateedPhasPing e rramingn asubidecin, aniiding |ap amixs, 4 cyano, a

f Ofiodad 4,68 I \ AN 0 sulf ydry|
Bl 58 UG, O AP L U,

ar sulfppamidond sudlgnyloa carbot@clyiDn REGHE B 1 Baralkyl, a heteroaralkyl, or an

s SRR ol P AR S0 o

t heubstitoents wndisas bétetongelyls aglealkyl, e tdn themsel ol bs bk tithed, it
isaigt%ﬂgpd to indicate that one or nore hydrogens on

t h&PPATRSI® i ndi cated in the expr essi on using
"substituted" is replaced with a selection fromthe 5

i ndi catBe tgmothdrepentigily vifdaite bhatntt bea éontlionad etthti®rhson

I | i S. not. ded, d that th )
suBSHIseleTSRM S & ity 16 s of SwptuRe N grelig-dependent

20 sukissse$ oietrdat hs sKBHIOMO bf EXEer of bther proliteatitd ther 38 eLin a host.

hydrogens on the atom are repl aced. Ket o/ oxo

substityents. are .not present pn aromatic nojeties.

Exenpl a’?syusseégesr Tt tll}ggetl@ ?ﬁ’é?z\?&g, Of &Ptl"é’ffgﬁ?fﬁ'é,e ggent meludes, but
al sybt limitqzﬂelt;,fdémmﬁiiab,l‘tmbulfaﬁttmﬂbriﬂﬁbdcﬂl( ElcLphepBARME )ifosAmide,
hal ogen, . a r , .carbqgnyl .10 _(such as a . .
ca?ﬁ%ﬁ%ﬁ’t,harﬁ’r’?g’eﬂ‘?j ﬁ‘b‘ﬁ‘?ﬂﬂ ?a%‘bfrl?r ﬂ?f‘?r?uré?ﬂ’ daxgiding  a

t hgcomatbios) Yhiogakia, Ratodtatis, Me@RSt-fts, 6AndBiGRELE cStarBlne,

a thioformate), an al koxyl, a phosphor phosphat e,

I, a
25 q carmustine, Jomustine, streptozotocin, carboplatin, cisplafYn, oxaliplatin, 1proplatin,

30

tetraplatin, lobaplatin, JM216, JM335, fludarabine, aminoglutethimide, flutamide,
goserelin, leuprolide, megestrol acetate, cyproterone acetate, tamoxifen, anastrozole,
bicalutamide, dexamethasone, diethylstilbestrol, prednisone, bleomycin, dactinomycin,
daunorubicin, doxirubicin, idarubicin, mitoxantrone, losoxantrone, mitomycin-c,
plicamycin, paclitaxel, docetaxel, topotecan, irinotecan, 9-amino camptothecan,9-nitro

camptothecan, GS-211, JM 118, etoposide, teniposide, vinblastine, vincristine,

-41 -



phosphonat e, a phosphi nate, an am no, an am do, an
am dine, an imne, a cyano, a nitro, an azido, a
wa@eiokyxdsyl , an al kylthio, a sulfate, a sul f one€BEUSH04/010381
sul famoyl, a sulfonam do, a sulfonyl, a carbocyclyl,
a heterocyclyl, an aralkyl, a heteroaral kyl, or an 15
aromatic or heteroaromatic noiety. It will be
under st ood by those skilled in the art that
s ubBerlijen prcabezine, aspatigineseo psgabnargasa oylreotidt, leytramestioe, and
B£ﬂ§ &l ves be substituted, if approprlate The
terﬁ1 erapeutically effectlve anount" of a conpound
of this invention means an anmobunt effective to
inhibit the class of enzynes known as cyclin-dependent
201ikiDvszgesnd Fotnmdationt he synpt ons of cancer or ot her
proliferative or other diseases in a host. As used
>her ei n, Theycliedspendent kingsa irddyitorooef thiaintventipmehi beadiinistted as
ag altreta
P b AR oot 8 prhltidehies b s A S W
mee«hitmt ef thangtive agml&xmthalheaxgpnﬂs hitodEgption &l thabidyione mammal.
i tabi ne uani ne,

[)L%Lﬁ%p% h3 ﬁ(’ilhll’lflslt 9% r I dl " ehvegggggaE glgﬁsgﬁﬁ}a]bis?gjor se in conjunction
c ymth @hammceuﬁsals; arthmaﬁ irﬂez,lddabmaﬁpéume agéiltd @ph 0Z6hBiGAtbn of

tin | ti.n, oxall [ I propl.atin,
hFEng‘ﬁtc agenty. Sﬁgﬁi‘aeé‘%lf fea %J theJlngléﬁm flpsgribgdistein bestow
anfaﬂ@@bletsembihl’gl ﬁeperﬁést&lam EfpouSRSRHG NS thdnE LAk irsle
strol . acetate, gro erone acetate, tanoxifen,

PisiFioR a5 IEoNY LB tonse oaivet iRetions, oral formulations, and

dl 6thbi¥ a8 tis¢ RQAtA HeatePURANSIRAN SGheP LA G histered a]lgne but

dactinonycin, daunorubicin, doxirubicin, déru 1 ¢in,

mi Piefeambly g admingsieaschyity ® Aearmpgentien) e¢rnercselegt©d on the basis of the
15 Pl LREY LR of B@in stk and Qﬂﬁﬁ.& gﬂrgla&%?&tl Bfafiite. Suitable vehicles

i rinotecan, 9-am no canpt ot

c a#nsk theinfosmnlatiqusre dascriti, for gxanatle pothi dteok Reemngtos b de,

L e S

aspempaiynBsséon, PegdSpadifase, octreoti de, estranustine,

and hydroxyurea. iii. Dosage and Fornul ation 5 The
cyclic f this i
can be qu ﬁ%gatgﬁeercjg J[%}‘Te%el%tq ? r%}l dos pélgllj]%aecfuﬂg: lny acceptable

20 pr esinifositiond wisclheongirise n tlderaepemsaeﬁy biffecaing amamin sf drdak more
p r o‘iiﬁi) ﬁﬁtgcot??%ensul ﬁct?%ve% (%]d g&c&a g si%aﬁ%bmg %@ﬁ&%ﬁggy@m with
ad(me!’ur stoes .ﬁdmbgcealmllﬁ m&ﬁtﬁﬂblb oataibrs MRRIAS cH\wad/badilenk 0K s
A AT R .
may be specially formulated for administration in solid or liquid form, including those
25  adapted for the following: (1) oral administration, for example, drenches (aqueous or
non-aqueous solutions or suspensions), tablets, boluses, powders, granules, pastes for
application to the tongue; (2) parenteral administration, for example, by subcutaneous,
intramuscular or intravenous injection as, for example, a sterile solution or suspension;
(3) topical application, for example, as a cream, ointment or spray applied to the skin;

30  or (4) intravaginally or intrarectally, for example, as a pessary, cream or foam. In
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10 therapeutic agents. The chem cal features of the

i nhi bitors described herein bestow favorable
wa@eloalo9d1Bey properties on the conmpounds, rendePCTyS10n£om0381

suitable for admnistration as intravenous

formul ati ons, topical formulations, oral fornmnulations,

and others as discussed in greater detail below They

can be adm nistered alone, but preferably are

ad fFa1e erabedimehts, fhepharmaceitice Llnteragitiooamey be neepwogeait, ba, do

th j e of adm nistration and

st gﬁg%?dg%ptﬁ%ﬁg%%r%gﬁ%%g?gg%ﬁ%e. Sui t abl e vehicl es

and their formul ation are described, for exanple, in

t he booRVetiing agepte smalsifeppanddeluisnits.sliciSisisedivmdauryl sulfate and
( Re[RROh RN stSariB ak ' | Publ i shi ng
Conpany, E?is%ro n’, 5 [F‘Tg%.ﬁ,%y Bgi&h%%tﬂs’%ﬁ%g ol g%ﬁ% d 0%1% & E?n,ts’

5t hewesterdes flayaringand perfuymrioy agbets, pharmtiessunt aatidxydants can also be
ac ositions which conprise a
t hgfeg%@u @88%8@0%2@%ct i ve anount of one or nore
conpounds of the subject invention, such as descri bed
above, Ewxavml¢satf pbarmecratibally astdptableoméoxdamminelude: (1) water

ph ' y..acceptapl e .carrier addi tives .
B G it o R R OR RO By P il it e,
pherdiw ewetabisalfite eotias istlficnmd dfie KKRE(2P bR S61able aAEXMah R Nsuch as
ma ci.al Ly faormul.ated .faqr inistration in

10 o eclba PPl b o BioRey Ehirelt RFOL B obted ipeuinese (BHT)
t hizcfildh) propy gallage] hipbd-Glcojst@o]Nind tKAiKeO4hd (B e @XM RS agents,
drenches. a%udeoigs or.. non-aqueoQus  sol utions or o

su @ﬁ@F ac1d, phglensdianipg fefrascstio FiidEY ). sprbitnl tearic acid,

paphdphdridracidapl th€mitd. on to the tongue; (2) parenteral

adm ni stration, for exanple, by subcutaneous,

i nt ramuscul ar ot L nt ra%eriOUE injection as, for

exanpl e tefo8ags Atmmistged,wilh AT eurss ase deperding ugomyknown factors,

15 t ofichak the pRhrh&addyBiinic tRAra@%ANBY & th@SarGeut: §8dh: a !
appl i ed y?o t he rgki n, 30 oeralf%1 4)u In ra(a/agflignlgﬁ#yand

or oRIR QLAY RIiGn: thechec duealiine waight af o sssimgat; the satre ond
f Og¥tént bithe 'sﬂlgptgﬂs;zc%ﬁ@ 8%%&&9?&%%89%9 %rg(ééi]lc of treatment;
od t he ph ar at 1 ona ’

certain enbodi ments, ar naceuti cal pre
rras}pdﬁge ofdast fepireshy drdagly dpsage of aitive imgtedizhiesaabe exretel oullye about

t O RULE 18H0 ARAL, T i ent s, | sifier

and | ubri cant % ﬁg g%’%llnggérskggg%m @S%Tvelgﬁtr Wg{gjeé’ﬁ#medsdose
20 nrelepiressdbam &1 treabattd0 negkgnel | as col oring agents,

rel ease agents, coating agents, 5 sweetening,

fl avori ' . vatives .an
ot o Dae S HRCSF B e Silbre O SRALNAoK S8 @ o out 1
Exagfn @wubf00phaeirsteingrediehtpenust i tibdeghamidcenticalanimpositions

I NGl udge n(g:l'gdlélfﬁkﬁf ordinarily be present in an amount of about 0.95% by weight

based on the total weight of the composition. The active ingredient can be administered
25 orally in solid dosage forms, such as capsules, tablets and powders, or in liquid dosage

forms, such as elixirs, syrups and suspensions. It can also be administered parenterally,

in sterile liquid dosage forms.

Formulations of the present invention include those suitable for oral, nasal,
topical (including buccal and sublingual), rectal, vaginal and/or parenteral

30 administration. The formulations may conveniently be presented in unit dosage form
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sol ubl e anti oxi dants, such as ascorbic acid, cysteine
hydr ochl ori de, sodium bisul fate, sodium

woredoabvaed fite, sodiumsulfite and the |ike; (BJT/US2004/010381
oi | -sol ubl e anti oxi dants, such as 10 ascor byl
pal mtate, butylated hydroxyani sole (BHA), butylated
hydr oxyt ol uene (BHT), lecithin, propyl gallate,
al pha-tocopherol, and the like; and (3) netal
chenduiapige arenred | by awy faetheds Wﬁuﬂiﬂpb’né@thd art Ofpharmacy The amount
et (
oy o R R Pl A L R Ll Bppoe a singe
doglaspee dami \ml]stde/r degending yponthedwstrimmg tieatey, e paticlilsignode of
up n f 5 such as the. pharmacodynam. .
ch g? a?t sgerﬁllﬁ% ?Iglé 20 e eacptnl ar t1ecy egﬁ WE’@E fen %%?Irfq%/%e%r’f‘ﬁ carrier
5an dnatemahto@mducad sinplie Sibsagt foam; willpena@8; bdalatdoudt inhibitor

i oient. fih
PR RERBEE S SRPEAY G eheaHpareg Rgsen, i amount
f r edil emngy frofm aﬂ)l‘)ﬂ&lt PERdRht to aBAA ninB§-1Bhd ﬁ&éenggisdcﬁ%jméf}hent

da|%% %ﬁ %gmﬁgf active ingredient can be expecte 0
be PEBIMY Pl 1PexIsBLIC 2beHi (0 RpicentgnaFiprafurblk fompbawh 10
ofpaggyum@kghjopa%éflthe preferred dose 20 being

about 0.1 to about 30 ng/kg. Dosage forns of

0CONpPOSi| itable for_ adm nistration contain from

0 about 1Meﬁ’§ai By PEER3EInE hees fepnstions o canposigieawinglide the step of

un bhngﬁ@m&d"@%m@f@ﬁ%%&Ewnﬁ%ﬂhe CREDRSheh @8 Swith e c%‘éf :}f[n%
|ngred|ent will ordinarily present I n an anount
ab8eftonglhy Hus Blymm@@w@sorjb@g@éle@ﬁq Inigenarel the fowsiugptionsodre prepared
t ey GRIRRRASY 41dQREmAb! bﬁﬁ h
adﬁ¥n|stered 25]g?a %hgg%%agggg§§Qé ggﬁggfﬂwgﬁmgﬁ
c apyentes, withglisued @némﬁ Op buelediyided solldmahmu jodbath,sagd éhen, if
15f05&§ syrups and suspensions. It can
al so g%ﬁgﬁﬁfﬁﬁgﬁ parenterally, in sterile liquid
dosage forns. Fornulatlons of the present invention
i ncl udeFamglagors afithineention suitable formeaakiministagipcaky be in the

o sy Seden St TR, 1HRC R et b oty
Masicesa vmhaoemg bgétragacqélggslzl/\ﬂgeilgsgranlﬂﬂsaun gr ﬁ&%gﬁoﬁ or muspeﬁ&on in
angC@ééLg ilig’ -a e s %bcaﬂ qsr?n ﬁ én gvlafer SF w%fﬁ mi;lyf uls1on

20 ammmtan elpfir antympeoﬂ ﬂ@ﬁﬂﬂ]ﬁeﬁ(ﬁsm@:ﬁh @fertaare, B&hce E%lhﬂi}?&d glycerin,
osage

a carrier duce a slngle
F o StoRt bl ah it e B B Gh gorimemped,
t hlaeqirﬂftrhiuwdlaﬁfouﬂm @ compord B e PhdsaitiiBRntio R AMBMRinEdient.
%ﬁlﬁ? gg F%]ent whi ch, can be conbined with a carrier
{niyhi © Besl Heenion iy jakso g adgmnisiesphasd holus, electuary or
ge@gmally be that anount of inhibitor

25 In solid dosage forms of the invention for oral administration (capsules, tablets,
pills, dragees, powders, granules and the like), the active ingredient is mixed with one
or more pharmaceutically acceptable carriers, such as sodium citrate or dicalcium
phosphate, and/or any of the following: (1) fillers or extenders, such as starches,
lactose, sucrose, glucose, mannitol, and/or silicic acid; (2) binders, such as, for

30  example, carboxymethylcellulose, alginates, gelatin, polyvinyl pyrrolidone, sucrose

and/or acacia; (3) humectants, such as glycerol; (4) disintegrating agents, such as agar-
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whi ch produces a therapeutic effect. Generally, out of

one hundred percent, this amount wll range from
wW@b@myno2i3per cent to about ninety-ni ne percent PET/HS1004/¢10381

ingredient, preferably fromabout 5 percent to about

70 percent, nost preferably fromabout 10 percent to

about 30 percent. 10 Methods of preparing these

formul ati ons or conpositions include the step of

br i3A§; ericiimcerbarpte pPlatol witrpipce slsbuslginisfacidy eerfpimesiiénates, and

in [ n

o R (IR i@ s, AthaP Bl (67 %soiion

fo ramﬁlleaﬁtmlsmclaa@qwteemajr mimom;;mwnnﬁ)mmzﬂis M7 pwektinphgen®t @kl as, for

:D::]l?}g? u.l;lg cet&i %olﬁo S% ;I(!eg }Tl%gl?sltga?%e ! %O%Pég e%? \eﬂl@wia&m and
5solbettomiger ddye (B lulﬁfcalhgtsﬁhh 281, dalvdiin stebralbPmABEEIS MM rate, solid

sha duct. or ions of the invention

S OBl BRSPS ot B SR st diefeot Rt (Dgelpring
of agads W S case dE BhSes, Elibleltsﬁa,nd"pﬂtéI Bk PharhREQMOA S otapSitRAs may
a flavored basis, usuall ﬁﬂﬁsucrose and acaci a or

t r 2GAEARPTHY, bufeigeaesnts.giokid gprarositigns g8a gmalat /¢ WAY dpo be
SUSRBSEPL fillkrs iBRoR MRS fiREA gb@d'ﬂm%gb’s%%é %SIIDF glﬂ:'h%xmg%nt@as

an_oil-in-water or water-in-ofl qui.d sion

1055 lagtpse py milk sugarssaswadl asémghagolga@r mellélé p¢lueshyleneaglydotvemt the
bagg, such as gelatin and glycerin, or sucrose and
acaci a) and/or as nouth washes and the |ike, each
containing a predeterm ned anount of a conpound of
the pr eéé%{ letimpydistrpagn by sorapressian of endlding, exftienly withrone or more

'ag %‘%F%ﬁé 1}1%%&%@@ Cs g@.ﬁ@s@éd th?]gtgtmu g%@ p@Xreﬁ lug’?% B%ﬂg (for example,
o) Igﬁléltﬂti@fslé@@xmpﬁﬁmgmﬂ @ﬁuhoﬂﬁ\),dnbmqant frert dduait preservatlve
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hydroxypropylmethyl cellulose in varying proportions to provide the desired release

25 profile, other polymer matrices, liposomes and/or microspheres. They may be sterilized
by, for example, filtration through a bacteria-retaining filter, or by incorporating
sterilizing agents in the form of sterile solid compositions which can be dissolved in
sterile water, or some other sterile injectable medium immediately‘before use. These
compositions may also optionally contain opacifying agents and may be of a

30  composition that they release the active ingredient(s) only, or preferentially, in a certain

portion of the gastrointestinal tract, optionally, in a delayed manner. Examples of
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suppository wax or a salicylate, and which is solid at room temperature, but liquid at
25  body temperature and, therefore, will melt in the rectum or vaginal cavity and release

the active inhibitor.

Formulations of the present invention which are suitable for vaginal
administration also include pessaries, tampons, creams, gels, pastes, foams or spray

formulations containing such carriers as are known in the art to be appropriate.
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vagi nal © adm ni stration al $o |ncr
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the ar tPhEHn&%@utﬁQlWoﬁBBéi%tﬁ'of this invention suitable for parenteral

administration comprise one or more inhibitors of the invention in combination with
25 one or more pharmaceutically acceptable sterile isotonic aqueous or nonaqueous
solutions, dispersions, suspensions or emulsions, or sterile powders which may be
reconstituted into sterile injectable solutions or dispersions just prior to use, which may
contain antioxidants, buffers, bacteriostats, solutes which render the formulation

isotonic with the blood of the intended recipient or suspending or thickening agents.

-47 -



-46 WD 2004/ 092139 PCT/ US2004/ 010381 Dosage forns for
the topical or transdermal adm nistration of a
w@ooopowiad of this invention include powders, BQF/HYHP4/010381
oi ntnents, pastes, creans, |otions, gels, solutions,
pat ches and i nhal ants. The active conpound may be
m xed under sterile conditions wwth a
pharmaceutically acceptable carrier, and with any
pr eser vBx4nyes of sgitdblef fqupass and ncmwmmi eamtisys which mayby etployed
re
con e il SR s BB e TRl B o Do
i nkdubl ttstglyceeol;;prpp;éerteglycsu pblyetbylami gipdol,and thedike}, afd @iitable
BT L G R —
5 S| bthgzkmme Prd;ﬁﬂﬂmmty e, beShdintained, & eelamplal lg, tﬁ@ﬁise?df B&atmg
her eof,. 10 Powder s an sprays can

X sullh Kt fion, kY s o BB P foa T e i e case

exef @hRiicnssatabyate hs86F A8Rctafdl ¢, silicic acid,
alun1nun1hydrOX|de caIC|un1S|I|cates and polyan1de

powder, m xtures of these su(gtances Sprays can

addi t i oﬂ%ﬂs? GORRATHIQRTmAY l8¢ A adip B ISPy AsPrestryativeg vetting

Chh@n6f bhiasohy i Ra8 RO BSpaitk MRhB! brbRntbS yiqﬁ& hdidh 68
hydr.ocar bgns, such as butane and propane.

10 77 BYSeRIBHRATTSIRBC s HaY By thh dncksinae! serosn @a@@cf@nal and antifingal
Pr asenfll 139 oL, Bhlabdh, gﬁbﬂoﬁ@cﬁﬂol ﬂ)t:ncﬁ S&‘BMW ?ndotile ke %t may

pr esent invention to the bod y. Such osage orns
bealitbredsiablefiogsdpda ipgjome agtnispeick pngigans, aoriimnm}ﬂqndemnd the

t hﬁkepﬁlﬁ)stﬁéléorﬁn;ﬁ)\éﬁighé ?rpaddﬁloﬁlréroﬁgg&e S dmu&‘the %%ectabl{ah o

Absorption enhancers can a use I ncr
fl nb@ﬂmce!lh@l ﬂqrmgnaa/dleds@ght@oskbmhe mﬂmelon af azeofs timindélay

151! MO@%P}& BERGY %ﬁ]‘ﬁl %Bl?cystear then Ig@{ ﬁ\” ding a rate

contr I ng ne rane. I'spers @ t he conpound of
the present invention in a polynmer matrix or ge
Qpht halltisemé oasasy itaerdents prodoyng thﬁ ﬂnbnapmtis efqumﬂar Blhlbltor it is

Eg{iéégﬁ%@?)hl htﬁlag (r:(Bth)%’of ?16 11,1%11 %ﬁ{l]ﬁ)% neous or ll?tramuscular
Phiayectore Thisaedy heampmmlibhedﬁs' thof usb hf 8 liuid @idpbr@ionsof Icfy@tbilﬁie or
f t adm ni strati r

| oA B ER bl WA DR bRt R R e rif pEfbSoppfop Skshe inbibitor

20 onthewdependsaippi its fﬁmﬁlﬁdsalahcnyWEGE eptuad) InfrySdefédlBon crystal size
eous, .or dlsperS|ons

I sot.oni ueous sol ytions,

s USRS Tom igimefiunie delyeCabsopiion slgvissesnic iy admimigisred
beinhib&6:0ffH istadé@eblisRédbystiRbliving or Bispeidd) e fRlukb ANS of
dIS% sions just prior to use, which may contain

anf$%8 dants, buffers, bacteriostats, solutes which
render the fornulation

Injectable depot forms are made by forming microencapsuled matrices of the
25  subject inhibitors in biodegradable polymers such as polylactide-polyglycolide.
Depending on the ratio of drug to polymer, and the nature of the particular polymer
employed, the rate of drug release can be controlled. Examples of other biodegradable
polymers include poly(orthoesters) and poly(anhydrides). Depot injectable formulations
are also prepared by entrapping the drug in liposomes or microemulsions which are

30  compatible with body tissue.
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wWEOANBA04/ 010381 Exanpl es of suitabl e aqueoRGI/ESIH04/010381
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the subject method may be used in a suitable hydrated form, and/or the pharmaceutical
compositions of the present invention, are formulated into pharmaceutically acceptable

dosage forms by conventional methods known to those of skill in the art.

Gelatin capsules contain the active ingredient and powdered carriers, such as
lactose, starch, cellulose derivatives, magnesium stearate, stearic acid, and the like.
Similar diluents can be used to make compressed tablets. Both tablets and capsules can

be manufactured as sustained release products to provide for continuous release of
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the present invention, are fornmulated into

phar nacs%lﬂ}t{ogg %olr %ar%rtl:tgreai)ztic?rr%lai%tration preferably contain a water-soluble salt of
the active ingredient, suitable stabilizing agents, and if necessary, buffer substances.

25  Antioxidizing agents such as sodium bisulfite, sodium sulfite, or ascorbic acid, either
alone or combined, are suitable stabilizing agents. Also used are citric acid and its salts,
and sodium EDTA. In addition, parenteral solutions can contain preservatives, such as
benzalkonium chloride, methyl- or propyl-paraben, and chlorobutanol. Suitable

pharmaceutical carriers are described in Remington's Pharmaceutical Sciences, 18" ed.,

30 Mack Publishing Company, Easton, PA, 1990, a standard reference text in this field,

the disclosure of which is hereby incorporated by reference.
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aCés@ﬁl@dgﬁs ghl‘ﬂﬁfaaﬂe?% eﬁ‘l‘éfyay 'st%Ma@i? cg&lxc gl?TCP(? tp%s&al?e and skin,

hroug bol us |nject|on Erefera y sev
20 g qipyludipg sgyramons exbcparcinmma; hermafepdisticiwierns oblyephaid llneage
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S5Rh BSby R ABA B AR 35l s
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25 of promyelocytic leukemia; tumors of mesenchymal origin, including fibrosarcoma and
rthabdomyosarcoma; 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.
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the active ingredient, suitable stabilizing agents,

and if necessary, buffer substances. 25 Anti oxidi zing
wag@ane13uch as sodi um bi sul fite, sodi um sul fiPE&J/US2004/010381

ascorbic acid, either alone or conbined, are suitable

stabilizing agents. Also used are citric acid and its

salts, and sodium EDTA. In addition, parentera

sol utions can contain preservati ves, such as

benzal k&aimperneh Hiselprd herpiit hgy alscobe yselpipl thpmeabent of Abetieimer's
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pul monary rosis, arthritis, gl oneruloné
r eb‘teéﬁéslﬁIS?Sls,frellmlmmgelan@L ﬂmaésmycuclar atrephywhd cerslnfrllger y,

an { enosi r.est enosi.s.
15 friie gggl((%%cin qg%’l(%f%@s?@ n§€nsd fes, %f%ﬂ angEya ésr?ﬁelglc iy ?rygé%ocmted
Thmth m}’pwdlldhlnﬂur(mohsg steckehwad eapErfasﬂ@l iajupg atriething, Berosclerosis,

useful. i,n the .t roliferative or. ) )
hy%élrnbl%lg Sef g %%?%@ Eﬁ’%@%& @i elagieal fiseases Gretpindut
di sedizdted tovthredic aﬂe’ﬁnﬁhrﬁﬁx’p&@ﬁc arfethi) e gElicSRRE @feases of the
neurodggﬁ%ﬁratlve dlsg rs anpd.cardi ovascul ar

di WHY plevepa fnelnding Pyt nof haitedipostsrRrsoss ) agthrtis) aspirin-
20 hegepkitivédh@nodimeditd, cydiic tﬁBﬁ)sfsrlﬁﬁﬁlﬁl@@Elef&Els 1@dﬁé§ rdﬁs%ﬁéés £d cancer

cancers, |nclud|ng (but not limted to) th | ow ng:

cakbidnorm, including that of the bladder breast,

colon, kidney, liver, lung, including snall cell lung

cance r Cor@ﬁﬂﬁcﬂ‘s’iﬁ%se@ﬁé&m bs deleiifors VR 3ks REA GloBRSte the level of
sto cervix, thyroid, prostate, and skin, 20

Fﬁﬁl ot eytessis. EhspengraiaroulichereSpobesisel in the
t Uﬂﬁ&tﬁﬁerﬁfof {ivAYRTedtidnd (BREE but AGH st 9o HEW kﬁ%&ﬁaﬁl 3 rﬁﬂg%g virus,

| ynphocytic | eukem a, acute | hoblastlc leu
25 p-keapgsvirus, 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.

-52 -



| ynphoma, T-cell |ynphoma, Hodgkins | ynphona,

non- Hodgki ns | ynphoma, hairy cell |ynphoma, and
w@eoke9213% | ynphoma; hemat opoi etic tunors of nRET/O5TH04/010381

| i neage, including acute and chronic myel ogenous

| eukem as, nyel odyspl astic syndrone, and 25

pronyel ocytic | eukem a; tunors of nesenchymal origin,

i ncluding fibrosarcoma and rhabdonyosarconmg; tunors
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|n%§g % g$sg§ﬁ£%%%kgna neur obl astoma, glionma, and
sch onas; ot her tunors, including nelanona

senlnona teratoparcinona, osteosarcona,_xenoderona .
pi gment 6emrpunds disgloendthereithmmnaalsq baqmenlelyeflgh feugvantion of hair

¢ a'i "hat d el

PCT. Sfbg@?8§§gg%hm%%%§%%%dsadF%% osgggﬁé{gln nwn?Fbr
She eyzmplela CIPK tiabitor e hthedmentadn nMytregisedto’ ighibit smdiﬁmuoa&f cells

su nt f| I N k | yed

g]?ﬁ 1} %ﬂggééht%?rg VA %)%ﬁlr’.l]g the Qf gllj gtglrcg a c%t)t?i)xwglge lgaﬁ,]yargets

11@nﬂﬁaﬂm@A9H£1995)). Cbnpounds dlsclosed herei n may
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adenovirus), prevention of AlIDS developnent in

HI V-i nf ted ual s, aut oi ne di

(1 el ot TaoSAR O S e R B e b hton

er )(idﬁﬁﬂﬁfefe‘ﬂ USgethRtlbiode fiankisilyydiha&inen anti-cancer treatments such as
glo ruI hriti. rheumatoid arthritis, oriasis
PP o5 W ol SEHCE Stk Seitier et onr DBt ot o

15melliniiedl S0, DNYS Lk RAIBEE REMAL biB asdélaﬂz{tﬁﬁfreoﬁérﬁﬁkﬂdtoﬁgls&ﬁ@rase II
not linmited to Al zhel mer' s di sease, - Al DS- r el at ed

deAwHtiioss, syshiag PigReics lappisemease IAmybitarnpihes CPhtld oafopotecan,
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atrophy and cér ebel egeneratlon)
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reperrtusion |njqry,_arr Yy erosc OS S,
20t o>€¢rnmiarmduﬂfédhqme@htmmtlon glapbedsefiil Verthelprseasies or reduction of

he%‘id%h@egdt%ﬁ) egé (ﬁlelﬁ o%t%rp%dﬁjc%dg eb%yattlae getlr]aé)lylé)%nc]{l/e%gotherapy

chroni ¢ anem I C ane
di seases of the |nusculoskeletal_systen1(|nclud|ng but
not i niftfemwdaéedo@taefapd dossi @Chn@nhmtwmpm@):tsamplqyithﬁ— 20

Sé Qélln 6qu8$ Siﬁng 1 ey \Lfﬂ’ﬁn th%yd%gc?g nlgg) Eles%ng'dd an n% e other

sclerosi s, I Seases an
pharmaceutlcally active agent or treatment within its approved dosage range. For

25  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

30 may be administered either prior to or after administration of the known anticancer or
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pai n. Conpounds di scl osed herein, as inhibitors of the
cdks, can nodul ate the |l evel of cellular RNA and DNA

waymiloedds. These agents woul d t herefore be use€TUS1004/010381
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the treatnment of viral infections (including but not
limted to H'V, human papilloma virus, 25 herpesvinus,
poxvirus, Epstein-Barr virus, Sindbis virus, and
adenovirus). Conpounds disclosed herein may al so be
useytaidxi¢ pgenh Eoctxerplss the entoiosie aofivityoriieesyclin-dependent kinase

inhibiting the . .
aa PR RSB 4 r oV  lenC aor yitomtpsosre
[ mgbmtat@amgenﬁﬁgagdnﬁ@ BIEE990y. by bl ocking the
progression of pre- malignant cells that have already
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" ﬁ%? al so be useful in inhibiting tunor
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20 formul ati ons of the present invention may be usef ul

for the prevention or reduction of incidence of
W@b@pmeeilag which is often i nduced by radi ati onPCTESRPY010381

or chenotherapy. |If fornulated as a fixed dose, such

conbi nati on products enpl oy the conpounds of this

invention within the dosage range descri bed bel ow and

the other pharnmaceutically active agent or treatnent

i ORRF0G fg approved dosage range. For 25 exanple, the

cdc2 inhi bitor ol onuci ne has been found to act

synergistically with known cytotoxic agents/in

i nduci ng apoptosis (J. Cell Sci., 108,,, (1995)g

Conpounds descri bed her éimNiE¥) al so be "adm |ster

sequential ly with 5H8mn2ﬂﬁﬁﬁmﬁﬁﬁ@@ﬂeor cyt ot

agents when a cof |nat|9ﬁ on is

i nappropriate. The nvenflon |§ not | iHg-te

sequence 6Wh%@ﬁhn|str tion; conpounds descrlbgd her ei n

30 may be |§ﬁ?ﬁ ei t her prior to af t
adnlnlstrgtl he kRowhC anti capger

exanpl e, the cytotoxic actlv'ty
cycl i n-dependent klnaseH '
affected by the sequenc€ of aggrnistration with
anti cancer agents. Cancer Resparch 57, 3375 (1997).
5 v. Synthesis The conpounds ofr the present invention
can be synthesized using the nethods described bel ow,
together with synthetic methods known in the art of
synthetic organic chemstry, or variations thereon as
appfheeiedt ed by those skilled in the art. Preferred
met hods i nclude, but are not limted to, those nethods
descri bed bel ow. Each of the 10 references‘bited bel ow
i s hereby incorporated herein by requﬁnc 4
i nt er medi at es preparlng t he conpounds of
la, 111 and cergain dife? NG fids discl o
are pyrazole am n n?tg&&. I, am nocarboxgm dgs |11,
and ami noesters |V.\ The preparation of,NtE
i nt ernmedi ates has precedence in the chenlcai
l'iteraturesneicER RN nmet hods are su rized
Schenes Aé&&gg‘ 15 i . F@teg%cycl.
Chem 1984, 21, 1049), ga%d‘h%bﬁ K.
Robins, J. Og. Chem 1956 CPAEsit P, schni dt
and J. Druey, Hely. Chem N , 39, 986.). See
al so Tom naga et al. ) . Chem 1990, 27,
775, and PCT Applicatlons Nos. WO 00/ 21926 and WD

5 99/54308. A wide varietygof sgarting

Scheme C

RO i-Pr

‘ 1) Ac,0, NCCH,CO,R
i-PrC(OR), - / \
2) ArNHNH, \
HaN /
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hydrazi nes and al dehydes are commercially avail able or
can be prepared by standard 20 organic

wo e@nsdasat i ons. The substituent Ar, as used PET/UB2004/010381
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i ndicates an aryl ring, substituted to conformto or
to be converted to a corresponding aryl substitutent
of Formula |I. Conpounds of Formula |I can al so be
prepared by treating PrCOCI with CH2(CN)2 in the

presence of base, treating the resultin%méfngound Wit h
PC15, dyemonidestl] eng bersenysried ticyragotold, A iprippdinesf thapresent
2

R T o B e, B ey B o Arpalact IV
NOGHI@INI2 theDi¢ stice 0f a gyifsbisisplvint2gucNabdiciommethand, by treatment

ki RO B Brog R oSl (@R B PR Enga D 96 B ¥
NCGHHRONBR prefepatB( £R)c3d ¢hlorle téd\gNeiiBoxdANonitriles V. Alternately

carboxamidonitriles V can be prepared by coupling aminonitriles II with carboxylic

acids of the general formula ArCH,CO,H in the presence of a suitable base and
coupling reagent in a suitable solvent. The coupling of amines and 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 / | ROMBO
> —_—_—
HoN /N ATGH.CON N Formula I
N or Ar CH2C02H + 2 N / or H+
: I coupling agent l

I v

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.

Alternatively, carboxamidonitriles V can be transformed to the compounds of
the present invention by heating, preferably for about an hour in concentrated, strong
acid, preferably 85% H3PO,. Scheme E shows an alternative means for preparing the
compounds of the present invention. Amino carboximides III in a suitable solvent,
preferably a lower alkanol, are treated with an excess of an ester of the formula
ArCH,CO,R, where R is, for example, lower alkyl, and an excess of a base, preferably
a metal lower alkoxide, preferably at the boiling point of the solvent, to give
compounds of the present invention. Many arylacetic esters are commercially available

or can be prepared in one step from commercially available arylacetic acids by
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N 1) Ac20, NCCH2CN I r Il 2) ArNHNH2 NC i-Pr acid
or base hydrolysis H2ZN NN 1 511 Ar Schene CO

WORDMAM39 i - PrC(OR)3 1) Ac20, NCCH2CO R 2) Ar NeNHESH4B010381

N N I v' r -55W 2004/092139 PCT/ US2004/ 010381
Aminonitriles Il can be converted to

pyrazol o[ 3, 4-d] pyri m di nes of the present invention as
shown in Scheme D. In summary, the am nocarboxanide is
ac y$terifecgtion wih poergbisyof amalcpteol R @ emeferably ah refluk tveithl eghyl or

' , L { nt 5.w.th
5 O AL oS BoPas Sbft e BRSNS or B ahf ERUPE Men 12 bl G or -
acildOHahlteteatoklyt heouptingehgenfsiCH2COXC qan & escabprgfodddly in a

A PR B S CChalR B ARPSTAEL 52 b1 cpared by

coupling amnonitriles Il with carboxylic acids of

5t h&clygardf al fornmula ArCH2CO2H in the presence of a

10

15

20

suitabl e base and coupling reagent in a suitable

sol vent. The/toupling of anines and carboxylic aci ds.
has 10 hg eviemgg (Kl ausnew and Bodansky, Synthesis
1972, 453-463), th vari ety of

ase

Formula I

ArCH,CO,R

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, Angew. 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.

Scheme F

i-Pr

sodium

»  Formula I
ArCH,CN

This reaction is preferably performed neat with heating.

Pyrazolo[3,4-d]pyrimidinones may be further elaborated as described below to
give additional compounds of the present invention. Electrophilic aromatic substitution

reactions can be performed on the Ar group to introduce substituents. Such reactions
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reagents available for effecting it can be appreciated
by those skilled in the art. Schenme D NC 1-Pr NC i-Pr

wha®e/09248CH2COC1 ROM H202 Fornul a | H2N N/ N PCT/US2004/010381
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or Ar CH2CO2H+ Ar CH2CON NN or H+ | coupling agent V Ar

Ar 15 Transformati on of carboxam donitriles V to the

conpounds of the present invention can bef . q

acg [ . .\W th.an cess .0 rogen

oCSRIRS| SSH Ykl 82 TRM i L3y G857 b HIE RS

pr efletatibh Fradeietrafis) ghihromettiglation, ahlReuii s aBEsinbRetBylation

lvent. r.ef erabl.y er, .an, al cohol, or a .

e F B DR oo et Bfind liSticac iops efedmiliagl teee

abekilledinGheigrt 6ford DD Synthels, AedeRdlNAhbor@hY reaction of the electrophile
can. be transfornmed to the

S domitr T es O
C oI D EipgSBHE 1 Wy BIET S oy AL In e caseof

. . i+ . I
22?5?“%&”&3‘5?&1@ o BERO Sl BERERIY L bR SRS sorve as
V¥

al PV WRFE the sleirapBile jsieepmartethin sith dromceitpaemeisinainitdnd a

[ ' ] b o I N = -
N R b
t r Eactimssiirefrredratalistsoge béwiancids treludife, biteof bmited @, 285, AIX;,
Ar%g‘%avhéf’{’@%ighﬁoée% for exanple, |ower alkyl, and

2 a .

an excess o ase; preferably a metal Iower

al koxi de, preferably at the boiling poi nt of the .

sol vent Theqonygpyass prapansd abais vdiich tage pr mmntgrd_ufnglnbd divatized
Va a1 : o cially avail e or

oy eI Ao S EE BB AT Gafia! s s sy s,
avigp¢yapites, ehlgdofrmntes; salfinyEhdides, 3y MRLA) HERAS] 3esters.

1 terJd.fication wt n excess of an
Zlc(;fé#é%%g éé(ﬂ%%gglg%?%&% 3 aﬂdlgton Feé\f:ﬁlw agg %ﬁ%@f W osgskilled in the
meathgf orgdniodyothesis) getbrally isalvies hddiﬂib_lr_i d&%@%ﬁﬁeﬂﬁﬁt@ Ehg,?;
' al h .H2S04 or p- TsOH. ernatively,
2 DR R SRleai Sun 0 tobes:Bine toress A0 apd B chadign of
| nbage mayp by atkssatyCh ssuldbdfotell Mhilihe FodRtA ke &H&ﬂ)n?tchay react
D%ﬁher%viacs%rengglegtrg)hiles at the pyrimidinone nitrogen (N5). The resulting

functional groups (amides, carbamates, etc.) are less stable to basic hydrolysis than the

desired anilino- or aliphatic groups and can be cleaved back to the pyrimidinone having
H on N5.

Reaction of compounds bearing an amine group with agents such as haloacyl
halides, a,B-unsaturated acid halides, or halosulfonyl halides gives intermediates which

can react with nucleophiles such as primary or secondary amines, diamines, alkoxides,

amino alcohols, or thiols.

The compounds prepared above, which have a carboxyl group, can be
derivatized by activation and reaction with nucleophiles including, but not limited to
amines and alcohols to give, respectively, amides and esters. The coupling of amines
and carboxylic acids with carbodiimides has been reviewed (Klausnew and Bodansky,
Synthesis 1972, 453-463), and the variety of additional reagents available for effecting

it as well as the potential need for protecting groups (Green and Wuts, "Protective
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HZN i -Pr base Fornmula | HZN N ArCHZCO2R Il A'r

Phenyl acetic acids may be prepared by acid or base
whyanod)n3d s of arylacetonitriles, which in turPCI/Os300He10381

prepared by treatnment of aryl halides with CN\-,

preferably in solvents such as DMF, MeOH, EtOH water,

DVBO, or m xtures thereof. 10 Further exanples of

arylacetic esters nay be prepared fromaryl carboxylic
aci@eung el OrganinrSyathesis"stespnd Kajone fohantil@ed]Sons, 18%i)équnask

{
nonor St mesfatck e be chbrediuchy 0 ol & RLE The prenargign of
carnstos fooracetsthesibden dcmﬁbc;inhdse &edodiien pf thegrdmides and esters to
|nv r th.an excess anitrile o
¢ nel Rl Ao BRS ke BrnlPrbge e SiaPe Bhafg Tedineestc
i-Pr sodiumFormula | HZN ArCHRZCN N IV I r This
5r eact i ofthé eonoehds adlayedpdofeorimelthave ah amitohpréieatah bg derivatized

i di nones .may..be further el aborated
2 R Btacto B PR IS0MR b B ik Biraie e dphosene
t heqlﬁlrfzﬂ&ﬁnfet;rahmﬁﬁh1Az1j1mmEhj)‘M:995§)@J’]I7l45 CJ. &-QWHeinC1994, 59, 1937)
substltlgtto 20 reac{fbons can be performed f)n t he

gr (E)Eﬁger? y i"h e BIEEGISe 9 lgqs? 2 Fﬁagtwngvulghnchgelp e§ Hgludlrgybut not

V‘ﬂhﬁﬁ@&f@%ﬁﬁ@ akGhé1)220 9dlfdAda B to di %: Eégﬁi&tlvaytur@a;s &affdlnates,
ri ede

nltratlon acylatjion (
10, |a6é;%ﬁ%f13ﬂkb‘ﬁas Cangi{jpnstfPrperiopping disse topgifons jud the hazards associated
¢ hkemeariihy paddeefb and ﬂc)%@ﬁ’é éq‘ﬁﬂaleﬁﬁ Qreaﬂ]nﬂ%m tﬂéfge%kﬂlgﬁl in the art

(Manni ch reactjon) tions for performng t
r e SE PSRl SW}@SIF,aqqama]l ApPrepriatpyeeautions 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
15 reductive aminations by alumino- and borohydride reagents (J. Seyden-Penne,

"Reductions by the Alumino and Borohydrides in Organic Synthesis" VCH Publishers,
Inc., 1991) and oxidations of groups including but not limited to alcohols, aldehydes,
olefins, thioethers, sulfoxides, and heteroaryl groups (Milos Hudlicky, "Oxidations in
Organic Chemistry" American Chemical Society, 1990).

20 ' Reduction of functional groups such as alkenes, alkynes, nitrogen, nitro, or
cyano groups can be accomplished by catalytic hydrogenation or by dissolving metal
reduction. Further elaboration of intermediates containing electrophilic sites to
compounds of the present invention can be accomplished by displacement with
nucleophiles including, but not limited to, CN-, amines, alkoxides, mercaptans, or

25  carbanions. Still other compounds of the present invention can be prepared by coupling
of aryl halides or triflates with the appropriate boronic acids or stannanes (Stille, J.X.,
Angew. Chem. Int. Ed. Engl. 1986, 25, 508; Suzuki, A. Pure Appl. Chem. 1985, 57,
1749). The compounds prepared above, which have a carbonyl group, can be
derivatized further by reaction with nucleophiles to give secondary alcohols. Such

30  nucleophiles include, but are not limited to, Grignard reagents, alkyl-, alkenyl-, and

alkynyl-lithium reagents, and allyl stannanes, silanes, and the like. Compounds
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skilled in the art of organic synthesis, generally

i nvol ving reaction of the electrophile 5 with the aryl
w@eooheeasparyl substrate in the presence of a PEI/EE2084/010381

In the case of nitrations or Mannich reactions, the

catalyst is preferably a protic acid that nmay serve as

sol vent, where the electrophile is generated in situ

fromsaltpeter, or an amne and a carbonyl conponent,

r eprepeteil wedescrilied mbaitetran be fusthey dgtordt¢dbyaearameements such as the

ac et PRyl 5PN POk, BRSR) T L0 BalBiebaBhg o0 S

and ZnX2, where X is hal ogen. The conpounds prepared

above whuther blabeatimm ofithenongownsds peepared ebalierchy bt acceniplithpd by

reaction we.th el ectrophj 17

o SR Y o Ao BEorb S el by BRberod dfion
5chl(Beaifand vy ers, AUuCham\Res.1886,d8s356ed ByBedkahd Sesckus, Acc. Chem.

e R e AR a8 sl as iy Pl o 1980

L5930 sl oLt gt o e
pr écersry Resn 148 ﬂrf’i3b%;1'%§§ "a tenperature between 0cC

and RT. Addition of a base may be necessary. It

shoul d ha ap?b@cm tb bf:bﬁ)atﬁl’agezoﬁfp@dmﬂ@toﬁ Fofmuill "B S dandaeithit Dther

may react. further with sone .electrophiles at the
10py FP’HP%“HBH’ééiﬂ%QE ‘fﬂsrggﬁs pigagnted-ip Scheme  and gan Pwa? ®pygPare

gr QURHoUNATHIIAS preScbt RRBRIASTheuBstiuetse?, IRGSIS;, SidAlR] Bpresent
basi ¢ hydrol ysis than the_ 20 desired anilino- or

al ispeeients gt t5t frathan Homate Beorspstitients fiaé kan ks coperted to those

PY IsiitEifhe 9 REn D YA orbhRrNR forfR@sk | Ioféﬁﬁgen@soe[@l@t%lg Protecting
bearing_an anine group with agents such as hal oacy

halgraesExampies-of prodacting gredpsdes adargiorgef sarbgxylic acids, silyl ethers of
hal ' i ' L L "

57 SRR S e Lo e P oy BT o
anipreecting gemp nksnistgt keebechasyiewad(Gensol AV .c Bhits, 8.G. M Protective
thiols. .T conpoynds , P i hLeh A
car Rl GTetl SraA S BN Bt RO P 00D, TR B o
r edixhéthyl nitrdphthala el ves péduk ebtoiticdmide ngng datHlytivdtydtogenatien The

to m nes a al cohol.s t ive, respectivyel an des

andnthSt Bpcec s M APTIR GBI FHLRYE 55 o Rpsh Ry ue Of the
20ac gmlﬁgg tabblzﬁﬂiﬂggdhd M ﬁﬁﬁ)phﬁiﬁg@geﬂ& tiegied gz\gﬁd s(r&ﬁggﬁliascﬂﬁWn

and Bodansky, nthesis 1972, .453- nd the, ...

varPRPiale salvraf ?tie%f%ﬁed FeTpgETS 10855 fﬁsg?sge@ ikeiops 5-&4%0%1

| t nasnd\& grepafing RSO kithynt6 0 £lGledh eHeQEitak ABscHh&IIAS

(Geen and Wits, "Protective -58 WO 2004/092139 .
pcKilgarEstak dulnsggq! and Engineering Chemistry 34:494-497, 1946. The triketone

was treated with hydrazine at elevated temperature in an appropriate solvent to give the

25  indeno[l,2-c]pyrazolone ring system.

Additional means of preparing indeno[1,2-c]pyrazolones are known to one
skilled in the art as described in Lemke et al., J. Heterocyclic Chem. 19:1335-1340,
1982; Mosher and Soeder, J. Heterocyclic Chem. 8:855-59, 1971; Hrciar and
Svanygova, Collect. Czech. Chem. Commun. 59:2734-40, 1994. The amide was

30  deacylated by heating with a strong acid in an appropriate solvent to give aniline 4.
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Groups in Organic Synthesis" Second Edition, John
Wley & Sons, 1991) to nmask reactive functionality

w@24l0221appr eci at ed by those skilled in the arpPCT/Ukm04/010381

5

10

preparation of esters fromacids has been descri bed
above. Reduction of these am des and esters to am nes
and al cohol s can be perforned using a suitable hydride
reduci ng agent. 5 The conpounds prepared above which
haltbisaniliagivadaqytatedondenstdndard eppdiaers zeidg apgeid odoedesinen
to 9 N ' tivation wth
phg@ggﬁgﬁg%&gggﬁ Qééﬁgﬁggqu?géfﬁﬁt (Tetrahedr on:
Asymmetry 1995, 61, 745; J. Og. Chem 1994, 59,
198eme lIpreferably in the presence of a base, and
reaction wi th nucl eophiles including, but not Iimted
to, am nes, alcohols, and sul fonam des fjo give,
respectively, urea car bamat es, 10 andlsul fonyl ureas.
Conditions for perférning these reactionsnand the

hazar ds associateoE Wi tdvotigndl i ng phosgeng and

phosgene equi val are fanbELBIC t 0 t hgsexskiAPEH: in
the art of org ynthesiﬁ,cgna’all : Dri at e
precauti ons shouMd-AFe takgn. Firther tr o

whi ch may be required to prepare conpounds” of,
present invention include reductiors of ketones,

al dehydes, esters, acids, anmides of 15 redyctive

ami nations by al umi no- and bor ohydrige Neagenks (J.
Seyden- Penne, "Reductions by the Al urg an

Bor ohydri des in Organic Synthesis" Y&H Pulffiyshers,  or
Inc., 1%91) and oxi dati ons of grogﬁg;including bit not
limted|to al;ohols, ydes, efN t hi oet

ynd het i c

»
Cl

Rz

di ssolving netal reduction. Further el aborafi
i nt er medi at es| Dontrgidimidegle el ectrophilic sites to
conmpounds of tHe sent invention can be acconplished
by di spl acengnt Mg; nucl eophi | es i ncl udi ng, but not
limted , am mes, al koxi des, nercaptans, or 25
carbanfons.| Stil}} other conmpounds of the present

i nvent Lon can belprepared by coupling of aryl halides
or triflat’es Wth the appropriatg borenic acids or
stannanes (Stille, |J.K ,/ Angey” Chgen. Iintkproteltd. ENgI
1986, 25, 508; Suztki, A m_m’g{%_B T gy
1749). The cpnpo ., whicth have a

car bonyl group, & 2 R
reaction with nucl gophilws tlo give secondary al cohol s.
Such 30 nucl eophiles inclbtde, but are not limted to,
Gignard reagents, alkyl-, alkenyl-, and

An alternative method for making compounds of the present invention is 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 indeno[1,2-c]pyrazolone

ring system using the same conditions described previously in Scheme 1.
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al kynyl -1ithiumreagents, and allyl stannanes,
silanes, and the |ike. Conpounds -59 WO 2004/092139
weFOAeSAeD4/ 010381 prepared as descri bed aboveCT/af200€010381

further el aborated by rearrangenents such as the

Beckmann (Gaw ey in Org. React. 1988, 35, 1) or other
rearrangenents. Further el aboration of the conpounds
prepared above can be acconplished by generation of

an Selrgambmagnesi um or or ganol it hi um speci es by
directed netallatlon 5 (Beak and Meyers, Acc. Chem

Res. 1986, 19, 356-36%; Bgak and SnféAkTs, Acc. Chem op
Res. 1982 5, 306-31 Kat ri t zky, kanl and [Sengupt a,
f Y89 11, m an
’ Jogetepm an o 7\
N

Prog. H¥& erof
aryl halide R ) rgenmexchange (Par ham and

Br adsher, @& 1987 el Bra300- 305) AL
D 40,
~ 10\ c

approach t ng\conpoungs For mul a
certain othe onpbunds dli\L_sed her ei n
presented in Schee 1 and can b& us¥d to prepare
conmpounds of the present invention. The substituent8 ¢
Z, R5, R6, and R7 represent substituents as set fEﬁh&
in Formula 11, or substituents that can be converted
to those substituents using standard organic
transformations. P represents a suitable protecting
group. Exanples of protecting groups include esters of

car boxyhhéth@GhéBod f@f barkip RS $ik@bneb s AISERRAQ BemPBF the
acetals and ketals aldeh% es and ket ones,

51 esprelensatien of 2 éhkFFOéF fe with 3pvitsmbihelinentydadnrsdeamibed iny
hag oRR i hRWE A7/ @rgﬁﬁkhzmT 8\ 87V%ﬁr zZk &gM éKhzm 9:2548

Protective Goups in Oganic Synfhesis

W Pe3p, 1RiBw I kR diketomesy, whep eotmowr@aﬂbwaléefble dmiesthadily
E)fe?%a B? bt &ill@Sn S qH%??dﬁet af?:elgnﬁr)ﬁm ﬂf‘iﬁu&%h& lat{on 8f the

t1c” hydrogenati on I ne was ac
us nglsﬁt wiethy! katdngdRedeticond tlm/nemﬁlmlm derivietigeto the aniline 6b can

10 m ﬁ% %cﬁmﬁflshteg% g\Qar{ ﬁé lfle gpgwﬁﬁ%t g}gng 0 engtlon g%atment with

acet ophenone wer e ate
a p pino pr irat endsoicvdntonditioas, @v &ba&ﬂeﬁt@ﬂnﬁmdr umhcihg agenwasuch as
ona

d nmeans of
or SR PPl BHEDS aplorifh Surefin g ioe Bembcpuverted o
ar theaﬁdedeﬁg‘zr ¢]bﬁdzdld¥hes & th3anentdn By} acylafiehl flI6wad bRRéhtment with
Enghﬂeerin str 5§4ﬁ@?4 49 1946. The triketone
wasy 'f‘zé%ﬁaé e%‘r Pﬁ‘f’?ﬁ‘f’ Y BeochtmePevat ed tenperature in
an appropriate solvent to give the 25
15i ndeno[ An@henpfticiziot mileng ihs ghdeys{ll 2rajpyRekdidnk eing kysiaaiR$hown

ra oI nes are kpown to one
o iTS<REF o DT B B PPttt 1 Snt o
Hebiek @@stiagoree This ¥ haa&t 111%43@1111& fashion as described in Scheme 1 to

give the desired intermediate 8.

-62 -



1982; Mosher and Soeder, J. Heterocyclic Chem
8:855-59, 1971; Hrnciar and Svanygova, Coll ect.

w@z@ai921@hem Conmun. 59: 2734-40, 1994. The anPdPUSZNE4/010381

10

15

30 deacyl ated by heating with a strong acid in an
appropriate solvent to give aniline 4. -60 WO
2004/ 092139 PCT/ US2004/ 010381 This aniline was
ac;gl t ed, under standard conditions using an acid
chl 8??“&%3 in an appropriate solvent to give the
desired product 5. Schene 1 0 NO2 Me NH CooCH3

COOCH3 1 Pd/ C &COOCH3 62) AC2 yroppl)ZNOzO 0
Rs Me ba OR/.OP R6 OP OP Me NH
H2I ~I NI | ) ach CHRYOEN- - ) gar bonyl
di i mi dag 2) Z Neon X + o
7 (R=Me or CF;) 0
Me
o}
0 6a o
1) AcOH, Et;N
2) reduction
Rg OoP

NH
2 /
L =S

(0]

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(0,), C(=0), C(=S), CH,, 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.
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[/T\\ NH2 Z~ ORs H NH O OP 1) deprotect Fornula II
2) RS-Br 5 R7 -NHN 5 An alternative nethod for

woraloifogeieonpounds of the present invention i s BODWA2004/610381

10

15

20

25

Schene 2. The internedi ate tri ketone 3 can be
deacylated with strong acid and reacylated with an
appropriate acid chloride using nethods known to those
skilled in the art. Subsequently, triketone 6 can the
be converted to the indeno[1, 2-c]pyrazol one 10 ring
system usj nhg the sane conditions described previously
i n VSEFfamdifiation. 61 WO 2004/ 092139 PCT/ US2004/ 010381

Schene 2 Rs OP Z 1O Re OP \ M NHO NNH\Rr 1) a0 ~
Rr Lfarinvwedolagnd cerfpinptigryompgungs gisclosed herein - Synthesis Procedures

Synthesis of (1-hydroxy-2-methylpropylidene)methane-1,1-dicarbonitrile:

A solution of malononitrile (4.0 g, 60 mmol) in THF (30 mL) was added
dropwise over 1 h to a suspension of NaH (95%, 3.0 g, 120 mmol) in THF (75 mL) at 0
°C. The reaction was then warmed to room temp and stirred for 1 h. The suspension
was then cooled to 0 °C and treated dropwise with a solution of isobutyryl chloride (6.3
mL, 60 mmol) in THF (25 mL). The addition was controlled so that the internal temp

* does not rise above 10 °C. Upon completion of the addition the reaction was warmed to
room temp and stirred for 24 h. The reaction was then quenched with H,O (10 mL) and
evaporated. The residue was then partitioned between EtOAc (100 mL) and 1 N HCI
(75 mL). The aqueous layer was extracted again with EtOAc (50 mL) and the
combined organic layers were washed with brine (100 mL), dried (c), filtered, and

evaporated to yield the desired product (7.95 g, 96%).

Synthesis of (1-chloro-2-methylpropylidene)methane-1,1-dicarbonitrile:

To a solution of (1-hydroxy-2-methylpropylidene)methane-1,1-dicarbonitrile
(5.1 g, 37 mmol) in CH,Cl, (50 mL) was added phosphorous pentachloride (8.6 g, 41
mmol). The reaction was stirred at room temyp for 16 h. The reaction was then poured
onto ice (50 g) and partitioned between CH,Cl, (50 mL) and H,O (75 mL). The

aqueous layer was extracted again with CH,Cl,, and the combined organic layers were
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HZNNHZ 5 Anot her nethod for preparing the triketones
6 of Schene 2 enploys the 5 condensation of a
wa 2®4094484 one 6a with 3-nitrophthalic anhydri deCEHES2004/010381
described in Rotberg and Gshkaya, Zh. Organ. Khim
8:84-87, 1972; Zh. Organ. Khim 9:2548 2550, 1973.
The 1, 3-di ketones, when not commercially avail abl e,
can be readily prepared by one skilled in the art by
t hev aahe@t\ylﬂaiat AVaHEIO:t(50 MLy arddmet(y3 mil ). dihe of gahdedayer was then

R L o T

acconplished in a variety of ways including catalytic
hydr ogenation, treatnment with zinc or iron under
acidic conditions, or treatnent with other reducing
agents such as sodiumdithionite Qr stannous

chl ori de. Subsequently the anifNc ne can be converted
to the indeno[1,2-c]pyrazolone/ { this invention by
acyl ation foll onwed by treat ngp Lth hydrazine as
descri bed previously in Schene 2.] 15 Anot her net hod
for neking the indeno[1, 2- c]py x70}-0fle ring systemis
shown in Schene 3. Dinethyl hyg '|ne was reacted
with 3- acetylpyridine with no sol'vent to give the

hy grazone 7. IS was treated in a simlar fashion as
> Je S¥Rhptiyof ﬁﬁalse'ﬁehéz Grdichlorephgayl-Rdsepsepylddl-pyrazole-4-

i nCRPRBHTILE o -62 WD 2004/ 092139 PCT/ US2004/ 010381

Schene EtNaOEt / \ R\ R~

EtOH R # S6““?‘#”11\3@CBIDIQ:%ﬁeﬂWlmowélde@)@ath@eﬂ 1-Aicaygonitrilg (9.4 g,

2) 61 afstf inMERB56L) was treated with 2,6-dichlorophenylhydrazine
hydrochloride (13.0 g, 61 mmol) followed by triethylamine (12.3 g, 122 mmol). The

10 reaction was then heated to reflux for 18 h. The reaction was then cooled to room temp
and partitioned between EtOAc (150 mL) and 1N NaOH (100 mL). The aqueous layer X
was extracted with EtOAc (2 x 150 mL) and the combined organic layers were washed
with 10% ag. citric acid (150 mL), sat. aq. NaHCOj3 (150 mL), and brine (150 mL). The
organic layer was dried (MgSO4), filtered, and evaporated. The crude product was

15 recrystallized from EtOAc/hexane to yield the desired pyrazole (11.2 g, 62%).

HaN

[\

H,N N

C|\©/c1

Synthesis of S-amino-1-(2,6-dichlorophenyl)-3-isopropyl-1H-pyrazole-4- -carboxylic
20  acid amide:
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1) carbonyl diimdazole 2) Z NHZ ON, NHZ R7 6 O 6b
O Alternatively, 6b can be treated with an activated

wa@eookaraad N-am no nor phol i ne or piperazine riPQl/US29041010381

5

10

15

20

as a nitrophenyl carbamate Additional neans of

preparing 5 simlar internediates are known to one
skilled in the art as described in Rappoport, J. Og.
Chem 49:2948-2953, 1984. This internedi ate was

carri ed>¥¥minerg H2.0rkchisephsnd 3 iispprepyk i Hinyerole dstarpmitdls (15 g,
0256 bR AdtaRhiB TP odne, AISOIRNOR) iy hiRaG0IBA télﬁ@%ﬁ% h. The
descri be general “synt s *rout e ere

f otelagmmgassthmpogmdemm 3 NNeOIHOSaP eL) at Q&C.slhe r&lultinge@hd Was

th be a and actice.t

o fef eispa BT B 1BGTRRE Ty BT SR e gy o
| Symtmhe desylg@mmldEQM £83%pl e, where Wis selected from
S, S(02), (=0, C(=S), CH2, and NR'. Ot her features
of the invention will becone apparent in the course of
the follow ng descriptions of exenplary enbodi nents

that are given for illustration of the 15 invention
and are not intended to be limti t eof . -63 WO
2004/ 092139 PCT/ US2004/ & V. egpl i fication

Formula I, la and certain
herein - Synthesis Procedut

of '
(1- hydr oxy- 2- met hyl propyl i dene) net ﬂl -di carbonitr
ile: A solution of malononitrile (4.86=¢g, 60 mmol) in
THE (30 nL) was added

Synthesis of 1-(2,6-dichlorophenyl)-6-(4-hydroxybenzyl)-3-isopropyl-1,5-

onfodpds di scl osed
4 & Synt hesi s

dihydropyrazolo|[3,4-d]pyrimidin-4-one:

To a suspension of 5-amino-1~(2,6-dichlorophenyl)-3-isopropyl-1H-pyrazole-4-
carboxylic acid amide (5.0 g, 16 mmol) in EtOH (20 mL) was added ethyl 4-
hydroxyphenylacetate (8.6 g, 48 mmol) followed by NaOEt (2.66M in EtOH, 36 mL,
96 mmol). The reaction was then heated to reflux for 3 h. The reaction was then cooled
to room temp and poured onto 10% aq. HOAc (100 mL). The resulting suspension was
then cooled to 0 °C and filtered. The precipitate was then washed with 1:1 MeOH/ H,O
(100 mL) and 1:1 Et;O/hexane (75 mL). The solid was then dried under vacuum to
yield the desired product (5.2 g, 76%).
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dropwi se over 1 h to a suspension of NaH (95% 3.0 g,
120 mmol ) in THE (75 nL) at 0 C. The reaction was then

woraee18d roomtenp and stirred for 1 h. The PCT/US2004/010381

5

10

15

20

suspensi on 10 was then cooled to O C and treated
dropwi se with a solution of isobutyryl chloride (6.3
nmL, 60 mmol) in THE (25 nL). The addition was
controlled so that the internal tenp 'does not rise
abSyrtheds ¢ texigmtylclo{tpi(26-idiahlaybphdnyl)sidnethplatbyhet-oxo-5-

e BB D R i € SRR b 11 ) 2

evapor at ed. The residue was then partitioned between
Et QAc (T9asetufonznfd-(2,6Mi¢iBIropEenglj5-(#ihy droXjleenay]itd asepropyl-1,5-

a)ﬂ%& V\ﬁﬁago)%a[ C&]?}Q'ilnglrg? L\{;v(él\ge&% EE %ﬁmglﬁg gMFn@ § ?r%éﬁvas added

rrL)h,-tedrhu@d l\(Nadnsdptrd);tyhjhesbhoanddltee(B apol,di0e/dninol) whetedtaohe(1.82

g)e/ %It %,?eergpgf) o&%&ac ion \?Vgs &irreg %’?@obm%m%r 3~hCl}\1|en 1‘2rgated with a solution

( 1o£$_|1-bhlbﬁbp&i’oﬁft&bf¢}a|cﬂr(sp$b%d22 @) B il e ICH, Ol (@ 8 k19 NTHeréaction
O0.a Ssolutlo

( 1¥RS FEEyonl Sﬂﬁwﬁ’g}%ﬂmﬂ&ﬁgﬂn?%‘msw&tﬁéﬁ $30mE) d b NerS203

i | €75 1hB). ¥h@orgdic AYBY Wasl tHet@b?sﬁé@wﬁl@@O%‘a)l N\@g2@$§@glL) sat.

phos?[hor ous ent achl ori de

P RGO (il S and prke (a8 i GhlieEapicrgyer 1S fen i (MgSO.),
r egftic@ ran&@\sa b "@Mr&&ia pr9a(1kpwascﬁn&é9 bgélaﬁﬁq)lumn m

partitioned etmeen :
Th ehrggla@thsu@lhcmﬁ@% w@@mr@b tOesdelé@m dqumdmhosnhz@iw g,

gy% e conbi ned organic |layers were -64 WO

92139 PCT/ US2004/ 010381 washed with sat. NaHCO3

(50 mL) and brine (75 nmL). The organic |layer was then
dried (MgSO4), filtered, and evaporated to yield the
desired chloride (4.85 g, 84%. NC H2ZN/ N\NC d 5
Synt hesi s of o
5-am no-1-(2, 6- dlchlor?ﬁhgnyl -3-is pro yl -1 H pyrazol e
-4- carbonitrile: A so jg ‘
- chl or o- 2- et hyl propyl i denejNgpthane: @. -die
arbonitrile (9.4 g, 61 mmol) in THE (250 ML) was
treated with 2, 6-di chl orophenyl hydr azg
hydr ochl ori de (13 0 g, 61 mmol) foll owed
triethylamne (12.3 g, 122 mmol). The

Synthesis of 1-(2,6-dichlorophenyl)-3-(methylethyl)-6-{[4-
(phosphonooxy)phenyl]methyl}-5-hydropyrazolo[5,4-d] pyrimidin-4-0ne:

tert-Butyl 4-{[1-(2,6-dichlorophenyl)-3-(methylethyl)-4-oxo-5-
hydropyrazolo[5,4-d]pyrimidin-6-ylJmethyl} benzenephosphate (2.7 g, 4.3 mmol) was
dissolved in 90% aq. trifluoroacetic acid (25 mL). The reaction was stirred at room
temp for 1 h then evaporated and azeotroped with toluene (3 x 50 mL) to yield the free
phosphate (2.15 g, 97%).
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10 reaction was then heated to reflux for 18 h. The
reacti on was then cooled to roomtenp and partitioned

wheiee13Et OAc (150 nL) and I N NaOH (100 nli). AEEUS2004/010381

aqueous |layer was extracted with EtOAc (2 x 150 ni)
and the conbi ned organic |ayers were washed wth 10%
ag. citric acid (150 nL), sat. agq. NaHCC3 (150 ni),
andbrllne (150 rrL) The organl c Idayer was dr| ed

& rystal I|zed from EtOAc/hexane to y| eldthe
deS|red pyrazole (11.2 g, 62%. O H2N HZN / N \N Cl

Cl Synthesis of
5-am no-1-(2, 6-di chl or ophenyl ) ~3~N80p4.0py! - 1H pyrazol e
-4-carboxylic 20 acid p{n/d\e WO 2004/ 092139

PCT/ US2004/ 010381

5- Apthesis OQIZ[%@m]%WOGWh@WEWYJJB@aPWr opyI -1 H pyr azoI e
-4carbn|tr|Ie( ken up in

10501 (385 ARG S pacHpRbet G eh & Bral) f sccte (300

r eadl)ivel al@d 1t§eRo RN G6RMb @63% Ny N@%lé)%’él%\igd)by?ﬁzc& (307 g,

C. The resulting solid was hen filteréd and wa

wi 212 pxds)( The rpactipn avap hesdrsicp r@ﬁe@ forrfSrh then EHeredh él“élp K2C03 was

v a%b’fféﬁtvﬁth a%et}éheglq;) tL.he t}fé ?ﬁt‘re[t@ Qa@@aﬂ&a&e& A1 re R was then
HO HN hesi s

1- ezﬂleowﬂd@mv@m Ef@/M‘y(S})O @11()4n¢1wrh§a@lﬁ €oyhl)). The Sﬂgmlo]aytr was

10~ Lwashed 'whﬁlqﬁ\?ﬁyéﬁ%ﬁﬂnif’thél &ue%yaglh glla%loﬁte%tg E}%id I]Z% cf e

15

20

suspensi on o

5- deimdpiodge (81%diyshl)or ophenyl ) - 3-i sopropy! - | H-pyr azol e
-4- carboxylic acid amde (5.0 g, 16 mvl) in EtCH (20
m.) was added et hyl 4- hydroxyphenyl acetate (8.6 g, 48
mol ) followed by NaCEt (2.66Min EtCH 36 ni,

: (o] [a)
CF;
Cl\/\o

Synthesis of 1-[4-(2-chloroethoxy)phenyl]-4,4,4-trifluorobutane-1,3-dione:

To a solution of 1-[4-(2-chloroethoxy)phenyl]ethanone (40.5 g, 204 mmol) in
THF (400 mL) at 0 °C was added ethyl 2,2,2-trifluoroacetate (34.8 g, 245 mmol). A 21
wt. % solution of NaOEt in EtOH (77 mL, 204 mmol) was added dropwise via addition
funnel over 1 h. The ice bath was removed and the reaction was allowed to warm to
room temp overnight. H,O (400 mL) was added and the pH was adjusted to 2 by the
addition of conc. HCI. The mixture was extracted with EtOAc (2 X 250 mL). The
combined organic layers were washed with brine (200 mL), dried (MgSO,) then
concentrated under reduced pressure to give the diketone as a tan solid (59.3 g, 98 %
yield).
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96 innol). The reaction was then heated to reflux for

3 h. The reaction was then cooled to roomtenp and
w@ewneekiont o 10% aq. HOAc (100 nlL). The resul t PEMUS2004/010381

suspensi on was 15 then cooled to O C and filtered. The

precipitate was then washed with 1: 1 MOH H20 (100

m.) and 1:1 Et2Q hexane (75 nlL). The solid was then

dri ed under vacuumto qukd the desired product (5.2

g, 76%9. 0 O\iOHC d 720 -66 WO 2004/ 092139

PCT/ US2004/ 010381 Synt hgsSTs Fert-butyl 4-{

[1- (2, 6-dichl orophenyl) - 8- (A yNet hyl ) - 4- oxo- 5-

hydr opyrazol o [5, 4-d] pyrim din-8

nmet hyl } benzenephosphate: To a soltd on of

1- (2, 6-di chl orophenyl ) - 6- (4- hydr oxy zyl ) -3-i sopropyl

-1, 5- di hydropyrazol o[ 3, 4-d] pyri m di n-¥-ene (2.5 g,

5.8 mol) in DMF (15 nlL) was added 5 di-tert-butyl

N, Nygihesopf DRy Haiajbdhiog1](Snifroftdanl3-Giowev! ) and

tetrazole (1.82 g, 26 mol ). The reaction was stirred

at r oonTd esypémsiondfh- [HM%hlbfcealbﬁﬁpmnlyn 4@4 Wﬂiiokcﬂﬂtan@-ﬁ ,3-

o Srs L BT e A Sl A SaS 289 8] DeoRiah0 °C in

5th Edfbtlb afilyidtil©ed ni19 twie addeitiREy14mRe (41 g, 208 mbQY. @‘He mixture
Na2S2 (75 nmL). The organic |ayer was then washed

wi EREovnSe deonodanddbepse mjozeusts. The I imogay B wad fo, warm

ang 1*661nﬁ@m}§ . ORertght. THE &alfiGaRIxGrd @Xsecroo}’éﬁsto b h@ And5l %ﬂ?l (600
iltered, and evaporated. The crude produ

\(Nawgﬂ@ wiep pdded sloylyr. (The miswienyas Vlg@?ﬂuélﬁﬁtlﬁgi fop A mis jat foom, temp.
501{91@ Mgmn&) Efbr%le@' o bRl AMRPER B hifiralicn, fe-
RO & e

10 suspen?ed in H,O (250 mL) and stlrred for 20 min. The brown solid was filtered and

dried under vacuum. The crude reaction product was suspended in EtOH (500 mL) and

then heated to boiling. The solution slowly turned deep red and the solid became bright

yellow. The suspension was allowed to cool to room temp. The product was collected

by filtration and dried under vacuum to give the triketone as a bright yellow solid 4s5g,
15  60% yield).

5 .
_\—CI
Synthesis of 4-Amino-2-[4-(2-chloroethoxy)benzoyl]indan-1,3-dione:

To a suspension of 2-[4-(2-chloroethoxy)benzoyl]-4-nitroindan-1,3-dione (27 g,
20 72 mmol) in THF (1200 mL) under argon was added 10 % Pd/C (2 g, 1.9 mmol). The

argon was evacuated and replaced by a balloon of H,. The reaction was stirred
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15 Synt hesi s of
1- (2, 6-di chl orophenyl)-3-(nethyl ethyl)-6-{[ 4-

w(@ pivaspianooxy) phenyl ] net hyl } - 5- hydr opyr azol oPCT/US2004/010381

[5,4-d] pyrimdin-4-one: tert-Butyl 4- { |

1- (2, 6-di chl orophenyl ) - 3- (net hyl et hyl ) - 4- oxo-5

hydr opyrazol o[ 5, 4-d] pyri m di n-6-yl ] met hyl } benzenephosp
hate (2.7 g, 4.3 mmol) was 20 dissolved in 90% aq.

t r PYéroighiad dhe etadist o2&l by fliratitre The s vanbwasespetbted nadkr

at - ! o at zeQtd 0

i FEROE bS8 LBt B OB BYERALAER SIS AFERNISRID,
(2.15 g, 97% . -67 WO 2004/092139 PCT/ US2004/ 010381
Forrmula I, Ha and certain other conpounds discl osed
herein - Synthesis Procedures O M Cl~~ O Synthesis
of 1-[4-(2-chloroethoxy)phenyk]ethanone: 5 To a
solution of 4'-hydroxyacetopfiengney(™1 g, 0.74 nole)
in acetone (800 nlL) wasoadded al- blopm: 2- chl or oet hane
(638 g, 4.45 nole) followed by K2C03 (3%7 g, 2.22

nol e). The reaction was heated to reflux for 48 h then

51 i Pynthess of therpkolbnd-ylvasbamigsioist-nitrdphemdestee (1 L) and

the filtrate was evaporated. The residue was then
partiti Sheselyémedérmitrpbery! clomfommpateRd 8 B, N1 AxOH) (1PGH,Cl

%g% Oyﬂﬁ aPb 9@ Wag aél 4 G soMESn 3@4-Mﬁﬁﬁefpgqu%é}6§b 'glfa@ﬁ‘fé)% (a)tnd

“then dried and evaporated to Vi
detietlathninoddete, 09996lg) ie CHLCl ¢4 ®mFgia aBligymfunedioserdfh. A

}é%vgiiﬁée Eﬁtﬁ&%‘g %gﬁg%t;ﬁ% %‘?Agﬁ(ﬂ% lfA]ft'er4 ‘thgr aé‘&iﬁcﬁﬂ \];vlisuc%;n%lf)e é, 656 lba%h was

10 1- fedno(v2d ol the wettivorwa) ptiesldn] adtitiandria. TheGobd gas &dcted by

15

20

2, Sl a0 oy e« R S B e g s o whie ol

(15 g, 62 % yield).

Synthesis of 1-{2-[4-(2-chloroethoxy)benzoyl]-1,3-dioxo-indan-4-y1}-3-morpholin--
4-yl-urea:

To a suspension of 4-amino-2-[4-(2-chloroethoxy)benzoyl]indan-1,3-dione (36
g, 105 mmol) in CH3CN (600 mL) was added morpholin-4-ylcarbamic acid 4-
nitrophenyl ester (40 g, 120 mmol) followed by 4-dimethylaminopyridine (640 mg, 5.2
mmol). The reaction was heated at reflux for 4 hours then cooled to room temp. and
stirred overnight. The bright yellow solid is collected by filtration, rinsed with Et,0 and

dried under vacuum to give the desired semicarbazide (40.5 g, 82 % yield).
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w. %solution of NaCEt in EtCH (77 nmL, 204 mol) was
added dropwi se via addition funnel over 1 h. The ice

w ai0h/09%439 r enoved and the reaction was al | owedP@DUSEN4010381
to roomtenp overnight. H2O (400 nL) was added and
the pH was adjusted to 2 by the 20 addition of conc.
HC . The m xture was extracted with EtQAc (2 X 250
nm.). The conbined organic |ayers were washed with
brine (200 niL), dri eﬁf}\m ) then concentrated under
reduced pressure to g, ihe d| ketone ag, a _tan solid
(59.3 g, 98 % yield). -68 W cl
PCT/ US2004/ 010381 N2 O O
2-[ 4- (2- Chl or oet hoxy) benzoy
To a suspensi on of /NH
1-[4-(2-chl or oet hoxy) phenyl ] -4, 4 4-trifluorobutane-1,3

oy AL P12 L SO o>
anklpyrazgbS{yl}i¢merpholinst-glidea tri et hyl ami ne (41 g, 403
mol ). The m xture slowy turned deep red and becane

honpgengo$,s %rﬁﬁ)n o?@c{?e[g g% :é@l%ro%] ﬂ)c() : %}%&Z&%& War CH{)XOﬂ(PlflgnQ% }-3-

tenp. over n|
5 C mwpeNn-Hoi-u(ea 8P 2.rf2)6 mae!) anBerH 6126wy wa‘ﬂaédadllwﬁnazme

SR A o2 ol SRS g gpion

c ohlixguteerhs ihyatéd dttrefhixi f<mn48 lt. @hd Ceastirspeizded wadicddB 1§ 2oth temp.

TR0 e R RS BE B i

pr dtleigtlidweas sespepiza deTELTF (1 08D O.) (aﬁﬂ) @NrH()l (800WmLJ Readded. Tge
re

heat to boili The th y turned. dee
10 B Ffint Sispion et sasy oo miry Bring (300 70 i aHed G e prl was
wasdjadtddnead it S‘O%JNa(DH TIRA &k LNGe séﬂﬁ&téﬂrdﬁq Ltﬁétaqﬁ@ﬁls layer was
col | ct ed. b tration and dried under vacuumto

gi vashe ﬁ&l@lrﬂ}&é@aﬁ@(’a@ Lh The peyaeingaoreanis awers weyesmshed witlsIN
60HCYbEAN)L- X Mt (1), then brine (1 X 250 mL), dried (MgSOy), and

concentrated under reduced pressure. The yellow solid was triturated with Et,O then

15 dried under vacuum to give the desired pyrazole (23.5 g, 61 % yield).

ON U
v

Synthesis of 1-(3-{4-[2-(cyclopropylmethyl-propylamino)ethoxy]phenyl}-4-0x0-2,4-
dihydroindeno[1,2-c]pyrazol-5-yl)-3-morpholin-4-yl urea:

20 To a solution of 1-{2-[4-(2-chloroethoxy)benzoyl]-1,3-dioxo-indan-4-yl} -3-
morpholin-4-yl-urea (36 g, 77 mmol) in DMSO (200 mL) was added
(cyclopropylmethyl)propylamine (33 mL, 231 mmol). The reaction was heated to 70 °C
for 6 days then cooled to room temp and poured onto H,O (1 L). The resulting
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O O ~C Synthesis of

4- Am no- 2- [ 4- (2- chl or oet hoxy) benzoyl ] i ndan- 1, 3- di one:
waeooa/oxispensi on of PCT/US2004/010381

2-[4- (2-chl oroet hoxy) benzoyl ] - 4- ni tr oi ndan- 1, 3-di one

(27 g, 20 72 mmol) in THE (1200 mL) under argon was

added 10 % Pd/C (2 g, 1.9 mol). The argon was

evacuated and replaced by a ball oon of H2. The

r e Rescindtateers fieted pediwadhed With 250 4Tlpozudpoproduct was then taken up in

/ [ t
gﬁﬁiﬁégg S0P cacfRi Stk 091 m%gag%%ﬂgng @521 YR irnt BRY R dayer
r ecias égnprads bzusrce(pHo= gl)\mthtShhd Ne@Hr @hb Jasulhmgmeaplme was then

yeI wW,Sol i d 4 % 5 .
SRR e e ot st 08 AT o s

5espﬁmumIﬁ%ay&mDut|on of 4 nltrophenyl chl or of ormat e

(27.8 g, 0.14 nole) in CHRC12 (350 nL) at 0 C was

added a sol ution of 4-am nonorpholine (10.2 g, 0.1

nole) and triethylamne (10.2 g, 0.1 nole) in CH2Cl12

(40 nL) via addition funnel over 1 h. A white ppt

f ofepduldUl,ilhgandeertilt dtheo rompdunds disbleseadbiréin orFunstier Synthesis

cofpéeetlerest he i ce bath was 10 renoved and the reaction

was stirred an additional |h. The solid was coll ected

by fil Arfuthen generad prmgessamsimthesine EmAaOuadbifthd ineentidn tscshown in

10, Yl SR SR GR0 A8 Bl Fppeiiplng” ™

1 {2-[4-(2-chl oroet hoxy) benzoyl ] -1, 3-di oxo-i ndan-4-yl }
-3-norpholin 4-yl-urea:
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To a suspensi on of

4- am no- 2-[ 4- (2- chl or oet hoxy) benzoyl ] i ndan- 1, 3-di one
W@ 3®4/092139.05 mmol ) in CH3CN (600 nlL) was addedPCT/US2004/010381

nor phol i n-4-yl carbam ¢ acid 4- nitrophenyl ester (40

g, 120 nmmol) foll owed by 4-di net hyl am nopyri di ne (640

ng, 5.2 20 mmol ). The reagilepR 4nas heated at refl ux

for 4 hours then cooled to roomtenp. and stirred

overni ght. The bright yellow solid is c&|ected by
i ri nsed mﬁthBﬁggggéﬁd drbfd vacuum
esi red sem catbadzide (40%5 ¢
AQ 2004/ 092139 PCT/ US2004/ 0103
H-NH O O--"=~Cl ®H NH Synt hesis of
1-{3-[4- (2-chl or oet hoxy) phenyl ] - 4- oxo- 2, 4- di hydr oi nden
o[ 1, 2- c]pyrazol-5-yl}-3-norpholin-4-yl urpa: To a
Suspensi on of 1. CF3CO,Et, NaOEt
1-{2-[ 4- (2- chl or oet hoxy) benzoyl ] - 1, 3- di oxo} PritfahEAN/| 3
-3- 5 norpholin-4-yl-urea (39 g, 82.6 mml) in\Re

(425 nL) was added hydrazi ne nonohydrate [20 ,0413
nmmol ) followed by AcOH (9.9 g, 165.3 mmol )| T
reaction mxture was heated at reflux for|48 h. e

reaction m xture was c ed to roomtenp. YThe yellow
oﬁﬂjcimms col I ected by, ﬁ#%;ation, rinsed with EtOH

bnanddled under vacuum’ é soli Wos suspended in
THE ﬂlog ®) and IN HCH/ENOOOM_) s added .
resul t FmMy p2Nsi on Was~stN or 90

50% NaOH
| ayer was was¥ed wicbEeTHE (2 X 300 ml). The cBnbi
organi c | ayers wer¢ washed with IN Hd /brine (1 X250 JCOzEt
m., 1:1), then brine (1 X 250 nL), dried (MgSO™4), and o
concent r at! reduced pressure. The yellow solid

was tritugr Fe® Et20 then 15 dried under vacuum

to give the desired pyrazole (23.5 g, 61 %yield). O

et N ST o oo
N?§£§fi4-[2-(cyc opr opy k;/\;gy(f}:qﬂ?et oxy] pheny,

“ANONB- B, 4- . O~ CO:2 NTNH o o N
liE“‘:EJ!'{ 2.HCl g I‘EI‘%WJi'I L\/NT/

N .
H H HCl1
A37
o) : 9
BFCHQCOZEt )’K@\
oH , K,CO5; acetone O/\ﬂ)/O\/
D1
Step 1. To a solution of 4- hydroxyacetophenone (13.6 g, 100 mmol) in acetone

(200 mL) was added K;COs (16.6 g, 120 mmol) followed by ethyl bromoacetate (11.1

mL, 100 mmol). The reaction mixture was stirred at room temp. for 18 hours. The

-73 -



di hydr oi ndeno[ 1, 2- c] pyrazol - 5-yl ) - 3-nor phol i n- 4-yl
urea: 20 To a solution of
wa 24024092139 2- chl or oet hoxy) benzoyl ] - 1, 3- di oxo- i nPrug2094/910381
-3- norpholin-4-yl-urea (36 g, 77 mmol) in DVSO (200
m.) was added (cycl opropyl nethyl) propyl am ne (33 ni,
231 mmol ). The reaction was heated to 70 C for 6 days
then cooled to roomte and poured onto H2O (1 L).
Thénik@eegvasicagcenzatedND f@gghﬁ w9 3undeCrdusd possuyg agBihe suspension
r ek R I 1d.8r i th T .
e e Pt i oy B 101 1BONE il r B yers N washga e
exbriag tdeidd, \and borz ©tsabdd @ EHRADLRd Préssurelio give DIN@2.2 gubdds yield).
| ayer was then made basic (pH = 12) with solid NaOH
The resulting precipitate was then filtered, washed
W th-H20O, and dried under vacuumto yield O.z)g of
esired 5 product (73%yjield). Formulajll,jlla and
' her conpounds di€eYBELd herei R~ R @
Synt h Procedures A f her_general process 0
sznthesizecbo gﬁﬁas of tﬁ%kiﬁ%%%tion is shown in 1@/\Tf ~
Schene 4 bel ow, using the synthesis of conpound A37 as ©
a specific Bkanple. -72 WD 2004/ 092139 D2
PCT/ US2004/ 010381 Schene 4 0 O BrCH2CO2Et, M K2C03
Me OH OCO2Et | 1. CF3CO2Et, NaOEt 2. Ac20, Et3N |

NOZtép 2.0 1.AH2 wiBfl séiida o NAAYRE EREH (i@zmﬁ, § mmol) was added

10  dropwise via addition funnel over 40 min to a solution of D1 (110 g, 493 mmol) and
ethyl trifluoroacetate (84.1 g, 592 mmol) in THF (1000 mL) at 0°C. The ice bath was

q

5

removed and the reaction was allowed to warm to room temp. overnight. 2N HCI (300
mL) and brine (300 mL) were added and the layers separated. The aq layer was
extracted with EtOAc (2 X 250 mL). The combined organic layers were washed with

15 brine (2 X 200 mL), dried (MgSOs4), and concentrated under reduced pressure to give
D2 as a tan solid (155.g, 99% yield).

NO, o
0o 0 NO20
Fsc)‘\/u\@ O
o)
I ahd
D2 ° A2, TEA D3 O_}o
g —
20
Step 3. Triethylamine (280 mL, 2.01 mol) was added to a suspension of D2 (160

g, 503 mmol) and 3-nitrophthalic anhydride (97.1 g, 503 mmol) in acetic anhydride
(332 mL) at 0°C. The reaction mixture was allowed to warm to room temp. overnight
25  and slowly turned deep red, becoming homogeneous after 30 minutes. The reaction
mixture was cooled to 0°C and 1.5N HCI (4000 mL) was added. The mixture was

mechanically stirred for 1 hour at room temp. until a brown granular ppt formed. The
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~N~NANH O O\, kW1 O HH 0o 0 C®Et 0~ - C2t O
1. NaOH 2. H2ZNNH2H20 0 1. CDI, HN ON O NH O O-C02H

wWO-Db04/0MABH OGN~ ~ ~ 1 HO 2. HO N H H'N HCl PCHBS2000010381

5

10

15

20

25

0 BrCH2CO2Et OH K2CO3 acetone O-0"", 5 O DI Step 1.

To a solution of 4- hydroxyacetophenone (13.6 g, 100

mol ) in acetone (200 nL) was added K2C03 (16.6 g,

120 mmol ) followed by ethyl brompacetate (11.1 ni,
10(9rqwm10%1d weR eoljested by dilfravion: yprendesindbOr(2eQ) mb) arslowtirred for 20

o B o e oSBT o),

t hendeo| areunridegiver 2tigeel puds purdecandhe heudsuspaivgi product was
Was gnrdted Rﬁlgl égﬁ)t %\ﬁfandﬁge%ﬁ & rtgglhlnlg\l l}lﬁfgg)lut%%eslgv{llg lrfrln(e:d deep
red and the solid became bright yellow. The suspension was allowed to cool to room
temp. then placed in a freezer overnight. The product was collected by filtration, rinsed

with cold EtOH (300 mL), and dried under vacuum to give D3 as a bright yellow solid
(126 g, 63% yield).

N02 O
Pd/C, H,
THF
Step 4. To a solution of D3 (108 g, 273 mmol) in THF (3000 mL) under argon

was added 10 % Pd/C (17.0 g, 16.0 mmol). The argon was exchanged for H, under
balloon pressure and the reaction mixture was stirred overnight. The catalyst was
removed by filtration through a plug of celite and the solvent was evaporated under

reduced pressure to give D4 as a yellow solid (90.3 g, 90% yield).

o™

NO
o NO, : “Nim, oY © 2
A P
cl” o N" 0
CH,Cl,, TEA H
5 D5
Step S. A solution of aminomorpholine (116 g, 1.14 mol) and triethylamine (174

mL, 1.25 mol) in CH,Cl; (210 mL) was added via addition funnel over 2 hours to a
solution of 4-nitrophenyl chloroformate (275 g, 1.36 mol) in CH,Cl, (3000 mL) at 0°C
under mechanical stirring. A white ppt formed during the addition. The reaction was
stirred for 1 hour after the addition was complete. The product was collected by

filtration, re-suspended in CHyCl, (1000 mL), stirred for 20 min, and collected by
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10

15

20

brine, dried, and concentrated under reduced pressure
to give D (22.2 g, 100%vyield). 5 00 0 CF3CO2Et

WE30409118 THF, NaOEt 0~0,-,- n O DIl D2 Step BCT/BSDA4/010381

wt. % solution of NaOEt in EtOH (204 nL, 542 mmol) was
added 10 dropwi se via addition funnel over 40 mn to
a solution of DI (110 g, 493 mmol ) and ethyl

fl THF
Hlrgion ChIGE o6 ikt MigeOinpB Fﬁ@@%ﬁ&*ﬁ?ﬂ%@v%&e@ﬁgwﬁégl HCl
Y) b@%%ﬁ)%n%hﬂé DX 330 M) EtBh dEMYSN} andnédatrate@ OPhe off-

mL) and brine O inL) were added and the | ayers

é’épfﬁrsﬁiléd"as'ﬁh@ea@?dl lay%tpo VA0 @l rshiered dornp @ ﬁmEta@\@olé%teﬂ by

) ' %
TRt P R B R R e e 37
lymil@)r Tl@omwéheprb@‘@hw eontagn g|2th Y%OPEAdIE andre sswilli ainount of p-

99% yield). NO2 OO ON20 O F3C\ | O/ D2
shigpnedhy 220! 6 UL Step 3. Triethylanine (280 ni,
2.01 nol) was added to a suspension of D2 (160 g, 503
|nrml) and 3-nitrophthalic anhydride (QN go 503

®2) an acetic anhydride (332 m.) at OCN 'LHJ\e
2 ondm xture was alolg N mto rocﬂnt mpo
25 and sl ow Yyt eﬁﬁfdeep red, becef

snegusy after 30 m nut,_ps The reaction J

was cool eg=to 0C and 1.5N HC"S(4000 nl) was addedy
m'xture waso chani cal | yngiiovised for 1 hour at roo

n‘g). unti | ;g/gp%sv\g granul ar ppt forned. The -DP§ WO ©O
200 #092139 PCT/ 004/ 010381 brown solid was _O>‘O\_

collected by filtration, suspended in H20 (2000 nlL)
and stirred for 20 mn. The brown solid was coll ected
by filtration, rinsed with H20 (500 nL), and dried

Step 6. Dimethylaminopyridine (1.50 g, 12.3 mmol) was added to a suspension
of D4 (90.3 g, 246 mmol) and D5 (79.0 g, 295 mmol) in CH3CN (850 mL) at room
temp. The reaction mixture was heated at reflux for 4 hours. The reaction mixture
became homogeneous upon heating forming a yellow ppt after 1.5 hours. After cooling
to 0°C, the bright yellow solid was collected by filtration, rinsed with cold CH3CN (150
mL), followed by Et,O (2 x 200 mL), and dried under vacuum to give D6 (84.5 g, 69 %
yield) as a yellow solid.

o) 0 o/\ o)
K/N\NJ\NH K/N\N/U\NH
H 0 H 0
o L
0 O dioxane 0O Q
D6 O—>— (6]
0 D7 \>/-—OH
o — o

Step 7. IN NaOH (375 mL, 375 mmol) was added to a suspension of D6 (84.5
g, 171 mmol) in dioxane (1750 mL) at room temp. The reaction mixture became

homogeneous forming a yellow ppt after 15 min. The reaction mixture was stirred for
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under vacuumto give 224 g of crude product. The crude
reacti on product was suspended in EtOH (800 nL) and

wheatoek18d boiling. The solution slowy turnedPCBE2084/010381
red and the solid becanme bright yellow The suspension
was allowed to cool to room tenp. then placed in a
freezer overnight The product was coIIected by

fj Itrat ri nse d EtOH d dried
St e v Ghse gy St eyt BAL T o S0 50,
s%sge@&%lﬂ |1N|Hbl (5 ML@ aidH&irfed forQ0l min. QﬂePGélﬁctlﬂfgthI BRodudiGy

. a solution of D3 273 mmol )
filtrptippgthe é‘@é@’aﬁh}}’aﬁfﬁl@@?eda%‘% folid s cath by iRy tinsed with
1{2@)7(264 d00 A&R Ond"BRd) in aABWAH GOGh WRMigh Ghadraed gl&rn#l%w 4g,

under 15 bal |l oon pressure and the reaction mXture
93 yieldasaweHew golid.- The catal yst was renoved by
filtration through a plug of celite and the sol vent
mas evapor at ed under reduced pressure to give D4 as a
|OMISO|Id (90.3 g, 90%yield). O- N2 O N2
N 0OO C ONO HCHRCA2, TEA5 D5 20 Step
Nution of am nonorpholine (1 , 1514 nol) and
ne 174 nl, 1.25 nol) in cgg(zlo m.) Q
0» afaddi tion ftwdrele over 2 F ao O\/U\OH
sol uti Of Y rophenyr_qgggﬁgguTnate 275
mol) in C}Etl 3000 ni) PAY under neﬂﬁa :
stirring. A whitg ppt fornmed during the additiof.~ndhe
reactiogywas stirrgdyfor 1 hour after the addition
was conplete. The groduct was coll ected by D8
filtration, re-suspended in CH2Cl2 (1000 nlL), stirred
for 20 min, and collected by
Step 8. Hydrazine monohydrate (12.2 mL, 252 mmol) was added to a solution

of D7 (23.5 g, 50.4 mmol) and p-TsOH (479 mg, 2.52 mmol) in DMAC (150 mL). The

reaction mixture darkened and was heated at 50 °C overnight forming a yellow ppt

after 1.5 hours. The reaction mixture was cooled to room temp. The yellow solid was
collected by filtration, rinsed with EtOH (150 mL), then Et,O (150 mL), and dried
under vacuum to give the hydrazine salt of D8 (21 g, 84 % yield). The hydrazine salt
was suspended in 1N HCI (200 mL), stirred for 20 min, and collected by filtration. The
yellow solid was rinsed with H,O (150 mL), EtOH (150 mL), and Et,O (150 mL) to
give D8 (17.2 g, 74 % yield) as the free acid.

?::ﬁ ji O\/ﬁ\OH CDI, DMAC E::E\Nji o

N NH NH
P O J\ H O\/U\N/\
- 8, SORa s
HN/ S Y
\-NH NN
D8 D9
Step 9. N, N’-carbonyldiimidazole (11.0g, 67.5 mmol) was added to a solution

of D8 (14.9 g, 32.2 mmol) in DMAC (100 mL) at room temp. Vigorous gas evolution
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-75 WD 2004/ 092139 PCT/ US2004/010381 filtration (198
g, 65%yield). The conbined CH2C12 filtrates were

womhesisg th IN HO (2 X 500 nL) and brine (2PCI/BS!04/010381

m.), then dried (MJSOH) and concentrated. The off-
white solid was suspended in Et20 (1000 nL), stirred
for 20 mn and collected by filtration. The Et20

Yv'gs_?esvgde S”Ehfo}%%o%}og (11:}1%139& es‘u%g&; o(izqrhg %fot?rgggs Cgﬁ %%n after 15
Dint AGdifical EIMA@IQS:D ALy was hddadmcumﬁ stifring- zm’rdpqu&wm{e (9 5g,

%@mocﬁ\l ﬁ?&@% 061208 n%tuﬁa %Fcalae hf}@o%epg%usb- C}“he reactlon

R Ryds @fﬂrétp@&béfﬂlgi‘lt N@rrhihg 2Gelow pat, TheATpohkd VRS PE@ctwbot 1AL).
a suspensi on , 246 mmpl ) and D5 0 g,
B SOOI ARSI FHSHONL SRt b BEIAH 0 TR . heatdd to
B&ﬁﬁ% | BRefWoblikg ﬁ@ﬂﬁ? the %lr%ldwﬁtcoﬂ&ftédl% ﬁﬁlran&l R dSwiH BROH
reaction mxture became om)geneous upon ea In

(30rmhngren Bipb) (180Wmdpyandfdried undes vargumgo gt (1dda, %ﬁ&) 151d)
bright yellow solid was col |l ected by

%Soafgl(rﬁgﬁsgﬁ rinsed with cold CH3CN (150 nl), foll owed

by Et20 (2 x 200 nmL), and dried under vacuumto give

D6 (84.5 g, 69 % vyield) as a yellow solid. o--) O

0---) 0O HNHO NNHO OHO

0 o\)cl)\N H 0 O\)J\N
OO OHCI \'g

Step10. A suspension of D9 (11.5 g, 20.0 mmol) in MeOH (400 mL) was heated
to near boiling and a solution of 4N HCI in dioxane (5.50 mL, 22.0 mmol) was added.
The mixture became homogeneous forming a yellow ppt within 5 min. After cooling to
room temp. overnight, the solid was collected by filtration, rinsed with EtOH (100 mL)
then Et;O (200 ml), and dried in a vacuum oven (75 °C, 48 hours) to give compound
A37 (D10) (11.4 g, 91 % yield) as a yellow solid.

An alterative general process to synthesize certain compounds of the invention
is shown in Scheme 5 below, using the synthesis of compound B16 as a specific

example:
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NaOH O dioxane 0 D6 0O--\ - D7 0-~-OH 20 Step 7. IN
NaOH (375 i, 375 nmmol) was added to a suspension of
wm20048%13% g, 171 mmol) in dioxane (1750 nlL) arCT/082004/010381
tenp. The reaction m xture becane honbgeneous formn ng

a yellow ppt after 15 mn. The reaction m xture was
stirred for -76 WO 2004/ 092X%38:R63/ US2004/ 010381 3
hours. The ppt was collected by filtration, rinsed

with EtOQAc (2 x 500 L), suspended in IN HCO (500

and stirred forCHZO m m.nedpbity@ply@pht ecti ng the prodlct

by filtratig he Hedmanes lteyemso r epeat ed.  The _solli d

was col by fi |t e.a0k-pR,DMSO)EEN W t h 2 X400
m.) ang-d d in a vacuum oven overni gh

give D7 (77.4 g, 5 97%yield) as a yello
ONNHOOO HO hydrazine NN~ ONH O &@- JM\OH O
p-TsOH, DMAC | | ONNH D7 )r OHOD8 10,Step 8.

Hydrazi ne nonohydrate (12.2 ni, 252 nmol)

a solution of D7 (23.5 g, 50.4 nmol) and %ﬁfhﬁ@anhydnde,

my, 2.52 nmol) in DVAC (150 nmi). The react)i or,0rexture

dar kened and was heated at 50 C overnight form ng a

yel low ppt after 1.5 hours. The reaction mxture was

cool ed to roomtenp. The yeI | ow solid wasyd5 coll ected
/\l ion, rinsed winPEt o4 (150 m), A

(15 %{ amdodrled unﬁBM‘ﬁawum_t_ooe gi VE

hydr azi Lt D3 (Zlogﬁ 84 l d).

sal t @W

1. HzNNHz'HZO
2. TFA, acetone, H,O

T2 5 "o T 8
Nw"SNH o ~ome SNy,
i ar - A &
QQ NaB(OAc);H OQ L_N_"~ome
] then HCI ]
NN n-N 2HCI
H ' H
B16
Procedures:

CHO HO OH

(o)
Jo gt J
Br p-TsOH o

93%
Br
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was suspended in IN HCO (200 ni), stirred for 20 mn,
and collected by filtration. The vyellow solid was

WO 20vgegk198 t h H20 (150 ml), EtOH (150 nml), and ErR0s{02E010381

m) to give D8 (17.2 g, 74 %yield) as the free acid.
20 ONJ~OCDI, DVWAC, O HNH O OH HNH O O HNJ ~N-r

N, NH NNNH D8 D9 25 Step 9. N, N -carbonyldiim dazol e

(11. Og, 67 5 mml) was added to a solution of D8

14 in DMAC (100 nlL) at roomtenp.
ééﬂlﬁ]lﬁ%ls %(‘bb’&“&ﬂﬂhéhyl)'s’?ﬂlwhzb@)éﬂb@@ﬂsg

PCT/ us2 0103 The reaction m xture
grlal/&%?fs %b%{?? @ﬁgﬁy:ag (100y2e P56 Wb negpeniy! ghymol (115

was sti
m 3, 1.A0gold).onaly -t%@sﬁlﬁﬁldﬂe}d @@@n‘@dﬂﬁﬁinélg 1§bglzene (800 mL) was
stirring. |-Pro |pera2|ne g, nmol ) wa

Sad é}é@iedameﬂlﬁ@lsr a8tk paF Skf@i:]eﬁ]iie ﬂh@m@g@mu@m wmecooled

r e@&fdoﬁﬂemﬁéréﬁlw a%d\i’@o%t tg[I thd lgeﬁgeH%é%% ?éd—%med 'gh%r (5]1% vhs

yel | ow ppt, then poure
s olppiitiwss! bebydea @thézbacbgatef(ﬁ(l)(l nk) dmwircoldswatpe(i d@nhh) nTlet d@khnic

Into

(300 O I B A1 K0P e i

iy ﬁNadOwatnﬂ cBilBhiraté b0 gite)the deser ﬁb&@t (1BBQ, 93%). and

odried under vacuumto give D9 (17.4 g, 94 %yield) as

15

20

25

a yellow solid. 1 ON, NA, H-NH O O MeOH H-NH O O, HCI

ONIT ~N N NH HC D10 D9 15 Step 10,

suspensi on i Mel. 5 Gvig gy O MOl ) in I\/EO—P(4O Mk )
. 0 H_ 4

)iear  boi k:nggH@nd a sol utisg
¢ (5.50 n, 2 a was ad
FFecanme hormgeneou§ form ng~a

mn. After cooling to
OH

Synthesis of 1-[4-(5,5-dimethyl-1,3-dioxan-2-yl)phenyljethan-1-ol:

To a suspension of Mg (14.4 g, 0.59 mole) in THF (1400 mL) was added 1,2-
dibromoethane (0.4 mL). The suspension was then heated to 30 °C. After 10 minutes a
solution of the aryl bromide (146.4 g, 0.54 mole) in THF (500 mL) was added dropwise
and the reaction was stirred at 35 °C overnight. The resulting dark gray solution was
cooled to -5 °C in an ice/salt bath, and was treated with acetaldehyde (45.4 mL, 0.81
mole). The reaction was stirred at 0 °C for 1h, then poured onto ice. The reaction
mixture was then extracted with MTBE (750 mL), and the aqueous layer was extracted
with MTBE (2 x 500 mL). The organic layers were combined, washed with sat.
NaHCOj3 (750 mL), brine (750 mL), dried (Na,SO4), and concentrated to give the
desired product as a red oil (128 g, contains ~25% reduced product by wt.; corrected
yield is 96 g, 75%).
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roomtenp. overnight, the solid was coll ected by
filtration, rinsed with EtOH (100 nmL) then Et20 (200

waorkgog/ogeiad dried in a vacuum oven (75 C, 48 hourGl/Us1m04/010381
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gi ve conpound 20 A37 (D10) (11.4 g, 91 %yield) as a
yell ow solid. An alterative general process to
synt hesi ze certain conpounds of the invention is
shown in Scheme 5 bel QW usi ng the synthesis of
conmpound B 16 as cific exanple: 25 -78 WO

2004/ 092139 PCT/ gﬁﬁiM@lOSS . cheme 5 Me l.o/}Me
neopent vyl G O Me . My then £ 0 _3-
S03pyr, t3N°Br / O ! COREt | NaQEt 9.
3-nitrogph anhydri de, AER £t
N2 O ~
O O O OrPH\4 0

Synthesis of 1-[4-(5,5-dimethyl-1,3-dioxan-2-yl)phenyl]ethan-1-one:

To a solution of the alcohol (54 g, 0.228 mole) in dichloromethane (1100 mL) at 0 °C
was added triethylamine (95 mL, 0.684 mole), followed by a suspension of sulfur
trioxide pyridine complex (72.6 g, 0.456 mole) in DMSO (160 mL), keeping the
temperature below 5 °C. The reaction was allowed to warm up to room temperature,
and was stirred at room temperature for 16h. The reaction mixture was diluted with
dichloromethane (400 mL) and washed with 1N HC1 (500 mL), sat. NaHCOj; (500mL),
and brine (500 mL). The organic phase was then dried (Na;SO,) and concentrated to
give 52g (97%) of the desired product.

Me

Me
(o]
/jL Me 0 Me
CF;CO,Et

o NaOFEt ‘ 0

92% F1C

0 0 O

Synthesis of 1-[4-(5,5-dimethyl(1,3-dioxan-2-yl))phenyl}-4,4,4-trifluorobutane-1,3-
dione:

To a solution of the ketone (147.6 g, 0.63 mole) and ethyl trifluoroacetate (90.2 mL,
0.76 mole) in THF (1250 mL) at -4 °C was added a 21% solution of NaOEt in EtOH
(308 mL, 0.82 mole) over 45 min. The resulting solution was kept at 0 °C for 1h then
warmed to room temp and stirred for 2.5h. The reaction was then diluted with MTBE
(1500 mL) and treated with IN HCI (700 mL) and brine (500 mL). The layers were
then separated and the organic phase was washed with brine (2 x 500 mL) then dried
over Na;SOy, and concentrated in vacuo, to afford the 8-diketone (191.3 g, 92%) as a

brown solid.
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5 Procedures: M a CHOHO ~OH O M Me Me Br p-TsOH |
O 93%Br -79 WD 2004/092139 PCT/ US2004/ 010381

Synt hesi s of

2- (4- bronmophenyl ) -5, 5-di met hyl - 1, 3-di oxane: A m xture
of 4-bronobenzal dehyde (100 g, 0.54 nol :‘

glycol (115 g, 1.10 rmb,e) ahetpet ol u oni ® aci d

(800 ng, 4 mmol e) io nzene L) dated to
reflux using a Dea rke ap us f ' O

S ooI ed _t_o_?;q.omtenper at ur

nost g ne was renove®:0 The resi due wal
partlfl en et hyl acet% (500 inL) and coNdo

water (% . The organic ase was washed witk
water (2 X 150 m.) and brine (1 x 150 nL), then dr
(Na2SO4) and concentrated to give the desired productMeMe
(136 g, 93%. 10

Synthesis of 2-{[4-(5,5-dimethyl(1,3-dioxan-2-yl))phenyl]carbonyl}-4-nitro-~2-
hydrocyclopenta[l,2-aj]benzene-1,3-dione:

To a suspension of -diketone (191.3 g, 0.58 mole) and 3-nitrophthalic anhydride
(111.8 g, 0.58 mole) in acetic anhydride (383 mL, 4.1 mole) at 0 °C was added
triethylamine (323 mL, 2.3 mole) over 15 min. The resulting dark red solution was
stirred at 0 °C for 1.5h then warmed to room temp and stirred for 16h. The reaction
was then cooled to 0 °C and treated with 1N HC1 (2500 mL). The brown tarry solid
was then stirred vigorously for 30 min. The liquid was then decanted and the resulting
sticky brown solid was suspended in H,O (~4 L) and stirred vigorously at room temp
for 45 min. The decanting/resuspension sequence was repeated twice more and the
resulting brown granular solid was dried under vacuum to yield 249 g of crude product.
The crude product was then suspended in MTBE (750 mL) and heated to boiling. The
resulting suspension was then placed in a 4 °C refrigerator for 16h then filtered. The
solid was then filtered, washed with cold MTBE (500 mL), and dried under vacuum to
yield the desired nitrotriketone (136 g, 58%).
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M M M OM My then O\ OCH3CHO O 75% Br OH
Synt hesi s of

wa2(40440983%- di et hyl - 1, 3- di oxan- 2-yl ) phenyl ) et hBeF/US04/010381

To a suspension of My (14.4 g, 0.59 nole) in THE (1400
m) was added 1,2 15 dibronoethane (0.4 nL). The
suspensi on was then heated to 30 C After 10 m nutes a
solution of the aryl brom dey§146 4 g, 0.54 nole) in
THEYRE81s #f §-appro-2ide@ Sodimsitivid.3 'Hnmlt-ml)g@aﬁyli@nbmﬁ 2-
ti resul ting dark gray
golﬁﬁﬁgga&géﬁa[gggﬂg eﬂ@is g}ﬁan an ice/salt bath, and
was treated with acetal deh de (45.4 n_, 0.81 mol e).
Theb ?%%W.Oéﬁle\m%otgkqmeéa%ag 0 3angleyin THF @smbpuased

r
ont dﬂ,gg&atem%né Q"ﬁ?&lbgéh  1flodt lgg%ere&agg% o $6100% B4 @E1.89 for 15,
extﬂlﬁ@{lfélﬁst Weis tHnoESEY @Era;tlos O0Bougha, celﬁh@admgmmiltmté ayethsn

bri n%p%%otgﬁ%}dmgﬁ&? d%\nﬂa]fé%g’ 99&@ &%ﬁvf %H‘ed to

give the desired product as a red 0|I (128 g, .
contains -25%reduced product by wt.; corrected vyield

is 96798Y% . 8Q Q _20104/ 092139 P 52004/ 01 1_No,
Me O|Me SD3 Me 11O Et3 97 0

Synt I's of

101-[4- (5, 5-di net hyl -1, 3-di oxan- 2- yI)phenyI] ”

15
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25

et ggﬁfh%mpgﬁg_ﬁﬁgpg%th_gkjé_%qﬁf }19%93" ohol dg 54 g, 0.228
A solution of aminomorpholine (116 g, 1.14 mole) and triethylamine (174 mL, 1.25
mole) in CHCl, (210 mL) was added via addition funnel over 2 hours to a solution of
4-nitrophenyl chloroformate (275 g, 1.36 mole) in CH,Cl, (3000 mL) at 0°C under
mechanical stirring. A white ppt formed during the addition. The reaction was stirred
for 1 hour after the addition was complete. The product was collected by filtration, re-
suspended in CH,Cl, (1000 mL), stirred for 20 min, and collected by filtration (198 g,
65% yield). The combined CH,Cl, filtrates were washed with 1N HC (2 x 500 mL)
and brine (2 x 350 mL), then dried (MgSO,) and concentirated. The off-white solid was
suspended in Et;O (1000 mL), stirred for 20 min and collected by filtration. The Et,0
rinse was repeated to give a second crop of product (81.2 g, 27% yield). The combined
batches contain ~ 2 wt % triethylamine hydrochloride and a small amount of p-

nitrophenol.
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5 was added triethylamne (95 nL, 0.684 nvole),
foll owed by a suspension of sulfur trioxide pyridine

W@ ooople3{ 72. 6 g, 0.456 nole) in DMSO (160 mnlL)PCRESWOH1QL0381

10
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20

the tenperature below 5 C. The reaction was all owed
to warmup to roomtenperature, and was stirred at
roomtenperature for 16h. The reaction m xture was
diluted with dichl oronet hane (400 rrL) and washed with

IN g (p00 ni), sakr\waHGCB /1% and brine
(50d_nL)y. The organi Q@gg then ri Na2SO4)
an( ratedto gi ve 529 (979 o

Nig-oqgi r ed
pr ba O VB QMAI\QECHQNCFS 2Et N H |
) ynt hesi's 0fo,
1-[ 4- (5, 5-

et hyl (1, 3-di oxan- 2-yl ) ) phenyl ]
| uor obut ane-1,

odione: To a solution of the ket Q
(147.6 g, 0.6 Dl e) and ethyl trifluoroacetate (90.
m., O0.76 nole

THE (1250 nlL) at -4 C was added a

21% sol ution of MAOEt in EtOH 20 (308 ni, 0.82 nole)d

over 45 min. The resulting solution was kept at 0 C Me

for Ih then warned to roomtenp and stirred for 2.5h. Me

The reaction was then diluted with MIBE (1500 nL) and

treated with 1IN HO (700 nmi) and brine (500 ni). The

Ia ers were_ then_separated and the organi c phas
éwetaew UG s e B Aoy Gyl caomss -5 dloxo(2-

ernﬁélﬁﬂi- bR Ain-4-91agfih Eﬂb‘)ﬂﬁmde
13 d| ketone fﬂ% g, Cymas gMQZS gr ovvn&so lid. -

OO / O 0381 NO2 @)
Vo %Ogﬂélgt% g:'tts)r?e F gf\TIOUOSS mo -morpholin- -yl?ﬂr-nltrophenoxy)carboxamlde

(15.6g, 0.058 mole), and DMAP (0.27 g) were suspended in CH;CN (200mL) and
heated to reflux for 18 h. The reaction mixture was then placed in a 4 °C refrigerator for
12h. The grayish yellow solid was isolated by filtration and dried under vacuum to give
the desired product (16.7g, 73%).

Me

fo} Me
H,NNH,-H, 0, K/ N N

p-TsOH, o (o)
-————————-——)
s A O
|

1%

Synthesis of N-{3-[4-(5,5-dimethyl(1,3-dioxan-2-yl))phenyl]-4-0xoindeno[2,3-

d]pyrazol-5-yl} (morpholin-4-ylamino)carboxamide:

Hydrazine hydrate (56.5 mL, 1.2 mole) was added to a suspension of the triketone (118
g, 0.23 mole) and p-toluenesulfonic acid (2.2 g, 12 mmole) in DMAC (750 mL). The

reaction darkens and becomes homogeneous. The reaction was then heated to 50 °C for
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Ac20 F3C-Y O Y I / EtB3N58%0O OOOM M
Synt hesi s of

WQ@2qop492139 5- di net hyl (1, 3- di oxan- 2-yl)) phenyl ] ce¢us3004/610381
4-nitro-2- hydrocycl openta [1, 2-a] benzene-1, 3-di one: 5
To a suspension of (3-diketone (191.3 g, 0.58 nole)
and 3-nitrophthalic anhydride (111.8 g, 0.58 nole) in
acetic anhydride (383 nL, 4.1 nole) at 0 C was added
trildh hzyfteam{vvw 2h 3P Beating a thigk yedlow)presintaterigrpgdrand Fditional DMAC
re r - :
1 B LR PRyt tople BRon SR gfpeing thHegstion was
r eatatédin a Megefrigenator bol 16t Tlhe I(BSLGIHzmtllpwmetcfadtaw wds theN filtered

L G590 0 R B8 1505 B8 A g e i

5 degadyr @stuamdo tledd the dedited pgazcﬁft (86 kiyg, Bt Wy\eorsdhs B /Xf\layo‘wt.
su K ed in HO (-4 L) and stirred vigorously at room
W r 45 mn. The decanti ng/resuspensi on sequence
was repeated twice nore and the resulting brown
granul ar solid was dried under vacuumto yield 249 g
of ude product. The criede product Wasﬁt hen
su§pende§ in MIBE (75@ ntHhMand heated o lboifjing. The o
oy ThRg syispensi s ti’femnm,ace%vi 4 C
refrigef ath then fil taes@d. The sBI|
then filt shed with col giMIBE (500 O
dri ed und ; mto yield the desired
nitrotriketoneN(136 g, 58%. NO2 O NH2 O O H21 P@~ o)
1099% O O 00 00

Synthesis of N-[3-(4-carbonylphenyl)-4-oxoindeno[2,3-d]pyrazol-5-yl](morpholin-

4-ylamino)carboxamide:

To a solution of the indenopyrazole (13.1g, 0.026 mole) in TFA (160mL) was added

15  acetone (75 mL) followed by water (12 mL). Solid product precipitated out of the red
clear solution. The reaction mixture was stirred vigorously for 20h, then diluted with
acetone/water (100 mL, 1:1) mixture and placed in a 4 °C refrigerator for 16h. The
solid was collected by filtration and washed with water (100 mL), and acetone (50 mL).
The solid was then dried under vacuum to give the desired product (9.8 g, 91%).

20
° 0
N NH o k/N\/\OMe k/N N NH o
‘NaB(OAc);H ‘\/N\/\OMe
the HC1
N-N 2 HCI
25

Synthesis of N-[3~(4-{[4-(2-methoxyethyl)piperazinylJmethyl} phenyl)-4-
oxoindeno[2,3-d]pyrazol-5-yl](morpholin-4-ylamino)carboxamide dihydrochloride
(compound B16):
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OO M M LIg 20 M M -82 W 2004/092139
PCT/ US2004/ 010381 Synt hesi s of

wa2@aiova3®- { [ 4- (5, 5-di net hyl (1, 3-di oxan- 2-yl) ) ptiEnyiopoe103s1
rbonyl } - 2- hydrocycl openta [1, 2-a] benzene-1, 3-di one:
A solution of the nitrotriketone (136 g, 0.33 nole) in
THE (2500 nL) was hydrogenated using a hydrogen

bal l oon in the gﬁesence of 10% Pd on C (2.59) for 18h.
5 Tireticapid(Sy/te, Aasmadnoias @ddsgd to PF?SP@HSIC@r?fﬁWP HlGg, 24

gﬁrgﬁe)oﬁlg p-gpcﬁmte I(é'%_gg’t%,ﬂ‘%gl(% o aY?ngl el?letrgacﬁblﬁl{y'gs stirred

esir e am ne ) oam
OY aQlooiigmp Eir3fh theire@ed withiNaBJOACHH (123 g @m%NT@NCtmn

nt he - )
N r\%vgg B rrﬁdsa¥ 1o ﬁ%l(‘ﬂi fgr %Oh 61&11 WthSl Et:lénre B%exrgz%ﬁtlalé :bec;,&mes Very viscous.

5sollt WapH 00 anrﬁ)rvmmlnqmmdﬂédmd(tﬁeheao@,on Wad dirred|fer 1lanthe reactlon

triethylam n 174 1.25 le). in Cl2

e gy oka bio o AL i TR o8 piisry e litho 2 x
30:36(0 @), %212{ ézilemin%%g& epyl (zo(hin%y afhg orat xeas(tﬁaﬁdh rébd uilldé’rﬁzacuum
nol e n un er cnanl ca

st ¢ }”F% € ggsi *tnanwth%ﬁﬁ@@ z%?% fg© ‘i/oﬁe ¢ hags Wasrihen

I e@GdpbiddYaBtoH ﬁbo afl ) ah@heatedtOUbiliAE t Ble ubiRnGiHE Wal @B treated
was conpl et e. roduct was collected by filtration,

10y e withddhHbiadlioxancily . (Thogtspesion cisersithescptiepr1 gy fhick
an %&%&ﬁ %Iﬁg @adfubh;l 'EROHQB0d ABPwk addéﬁéofx&ﬁdafé)ﬁgn}%e Once the

mbi ned CH2C [trates were wash
SO@usd?El}SlonaW@ﬂeé ifq wem(temn, 13wes fnicyed and de sahd was vaysbe)th EtOH

e [ Qlals J
i R H g0 HF, Phe iphHta® g5 i W S RHAPRIRERE
f i desimgt barhydfbhbloxiti@@t(w B\g)edamatc@pamoedd Bd6.gi ve a
second crop of product (81.2 g, 27%yield). The

conbi ned batches contain - 2 w %triethylam ne
hydrochl ori de and a small anount of p-
0

. 9 0 0
o) O
Ho/u\ﬁ m I A\ Ns/\é/ \a/\NJ>< HN {
N cl N~ N
N cl c

15

Cl

Synthesis of Compound R

20
To a solution of acid (1.4 g, 2.5 mmol) and amine (0.8 g, 2.6 mmol) in DMF (10

mL) was added DIEA (0.8 mL, 4.6 mmol) followed by HBTU (1.5 g, 4 mmol). The
reaction mixture was stirred at room temperature for 24 h, poured into an ethyl acetate /
1 N NaOH partition. Aqueous layer extracted with ethyl acetate. Organic extracts

25  washed with 1 N HCl, dried and concentrated to give an oil. The crude oil was purified
by silica gel chromatography to give the product azide as a colorless oil (0.9 g).

-86-



ni trophenol. 25 -83 WD 2004/ 092139 PCT/ US2004/ 010381

NHZ OO 1O N2 O~NNO\ I OO HN HANH O DVAP,
WERBTRIMBN O/ 73% O O61 ~\N O M M O OgRET/UMD0E010381

Synt hesi s of

N-(2-{[4-(5,5-dinethyl (1, 3-di oxan-2-yl)) phenyl ] car bony

[ }-1, 3-di oxo(2- hydrocycl opental 2, 1- b]

benzen-4-yl)) (nmorphol i n-4-yl am no) car boxam de: The

am notri ketone (17g, 0.045 nvole),

N- mor phol i n-4-yl (4- ni t ribphenoxyyearie

0. 05/\(Vﬁ&t;‘1/)é7 : & Y9)_ner e susﬁeﬁ| d i N

(200nL) aﬁor hea sefN ux, for 18 h. The reacti onm@Cl

m xture was then placed,in& 4 Crefrigerator for 10

12h. The grayish yell ow sqlid was isol ated by

filtration and dried under |acuumto give the desired

product (16.7g, 73%. 0 ol , IX NN "NHM HOO

adi O-Me H/NNH2H20, NH O p- Ts()—L H O O DVAC

The azide (0.9 g, 1 mmol) was dissolved in THF/water (10/0.5 mL). PhyP (0.45

2

Cl

5 g, 1.7 mmol) was added and reaction was allowed to stir overnight at room
temperature. The reaction mixture was poured into 50% NaOH solution and extracted
with ethyl acetate. The organic extracts were dried and concentrated. A hydrochloride
salt was made with 3 N HCl in isopropanol. The solid (Compound R hydrochloride)
was taken up in MeOH and precipitated with ether. The solid was filtered and dried to

10  give the product (0.79 g). '

Boc’

\
ZT
i
(o]

Synthesis of 2-(4-{[1-(2,6-dichlorophenyl)-3-(methylethyl)-4-0x0-5-
15  hydropyrazolo]5,4-d]pyrimidin-6-ylmethyl}phenoxy)ethyl (2S)-2-[(tert-

butoxy)carbonylamino]-3-methylbutanoate:

To a solution of 1-(2,6-dichlorophenyl)-6-{[4-(2-~
hydroxyethoxy)phenyl|methyl}-3-(methylethyl)-5-hydropyrazolo[5,4-d]pyrimidin-4-
one (4.1 g, 8.7 mmol) in DMF (40 mL) at room temp was added Boc-Val-OH (2.82 g,
20 13 mmol), EDC (2.5 g, 13 mmol), 1-hydroxybenzotriazole (2.0 g, 13 mmol), and

diisopropylethylamine (2.3 mL, 13 mmol). The resulting solution was then stirred at
ambient temp for 24h then partitioned between EtOAc (250 mL) and 1 N HCI (200
mL). The organic layer was then washed with sat. aq. NaHCO3 (200 mL), H,O (200
mL), and brine (200 mL). The organic layer was then dried (MgSQOy), filtered, and
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71% ONN OH M Me 15 Synthesis of
N-{3-[4-(5, 5-di nethyl (1, 3-di oxan-2-yl ) ) phenyl ] - 4-oxoin

waelewep213% d] pyrazol -5-yl} PCT/US2004/010381

(ror phol i n-4-yl am no) car boxani de: Hydrazi ne hydrate
(56.5 nm, 1.2 nole) was added to a suspension of the
triketone (118 20 g, 0.23 nole) and p-tol uenesul fonic
acid (2.2 g, 12 nmole) in DMAC (750 nL The reaction
daekaazatesh d e snderrpdnds vesg dhea pus fiediyeflash selumashwastagreohy

e CRBKT rai® b VR RR B Bt o0 Pl a

thick yellow precipitate forned and additi onal
(100 nmL) was added to facilitate stlrrlng Upon

conpl eti on of heatln the reactlon laced in a 4
C refrigerator fouzN I 1 ow
precipitate vvastheaflltere nd vvas}he with cold

et hanol (500 niL) arfd>~H20 (500 olig was then
dried 5 under vacumto yield the de§| r yrazol e

(83.4 g, 71% contains -8% by wt.

50~Me 01 0 O NHNH O O TFA, HZG, NHNH O H acet one

10

15

20

25

N ?%n/?]ﬁ C ar%%"\m g%i g, dlﬁ;h?or%{ f(;)%(ngl nden of“éle%l yg]‘m}(r()asz ol - 5-yl

] ( Ipdywipldznlo]34-gll ymimidine @y une thyl g enoky)eshyd (2 8)2-amino$3-
fl\ggleg%gg‘%ggggtgzol e (13.1 g, 0.026 nole) in TFA (160n)

To a solution of 2-(4-{[1-(2,6-dichlorophenyl)-3-(methylethyl)-4-oxo0-5-
hydropyrazolo[5,4-d]pyrimidin-6-yl]methyl} phenoxy)ethyl (2S)-2-amino-3-
methylbutanoate in dioxane (50 mL) was added 4 N HCl in dioxane (10 mL). The
reaction was then stirred at ambient temp for 48 h then evaporated. The crude product
was then suspended in boiling EtOAc (50 mL) and brought into solution with a
minimum of THF. The product was then crystallized by adding hexanes and cooling to
0 °C. The solid was then filtered, washed with hexane, and dried under vacuum to

. yield the desired HCl salt (4.6 g, 92%).

o
(tBuO),0P0” " HN
x
N cl
cl

Synthesis of tert-butyl [2-(4-{[1-(2,6-dichlorophenyl)-3-(methylethyl)-4-0x0-5-
hydropyrazolo[5,4-d]pyrimidin-6-yljmethyl} phenoxy)ethyl]phosphate:

To a solution of 1-(2,6-dichlorophenyl)-6-{[4-(2-
hydroxyethoxy)phenyl|methyl}-3-(methylethyl)-5-hydropyrazolo[ 5,4-d])pyrimidin-4-
one (4.0 g, 8.4 mmol) in DMF (25 mL) was added di-tert-butyl
diisopropylphosphoramidite (4.8 mL, 15 mmol) followed by 1H-tetrazole (2.65 g, 38
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15 acetone (75 nmL) followed by water (12 nL). Solid

product precipitated out of the red clear solution.
wab@402A84 i on m xture was stirred vigorously fRCT/BES19p4/010381

then diluted with acetone/water (100 nL, 1:1) mxture

and placed in a 4 Crefrigerator for 16h. The solid

was col |l ected by fiItration and washed wi th water (100

m.), and_acetagne L The, sol i d s .then dr .

undEpol aBinFRIfigN &*ﬁ% e ﬁ%!e&é%w@amﬁ%avﬁvgtl }tfberscoaledéqo C and

0/‘) tregt@d NWaQol‘ﬁhm m@PB}I' S)"Z 5 idﬁ@ﬁﬁ{ab% UH}EI{(ZQHE) The¥eaction

nt hesi
N- [was etme{d[aaﬂCwaﬁ%wbqqutwgﬂeb%mﬁtPﬁéﬂm mbhyadyl0ye aq.
0%@'? %@Gﬁ’i The 8 M&?&b;ﬂg{ W a&éshed Yith 10%% aq, NazS20: (200 mL)

I'n-4-ylam no xam de di rochl ori
5( C eapNaMGOB(uép mL)38d\Weing (540092 T9 ofg@ﬂi/o Us2004Y haodsd
Ac C . g
S eSOt 4t elpgbsTIRL Sl PR R by i o FOA
pi ;Q‘ET |ar) el eughiingy sok8iomvithe)minimidyV/ef THBEO Thd:_pnodﬂ'dn @as then

reactj qn S irred at f n

¢ ¢ Sl B flis ek i S350 YRy Plroply vharien fitered

r eabhedrvithiRSarfel hid @ibd ahder 9aduinaoPicdthe Ared hosphate (5.1 g,

@I(iil) time the reaction becones very viscous. 5 1IN
10N ?200 nm.) was then added and the reacti on was

stirred for I h. The reaction was then poured onto H20O
(750 nm.) and filtered. The solid was washed with H20
(2 x 350 m), EtOH (100 nL), and E,20\( 200 nl). The
solid was then dried underovacuum
desired anine as t%&°Free b @]
base was then suspended in ENH
boi I i ng. The suspension was then tre t

o @

n/6% . The free
apd heated to
10 with 4N
HO in dioxane (15 mi). The suspension ars then
after -15 mn, a thi ck preC| pitate forms. Additional

200, 4R BS AD S AR (Sf LT 19, Once

15an cdpndaph(ﬁmbmetmsy]wnsﬂw}dnamtlﬁsiﬁtympyrazolo [5,4-d]pyrimidin-4-one:

Tert-butyl [2-(4-{[1-(2,6-dichlorophenyl)-3-(methylethyl)-4-ox0-5-
hydropyrazolo[ 5,4-d]pyrimidin-6-ylJmethyl } phenoxy)ethyl]phosphate was dissolved in
90% TFA/H,0 (50 mL) and stirred at ambient temp for 1 h then evaporated. The
residue was azeotroped with toluene (2 x 100 mL) then dried under vacuum. The crude
20  product was then triturated with boiling EtOAc (200 mL) and filtered. The solid was
washed with hexanes (250 mL) and dried under vacuum to yield the desired product

(4.2 g, 99%).

Assay Protocols and Results

The biological activity and utility of the compounds of the invention are

25  demonstrated by one or more assays including those described in more detail below:
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(200 nL) and Et20 (200 ni). The solid was then dried
under vacuumto yield the desired bis-hydrochloride

W@ 2004/092182 3 g) desi gnat ed conmpound B16. 15 0 OPOI/0S2004/010381

HO HHNN3 > O-Ho/ H\W NNNC 5 NNC +C / d

I Ns~O-NH2 CI C 5 Synthesis of Conmpound R 20 To a
solution of acid (1.4 g, 2.5 nmmol) and am ne (0.8 g,
2.6 mol) in DV (10 mnl) was added DIEA (0.8 nL, 4.6
nmol ) f ékfagved bynkibitign of cadl-gyclesrogmessipn by e compatids ofithe

m xture was stirr: p r-at-ur .24 h

poured into an etlﬁ%nﬁé%g nﬂggﬁ%% lﬁfglﬁl%&i{%%i}fafsfafygﬁr.ewhs

Aqueous | ayer extshawet edfipartlh aed figble acet ate. Organic

extracts 25 washed with 1 N HC , drlgd a_nd

concent to o . Q. ude S. )
é@stag% %{e\ﬂﬁ%egﬁflagﬁit% PTH {1 gré)?c{a rrslﬁ%/e &OAO d;e}"@ilnfsh%enved from

purifie y silica

o

Sproduct azi de as variowllmraesisnas s iefreSngl by t1RENTDanel, on

10

15

20

25

2004/ 092139 PCT/ US2004/010381 O O H2N 1. i | HNIT.

~R| 00 /\ N3 5 (FEPUNC FORPRp v “éfh?@ﬁultsépwn@“ble
Cl The azide (0.%)g, 1 nmol) was dissolved in

THE/ water (10/0.5 nmL). Ph3P (0.45 5 g, 1.7 mmol) was

[ ' rni ght at
?ggrend aﬂgsa}r/ §a cti qpre\\z/g?s%blg le%feoc\{vgp CJH’IOI)OISJI!:IASrOf (t)h\éemven 1on on cells ina

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).

Assay 7. Activity of compounds in xenograft tumor models (results shown
in Figures 5, 6, 7 and 8).

Assay 8. Affinity of compounds to certain target proteins (results shown
in Figure 9).

Assay 9. Antiviral activity of compounds of the invention (results shown
in Table 7).

Assay 1: Cell cycle analysis with propidium iodide and BrdU
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tenperature. The reaction m xture was poured into 50%
NaOH sol ution and extracted wth ethyl acetate. The

woe@anya3extracts were dried and concentrat ed. P@I/US2004/010381

5

10

15

20

25

30

hydrochl oride salt was nade with 3 N HC in

i sopropanol . The solid (Conmpound R hydrochloride) was
taken up in MeOH and precipitated with ether. The
solid was filtered and dried to 10 give the product
(0. 79 gYhe @icentage of ceBoin the GO HrndG2/M 1@lases@ff the dell cycle was

Sy i .. . . 1 . 4 cn

> BT S spnioe RN W BIRpISs i cng iy e gy of
15cells with a 2N or 4N DNA complement by flow cytomeiry. Alterations in the

Y SR8 0 et LR Tl Gt T R B O S o
butvax yabaddantiamimer. - 3- met hyl but anoate: To a

solution of 1-(2,6-dichlorophenyl)-6-{[4-(2

hyd | {nethyl} .~
5 E %%’%Pzg{l@r@ ze’g%/%%;@? 8’&%?%%?%" (% 4] pyri ni di n- 4-

4, [ ), i at .rogmte was
s PR DR S 55551
s gondpotuytin A3k Oddch@np| te T(ﬂﬂg@ bglorvlﬁnd_il_l?ﬁé Was laeiaftdmned at
di | t hyl am .3, 1 .. The resulting
0 SRR SR {8 T BT Tt UL
t h@batpgrctlls inFaken bek 7eabwk tr(c&@&smﬁli h@ﬁf@st%d cqn%r%]ﬁlgation.
;'acfrﬁglggqia %%Qt?@%@%ﬁ% cellsbst Mg o};,gf staia s pdefand the cells

( 2QCreThoubatdi g WGIH -3 Y RfutedChelcBE Bor &8 &myﬂo greater
filter ed,6 and_. -87 WO 2004/ 092139 PCT/ US2004/ 010381

evtpolatle d4x115?/ﬂllukmd§1abt’01dﬂ€(1 00@$ of REsultwsithdn@ddito the cells,
flash col um chromat ography (40% Et OAc/ hexanes as
el weish wereothen iapubated @t 46 fard R Iyuesd Wb stgiBedrcells weB%4nalygeddon a

HZRE &b \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

This method measured the percentage of cells that incorporated the nucleotide
analog, BrdU, into newly synthesized DNA as cells progressed through the S phase of
the cell cycle. The inhibition of BrdU incorporation was used as a measure of a Cdk

inhibitor’s effect on S phase progression and DNA replication.

Method for BrdU labeling

3 sets of HCT-116 cells (100,000 cells/set) were plated in T25 flasks and
incubated with a test compound as above. Analysis was done at 24, 48, and 72 hours.
BrdU was added to each T-25 flask from a stock of 10 mg/ml to a final concentration of
10 uM and the cells were incubated for an additional 16-18 hours at 37 °C. The cells
were then prepared for flow cytometric analysis according to manufacturer’s protocol

(BrdU Flow kit, BD-Pharmingen catalogue # 2354KXK) as follows:

-91 -



Il H I NNC HA Cd \ 5 Synthesis of

2-(4-{[1- (2, 6-di chl orophenyl)-3-(net hyl et hyl ) - 4- oxo- 5-
whyanomisazol o] 5, 4-d] pyri m di n- 6-yl ] net hyl } phePORY3 04910381

| (2S)-2-am no-3- nethyl butanoate: To a sol ution of

2-(4-{[1-(2, 6-dichl orophenyl)-3-(nethyl ethyl)-4-oxo-5-

.10

hydr opyrazol o[ 5, 4-d] pyri m di n-6-yl ] met hyl } phenoxy) et hy

I (29)- @eﬂa'rw«:rohavesm%t(h@hemi aniﬁctaéng)rﬁouhh e 8268 288 diredily into

wa n d| xane reactl on
nadaBREEE 05 Mo lehopiif PERRE ot b IY Bt

ev @em[eabmdanoﬁhﬁthqhwzcﬂamhw wed ul @ﬁ&ﬁi s topsths Beme¢sh ﬂnﬁlutes,

boiling Et CAc (50 ni) and brou into solution with a

m AR ramé Fireeepy wanﬁéhe%%%\%h &) f Berm Weeh tffer and the
5 ad@élﬂ?elﬁ%%?@§81% th &’HJ M@ ltg;t(okgrér?mgﬁ ngfg{rl e ﬂcgbcfl\f\@ﬁson ice for

t hen | tered ed wt
vadOurmites. T¢ edlld weeteghehegashedlagad wistal tnl (APGmIGW aﬂﬂﬁ)dffer £hd the

t er%g(% Zl?tgva(;;gpededN inI 106'}11 OPICQO%C/Cy% Pe%r% b% t%re % mmutes at room

[ ZTe(nﬁye{‘e{tlim (ﬁle&emg' «zdﬁb ﬂfeﬁ anlv)uhb‘l lﬁn@ﬂﬁwh VAW bl fHdr. PXOcs
- hydrop razol 0 i m di n-

meSIA 3% re(tq%hPTrpﬂ‘i ég aite:106 gl BK@@I taexRase corporated BrdU

101- @cﬁlo@veg 'bg Qh&ﬁ&%@l@éﬁéﬁ Wﬁ‘;l]ﬁ F]? o€ Berm Wash buffer. The presence of
hydr oxyet hoxy) phenyl ] et

- 311(cnnapmy¢de$rﬁw Was Bevieyleld wp;x R peB g UFETE-adipodyi (50 (i of-ad50

ai Sy e TR bt P s GRS i B g gt and

15imnidtdd aftoédn@mqbelbmreﬂ.fomm-eo B¢ CF I bvohe e i8batio Sh¥\€1ls
The reaction was

2004/ 092 / 04/01 81 nmol ).
t h@’ﬁres‘f"?s}ll‘?cgﬁlﬂé% mg ﬁé’ fieh Eesmsmndq#éﬁ 30Q8l @ BBHn

15C aBf, 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%.

Assay 2: Evaluation of Cdk inhibitors in the NCI panel of human tumor cell lines

The evaluation of compounds at the National Cancer Institute in their panel of
20 60 cell lines provides a wealth of information regarding efficacy in a wide range of
tumor types and genetic backgrounds. Included within this panel are cell lines derived
from leukemia, melanoma and cancers of the lung, colon, brain, ovary, breast, prostate
and kidney. Use of this panel provides a measure of the efficacy of compounds in cells
with alterations in many genes that are associated with neoplastic transformation
25  including p53 and Her2/Neu as well as those involved in metabolism and those which
confer multi-drug resistance. The data generated in these cell lines with the protocol

described below can be used to evaluate the activity of compounds.

Results of the NCI panel assays are presented in Table 3 (NCI panel)
represented by two informative metrics: (a) the Mean-Graph Mid-point — the average
30 IC50 over the whole cell panel except that an IC50 (uM) of less than 10 nM is
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treated with a solution of nCPBA (3.2 g, 10.5 mmpl) in
CH2C12 (25 nlL). The reaction was stirred at O C for

wQ@ooiose1Bhen partiti oned between Et OAc (250 nlPCEHOS2000060381

ag. Na2S20G3 (250 nlL). The organic |ayer was washed

with 10% agq. Na2S2G3 (200 ni), 5 sat. NaHCO3 (150 ni),

and brine (150 nL). The organic |ayer was then dried
(MgS™), filtered, and evaporated. The crude product
wasalsulsied aslexing eyublao 1) niyl fot ﬂm?sﬁ?z?; z[ﬂ_lc_ll)q(b)aﬂhd I(gsoq?g/t)mtgg the

[ .sol utio Lth a mnimum o . e product .

¢ he RSty P e ey P AR e e SR SN FAbIReADR 105,
C. The solid was then filtered, washed wth hexane,

and dr i additinaté cormpamdsiofithe iveltidn thevedasd follew B ASRRGUE the

- - cl
(535/ m%gﬁaiio gﬁg—gﬁﬁour% ASJ/_:KR)/IGZa(I?—D&;ph Mcl)d-goill\llt |<\I 50 yMuand IC50 of inhibition

51- oRgowei SAUORORNRNYVE ) 0@ pm:mb b}wngf)&ml Bred MebA G

%Dh id-point <
(phosphonooxy) et hoxy] phenyl } et hyl ) - 5- hydr opyrazol o['5,
4- é? qqﬁl@ﬁ&oﬁmblh@pn off gnowitheftAIDR-res cells < 10 uM.
[2-(4-{[1-(2, 6-di chl orophenyl)-3-(nethyl et hyl) -4-o0xo0-5
hydr opyygtzhgfzooh[) ,Oﬁpflg]i’ﬁyl.rtﬁoéa@?eﬁfc -eil'f ] met hyl } phenoxy) et hy
| ] phosphat e was dissolved in 90% TFA/ H20 (50 ni) and
sti rr edCells vneein in RRMIfI640 10% FOSand plataddn 96 vl mTchemer

' " : ' ena ni) the
r eplafdy 8t M§tl@$zlgﬁ§1ﬁé)ﬁ)5}1ﬂ 5\W0b i djed?(gd(? c%ﬁ%/ ulé.ﬁh\%%gate{st%eﬁe Neubated

dried under vacuum e cru

10 ¢ ¢ for g howd atd 1K, BBITPrigr 2t Ites. MROG: avhipindmprtwidel theederided final

15

20

25

T 0l VROt e a0 (250 T o G

under vacuumto yie

9984ded Assaly well 0b104i0ing 100dl iReEAbhS cellR®o PieRl tRYHGRE final
activi t%ganﬂgluti ity of the conpounds of the invention
11

ar §onse £ Pitcs Ferthenacwhateddeicanaddisipral 48 bbwigi ng
t hose described in nore detail below. -89 WO

2004/ 09PHe39eACT HHISIRPAUARANIB Mula AR 3Nty Yvas 1BRIRLL] Wit RE

cell-cycle. pro re33|on by the conpounds of the _

T TG RED ST iish eistes tove PBeit) Gl e fxed with

(r &34t A to a final concentration of 10% and incubated at 4 °C for 60 minutes. The
supernatant was discarded and the plates were washed five times with water and air-
dried. SRB solution at 4% (w/v) in 1% acetic acid was added to each well and the
plates were incubated for 10 minutes at room temperature. The plates were washed five
times with 1% acetic acid and air-dried. The bound stain was solubilized with 10 mM

trizma base and the absorbance was read on a plate reader at 515 nM.

Assay 3: Protocol for Clonogenic survival assay with HCT-116 cells

This assay was used to determine the concentration of a compound that results
irreversible loss of viability after a specified period of exposure. Essentially, cells are
exposed to compound for a period of 1, 2 or 5 days, and are then transferred to
compound-free growth medium. After continued incubation in the compound-free
medium for a number of days, the number of colonies recovered is counted as an

estimate of the number of surviving cells.
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shown in Figure 1 and Table 2). Assay 2. Reduced
viability of a broad range of 60 cell-lines derived

WO e@a0983vari ous human tunors as represent ed bRCT/H8200010381
panel, on exposure to conpounds of the invention
(results shown in Table 3). Assay 3. Irreversible
ef fect of conpounds of the invention on cells in a
cl onogeni ¢ survival assay (results shown in Table 3,
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of V|ab|I|t in arrested tunor but not in

ar petdAn HET - Herosls, andibe §1Dé7€ﬁbf§% af %Uéh dipecopportteA 3T,
5 n%ﬂﬂtahQGS(ﬁ 51955'(5 B9t wish 2t ébn%iﬁ’nghf ?.-’é”"@‘ﬂg Eb]%ﬂ&.ﬁld@lﬁ shows an

| nhibitory activity ounds
i mVé;ﬁ 9ol A0 éxr the same debayasnsl 1656 edaehddomithia3® By min at 100 nM
(r &% shown in Tables 5 and 6). Assay 7. Activity
g nds in xenograft tunor nodels (results shown
20 in F ures 5, 6, 7 and 8). Assay 8. Affinity of
conpoundfstivg temeasatercel] awryerel gfteo exgiongre (o emylousd shown
in Figure 9). Assay 9. Antiviral act|V|ty of conpounds

f th d,t
2_ e M%HEQRPM?—IM@SIG% I%Ssb%e dl u rrééed tgn%g gﬁ%%%ater

: Cell cycle analysis with
10 9bathw§e.21§ O onoutaEd P@irgltgsz@ow mo%moz mas percaemergé by

tr?ﬁjlﬂlﬁltlo ﬁtog‘ﬁsuﬁ—:lcmaébeﬁp@ g?c/uM o%ﬁx%ﬁﬁﬁsu?% ?]ltxet}goc%%gleter 1X10*
cyc etermne tarnin
i od¢ﬂ$@v€a¢mlatqd| an3 higiof gletliaen o tllﬁrbmrtlssfe culterk ldshwi4t flates Rée set
ent flow.c tonetr t, tions
t h H’é Qu{hr %@?&g n g’f angéxf esm%%bra 0 OV?IHg%Eaé% @y CgoRound was
r esiphaedmtd wedix pidseoneentratidl @ndCthi niedid & th©€els was replaced with that
15 éontaining the test compound. Two plates were set up for each concentration of the
compound to be tested, as well as two control plates without compound. Plates were
incubated as above for 24, 48 or 74 hours, media was removed and replaced with fresh
media, and the plates were incubated an additional 7 days and washed with PBS.
Colonies were stained with crystal violet solution (0.4% crystal violet, 20 % ethanol)

20 for 5 minutes, washed twice with distilled water, and counted.

Assay 4: Use of the Calcein AM viability assay for the evaluation of Cdk inhibitors in

the presence and absence of serum proteins

The potency of Cdk inhibitors, as measured by loss of cellular viability, was
determined with the Calcein AM assay (Molecular Probes). Calcein AM is a substrate
25  of intracellular esterases, which is cleaved only in viable cells to generate a fluorescent
product that can be quantified with a fluorescent plate reader. The fluorescent signal is
proportional to the number of viable cells, and thus loss of signal in response to the
exposure of cells to Cdk inhibitors correlates with a loss of viability. This assay can

distinguish cell cycle arrest, in which cells may still by viable, from loss of viability
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cells with propidiumiodide 3 sets of HCT-116 cells
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ar. f e n of the i.nvention .
: ﬁfg bﬁgﬁ stay 2 aln%?ﬁg%é;ig%&%e ef?h%%ﬁxa Ifgllﬁth rfcmgp%;tl}ds OF tlﬂe invention
[ nn@alpiaﬁau on into DNA 20 This nethod neasured the

per cent age of cells that incorporat ed t he nucl eoti de

| 0ga. ! f.
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d with a test conpoun
35785 mhahey 59 Ere D VBB E<100 by ot orahegilpes AN
Brishiinagssagdded to each T-25 flask froma stock of 10

nmg/m to a final concentration of 10 gMand the cells
were incubated for an additional 16-18 hours at 37 C.

The cePICd-11Re EMRAR Rellsressareserrest iigm sip-copilnens plates by

aRFhdifizHicAGRe N B0O6r 4,000 @ N
AL AicAGEET B006: 4 o DAL, SoBoR0Ab A it

 dndubaied overgght a3 Dish AV601 B Tp /qggmwcgm@s@m RRMI-1 &0,
WQ()% HE %ﬁ@fl\@ﬁ%‘ @éﬂ@ We{?en:tu 138 if %ﬁﬂﬁg@%@nﬁ%&l&m@&a 10%

|'asks directly into Fa con ow cyt onetric
t e EsAfier aybomght fngihatine tb dlpw ddherenaenthanwdia was aspirated from each

well and replaced with media containing a test compound at a concentration from 0 to
250 nM, spanning a total of 7 doses. The plates were returned to the incubator and
cultured for an additional 72 hours (3 days). The media used for the determination of
protein-adjusted ICso’s was RPMI-1640, 10% FCS, plus 1 mg/ml alpha acidic
glycoprotein (Sigma G-9885), and 45 mg/ml human serum albumin (Sigma A3782).
After 72-hours incubation with the test compound, the cells were washed twice with 1X

PBS, taking special care to remove all residual buffer.

A5 pM Calcein AM solution was prepared by dissolving a 50 ug aliquot of
Calcein (Molecular Probes catalog # C3100) in 50 ul DMSO. After the Calcein had

-95 -
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gener es cell .Lipes w.t I

oaRrRelmad 11 SCoriung Bk s A oo ARE R esyos HOT-

200f 1¢0BARWAES10 Bﬁ&uxlatrﬁesteﬁleeo bélls. panel assays are
presented in Table 3 (NCI panel) represented by two

informative netrics: (a) the Mean-G aph M d-point -
the average 30 |1C50 over the whole cell panel except

2004 0o s RS TR BaPl] e oudhsapgron of

eqlﬁ‘é(f’p‘f”éf UM for this estimate; and (b) the | C50

(tM of HI(H’?I 16 cells were plated in triplicate for each compound concentration to be
25  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% COs.

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

30 for 6 additional days.
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wi t.h -116..cells This assay was used to determ ne
th@%‘ﬁ%@ﬁ%&?‘? 66@b§§8%%'ound that results

irreversible loss of viability after a specified
peri od BHETeXpasdMRIEsSIe mereaplatyd atahd demsigy desciited brlpward25

to_cqmpound for .a. peri.o , da are ..
t noASE Raee el feg BN B R T esgpvely
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20 c o ithaeruastieeMedast | mat e of the number of surviving
cells. -93 WO 2004/ 092139 PCT/ US2004/ 010381 Results
of suchHeTtMbvaCRS8@Y&lEor vari ous conpounds of the

' nvent| IQI%Téllrl% - FCS 100,000 cells
IMR90 + FCS 100,000 cells
IMR90 - FCS 200,000 cells
25 The IMR90 cells were grown for an additional 3 days and the HCT-116 cells

were grown for an additional 6 days before pulsing with BrdU. A 50 pg aliquot of
SNARF-1 (Molecular Probes catalog #C1272) was dissolved in 50 pl 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

30 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.
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cy el'e arre in which cells may still by viable,

fromloss of viability -94 WO 2004/092139 ) .
PCT/ US2Bmnedin gy aspirated off the cells, which were then washed twice with 1 ml

PBS to remove the PBS completely from cells by aspiration. 0.5 ml of the 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

25  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 Egor Was expressed in Sf9 cells. Cdk2 / cyclin A, cdk4 / cyclin D1, and cdk6 /

cyclin D2 were expressed in Sf9 cells. Protein kinase A (catalytic subunit, from bovine
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Pr I DVSO.
Ca?rggﬁ)ﬁga%gn ?heggesence]b(t)‘ggmpoung gy the amount cé raf 10ac 1v1%/ incorporated

in a control experiment containing DMSO alone but no compound. The background
radioactivity, determined in an experiment containing 50 mM EDTA in place of
compound, was subtracted from all results before calculations. The concentration of

25  compound for 50% inhibition (ICsp) 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 O,

30 respectively) and s is the so-called Hill slope.
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the cel|l cycle as cells enter the quiescent phase, Co.
O

Thé e ditkiothreitgho8 b edeansia triphosghats dpGil bt BIBESRHESERout
i AD  aSEE e AT B SR ST,
r ebddyingén & 000 file voluine aDefmundtvere adited mprearioss cdResnttatiensof
55 TS S Sph s SR B LR
10 ggwgﬁogggd tPe LAUES ?]foﬁ'@ 1A & sRpRSRALEE3Y %ﬁfﬁ@o@iumdethylene-

re 4 shows the enhanced activity o
c ortipminedetz@detde, 10henl aHédosing tiiphosphatyi pib8.0). thjre GIST-Rb was cap-

arrest.ed.norml . (I l.ls.

B e R e e

ar siespémsibn@Es filided deblgh, a dasd fibditfilier. fAdter washiesthe detdihdddEads

cel.l s,. Conpound, B1 howed. an | C50 af, <50 for

S U
15 | MREOP GRbipSratetiwRHeicRinkl Ty seifiliatich doRRH} aFRt hdlinpy100 uL

serum starvation for evaluation of . conpound paotency. .

HCyeintilRnt Belag vegstigity v ag dprmgned by &P’i“@‘éﬁ e pppuRgof fpdioactivity

COROMBA QR B PrdsBlde O c&rgﬁxﬁﬁd b$ ﬁletaﬁ}%hﬁt%firiﬂiﬁ@ﬁ@itﬂiﬁég?orated

medi a“containing 10% f et calt serumat a density
ei irheesonohexperiment gogainiaig VI plope bt nogompowgs Thefhaskgrqund
and, 4t AEHARL | Rlimad: ontarteG02aM B AfERAT 2
fr gar%“%ag'g‘qg’r g%%r&\é%ﬁﬁ %%Elgxﬁ)g lfé%(c);gngeﬁgs per well was
201 enthyledediaeint wtrameate ingbhed ompeund, tas sbtracted frem afuehulis

an m , of ..ser free. nedi o L | Sp~ ST
oSl bR, 1 SErRTREL r RBoRlSe e e
abdenednaf bysfitingnhedate to epatiat @ 30 for 6 additi onal

days.
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
25  mM Tris, 10 mM MgCl,, 1 mM dithiothreitol, pH 7.5, 12 pM adenosine triphosphate,
10% (v/v) dimethylsulfoxide (from compounds), 20 ug Histone H1, 2 uCi [y-*P]
adenosine triphosphate, 0.2 U protein kinase A in a 100 uL assay. A protein kinase C
assay contained 50 mM Tris, 10 mM MgClp, 1 mM dithiothreitol, 0.8 mM CaCl,, pH
7.5, 5 uM adenosine triphosphate, 10% (v/v) dimethylsulfoxide (from compounds), 20
30  pg Histone H1, 2 pCi [y-**P] adenosine triphosphate, 0.01 U protein kinase C in a 50

nL assay. The assays were started by the addition of enzyme, allowed to react for 10
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-96 WO 2004/ 092139 PCT/ US2004/ 010381 |1 MRAO cells were
plated in triplicate for each conpound concentration
wo eoobe9xiested in MEM a nedia containing 10% f ePeil/Uszb4/010381
serumat a density of either 2,000 or 20,000 cells
per well in 24-well dishes and incubated overnight at
37 C, 5% CQ2. The nedia was renoved fromthe 20, 000
cell-per-well dish, cells were washed once with 5
s efiratf30e€, aeiditappedibydadiérgd Folemenaf@B3a mM dispfliamed on
es con cells .both in

or e e RBERRGE. LT ST SrORar C PR B 1 Thgproten was

Hcgiretci QnBd fredYEe stoppss RBSHIIDytddeing 65 volined B BI(WAS tridioroacetic
f6 and | MRAO cell s b¥1 serum staryatjion, To ensure

{adid nbeoparedlby g HewtEha o aite foe iliration aPPRFRR

5S€ FMmq\Mr&)h@ﬁ@ﬂ\@érs whil SRRl ER&ew 8 2986 dhlvPRRhlokdsBetic acid, and
celI's,” indi cative of those progressing through S

phtheemouniopf ipperngeatast [Pl sHhatesws Hetexpiaed ‘me?ﬂdmgﬁ&p M he
f

o\ SRERRiH anh W RURERELIRRG T Eorelh@lion 81 alapd o
f | ihitegae(i€so) sassbstermingd bY fiitimg thecdakd tgleguatios (Br ases
which are only active in viable cells. Together, the
eval uat g OBl RE QY R4BAG aﬂr&@n@@g‘l VR Ehkay age
by flow cytonetry provid assessnment of the
viability of arrested cells on a single cell basis.

10 Fordssahii7s Xewagrefé Tumor Madelhe cells were stained with
SNARF-1 as follows_and then prepared for determn C%)
of  Br dPrigscorrvads o iheiaversies Werssyntheiired andyerppared fpr 1v
anQdﬂd}{ﬁ%@u&ﬁhla%ldkv%ﬁlsamJ@%@m@tPtrmq @8RBlobH® A8 cRG as

bel ow i n T25 in serumcontaini Cﬁg nmedi a (RP
)

164btamed pEie ah@inmhcemw ﬂv@s ang gaHRIEPTEEInS)o dexpppecatoy(DSW).

hour Al

ot SrPalofit o nhaR SO A RARATALTRR Jo AR 1 Bicaffusted to body
15 HCWeﬂghﬁ(Oanﬁw 5;11@@@)cel l's HCT 116 - FCS 100,000 cells

| MROO + FCS 100,000 cells |1MROO - FCS 200,000 cells

25 The Rg@yﬁ

ond e gty S gldr? TURRR 107 Wics Ok BliaRRA ELRANRCRAEY Boused

d ajnsstat'wfmicmiq@laltm,mgd piovideBpd [Bhitux B0h yatgl prfl astirrediated Standard

M Rr og #Cl272) was
d| sSof tdl&vpﬁréy‘%ltﬁ\/é%&?”?%{)ﬁ tenperature for 10
m nutes and then diluted into 10 nl PBS. The SNARF-1
was f ur Determination of maximum tolerated dose (MID). Mice at 8 weeks of age were

20  pair-matched into groups of 5-8 animals and preliminary toxicity studies were
performed with unknown test compounds. Animals were treated 1.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

25  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
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di luted 1:64,000 before 200 | was added to each tube

of cells which had been cultured 30 in the presence or
w@bmener3nf serum and pul sed with BrdU for 20 POIDS2004/010381

The cells were incubated at 37 C for 30 m nutes and

then washed wwth 3 m of PBS. -97 WO 2004/ 092139

PCT/ US2004/ 010381 These cells were then fixed and

prepared for the measurenent of BrdU incorporation as

d esmnmbmateabks)@enm?hwlpe th?érrtl@rg areyf to\pehiser 64221 mp imerdeulated

%‘?(P OS L h&&vﬁecaéélt&l% g;t)gfecp% t&%g inﬁ(g Lﬁ] té%r&%jebx?)F'mﬁental treatment
ar gespe@- ltGCEﬁiriiailﬁ"gmupl) dnﬁmﬁ)tmcat Wwish ‘aﬁttoempewpiesms anttacbed A

ounds of th vent e i ncubat
© e anE v i EBa LT Gl SRl TuREs Wi yer
sat cﬁ&lﬁe@%cm a@lgh@ Wﬁmkéﬂwd@iﬂemmdfahﬁlamvﬁa oObsepled
compounds _on tKe cycg % arres (g cells., Cﬁ/cl [ n%
andreayenty fas gdyqese opug gifce Hée goterel 9 18 for gy il Kl tumor
CelyfaSs \BIhEd 1600RAS fbe iinddRBMedutiphi8ddoses ranging from
5 to 250 nM For arrested normal cells, the 10 range

of doses was increased.to 50 tho 25 t o, ensat
for thel eazgréareéedma@éeregézg detprminipg fhe; lpgeth ﬁ*ﬁ‘ewegrcgp ¢ tgpior with a

72 T S1ipdr. TORBPWERHENRRSHEReikinpaht BIRHing BRnlIA:t Y
was assessed in the Calcein AM assay Calcein AMis a
fluorescent subst ra\t)re of é)r]nt r B | ar st erases that
are only active in E(a’\‘/Qd of the

substrate thus provides a 15 rreasure of viability
whi ch i hee 3o ridth Ard | T tongth i mpy ks timar. Cicgraticazpn also be

st Qeeae] MioRo@Sudt @RaRRd by dissolving a 50 p g
al i quot (Ml ecul ar Probes catal ogue # C3 100) in 50

pl DMSO. The tube was i ncubated at roomtenperat
for appFormspBl Featpenimycatse Partishegiesi e ER) premp cte.

15 Calr@g?és@toﬂ ) (ﬁ‘tﬁﬁ@ﬂsvﬁﬂ ICRRERL Bl flnior sTA28s SRk 6LIets AR starting
ed into 10 PBS to prepare the final 20

sol(dpyilopize Wi géwtﬁtxésan&r%me &ar dlared papssauiiymdays dpangfbeipoguse of the
wa f

P Rt g R doghRSHER e MOl QOB SR
celbssehyivadpisr Guicpare dofidas ammals vdoGatvmer shrmBsto 0 mg and
sol u [ . ' to each well.

The r}la[ngs{]tgaslm ?lélarﬁg gé)l{@gnd&y Of‘a{f%%tﬁérﬁ?%r@ 75 m nutes

(protected fromlight) and read on a fluorescent plate
20r eader lesesltlall (JgeK) i85 calgwatiy thatdeierminey thap&eaitaes pf tumor

cells that are killed after the initiation of treatment and can be used as a quantitative

10

measure of efficacy:

Log Cell Kill (LCK) = (T-C) / (3.32)(Td)

25 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-logl0 unit. Each

30 LCK unit represents 1-logl0 unit of cell killing (e.g. 1 LCK = 90% kill, 2 LCK = 99%
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Assay 6: Inhibition of Biochem cal Kinase Assay
Enzynmes: Cdc2 / cyclin B was obtai ned from conmerci al

W@ ro2a39 Cdk2 / his- cyclin Eshort was expr esBe€OUSI904/010381

5

15

20

25

Sf9 cells. Cdk2 / cyclin A cdlc4 / cyclin D1, and
cdk6 / cyclin D2 were expressed in Sf9 cells. Protein
ki nase A (catalytic subunit, from bovine -98 WO

2004/ 092139 PCT/ US2004/ 010381 heart) and protein

ki kiflsac.C Weicueitler sompavads orbomgniicalyaictye hesphaxt hel

f | Hi H1
rOse R ER S bR A e R e, L One

S—t ransferase fused to the N-term nal of residues
379- 92 8rnfortghevtRintprinee(Tiul) 6 aAgbaly‘eon ‘f@k}i@mﬂbw ihaBmount of

Catap e df Py FE en et R LB FERREE REliR o of

Hi g6 itGs ddpradsddng: a TCA pr eC| pl tatl on assay.
Cdc2/cyclin B kinase and Hi stone HL were obtained from

commer ci al sources. The L ol uti on cont ai ned
50 MM Tris. HC1, 10 mM lvtjffz{i /Gy hi'ot hrei tol . 50
M adenos ne_tri phosphate 3ZP

di et hy 6%&118 Eleeggk‘}m 818?1%‘% °“n‘% %"]dgg‘o‘ﬂ’oon  given day,

H gt thi me&fn R BYEEF thévehicldédniroMg@bupan thé)ﬁlmimdb)yd s
wer e added at vari ous concent rati ons between 1 nM and

1OM The.r i on sst t.h the ad

Oenzyme, 141§ %ﬁéﬁ afed %?auseé]d)yrﬁornnpgltmagfﬁea g g%d not by
st apRAckdRlsehdRtabs dd Hd:atﬁﬂls@f)ns?&reld todic ’fﬂthtparﬁlﬁhlLdlesomﬂﬁrﬂBWeek
nmM di sodi um et hyl enedi am ne tetraacetate, g {% N
adafadhen@a cqmpprya fsttmentspd Siedymorsize hagnofreqeged, | (k0 me. Non-

Pr ehdRird1AbEGedis aiBehAGidk hieReddfdedTouk ndtQ¥ndiidr¥q toxic deaths.
trichl oroacetic acid, and the precipitate was

captured on a 96- vveII SsS |Iter a ) .

(V11T 5o e TR vt i ey g BRYCSBORY pr<gession

tr ﬁs‘ﬁéhﬁé@ﬁ ftiaf (PO lifkhe Tfor Weighﬁdeci/@&s\ﬂﬁ% BB% df e starifSweight
w v) trichloroacetic acid,. and ggoﬁrswases

of (<F mmgbo!r\aqgwsm B defgedrscemplerd SRYY ’fhf‘s'&lmﬁ’f Wﬂ
lBQl bGka g w@'%ﬂ ARin AR dxp Srthdidl bt A M6 iQf€ihdt as a tumor-
ackar struments). Relative activity was
detﬁee mnlmeblatbyd of the dbsetyatiorepesiedunt of radi oactivity
i ncorporated in the presence of conpound by the anount

of a0 Efe\@ sth)Sw‘s %ﬁ’l‘f@é@ﬁi@@&@m deVerfll &)ﬁﬂ%ﬁﬂﬁs OB ¥REFVES in a
contal nin O al one but no conpound. The back7ground

r adiGEa 6 vcwqggaft tmoemadaleBighis 6showx heresiinet gha /3P Kenegrat
50 MV, BT Ac e(f]ﬁ@m %Fma m%nﬁi P8FShSWOIE 3GHRI I

al I resu ore ca t| ons. “The concentration of
xenograft turnor 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.
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25 compound for 50% i nhibition (1C50) was determ ned
by fitting the data to the standard equation: P = mn

we2q@mme139 mn) (1/(1 + (1C50 /7 [1]1)S)) (1) whePer/BS2004/010381

5

10

20

25

- relative activity is relative inhibition, [I] is
concentration of conpound, max and mry are the

maxi mum and m ni numrel ative inhibition (1 and 0, 30
respectively) and s is the so-called H Il slope, -99
WO 2004TtesZthEy dﬁ@f&irm&l@@mp@m@ mthelm@swdingrblrglmg partners

CObal Y Shildhiteg, SISALEE LD, PhiaCOREERLO Ul Hfeore AB,

c aﬁppsra& SB)S Oyher ?js&an&ryzgldmg a gedlgativelypiraids ecbultsusi &, for

( Covaly TseodtEponrtibr R B Stsp G BPIAE PRLaRs reaciy

r egppdastoIiSe bANELE thf arR0 reti nobl ast oma prot ei n 5
expressed in E. coli. The assay sol ution cont ai ned 50

mM T HCl, 10 th
ad en (r) IS ?Iﬂé'l If:}?rﬁﬁ @gM %Q:P%ezdh§ é %m@gg]cga‘lgh%g Igéd 1t85known binding
t r ﬁﬁﬁﬁsﬂiﬁ@cyeh@flw@b Hﬁﬂméli STHefa0xy dewhd peaformanmoaRHS)ORE

enz in a 10
RO SRES B ipeneomiat.r e D P el SHRGHE RO TEMITERES GH 7.4),
bet yean GadiVi and Dt Ma oﬂ@@%rﬁa&h RO QproRm g:rhdep@mldcnbm) A 10
proceed for 15 mn at 30 and was st opped

ad#M sobiop P! empoypd l%ww%alr&@ £ 1%8 P sathe drxtene éwﬁf%fﬁP? a CM5
et b Sral tv'iaaﬁﬁ@é @J 1 nﬁ'&%yaﬂ%@e%lt&@h terize th
tr:ggﬁh(gljs}gl a@ > nga % S n%a?vas cap-_tured ag;f en?e )
bi hmdmg of 6ogpmndtmoamtm§é éwmxe@élem ¢ysHBE Hawfied protein
11 Qragﬂog @r&ﬂ &F ﬁl ruﬁllﬂ B&HQI QJ]O ﬁ nfn'e ldisﬁﬁ&?’f&t&h Qbﬁ%n@atlons
gl ass Ber titter. ter was ngthe retal ned beads
f i wichivreee ﬂwm ﬂlmdgcptms evaytifefsensotsw e eansewtivay firdgnin each,
% en- 20
5 nBder Y S E e P aBR e Aoty Mty 2 arrosiationand
af d8socaidh nfjthd OﬂDKIZ/cyshmEld:dnhﬂleminto Re mﬁ-@emaaund\ﬁ-to;tdmip
det ermi ned by dividi e nt I gacti vit
OB a8 T3P SRR AL B SR A SPUREM e chip wes
of répatiraadby did dnisdcidveinpeionslof 3 N gnanidiiurohydnsgiaoideRo sec,
cont ai ni n% DVSO al one hut no %ﬁnpound. The backgr ound
r adP ¥R Prioge theyaext sapME §25 92466 experi ment cont ai ni ng
50 mM di sodi um 20 et hyl enedi am ne tetraacetate in
pl ace ofThEomPOLBdAnalysRd usiup the Bidealubticnsoftivarervessidnt 51 (Biacore
bef or e calc lations. The concentratian of c for
S 0% P4 PG HPF SRR Rorefig h?dnlﬁﬁft“ﬂ T %31 ‘g’ﬁ
dabaKsRuBE URhin8dw(th  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.
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Protein kinase C and protein kinase A were assayed
using a TCA precipitation assay with Histone H as a
w@esneAse. For protein kinase A the final asBeElyUS2004/010381
contained 50 25 MM Tris, 10 MM wd 2, 1 nM
dithiothreitol, pH 7.5, 12 M adenosi ne triphosphate,
10% (v/v) dinethyl sul foxide (from conpounds), 20 g
H stone H1, 2 G [y-32P] @adenosi ne triphosphate, 0.2
U pr ot eFiguiiorshewes & anexgmulo theremds ghtaingd for Gredyinding ¢fase
c : . . _
o RS eApthe GUChau Ktondt ol MR Gl QI fom these
t r iphosphat ©,8,00028wM:) di net hyl sul f oxi de (from
conpounds), 20 30 g Histone H1, 2 G [y-32P] adenosine
tri phosphate, 0.01 U protein kinase Cin a 50 L
assay. The assays were started by the addition of
enzyme, allowed to react for 10 -100 WO 2004/092139
5 PCAlssggd0datitindagivityi n at 30 C, and stopped by addi ng
0.4 volunes of 237 MM di sodi um ethyl enedi am ne

t et r aac Eheaclvit @5hgeariaienB@pds Of thsHHSEHRR Was gyplugtedin

Th | ] L et deis RGeS . clinical
TRt ) QAR s, e

t r isohitedlBAEROTQ to geoprdicardeagup ofithe ¢ffivpcy off these cergpounds in

th : | al iher fi '

RO 30 L B2 LR ot b |08 0SB ot
10 25 thefapbutc inddxoif kesoaoetoindsde belmadan direshiBM@® from tep donors

i ncor por ated.[32P e t ' |

SRR AT RLRIRER Hias A A0 A

coiictBbreadriconf hf2 wanginaindhd coll BdYen indtiwtdal Hyi theym{tb £HEr) signal.

wag, det ermn by fitting the_.data uatjon (1
Rodif PP apb e e o Bregpur ol oQ CHERE P Rerk Spgedsor 7
andaykalaktEinRctionlRioA®SBY evhluaemoTadacy. TRl rebbicheibs was measured
Drugs. .Conpounds of the invention were s n%{aesi zed .and

15 or B Siedeiel B reyeres (onspaiRane SR o FPeRa B T E e
VeleghiBed W thd MT £84¥D RS sty of dBPREaiPEEtcdhindBsns of the anti-HIV
obt ai ned as the pharmaceutical drug and_was prepared
i neEperesndicytotoxigaty of thetompyupounsiareiessakd i1 Ter e
made fresh weekly and injection volunes were adjusted
t 0 body Anl&remat8Natdn®; s1dPubBEhtignd @8 Bdrein are hereby incorporated by
M ce/ Husbandry. Femal e .nu/nu m ce were obtained from
Chaafprescepp thsir enfiistised in static microisolators, and
provided ad libitumwi th water and an irradi ated
standard rodent diet (Purina Pico-Lab Rodent Di et
20). Determ nation of maxi mumtol erated dose (MID).
Mce at 8 weeks of age were
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20 pair-matched into groups of 5-8 animals and

prelimnary toxicity studies were perfornmed with
wanom13e est conpounds. Aninmals were treated PCTUS2004/010381

daily for 10 consecutive days with test conpound and

were wei ghed tw ce weekly, Mce were exam ned

frequently for clinical signs of any adverse

drug-rel ated effects. Acceptable toxicity for

anfiblebncer drugs in nice is defined by the NCI as no

mean group weight 25 |l oss of over. 2 Qbapd not nore

0
than 108gngeef comppospdeqnseniragpsdieditigPs!: st andard
Protocol. Athym c nude mce (male or fenale, 6-7

Weeksdentakion of MPT anted | §. wWioch sijngl e [LsomB [tigoor | 250
fragnents (tunor brie)| of altlernatively,|5-10 [x_ 106
t | Cempovnd t ur e- deri ved ce™s o (AM 71 g Al s| M
were initially nonitorledtwi ce weekly fpr tunor

growt h and then daily jas|the | npl ants approached the
desired size of - 101 | WD 2004/ 092139

tunors grew to between 62-221 ng in calculated tunor
wei ght, the animals were pair-nmatched into appropriate
experinmental treatnment groups (8-10 ani mal s/ group)
and treatnment with test conpounds was initiated. A
positive control was dosed according to historica
controls. Tunor weights were 5 cal cul ated and body

wei ghts were taken tw ce weekly and animals were
observed frequently for adverse drug effects. The
protocol called for any ani mal whose tunor nass
reached 1000 ng to be i mredi ately euthani zed. Tunors
were nmeasured by determ ning the length and w dth of
the tunor with a digital caliper. Tunor wei ght was
estimated using the followi ng formula: 10 Tunor Wi ght
(m) _ (W2 x 1) / 2 where w=wdth and 1= length in
mm of the tunor. These val ues can al so be expressed
in volunetric units (NMB). Experinental treatnent may
cause partial regression (PR) or conplete 15
regression (CR) of tunors. PR is where the tunor size
is 50% or less of the starting (day 1) size but
greater than 0.0 ng for three consecutive days during
the course of the study, whereas a CR occurs when
there is no neasurable tunor mass for three
consecutive days. Cures are defined as ani mal s whose
tunor shrinks to O ng and renains that way until the
conpl eti on of the experinment.

PCT/US2004/ 010381 approkimatlely 100 w8l \When
AL LA 2% Lll] LY
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20 Log cell kill (LCK) is a calculation that

determ nes the percentage of tunor cells that are
whdosmeb1ad ter the initiation of treatnment and PErUSm®04/010381

used as a quantitative nmneasure of efficacy: Log Cel

Kill (LCK) = (T-C [/ (3.32)(Td) 25 where T = is the

mean tine required for the treatment group of mce to

reach 1000 ng in size, C=the nmean tine for the

cod®P8P- group tunors to reach 1000 ng in size, Td

is the tunor doubllng time estimated fromthe |inear

r egr essReWE L csaTs cqrprpwndspdherinventign i g Brdl ipgorpyration assay

t hgeLandd SHov@r oup tunors during exponential growh and

3.32 t he nunber of doublings required for a

popul ation to increase 1 -logl 0 unit. Fach 30 LCK
unit represents 1: 1 IOdunit of ?%w killing (e.g. 1
LCK = 90% ki | |, 2°Ppgoun 9%y 02 YO-20041-692139

PCT/ US2004/ 01038 }—kjH-efehy- V" eopst conpounds
to be significantdy gcti'e—ﬁhen they—have—LCK val ues
>1, whi ch correspords—toe>90%trumor—eeH—ki-Hl . Tunor
growt h i nhi biti on—+&H) s<Y' eat S atiorlt hat

descri bes the anvantgof t%%#r gggﬁxh t Al s

i nhi bited by treagtrent—wth—a ¢con VJnF—ShéL-a def i ned
peri od of é ti m—E is expre“séﬁjas;_ﬁﬂcl_: 100(1
-T/C) where T is|theSmean Pfor sP4e 0f <&! conpound
treated group onla—given d&) lan® Clis Yhe|nmean tunor
si ze of the vehi ¢le_tontrol®0drousOdn it hed-5ame day. 10
Toxi ¢ deat hs areldefi{ned as deaths ¢ conpound
treat ment and not—_hyK advaf®bd|di<€éasie s¢-hte. A death
is considered toxic kf the<&hi mal<0dieds ¥@-1 hin 1 week
after the final c¢conbund tf®ht perf.land the funor size
has not reached 1000Nng.| Non- funor rlel ated|deat hs
after this point [areOreciorded, |but! ngt cdnsi der ed
toxic deaths. Tunor Pegressioniis deflined according
the fol l owi ng conver®i ons: <&t r égredsilon<0.15]i s defi ned

as partial (PR) if the tunor weight decreases to < 50%
5of the starting weight (< 50 ng). A regression is
defined as conplete (CR) if the tunor wei ght decreases
bel ow nmeasur abl e wei ght during the experinental
period. A cure is defined as a tunor- free animl at
end of the observation period. Results. Figure 6 shows
results achi eved for several compounds of the

i nvention in a
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20 HM 16 xenograft tunmor nodel. Figure 6 shows the
results of an A2780 xenograft tunor nodel achieved

w0 e@aeaspound A37. Figure 7 shows the resul t SPOF/US20PBL0381
xenograft tunor nodel achieved from conpound A37.
Figure 8 shows the results of a A2780 xenograft tunor
nodel achi eved from conpound B16. 25 Assay 8:
Measurenment of affinities between target nol ecul es and
copbl§ids In order to confirmthe suitability of a
gi ven chem cal conpound for the uses proposed herein,
it may PeSulefgrenain epranoapdsaldhs meentipg igsithedoRejving in-vitro celluar
Pr QR la8ay Odeseiteh abGRMBIMAE 2h8 clohSee RO g&aﬁ%th HCT-116
partners, 1f any. This, however, should not be
i nedispriabibty assay$ with IMRGO eélls, anddpe nshsurérenfiaptirdtytaigainst the NCI

5 03 R RORSEIAR N PATEE Bl e B
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partners nay be determ ned, for exanple, using a
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20 The data were anal yzed usi ng the Bi oeval uati on

software version 3.1 (Biacore
weerneR1sere nornmalized to the injection startPCHOS20041€10381

background obtained with a contro
associ ation and di ssociation rates were
separately or globally using a Langnuir

nmodel . The affinitie

S

AB, Uppsal a, SE)

surfa

The

ce. The
det er m ned
1:1 binding

(KD) were cal cul ated using the

equabledn: 25 KD= kdi ss/ kass The above procedure can

be perforned anal ggously with ot her, t
udls Eyieortaiigeuapoands of Abe NKFRtGR

eXa8PhRay dRNiRE absef Ul i n the
prophyl axis of H 'V and/or Al DS.

for exa

067

et proteins,
0 8§ nidyfeg theraggested

treat ment or

104 WD 2004/092139

PCT/ US2004/ 010381 Figure 9 shows as an _exanpl e the
resul ts obtained forcgheOQJdﬂFﬁﬁﬂQE"eﬁRQ cyclinE to

t he CVb- Conpound R-| a b1hﬁR%f.cF’“ epl cul ated from
these data anounts o §,e H—2, 9 +t-M7 5 Assay 9
Antiviral activity The—saetiyty—ofi—the—eertain
conpounds of the inventteon—pas—evatdated in

peri pheral bl ood noneru&tea ebfi o f& As) infected
with the | ow passage—ePiniealYigol%fb H V- 1ROJIO t o
generate a neasure of—the effP%hey o0 hese conmpounds
in acutely infectedcefls | ThbOude B! these nornm
human cells allows a it 89:-5f [+ 9110 t her apeutic

i ndex of these conpdundf to ba'Pmde <OHresh PBMCs from
two donors were podledland stl-Pullat®d with PHA-P for
48-72 hours. The cellls Yerel then gultured in the
presence of |L-2 to [mmifitain the ¢elP.0Hi Vi sion
initiated by the mitlagehic signal The Virus was
added at a nultiplidityMof |intk@tilorr0df 0.1. The cells
were cultured for 7 st_inflection prior to the
eval uation of efficacy.OVirial>¢eplli cltli on was neasur ed
15 by the |l evel of rlevePse transcriptase activity in
the supernatant and [cyt@t oxli cP@.y wasO0.inejasured with

the MIS assay. The results of duplicate determ nations
5of the anti-HV efficacy and cytotoxicity of these
conmpounds are presented in Table 7. Al

patents,
i ncor por at ed by

- 109 -

r ef erences,

and publications cited herein are hereby
reference in their entirety.
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WD 2004/ 092139 PCT/ US2004/ 010381 Table 1. Range of
conpound concentrations used in Assay 1. Concentration
w@p009/0%2139 25 50 100 250 Conmpound nM nM nM nMeVUSE9D4/010381

-106 WD 2004/ 092139 PCT/ US2004/ 010381 Table 2.

Results for certain conpounds of the invention for the
BrdU i ncor porati on assay described above. Brdu

Conpound fuM 24h 48h 72h A <0.1 B C<0.1<0.1<1 D
<0Tableg. 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 1| <0.01<0.1<0.1 JK<0.1

<0. 1 <ORgsult fozgertaingonipoupdsiof thy iagention (JCH0 apull) fayb@pchemical

<Oir&1ib<1&on<ei|35a}g dgcﬁgédlabgge. 1<0.1

Compound cggll;:lE ngl'i(:/A cgglli(:ln cﬁfﬁf’a gggﬁi, PKA | PKC | c-Abl
A <01 | <041 <1 <1 <1
B <0.01 | <0. <10 | <0.1
C <01 | <0.1 <1 <1 >10 | >10 | >10
D <01 | <0.1 <1 <1
E <0.01 | <0.01 | <001 | <01 | <001 | <10 | <to | <10
F <01 | <01 | <001 | <01 | <0.01
G <01 | <01 | <001 | <0.1 >10 >10
H <04 | <04 | <01 | <0.1
| <01 | <01 | <0.01 | <0.1
J <0.1
K <0.1
L <0.1 <01 | <0.1
M <0.1
N <0.1 <0.01
(0] <0.1
P <0.1
Q <001 | <01 | <001 | <01 | <04
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5 -107 WO 2004/ 092139 PCT/ US2004/ 010381 Tabl e 3.
Results for certain conpounds of the invention for the
WO 009918y i n-vitro celluar activity assays decDUS1e4010381

above: viability and cl onogenic survival assays with
HCT-1 16 <cells, viability assays with I MRAO cells,
and two neasures of activity against the NCI 5 cell
panel ("Mean-G aph M D-point and | C50 agai nst an
adrianycin resistant cell line) Conmpound HCT-116 | C50
(pM IMROO NCI panel Viability Protein C onogenic (M
MGTMIP6ADR-res adjusted 24 h 48 h 72 h (M (M A
<0.1 <1 <1 <0.1 <0.1<0.1<0.1<1 B<1<1C<x0.1c<«x1
<1l <O0. Ireitd forQdditioral &Qn&ﬂm&cln %eﬂoc@émﬁaﬁghl&nﬁﬁ aﬁ@HéT—l 16
<0.1 <0.1 <0.1 <1 F<0.1<0.1<1<0.1<0.1<0.1

<0 Vipbility asgpys (nep: Profé@.afm@d)lde&@beﬁawel <1 <1 <0.1 <o. 1
<0.1 >10 | <0.1 <1 <0.1 <0.1 <0.1<0.1<1 J <1<0.1
5K <0.1 <1 <1 >0.1 <0.1 <10 L <0.1 <1 <0.1 >0.1 >10

>10 M<0.1 <I <0.1T <0. T N <T <554, u <U 1 <1 ¥0.01
Dt P 2&@3@73&%& et fo
B E /DllJSZ 9103 blllty
A1 <0.01 <0.1 <0.1
A2 <0.01 <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 <0.01 <0.1
A10 <0.1 <1 <0.01 <0.1
A11 <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
A14 <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
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Table 4. Results for certain conpounds of the

invention (1C50 as nM for the arrested cell assay
waemaniiezd above. Arrested cell assay ConmpouneCY/ni3004/010381

IMRRO HCT A B C>1.0<0.01 D>1.0<0.01 E >0.1

<0.1 F>1.0<0.1 G>0.1<0.1 H>1.0<0.1 | >1.0

<0.1 JK=>2.0<0.01 LM>2@0<0.1 NO>0.1<0.1 P

Q >0.1 <O. 5 - 109 WD 2004/092139 PCT/ US2004/010381

Table 5. Results for certain colgfiedls of the

i nvention (1.C50 as, MPIXHr bicardveni c@lc2 /i nhideirtiyen

assays desd WW@&"%O\?&E""CdIchIinOdk2bydEdB4/ GibAty Cdk6/
A23 <0.01 <0.1 <0.1 <0.1
A24 <0.01 <0.1 <0.01 <0.01
A25 <0.1 <0.1 <0.1 <0.01
A26 <0.1 <0.1 <0.1 <0.01
A27 <0.1 <0.1 <0.01 <0.1
A28 <0.1 <1 <0.1 <0.1
A29 <0.01 <0.1 <0.1 <0.1
A30 <0.1 <1 <1 <0.1
A31 <0.1 <0.1 <0.1 <0.1
A32 <0.1 <0.1 <1 <0.1
A33 <0.1 <0.1 <0.1 <0.1
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
A4t <0.1 <0.1 <1 <0.1
A42 <0.1 <1 <1 <0.1
A43 <0.1 <1 <1 <0.1
Ad4 <0.1 <0.1 <0.01 <0.1
A45 <0.1 <0.1 <0.01 <0.01
A46 <0.1 <1 <0.01 <0.1
A47 <0.1 <0.1 <0.01
A48 <0.1 <1 <0.1
A49 <0.1 <0.1 <0.1
A50 <0.1 <1 <0.1
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Conpound Cyclin E Cyclin A Cyclin D Cyclin B Cyclin

PKA PKC c- Abl

D2 A <0.1<0.1<1<1<1DB<0.01<0.1

Wxiw4402139 C <0.1 <0.1 <1 <1 >10 >10 >10 D <0.HCEHOS040110381
<l E <0.01 <0.01 <0.01 <0.1 <0.01 <10 <10 <10 F <0.1
<0.1 <0.01 <0.1 <0.01 G<0.1 <0.1 <0.01 <0.1 >10 >10
H<0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.01 <0.1 J <0.1 K

<0.1L<0.1.<01<01 M<01N<01<001 0<01FP
<0.1 Q <0.p1 <0.1 <0.01 <0.1 <00 (M)110 WO
2004/ 092139 _PCT/ US208%201038dk4 / Tabloach, ReBGT-116 f pr
addi t i onal | €BARBIAds " t hevctin BehewictmB | nMiabllii oh and
HCT-116 viabitity asSaAy'S (Ton-proter mag] usbgdj
descri bed abo?€! 51 & (M Ccdk2 |1l Cdk4 | Cde2 /
HCT- 116 Conpayhnd dychin cyckin D1 cyclijp Baghability
E Al <0.01.<1 <0.11<0.1

" A53 <1 <10 <1 <0.01

Ab4 <0.01 <1 <0.01 <0.1

A55 <0.1 <10 <0.1 <0.1

A56 <0.1 <1 <0.1 <0.1

A57 <0.01 <0.1 <0.01 <0.1

A58 <0.01 <10 <10 <0.1

A59 <0.1 <1 <0.1 <0.1

AB0 <0.1 <10 <1 <0.1

AB1 <0.1 <1 <0.1 <0.1

A62 <0.1 <10 <0.1 <0.1

AB3 <0.1 <1 <0.1 <0.1

A64 <0.1 <1 <0.1 <0.1

ABS <0.1 <0.1 <0.01 <0.1

A66 <0.1 <10 <0.1 <0.1

A67 <0.01 <0.1 <0.1

A68 <0.01 <0.1 <0.1 <1

A74 <0.1 <0.1 >0.25

A76 <0.1 <0.1 <0.1 <0.1

ATT <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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A2 <0.01 <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
w2462 1 A7 <0.1 <0.1 <0.1 <0.1 A8 <0.1 <eCusindo10381

<0.1 A9 <0.1 <0.1 <0.01 <0.1 A10 <0.1 <1 <0.01 <0.1

All <0.1 <0.1 <0.1 <0.1 Al12 <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 Al5
<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 €50{:M0. 1 A19 <0.1 <1
<0.1 <0.1 |A20 <o.d01C /1 <€a@1 <0.chic2 A21 HOTO16 <l
<0.1 <0.1 |RoBPYR901%" 1 «@IidDEO0. dyclin B11 WBbility
2004/ 092139—PEFHS3604+ 610381650 (M Cdk2+—cdk4 /
Cdc2 / HCT{11633 Conpodd kyclin qycfdH Do cy@'in B
viability ﬁ%ﬁ <0. 0} <0l 1 <0.1(<0.1 AR4 <@§.01 k0.1
<0. 01 <0. 0] <01 <01 <01 <0 01 :

B5 <0.1 <0.1

B6 <0.1 <0.1

B7 <0.1 <1

B8 <0.1 <0.1

B9 <0.1 <0.1

B10 <0.1 <0.1

B11 <0.1 <1

B12 <0.1 <0.1

B13 <0.1 <0.01

B14 | <0.01

B15 <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

C5 <0.25
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A26 <0.1 <0.1 <0.1 <0.01 A27 <0.1 <0.1 <0.01 <0.1

A28 <0.1 <1 <0.1 <0.1 A29 <0.01 <0.1 <0.1 <0.1 A30
WE004/09213%<1 <0.1 A31 <0.1 <0.1 <0.1 <0.1 A32rc0U32004/010381

<0.1 <1 <0.1 A33 <0.1 <0.1 <0.1 <0.1 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

AMTa¥e71 <0.1 <1 <o.1 Ad2 <0.1 <1 <1 <0.1 A43 <o 1

<1 <1 <0.1 A44 <0.1 <0.1 <0.01 <0.1 A45 <0.1 <0.

<0.01 <Begwits f%&etwml getivity £y cerfate pompoundsyotis investion. ICSO 50%

<0 IIQll-bltleﬁﬂ'&‘ V‘ﬁQS Tidatiol measitéiby Bvetsetindcrs ?%sélevé@gltﬁg 1

<1 <01 -112 WD 20047002139 "PCT/ US2004/ 010381

( MpURCHIaant; bﬁﬂhSﬂ%ﬂntzumyH@TSLﬂE'TQﬂwﬁﬁgnd cyclin

cyclin D1 cyclin B viability

Compound IC50 (uM) TC50 (LM) TI

A32 <0.01 <0.1 >10
AB1 <0.01 <0.1 >10
A64 <0.01 <0.1 >10
C3 <0.01 <0.1 >10
C4 <0.1 <0.1 >1

AZT <0.01 >1.0 >100
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E A51 <0.1 <0.1 A52 <0.1 <1 <1 <0.1 A53 <1 <10 <1
<0.01 A54 <0.01 <1 <0.01 <0.1 A55 <0.1 <10 <0.1 <0.1
WOAB@44a0139 <1 <0.1 <0.1 A57 <0.01 <0.1 <0.01 <BCHUSABB010381
<0.01 <10 <10 <0.1 A59 <0.1 <1 <0.1 <0.1 A60 <0.1
<10 <1 <0.1 A6l <0.1 <1 <0.1 <0.1 A62 <0.1 <10 <0.1
<0.1 AB3 <0.1 <1 <0.1 <0.1 A64 <0.1 <1 <0.1 <0.1
AB5 <0.1 <0.1 <0.01 <0.1 A66 <0.1 <10 <0.1 <0.1 Ae67
<0.ble. 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 A77 <0.1 A78 <0.01
A79 <0.1 0 <01 A81 <0.1 A82 <0.1 <0 1 Bl <0.01

<1l B2 <QCompeung] <0 1 - 113 Structure

otC_cn,
N0 HN/Ujf\ZV

A ~ T:j\/kN!NN a

d

aH
ct
Na H,C

037N ~CH,
0.
(\N/\/ HN/ujf\Z/
N
At woh ) AL
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WD 2004/ 092139 PCT/ US2004/010381 1C50 (IM Cdk2 /
Cdk4 / Cdc2 / HCT-116 Conpound cyclin cyclin D1
weyokiose1® vi ability E B3 <0.1 <0.01 <0.1 B4, PROU$2004/010381

<0.1 B5 <0.1 <0.1 B6 <0.1 <0.1 B7 <0.1 <1 B8 <0.1
<0.1 B9 <0.1 <0.1 B10 <0.1 <0.1 1311 <0.1 <1 B12

<0.1 <0.1 B13 <0.1 <0.01 B14 <0.01 B15 <0.01 B16
<0.01 <0.01 <0.01_R17 <0.01 d <01 (C3 <0.1 <0.1

C4 <0.01 |Sempound, <0 25 - 114 Staptgrana/ 092139
PCT/ US2004/ 010381 Table 7. Results for antiviral
activity |for certain conpounds of the invention. |Ch0:
50% inhibition of virus replicati ong Meagur ed by
reverse tran&:rl ptase | ey@Ms™T @ e :yo nat ant ;
TC50: 50% cytoxi ¢ity (MT§)”J ORT G50

0 CH,

HO
HN
m [ N
Ad N

o™ HN
AS 0;@\/&“ \'N

I/\N/\/\//S\\/ HN I \N (
A30 o) ¢ °©\/k\N /

O.
A32 ~ O
HO NN ¢l
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Conpound 1C50 (M TC50 (M TI  A32 <0.01 <0.1 >10 Ae61

<0.01 <0.1 >10 A64 <0.01 <0.1 >10 C3 <0.01 <0.1 >10
W@A00409213%<0. 1 >1 AZT <0.01 >1.0 >100 5 - 115PCENDS2004/010381

2004/ 092139 PCT/ US2004/ 010381 Table A Conpound

Structure OHICCH3 rNNIOHNNANNa aH a oNa O

HSC CH3 O-\ OBHN~N Na  ONNC C CH3 O H3C CH3

H3C) , NN HNA =N C NN C ClL_ClH ClH
Compound Structure

C.
o M CH,
o, n
SO
A38 cH K( % NP
O

A39 - A @ '

A42 /7 )i/?«

A43

o 4 o CH,
% L
A48 H/ o Sy

CiH
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CCHB3 OO0OHVHWDCCH\N G d-,0C O H3C CH3

~ JNMICHNNA HCY\V I, NN cHB3 G GHGH G - 116
wOD020059092139 PCT/ US2004/ 010381 Conpound St PQUS2004/Q0381
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WD 2004/ 092139 PCT/ US2004/ 010381 Conpound Structure
G H( ~~ 5 -143 WD 2004/ 092139 PCT/ US2004/ 010381
Table D Ot her conpounds of the invention result from
sel ecting appropriate features fromthe table of
pobkilbl e features bel ow. For exanple, compound A77
results fromthe follow ng selections: i
none- fAkes BeMPaYadsehhe inrsmionrysul figaysglerting apprpprigte features

from the table of possible features below. For example, compound A77 results from the

following selections: none-morpholino-aryl-OCH,(CO)-piperazine-CHs.

Is-ﬁg;?i?:::nt :ﬁg'hand ﬁgé::)raryl Ring substituent I;l;;?l?;n Right-hand substituent
CH3 morpholino aryl OCH2 NHM alkyl
isopropyl piperazine thiopene = OCH2(CO) NMM alkoxy
CH3CH20(CO)CH2 S02 morpholino  alcohol
none OCH2(CO)OCH2 piperazine substitued amine
piperidine acid
pyrazole ester
pyrrolodine  CH,CH,OCH;
CH,CH,OH
CH,NH,
CH,NHCH,CH,CH3
CH,NHCH;
CH,NHCHCH3;CH3
CHs
CHCH;CH;
COOCH,CH;3
none
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Left-hand Left-hand Aryl or N itogen substituent ring
heteroaryl Ring substituent feature Ri ght-hand

wagpdtieent CH3 nor pholino aryl OCH2 NHM al kpET/US2004/010381

10

15

20

25

i sopropyl piperazine thiopene OCH2(CO NWM al koxy
CH3CH2Q( CO) CH2 S02 nor phol i no al cohol none

OCH2( CO) OCH2 pi perazi ne substitued am ne piperidine
acid pyrazole ester pyrrolodine CH2CH20OCH3 CH2CH2CH
CHZNgms: CH2NHCH2CH2CH3  CH2NHCH3  CH2NHCHCH3CH3  CH3
CHCH3CH3 COOCH2CH3 none -144 WD 2004/ 092139

PCT/ US2004/ 010381 dains: 1. A conpound, or isoneric,
Pr adr UgA doppb@¥Rb1 iSomdHtaprdB&E UhiteRkhY, pASERBABAIR acceptable
salt, N-oxide, or stereoisoneric formthereof, havin

t héalsf-oele Prsterpoipsnarigl farm theregf, havingfhe stagtyrpREFormula

/ NH N v

B NH o
Re
\ WRs
Ar<
— R7
N\t
N
wherein
B represents MyRg;

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, or a 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’),, Mj,JK, or M,,Q;

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

Ry, independently for each occurrence, represents H, halogen, hydroxyl, lower alkyl, or
lower alkoxyl;

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

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

K represents OR’, NR’’, or N(R*)SO,R’’;

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

n represents an integer from 1-7 when present in B, from 0-6 when present in Rs, and

from 1-3 when present in Rg; and
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5 wherein B represents M, RB; Ar represents an aryl or
heteroaryl ring; V represents 0, S, or NCN, W

woemaesasrs 0, S, S(02), C(=O0, C(=S), CH2, orPCRUS2000010381
R 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'' represents H or optionally substituted | ower
al kY tepreRénts eprbetipiet or Bsubiin@yd: @ROREn-cHiIKing beterrdhl@l ridg;
Eﬁ | s{/ eog{qe S %fq‘}u%gssu’o st%é %rtlg/h (e;gnérpot s%‘éétﬁ?eqlh.?txj %}troggeh-ce Oﬁlt 1n1
forhefbm:lyclepcurrence repr esents H, hal ogen, hydr oxyI
| ower al k ower koxyl ; R8 repres S
subst i ¢ s et e rdsr B b e oL FRERGA 1S e egrigdec:

sal koxy, aryl, 20 heteroaryl, cycloal kyl,

het erocyclyl, or amne; J represents C(=0, C(=S), or
S2; Krepresents OR, NR', or N(R)SO02R'; M
i ndependently f eagh oceurrence, represents a
substituted or ynsubsgtitutled nethylene graeup
(i ncluding C(=O~andhN(= NR', 0, S
S(02); 25 n represents fan inf%
present in B, fromO0-6 when }
1-3 when present in R6; a
PCT/ US2004/ 010381 Q reprgs
unsubstituted: nitrogen-cox ,
secondary am no substituent,tertiay g
substituent, or nitrogen- cont ai ni ngn “het er ocycl e;
provi ded t hat conmpounds having a structure of Formula
| | aylaf@nexcluded: 5 z~ o

W and Z, independently, represent O or NR’’;
R’ represents, independently for each occurrence, H, lower alkyl, or a metal
10 counterion;
R’ represents, independently for each occurrence, H or lower alkyl;
Rs represents H, P(=0)(OR”),, or MyQ; ‘
R represents H, OH, or M;Q, provided that one and only one of Rs and R¢ represents
H;
15 Ry, independently for each occurrence, represents hydrogen, halogen, lower alkyl, or
lower alkoxyl;
M, independently for each occurrence, represents a substituted or unsubstituted
méfchylene group (including C(=S) and C(=0)), NR"’, O, S, S(O) or S(Oy);
n represents an integer from 1-5; and

20  Qrepresents a tertiary amino substituent.

2. The compound of claim 1, wherein, in Formula II,
B represents M,Rs;
Ar represents an aryl or heteroaryl ring;
V represents O, S, or N-CN;
25  Wrepresents C(=0), C(=S), SO,, or CHy;
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R HNHWS | ~R7 NH N_ wherein Wand Z,
i ndependently, represent 0 or NR'; R represents,

wo pabepexisent |y for each occurrence, H, |ower aP&yUS2004/010381

5

10

15

20

25

30

a netal 10 counterion; R' represents, independently
for each occurrence, Hor lower alkyl; R5 represents
H P(=O(OR )2, or M,Q R6 represents H OH or MQ
provi ded that one and only one of R5 and R6 represents
H, R'5eREsenispaderendmty for ehdyoceuedncedt dowante], or a metal
represents hydr ogen, hal ogen, |ower alkyl, or | ower

al K8 'i}tf: Tk i ndependently for each occurrence,

I eR’e sprdsents isdepatdehtiyt forleach ocrusahat Htoul@ebr alkgl hyl ene

9 3 e o BTN 5. o509

rem&%&aéeﬁtsa{ W@)(@sz,ammg)oﬂqmt it uent 2 The
g&poun claiml ‘whergin, in_ Fornu

%ﬁ%egtsrb% Qo M Qs Brgvided fhatonly ong gf Rsavd P»eteelfea%ntw

r ' r%repré/seﬁﬁ@f %§l%géns hitiros1 l%eru‘ﬂgﬁ\lo V\%@fg%%fz %giggt S

Pcﬂsusze@nrswmed @'unﬁ@pﬁﬂé@é aksl, alkgepd pdlnaeh elkox, aryl,

Cou SRR e . B Bl Dent 'y for each

oc duepresents, C(FDer(F&)Ner S&d; kyl ;
K represents OR’, NR*’, or N(R")SO,R’’;
M, independently for each occurrence, represents a substituted or unsubstituted
methylene group (including C(=S) and C(=0)), NR”’, O, S, S(0O), or S(0»);
n represents an integer from 1-4 when present in B, from 0-6 when present in Rs, and
from 1-3 when present in R¢; and
Q represents a substituted or unsubstituted: nitrogen-containing heteroaryl ring,

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

heterocycle.

3. The compound of claim 1, wherein, in Formula II,

B represents MyRg;

Ar represents an aryl or heteroaryl ring;

V represents O, S, or N-CN; ‘

W represents O, S, S(03), C(=0), C(=S), CHy, 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’),, MpnJK, or M;,Q;

Rg represents H, OH, or M,Q, provided that only one of Rs and R represents H;
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;
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R'' represents H or optionally substituted | ower

alkyl; 5 R5 represents H P(=0 (OR )2, MJK, or MQ
wReoemiesents H, OH, or M Q provided that onPgT/Osm040610381

R5 and R6 represents H, R7 represents H, hal ogen,

hydroxyl, | ower alkyl or |ower alkoxyl; R8 represents
substituted or unsubstituted al kyl, al kenyl, alkynyl,
al koxy, aryl, heteroaryl, cyclo-alkyl, heterocyclyl,

or JaepmgentsX=0),Hpbresesds C(=0), C(=S), or SA2; K
repyesents 2 iR , 3.S02R"; M independently
fofkéeé’gf?elgﬁ%’r%eqﬂ\ﬁ{éa%é mts a substituted or

u nsrubﬁlﬂeﬁeua@ﬂ forehélydoe meerge,atypedents @Iswlﬁﬂungecﬁirﬂﬁ&ubaﬁtdted

=0 NR" n nts an
icﬁtvé 16?%%@% %%é) Fb@@rﬁ%ﬁ? BR% Do H08 GRER:
5 p r Qﬁ@ﬁfeséﬂﬂs a%antegé}dromlﬁz; fwheRprescht M8 Trd?f @%G;menlp%saﬁ,m Rs, and

d Qrepresents a substituted or unsubsti t ut ed
n| tff%’géﬁ‘@'e‘ﬁﬁtpé‘?sﬁlﬂtﬂ@ Rii@pdroaryl ring, secondary anino
SURg tdphdient a sﬁ‘tﬁﬁﬁﬁeﬁro}/uﬁsﬁbﬁﬁ’u@d" l?nﬁ'fdg%ﬁ‘ @&Jtaim‘ﬂ% heteroaryl ring or
nltrogen containing heterocycle. 3. The c n”pounla’ of
cl afepantlary\giranesubstithent.For nul a |1 1, 20 B represents
MR8; Ar represents an aryl or heteroaryl ring; V
repr esents 0, S, _or NCN, Wrepresents 0, S, S(02),
c(40), Epeegmpoppg of cdgimNwhensin, pdiregiadl s |
10l ndepepdent Myrfor each occurrence, H lower alkyl, a
metal counterion, 25 or alkaline earth netal
coutTepTEeRts araryl epheiererykting; ndependent | y for each
oc Gyt ohs qf; N@Ner al kyl; R'' represents H, or
op?\l}doﬁ%{g%ﬁssu stituted | ower al kyl; R5 represents H,
P( 2Or¢@ren O, ISUSCOsz(MDDC(ﬂQ (CHproeN@ﬁts H OH, or
M t ne R5 prese
TPt e Rrp B eionth RS PO PBEEREH 7y
150r doomnteriorg | koxyl R8 represents substituted or
bstit uted I ken al k al ko aryl,
nedbr BRITS dRpetiaith et kb Bt Yok 1G5t Aidhe: 147
R’*’ represents H or optionally substituted lower alkyl;
Rs represents M JK, provided that Rs is not CH,COOH;

R¢ represents H, OH, or M,,Q;

20  Ryrepresents H, halogen, hydroxyl, lower alkyl or lower alkoxyl;
Rg represents substituted or unsubstituted alkyl, alkenyl, alkynyl, alkoxy, aryl,
heteroaryl, cyclo-alkyl, heterocyclyl, or amine.
T represents C(=0), C(=S), or SO,;
K represents OR’, NR”’, or N(R”)SO,R’’;
25 M, independently for each occurrence, represents a substituted or unsubstituted
methylene group (including C(=S) and C(=0)), NR”’, O, S, S(O), or S(O5);
n represents an integer from 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: nitrogen-containing heteroaryl ring,
30  secondary amino substituent, tertiary amino substituent, or nitrogen-containing

heterocycle.
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WD 2004/ 092139 PCT/ US2004/ 010381 J represents C(=0),
C(=S), or S2; K represents OR, NR', or N(R)SO2R'
woRookogapendent |y for each occurrence, represePCBUS2004/010381
substituted or unsubstituted nethylene group

(including C(=S) and C(=O0), NR', 0, S, S(O, or

S(02); 5 n represents an integer from 1-4 when present

in B, fromO0-6 when present in R5, and from 1-3 when
présent Al cﬁmﬁﬁmdaﬂ’ dlath 1 @p L oslendis, iA Fetnhdd I1f Rt Eﬂre@ernts M;Q and Q

unsubstltut nitro nt aL ni ng het.er o r.ng or
o BRIy S L b S PGP Moo TReO RO HUroBT iy ary
1, aiRIsBbdlitucht) oFﬁrragAnacdn{ammgl&t&odyew esents M'R8; Ax
represents an aryl or heteroaryl ring;, V represents
O S, or NNCN, Wrepresents 0, S, S(02), C(=0, C=9),
CHB, or ANBhpolRd of efaire Sewheaein) il FepanalHNQ ryprésents @aahtituted or
occurrence, H lower alkyl, or a metal 15 counterion;
SR'“W@BﬂEQE%F%WHYﬁﬁﬁﬁéﬁﬁ@ntIy for each occurrence, H or
| ower al kyl; R" represents H or optionally

su stit ted | o fe L k RS r.epres s M

Thit R STRpE L, vheny BEPERERNSQ ipereseprs s g afed o
20 uidtbstRfpe e siedieh-ddntaddh®BRétocyloledr oxyl , | ower al kyl or

| ower al koxyl; R8 represents substituted or
unsubstituted al kyl, al kenyl, al kynyl, al koxy, aryl,

heBer oaAycbmpaoycl of aﬂj’ &fydlaimi ét4e Wbe:tyml gan oronla kiR eeprel;ents M,Q

0 BEE Aot & st ot aiyeiiig RobiBH B o+ T

occurrence represents a substituted or unsubstituted
meyhyl e e N
10 S b! (0 R%mg&)%ﬂ%@ H}Pn !)H:%l?lgsl gl(ﬁ;vggrg% ﬁlln : egg%l)q’ Ra %piesgnts M;Q
whemnd Qries estititad By urfsnbﬂuntt@ecﬁnmm -cpntemargthetencaRd rangd
from1l-3 when present in R6; and Q represents a

substituted or unsubstituted: nitrogen-containing
het@r oaAycpmppq—ng of any of claims 1-4, wherein, in Formula II, Rg represents

substituted or unsubstituted morpholino, piperazinyl, or cyclohexyl.

11. A compound of any of claims 1-4, wherein, in Formula II, R*’ represents H.

15  12. A compound of any of claims 1-4, wherein, in Formula II, W represents CH,.

13. The compound of any of claims 1-4, wherein, in Formula I, M when attached
to Q is CHy, S(O3), C(=S), or C(=0).

14.  The compound of claims 13, wherein, in Formula I, M when attached to Q is

CHa.

20 15, A compound of claim 5, wherein, in Formula II, V is O, M, in B represents NH,
and Rg has the structure:
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30 secondary am no substituent, tertiary am no
substituent, or nitrogen-containing heterocycle. -148

wO0200M5992139 PCT/ US2004/ 010381 5. A conpouPdI/u$2004/010381

claim1 or 2, wherein, in Formula Il, R5 represents

MhQ and Q represents a substituted or unsubstituted:

ni trogen-contai ning heteroaryl ring, tertiary am no
substituent, or nitrogen-containing heterocycle. 6. A
co of claimb5, wherein, in Formula I, Q
reggesents a substituted or 5 unsubstituted tertiary
ampno group. 7. A conpound of claimb5, wherein, in

Fortul a 1IN Q represents a substituted or

unsub 'tuféd\nitrogen-containing heterocycle. 8. A

co alms 1-4, wherein, in Fornula |1,
R5W92%$ggﬁﬁ?gﬂﬁﬁ8?}§%d Q represents a substituted or
unsubstituted secondary am no group. 10 9. A conpound

of 18ny Afcofpsi: I . i

represents M gﬁgﬁgﬁ%l%&%ﬂé@ﬁﬁfﬁﬁgy%%nw ring'Fd Rs and Ry
un&ppsenttl fos dll apqurreepshrisdnt ai ni ng heteroaryl ring. 10.

A conpound of any of clains 1-4, wherein, in Fornula

1, _R8 represents substituted or unsupstituted

ot phol £AFEMPRIT 25y phalaims d-4s pherginesustituents inghudeoivgensndently
of f@RYcHcchrirdicdl rdifb, hy okl ' i
represents H. ,1§%%§§0%?g%ﬁ%§ﬁRgﬁggﬂaﬁykgyi%ﬂgﬁk%e%@z?nMQ
whé&fel Rydrpyy atisylpalkeiyialkyl\wrl distesesaplys cipalkyl1@ oligp(ethylene
copgpesnd of any of clains 1-4, wherein, in Formula II,

M when” attached to Qis CH2, S(02), C(=S), or C(=0.
14. The conpound of clains 13, wherein, in Fornmula I,

M whien Atchbaphed drelafd: i Sselebled fromOA4D A4d LOTRAPAG Of
claim5, wherein, in For mul a I'l, Viis O RhinB

10represents NH, and R8 has the structure: - 149 WO

15

20

209¢/ 0 9121]633185)&5/ dﬁgl%ﬂg‘f,/ VLS8 b inFormalk ity repmgﬁtg a %itro gen-

represents O or N .
containing heteroaryl ring, a tertiary amino substituent, or a substituted or unsubstituted

nitrogen-containing heterocycle.

20. A compound, or a prodrug, isomeric, tautomeric, pharmaceutically acceptable

salt, N-oxide, or stereoisomeric form thereof, having a structure of Formula V:

o]

O
- OJL Q
8 \H/U\NH O Q

=
N -NH

wherein

Rg represents a substituted or unsubstituted heterocycle; and

Q represents a substituted or unsubstituted: nitrogen-containing heteroaryl ring, tertiary

amino substituent, or nitrogen-containing heterocycle.
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16. A compound of claim 15, wherein Ar represents a
phenyl ring and R6 and R7 represent H for al

wo@eadneasces ring 5 17. A conpound of any of cPEI/n82004/010381

10

15

1-4, wherein substituents include, independently for

each occurrence, al kyl, oxo, acyl am no, hydroxyl,
carbonyl, sulfonyl, ester, amde, NR', hydroxy al kyl,

al koxy al kyl, aryl, heterocyclyl, cycloal kyl, or

ol i2go( efThy t@mmund bi/daiin) 20, ¥Bereia Rxoppesent achbstihatdor linsubstituted
sel ect.e 47, -A49, A51, and A81. 10 19. A

corrngoo %Oglnopp%lperamh}f 1pm\‘%;her ein Qin Formula lIla

represents a nitrogen- containing heteroaryl ring, a

tentl ar

unetbet [ PETuaY B AT kb FrHS b e Qbr wpgubsiutea
coIpsazhe, morpholpreopjp@rglmel, pwitkel, pyrrdlewixard, u@xazole, imidazole, or
pharnaqeutlcally acceptable 15 salt, N oxide, or
st@?m6|soner|c formthereof, having a structure of

Formula V. O OR8B OQ H NH O NNH 20 wherein R8

r egresent tuted heterocycle;
anggC)rgﬁ%g% ]#gﬁgh%ﬁggsm?%'g% %%a%%substltuted
nitrogen-containing heteroaryl ring, tertiary amno

subst jyuent, or nitrogen-containing heterocycle. -150
04092189 PCT/ US2004/ 010381 21., The conpound of

WO
claﬁggﬁz whgrein R8 represents a su |tuted or
unsu i tuged mmrph@ ino or plpg azj The

conpound of cl ' repf ese s s Srzguted

or unsubstit uteti B peraz mor phol i neS—pi peri\di ne,
}: ol e gboxazol e, im dazole, or
%~C.Q

pyri di ne, pyr
5 pyrazol e. 'ooqnd of claim 20, having the

structure

N~ N
or a pharmaceutically acceptable salt thereof.

24, The compound of claim 20, selected from the group of A34, A36, A37, Ad4,
A46, and A76 to AR2.

25.  The compound of any of claims 20-22, wherein substituents are selected from
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, or oligo(ethylene glycol).

26. A compound, or an isomeric, prodrug, tautomeric, pharmaceutically acceptable

salt, N-oxide, or stereoisomeric form thereof, having a structure of Formula I:
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wQ@o4mediert ed fromthe group of A34, A36, A37,PEHUS2004/010381

10

15

20

OOO NNHHON N- NH or a pharmaceutically
acceptable salt thereof. 10 24. The conpound of cl aim

A46, and A76 to A82. 25. The conpound of any of clains
20-22, wherein substituents are selected from

i ndependently for each occurrence, al kyl, oxo,

hydr oxyl , al koxy, hydroxy- al koxy, carbonyl sul fonyl ,
ester, amide, NR', alkyl halide, _acyl® am no, or
substituted or 15 unsubstituted et eroaryl,

het erocyclyl, cycloal kyl, or oli | ene glycol).

26. A conpound or an |soﬁ€r|@N pr odr u t aut orneri c,
pharmaceutical ly accep aﬁ{ S It, odee or

stereoi someric formtheréo nfg aNstructure of
Formula I: - 151 WO 2004/092139 PCT/ US20047 010381  Me
OM RRHNRW I I I N RZNN Xk erein Ar
represents an aryl or heteroaryl rin presents O,
S(02), C(=0, C=S5), S, CH2, or NR'; epresents,

i ndependently for each occurrence, nethyl\ or hal ogen;
Y represents H, X, or a sulfonam de; R r¥epresents,

i ndependently for each occurrence, H, |ower alkyl, or
a meieadin

Ar represents an aryl or heteroaryl ring;
W represents O, S(0O,), C(=0), C(=S), S, CH,, or NR’’;

X represents, independently for each occurrence, methyl or halogen;

Y represents H, X, or a sulfonamide;

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, P(=0)(OR’),, or M,Q;

R, represents H, OH, or M,,Q, wherein one and only one of R; and R, represents H;

Rj represents from 0 to 3 substituents on the ring to which it is attached, selected from

halogen, lower alkyl, lower alkoxy, hydroxyl, and N(R**);

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

n represents an integer from 1 to 5; and

Q represents a substituted or unsubstituted: nitrogen-containing heteroaryl ring,
secondary amino substituent, tertiary amino substituent, or nitrogen-containing
heterocycle;

provided that compounds having the structure of Formula Ia are excluded:

-152 -



counterion; R' represents, independently for each
occurrence, Hor lower alkyl; 10 Rl, represents H,

WEReeDNIR )2, or M Q R2 represents H OH, orP®/US004/010381

10

15

20

wherein one and only one of R and R2 represents H, R3
represents fromO to 3 substituents on the ring to
which it is attached, selected from hal ogen, |ower

al kyl, I ower al koxy, hydroxyl, and N(R')2i M

i ndependently for each occurrence, Mdsents a
substituted or unsubstituted
(including C(=S) anew (O or S(02);
n represents an |nteger N 5; represents
a substituted or unsubs nt ai ni ng
heteroaryl ring, segg ‘
tertiary am no substituent, or nitrogen-
het erocycl e; 20 provided that conpoupds
structure of Formula |la are excl uded:
2004/ 092139 PCT/ US2004/010381 M= O M R
NNX XY wherein Wrepresents 0 or NR';
represents, independently for each occurrence, a

hal ogen; 5 Y represents Hor X; R represents,

I ndepesident |y for each occurrence, H, |ower alkyl, or

a al gn; R' represents, independently for
eagﬁgg@fﬁ?Pgﬂggiéktor | ower al kyl ; ,

X represents, independently for each occurrence, a halogen;

Y represents H or X;

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, P(=0)(OR’),, or M, Q;

R, represents H, OH, or M,,Q, provided that one and only one of R and R, represents
H; ‘

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

n represents an integer from 1 to 5; and

Q represents a tertiary amino substituent.

27. A compound of claim 26, wherein, in Formula I,

Ar represents an aryl or heteroaryl ring;

W represents O, S(O;), C(=0), C(=S), S, CHy, or NR’?*;

X represents, independently for each occurrence, methyl or halogen;

Y represents H, X, or a sulfonamide;

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, P(=0)(OR’),, or M;Q;
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RI represents H P(=O(OR )2, or M Q 10 R2
represents H OH or M Q provided that one and only

wor®4092188 and R2 represents H, M i ndependenedTUsmn4/010381

5

10

15

20

25

each occurrence, represents a substituted or
unsubstituted nethylene group (including C(=S) and
C(=0), NR', 0, S, S(O or S(02); n represents an
integer froml1l to 5; and 15 Qrepresents a tertiary
amirp eepsaskigt Hf OBnor MaQ,. whkreio pproand pntyfong lof RmpibRo represents H;

re Pt PR bl s SRS AN B g o
S, hQH@m.mthBkﬁf%mmeﬂkﬁsehykqmﬂndébéﬁdhntIy for each
occur.ren C e

oF S P frotack oo e Bitesert p BRI R st st

e a%{ét}{%@&@ rgf&g‘(ﬁcluﬁing W@fana U@ycb)), MR > 208 1580) or S(Oz)

count erion gresents i ndependently for each
océldﬁﬁfé%‘?é"éanwt%&ef Rerioai 8l ; R represents H,

Rk suBbtithed & unsdtR@r¥ «POHaB8924i39 substituent or nitrogen-
2004/010381 R2 represents H OH or MQ

Wh@@@@ﬁmﬁhéwﬁﬁﬁﬂﬁngy one of R and R2 represents H R3
represents fromO to 3 substituents on the ring to

which it is attached, selected from hal ogen, |ower
al §§1, 4 eompouadpbgin 28 dr oxyl, and N(R')2: M

|ndepenggg&hwnﬁgﬁm@§§h occurrence, represents a
substituted or unsubstituted 5 nethylene group

(.rfmr@meqqgtse:em}ordw@r@(rﬂ@nﬁ NR', 0, S, S(O or S(02);
n L to 5; and Q represents

a gﬁ%%?%?ﬁ%ggﬁy(Nuggubs§l?ﬂ?%% secondar aniﬁo

s uﬁétepteswﬁt, mdppqmd@rﬁkyg”elmad@ mwamvbnge‘fhﬂt%%@laggﬂ; ring.

&Tm &g&pq%ng‘g &% 10 mhere!n,.in Formul a I,
r epresent s an ar eteroaryl ring; Wrepresents

S( GQ)repr@(emﬁ))mda‘ﬁ@mE)lﬂy fnxr e@HDccurrence, H, lower alkyl, or a metal

counterion,

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

R, represents H, P(=0)(OR’),, or M Q;

R, represents H, OH, or M;,Q, wherein one and only one of R; and R, represents H;

R; represents from 0 to 3 substituents on the ring to which it is attached, selected from

halogen, lower alkyl, lower alkoxy, hydroxyl, and N(R’*)»; 4

M, independently for each occurrence, represents a substituted or unsubstituted

methylene group (including C(=S) and C(=0)), NR”’, O, S, S(O) or S(Oy);

n represents an integer from 1 to 5; and

Q represents a substituted or unsubstituted: nitrogen-containing heteroaryl ring, tertiary

amino substituent, secondary amino substituent, or nitrogen-containing heterocycle.

29. A compound of claim 26, wherein, in Formula I, Q represents a substituted or
unsubstituted: nitrogen-containing heteroaryl ring, tertiary amino substituent, or

nitrogen-containing heterocycle.
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X represents, independently for each occurrence,
met hyl or hal ogen; Y represents H X, or a

waiohoseasd de; 15 R represents, independentl|y POr/USR04010381

10

15

20

occurrence, H, lower alkyl, or a nmetal counterion; R
represents, independently for each occurrence, H or
| oner al kyl; R represents H P(=O(OR )2, or MQ R2
represents H OH, or M Q. wherein one and only one of
RI30and Tie comapauad @ﬁ@lgmHZ? HherRe), feliraylad; Q if @ eﬁw@anoanzmo
S e SO ke o i B g B Bb A E Ry dromyatie,
hyeaid bxdroxyadimely k' ) 2; M |ndependently for each
occurrence, represents a substituted or unsubstituted
met hyl ene group (including C(=S) and C(=0)), NR', O,
s,31s( OfThe pormpaymyl of plainep, aderets indfermatedg®isiibm 1 to 5:
and 25 Q represents a substituted or unsubstituted:
ni trogen-containing heteroaryl ring, terti arX am no
e R,

sudst i tihe pempaad shefaiy 2 G mhasis ifparmiladnR 1 W gpd Ry are ortho to
Ni LEPGRL-0n ARtk e BBt J}%% %Xx‘féﬂ%ﬁlene 2DstifreROIRAHEA D BE bicyclic
claim 26, wherein, in Fornula I, Qrepresents a

sulstituted or unsubstituted: nit rogen-cont ai ni ng

heteroaryl ring, tertiary am no substituent, or

ni trogen-cont ai ni ?gl heterocycle. - 154 WD 2004/092139
P C

PGP USZbpa9mnag of Claim 2@%@6@%&%@% A7 KPTPss a heteroaryl

whgfeein, in Formula I, Qis a secondary am no
substituent on which the substituent is selected from
al kyl , al koxyal kyl, hydroxyal kyl, and

hysdr oxyrak kéntycunl wE claigdl26 Mereﬁpmmmdlaqf R {HepieBngOl-3
wherein, in Fornula l Wis CH2. 5 32. The compound of

Isﬁpﬁ’ﬁ“%ts ot tang o whichdbi afiached Riwand R2 are ort ho

each other on Ar but are not ortho to the
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of cl ai m 26, \Agyerel n, tn Formula I, R3 represents 1-3

S PORY rATE Bl he r | ng to which it is attached.

36.  The compound of claim 35, wherein both occurrences of R’*’* taken together

with N form a substituted or unsubstituted nitrogen-containing heterocycle.

37.  The compound of claim 26, wherein Q in Formula Ia represents a nitrogen-
containing heteroaryl ring, a tertiary amino substituent, or a substituted or unsubstituted

nitrogen-containing heterocycle.

37. A pharmaceutical composition comprising a pharmaceutically acceptable

excipient and a compound of claim 1, 2, 3, 4, 20, 23, or 26.

38. A method of treating a hyperproliferative disorder, comprising administering to

an animal a compound of claim 1, 2, 3, 4, 20, 23, or 26.
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35. The conpound of claim 26, wherein, in Fornmula I, Y
has the form S(02)N(R" ")2, wherein R'" represents,

wo nabefpeaident | y for each occurrence, H, |ower BECROS3004/010381
or |lower alkyl. 15 36. The conpound of clai m 35,
wherei n both occurrences of R'" taken together wth N
forma substituted or unsubstituted
nitrogen-contai ni ng heterocycle. 37. The conmpound of
cl 3. m 26 metidoé roéirmi@ﬂgprﬂﬁenaﬁd)raoﬂ aeoeH eqongsigng sowtacting the cell
nitr
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nitrogen contalnlng het erocycle. 20 37. A
nmac I Si L]

ol e Edr IREE R B dmipiserng 0. mapmal
ofcm&ﬁumﬂafdﬂn182,%4-zm232326or 26. 38. A nethod of
treating a hyperproliferative disorder, conprising
adm nistering to an animal a conpound of claim1, 2,

53,44, 2The @8hodwf ckém 40, Wwhein W vEBDafagtion §gaused by a human
PCT/USZ% GQ%O%%%S( A nmet hod of inhibiting
prg?FW% 2o ot a cepl conprising contacting the
cell wth a conmpound of claiml1, 2, 3, 4, 20, 23, or
2645 40. A AR gt}&dthQ fredtfS@or glgvéhtl\’)h ()P!ilobé&iaeiﬁ@dc@ﬁ‘ by chemotherapy
conprising admnistering to a nanmal conpound_ of
cl e madlidtior2the@py, 4ompsin@@imivisteriag tog mq!nmwecwmomfbof&ialm 1,2,
cl I
hu ?mégbé Ozr%ﬁé\f';%r ]nP)cl:Il}tQ ﬁﬂ cfn% o5 {nla% }ﬁ\};ﬂg{ﬂeffﬁetﬁi@ﬁe §ﬁﬁdlgﬁ{or?therapy
the treatnent or preventlon of al opeci a i nduced by

10 SOt PELARY of PEorhfind@bE Qﬁmt herapys0.08 ”&’f%%ﬂﬁe manufacture of a
adn1n|ster|ng to a manmal a compound of claim1, 2,
3, mgdic@@ent23, or 26 conjointly with one or nore
chenot herapeutics or radiation therapy. 10 43. The use
of a conpound of claiml1, 2, 3, 4, 20, 23, or 26 for
t he manufacture of a nedicanment. - 156

- 156 -



