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dependent ki nases, nitogen-activated protein kinase (MAPKI ERK), gl ycogen
synt hase ki nase 3(GBK3beta) and the |ike), pharnmaceutical conpositions
contai ni ng the conmpounds, and net hods of treatnent using the compounds and
conpositions to treat diseases such as, for exanple, cancer, |nflannat|on
arthritis, vi rmmbsemsmmnéQﬁz@ggnmammwtmaﬁeﬁm&gma@s Al zheiner's
di sease, 10 cardi ovascul ar di seases, and fungal. di seases. This application
«clains benefit of priority fromU.S. provisional patent application Serial
No. 60/412,138 filed  Septenber 19, 2002. Background of the Invention 15
~Protein kinase inhibitors include kinases such as, for exanple, the :
i nhibitors of the cyclin-dep@&igldrdf thielagentioDKs), m t ogen acti vated proteln
ki nase ( MAPK/ ERK), gl ycogen synthase kinase 3 (GSK3beta), and the |like. The
cyclin-dependent ki nases are serine/threonine protein kinases, which are the
driving force behind the cell cycle and cell proliferation. Ind|V|duaI
CDK's, such as, 20 CDK1, CDK2, CDK3, CDK4, CDK5, CDK6 and CDK7, CDK8 and the
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arthritis, viral diseases, neurodegenerative diseases such as Alzheimer's disease, -

10 cardiovascular diseases, and fungal diseases. This application claims benefit of .
priority from U.S. provisional patent application Serial No. 60/412,138 filed
September 19, 2002.

Background of the Invention

15 Protein kinase inhibitors include kinases such as, for example the

o inhibitors of the cyclin-dependent kinases (CDKs), mitogen activated protein

‘) kinase (MAPK/ERK), glycogen synthase kinase 3 (GSK3beta), and the like. The
cyclin-dependent kinases are serine/threonine protein kinases, which are the
driving force behind the cell cycle and cell proliferation. Individual CDK’s, such as,

20 CDK1, CDK2, CDK3, CDK4, CDK5, CDK86 and CDKY7, CDK8 and the Ii.ke, perform
distinct roles in cell cycle progression and can be classified as either G1, S, or
G2M phase enzymes. Uncontrolled proliferation is a hallrﬁark of cancer cells, and
misregulation of CDK function occurs with high frequency in many important solid
tumors. CDK2 and CDK4 are of particular interest because their activities are

25 frequently misregulated in a wide variety of human cancers. CDK2 activity is
required for progression through G1 to the S phase of the cell cycle, and CDK2 is
one of the key components of the G1 checkpoint. Checkpoints serve to maintain
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competitive small organic molecules as well as peptides have been repofted in the

literature as CDK inhibitors for the potential treatment of cancers. U.S. 6,413,974,
col. 1, line 23- col. 15, fine 10 offers a good description of the various CDKs and
the.ir relationship to various types of cancer.

CDK inhibitors are known. For example, flavopiridol (Formulal) is a
nonselective CDK inhibitor that is currently undergoing human clinical trials, A. M.

Sanderowicz et al, J. Clin. Oncol. (1998) 16, 2986-2999.
i CH, )

OH 0

Formula | _

Other known inhibitors of the CDKs include, for example, olomoucine (J.
Vesely et al, Eur. J. Biochem., (1994) 224, 771-786) and roscovitine (I. Meijer et
al, Eur. J. Biochem., (1997) 243, 527-536). U.S. 6,107,305 describes certain
pyrazolof3,4-b] pyridine compounds as CDK inhibitors. An illustrative compound
from the ‘305 patent has the Formula 1l:

o
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‘Formula Il K S Kimet J. Med. Chem 45 (2002) 3905-3927 and WD

02/ 10162 di scl ose certaiaban‘i not hi azol e conpounds a i nHP Bilaregdy 2007 5
Pyrazol op are known. For Exanple, W921185 W02/ 50079,
-V\(o9513529§rd %%%332485 EP94304104. 6, EP0628559 (equi val BnFUPH048298¢5¢t ent s
5,602, 136, 5,602,137 and 5,571, 813), U. S. 6,383,790, Chem Pharm Bul
(1999) 47 928, J. Med. Chenl, (1977) 80, 296, J. Med. Chem, (1976) 19 517
and Chem Pharm Bull., (1962) 10 620 di scl ose various pyrazol opyri m di nes.
10 There is a need for new conmpounds, forpulations, treatnments and
therapies to treat diseases and disor derci ated with CDKs. It is,
therefore, an object of this invention Dvi de conpounds useful in the
treatment or prevention or anelioration™g uch di seases and di sorders. 15
Summary of the Invention In its many enbodijments, the present invention
provi des a novel class of pyrazolo[1l,5-a]pyridine conpounds as inhibitors
of cyclin dependent kinases, netheds ofoprepari ng such conpounds,

phar maceuti cal conpositions conpri g “lone or nore such conpounds, nethods
of preparing pharmaceuti cal 2 Qnpri sing one or nore such
conpounds, and net hods of t i O% inhibition or anelioration
of one or nore di seases as S using such conpounds or
pharmaceuti cal comnpositions.™f He present application :
di scl oses a conpound, or pharnaceutlcally acceptabl e salts or sol vates of
sai d conpound, said compound 25 Havinwp he general structure shown in

RN St P AR eaR %%0@98&3%@% a9 %Wﬁéﬁé?@ﬁ@zcén?sﬁ‘n?
i aI kxdiscl@ée/tbertélﬁtaﬁﬁiﬁ@ﬂ'l‘!ézole compounds as CBK inhibitors.
5 Pyrazoiopyrlmldmes are known. For Example, W092/18504, WO02/50079,
WO095/35298, W002/40485, EP'94304104.6, EP0628559 (equivalent to US
Patents 5,602,138, 5,602,137 and 5,571,813), U.S. 6,383,790, Chem. Pharm,
© Bull., (1999) 47 928, J. Med. Chem., (1977) 20, 296, J. Med. Chem., (1976) 19
517 and Chem. Pharm. Bull.,, (1962) 10 620 disclose various pyrazo!opyrimidines.

10 ~ There is a need for new compounds, formulations, treatments and
theraples to treat diseases and disorders associated with CDKs. It is, therefore, an
object of this invention to provide compounds useful in the treatment or prevention

or amel:oratlon of such diseases and disorders.

~15 Summary of the invention

[n its many embodiments, the present invention provides a novel class of
pyrézolo[1,5—a]pyridine compounds as inhibitors of cyclin dependent kinases,
methods of preparing such compounds, pharmaceutical compositions comprising
one or more such compounds, methods of preparing pharmaceutical formulations

20 comprising one or more such compounds, and methods of treatment, pfevehtion,
inhibition or amelioration of one or more diseases associated with the CDKSs using
such compounds or pharmaceutical compositions.

In one aspect, the present application discloses a compound, or
pharmaceutically acceptable salts or solvates of said compound, said compound

25 having the general structure shown in Formula 1li:



_- 5 het eroar yI al kyI het eir cwycl yl ,7 hét er ocycl yl al le', r.yI al kyl , cycl oal kyl,
-NR6R7, - C( OR7, -C(O , -C(O NR6R7 and -S(02) R‘wher ei n l@addnctof00%ai d
al kyl ,

){V het eroaryl’, heteroaryl al kyl, heterocyclyl het erOCéC| yl al kyl ,
cycl oal kyWAAHYAI8H2  kyl * can be unsubstituted or opti onBCE{PSReE&RSAent | y
substituted wth one or nore noieties which can be the sanme or different,
each noi ety being independently 10 sehected fromthe group consisting of
hal ogen, al kyI, CF3, CN, -OCF3, -OR6, -C(OR7, -NR6R7, -C(O) ORe,

-C(O NR6R7, -SR6, -S(02)R7, -S(02),NR6R¥, N(R5)S(2)R7, -N(R6)C(O R8 and
-N(R5) C(O) NR6R7 and NO2; R2 is sé&lecte¢d frs-omthe group consisting of

hydr ogen, R9, al kyl, alkenyl - al Ky kenyl al kyl , al kynyl al kyl, aryl,
aryl al kyl , heteroaryl , heteroaryl 2|k 151heter'ocycl yl, heterocyclylal kyl,
cycl oal kyl, cycloal kylal kyl, -CF3)¥ -CfO®| -NRR7, -C(O) OR6, -C(O) NRSRS,
al kyl substituted with 1-6 RO groupﬁr ch groups can be the same_or

di fferent vm'th each R9 being independently selected, HCH2)m N\ / -R8 /tCHZ)m.
Re | -aryl N-R8 ; aryl- NR8 Faaraila Hl/ wherein each of said aryl, '
het eroar¥ 20 aryl al kyl and heterocyclyl can be unsubstituted or

opt i ona¥ Ef/‘dei"l‘wdependently substituted with one or nore noieties which can be

the same or gii Eelenid fré&RaA h§chnsiet f B§P ﬁé{ell‘ agpected fromthe
group consi Stllnﬁ( of halrogenE!g‘?IB o lﬁgg “@ %%F R ‘% 3 - ORG,

- C( 5 RhetereRa yul@ﬁmsyclym@)enasmyla?/%myla}/@( a;a:):laalksd \R5Rs,

2004/ 03P P USSP IR REpridaS (RL i ?@555%%?ﬁ%‘%gaﬁ€ﬂ§3@£ns. Sting of

H, hal gggtaroariRhBrobiyialka) Hfé‘tbrocyt%ﬂm)@tbl@dycly@élk% )rtﬁé adnd arylaikyl
het er oaryl al kyl, heterocyclyl, het er ocy al kyI Gt al kenyl ,
@pﬁg e

_ ( CHR5) §anpg unsubstiyieshor apticaaly i \S(tb?meor MEIeD) R,
S(02) N NR8 5
() Bt UM e thO RS {@w fi moné@'i?élﬁb WRpcr Ry
selected from the group consisting of halogen, alkyl, CFs, CN, -OCF3, -ORS,
-C(O)R?, -NR°R", -C(0)OR®, -C(O)NR°R’, -SR?, -S(02)R’, -S(02)NRPR’,
-N(R®S(02)R7, -N(R®C(O)R® and -N(R*)C(O)NR°R” and NOa; -
R?is selected from the group consisting of hydrogen, R®, alkyl, alkenyl,

alkynyl, alkenylalkyl, alkynylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,

15  heterocyclyl, heteracyclylalkyl, cycloalkyl, cycloalkylalkyl, -CFs, —~C(O)R7, -NR°R’,
-C(O)OR®, -C(O)NR®RS, alkyl substituted with 1-6 R® groups which groups can be
the same or different with each R® being independently selected,

' Hs/(CHz_)m SN

N-R? | &

f—(CHi—N  N—R®
2/m ' ’ ,

g——aryl-——N O ON-RE WG NegE
~~ and , wherein each of said aryl, heteroaryl,

20 arylalkyl and heterocyclyl can be unsubstituted or optionally independenﬂy _
substituted with one or more moieties which can be the same or different, each
moiety being independently selected from the group consisting of halogen, alkyl,
cycloalkyl, CF3, CN, -OCFs, -OR®, -C(O)R’, -NR°R’, -G(O)OR®, -C(O)NRRE, -
-SRE, -S(02)R7, -S(0,)NR°R?, -N(R*)S(02)R’, -N(R®)C(O)R” and

25 -N(R®)C(OINR'RY; |



"and n -21" N 6)n wheggin each of said aryl, alkyl, arylalkyl,

cycl oaI kyl , het eroaryl, ‘eroaryl al kyl, heterocyci@@ and hdPefaeh2009] al kyl
for nﬂ, /&%gﬁrocycl yl noieties whose 10 structUres are shown

i mTEdI atel'y apbove R3 can be substituted or optional I ’P?Rﬂ'@ﬁ@ﬁﬁﬂntly
substituted with one or nore noieties which noieties can be the sane or
different, each noiety being indepengdently selected fromthe group
conS|st|ng of hal ogen, al kyl, aryl, cycloal kyl, CF3, CN, -QCF3, -
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CHR5 qu;g B 6- 506- 6R6, O) NR5RG,

-c§/cl oal Kyl &K g% @R @é@@ R %ﬁ@wmﬁﬁ% 20 an(czl:(,)Wnerel n each

of sai ,a(l%)m@ gLycloal kyl, heteroaryl, heteroarylalkyl, heterocyclyl
q‘:.h‘t;et rocycl Xyt can be substitut ed or optionally substitut ed with one
or re noieties V\/mch can be the sane or different, each noiety being

| ndependent |y ed fromt he group consi sting of hal ogen, alkyl, aryl,
cycl oal kyl , - OCF3, R6, C( 02) O NR5R6, -SR, 25
-S(02) R6, - S(102) NR5 - N( R5) S( 0 R7 N( R5 N(R5) C(O) NR5R6; 19

a | or aryl; Rs
he eroaryl

i he eF@bycIyIaIkyI
teroaryl, arylalkyl, cycloalkyl,
terocyclylalkyl can be unsubstituted
u?ﬁh one or nore noieties which can

March 2007 ‘ 3/ nRS'"Ts
I s sel ect et!lq conS| S aI kyI
atyl al kyl ,~ cycl oal kyl , heteroaryl al kyl, het erocycl yl

rein each of said al kyl, aryl,
het eroaryl al kyl, 5 heterocyclyl
or optionally independently sulstitut
be the sane or '

N
(R%)q
wherein each of said aryl, alkyl arylalkyl, cycloalkyl, heteroaryl, heteroarylaikyl
“heterocyclyl and heterocyciylalkyl for R® and the heterocyclyl moieties whose
10  structures are shown immediately above for R® can be substituted or optionally |
| independently substituted with one or more moietieé. tvvhich moieties can be the
' same or different, each moiety being ihdependently selected from the group
consisting of halogen, alkyl, aryl, cycloalkyl, CF3, CN, -OCF3, -OR?, -C(R*R®),0R®,
,_ -NR°R?, -C(R*R®),;NRR®, -C(0,)R5, -C(O)R®, -C(O)NR’R?, -SR?, -3(02)R?,
s -S(02)NR®R®, -N(R%)S(02)R’, -N(R%)C(0)R” and -N(R®)C(O)NR°R5;

R*is selected from the group consisting of H, halogen, CFs, alkyl,
cycloalkyl, aryt, heteroaryl, heteroarylé!kyl, heterocyclyl, heterocyclylalkyl, alkynyl,
alkenyl, -(CHR®)r-aryl, - (CHR®),-heteroaryl, -(CHR®),-OR5, -S(02)R5, -C(O)R,
-S(02)NR°R?, -C(0)OR®, -C(OINR®R®, cycloalkyl, -CH(aryl)s, ~(CH2)m-NRE,

WO -
20 and , wherein each of said aryl, alkyl, cycloalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl and heterocyclylalkyl can be substituted or optionally
substituted with one or more moieties which can be the same or different, each
moiety being independently selected from the group consisting of halogen, alkyl,
aryl, cycloalkyl, CFs, CN, -OCF3, -OR5, -NR°R®, -C(02)R®, -C(O)NR°R?, -SR?,
25 -S(02)R®, -S(ONRRS, -N(R%)S(O)R?, -N(R¥)C(O)R” and -N(RY)C(OINRR;



different, each noiety Reing independently sel ectedgfromthe group

consi sting of hal ogen,q@l kyl, aryl, cycloal kyl, h rocycl yiloadcgh 00TF3,

OCF3, CN, R1D -N(R5)Boc, -C(RAR5)OR5, - C(OR6
C(O)NRSRWBC‘J'QE%HQS SRL0 10 - S(02) R7, - S(CR) NR5R70, - N @ﬁ%@%@?m

~N(R5) C(O R7 and N(R5)C(O NR6RI D RlO is selected fromthe group consisting -

of H alkyl, aryl, arylalkyl, cycloglkyl; heterocyclyl, heterocyclylalkyl,

het eroaryl, and heteroarylalkyl, wherein each of said aIkyI, aryl,

aryl al kyl , gy a .erocyclyl, heterocyclylalkyl, 15 heteroaryl, and
heteroaryl a ;%Ht‘lﬂafr@{)%rg&s’ubst i tuted or optionally substituted with one or

mor e noi et i RS iwbkRittedfohetHewoaprnelstidyidf et etkyl, &8k hetarbeaty, bei ng
i ndependently selected fromthe group con [ stl n of haI ogen al kyl, aryl,

cycl oaflalkylherdealkyle hﬂeapﬁwalkxtdzetemy cyclKialyh, whegeis) Boc,

-(CR4 S(02) R7, 20
-S(R) sa:ﬁ%ﬂ%%&)ﬁér%kﬁ@a@g@dﬁ%kw %ra@%ﬁﬁﬁ’ or opt lonally .
(i)5 R5h@t@ﬁbd?ﬂ;ﬁ_,d andtheterouyelylalkyNBaRbe unsubstityte®or aptiom@lyi n the noi et y
-NR5R6, may be |oined to%et her to forma C§C| oal é{ga of heterocyclyl noiety,

Wi th elaéﬁp@md YosunRtitétediiith ane REMATEAYRILies Miliet GahBpige §RBELR% i t ut ed or

t I 25 R7
0TI AR i e e o
het er oealggen, alkyll ahﬂyd:ycimik}'ieheﬁemyy:l)ézhlkyll OiheOélm, Qabho . SR QL kyl,

o B AR io)BE gl I St SRS
moj et '-%O%Rthsg?@l\wwhal\f{ﬁﬁ%(%)ﬂ” tﬂmﬁm(@?ﬁ'aghd moi ety bei ng

I ndepen ed fromthe groldp consisting of hal ogen, alkyl, 30 ar
cycl oa-IN({]"ﬁ )C @ilt'lz CN, -OR5, -NRSRL0, - CH2ORS, -C(02)R5. - C(O) NR5RLO, B

N ﬁ%*‘%@@e%@%@&f@%ga%%?g‘&%aﬁéﬁ%&%ﬁéwa% 20841 7 R is
S?:( %)Ct?’ﬁtidém%) %rg?%ms?g?@%wggkgs h%r%%f}(e? from ?Jr?éy |a§§8mg¢§§§1 gt I ng of

" hal ogefachonf s3igsittad, arvl. gnoptsts cycloptiyhistameycikbeterepyyiialkyl sre,  s(02) Ry,
- S{92) Nﬁéfgzpryl, and he'feroarylalkyl can be unsubstituted or optionally substituted with
one of more moieties which can be the same or different, each moiéty being
independently selected from the group consisting of halogen, alky!, aryl,
cycloalkyl, heterocyclylalkyl, CF3, OCFs, CN, -OR?, -NR*RS, -N(R%)Boc,
~(CR'R®),0R?, -C(O2)R?, -C(O)NR'R?, -C(O)R5, -SOzH, -SR®, -S(0)R,
20 -S(O2)NR'R?, -N(R®)S(02)R’, -N(R®)C(O)R’ and N(R®C(ONR'RS;
or optionally (i) R® and R"? in the moiety -NR°R", or (i) R® and R®in
the moiety -NR*R®, may be joined together to form a cycloalky! or heterocyclyl

moiety, with each of said cyclbalkyl or he’terocyclyl moiety being unsubstituted or
_ optionally independently being substituted with ohe or more R® groups; |

25 . R7is selécted from the group consisting of alkyt, cycloalkyl, aryl, heteroaryl,
arylalkyl and heteroarylalkyl wherein each of said alkyl, cycloalkyl, heteroarylalkyl,
aryl, heteroaryl and arylalkyl can be unsubstituted or optionally independently
substituted with one or more moieties which can be the same or different, each
moiety being independently selected from the group consisting of halogen, alkyl,

30  amyl, cycloalkyl, CF3, OCF3, CN, -OR?, -NR°R%, -CH,OR?, -C(0,)R?, -C(O)NR®R™,
-C(O)R%, -SSR, -§(02)R™, -S(0)NRR™, -N(R%)S(0)R™, -N(R%)C(O)R" and
N(R®)C(O)NR°R™®;



"5 - N(R5) S(02) R7, - N(RS5) Wand - N(R5) C(O) NR5R10; Rl is H, alkyl or aryl;
mis O to 4, and nis 1- I n anot her aspect, the pr nt ade| ¢ 9R7

di scl-oses 2@8%%@(1 or 0 pharnaceutically acceptable salts or solvates of
.sai d conpdun At ¢ conpound having the general struct ufe/SRH PR For mul a
IV: RR R4 R3B NNRI1 NRFornmula IV wherein the noieties R2, R3, R4 and
R11 are as defined for Formula IV, agd Ris 15 C(R6R7)2, where R6 and R7
are as defined for Forrmula Ill. The conpounds of Fornmula IIl and Forrmula IV
can be -usef ws n wuseful in the

t r eat ment a#d ’@8@%‘?‘6’9“"@2@ ﬁPfCBBgltgm@wgl{?sg:@N or’ exanpl e, cancer,

i nfl annﬁ(@g)NRéR&o aC(OIRY,i- S(O]@B? amdy-S¢Os)R™pe useful in the treatnent of

-neurodegener tive diseases such Al zhej dj seas pdi ovascul ar

di seases, é$ Sl‘escé%igg”hﬂ@ QFQHBé’P”ﬁ‘ﬁgﬁﬁ@gEabg §|N i\%ﬁgcrl ption In one
enbodi dhe A0 Npeiat | 7 selg®s az Ppyri di ne
-corrpouﬁgt§ '?dhcgégqrﬂe%r esgﬁtﬁecﬁ@;}ﬂst?ﬁf ﬁ(gfgﬂé %Pé)wﬁs@or Formula 1V, or
a 25 phfd(RP&S&Dﬁ)REaJrN!(R AC(@)R"abtl e NRFIC(6) NR?R\}%te t hereof, wherein the

vari ous rml s}é a]‘iée as d scri bed above In an enbodi msnt of a compound of
For nul a III g V'e‘%rt%'a fromthe group consisting of aryl, heteroaryl,
al kyl, ar Iﬁ“gyd) to Aegghoaryl al kyl, -S(02)R7 and 19 March 2007 WO

2004/ 026872 PCTI USZOOS/ 029841 8 -C(O R7, wherein each of said al kyl, aryl
and het er oanyi$ 1edn be unsubstituted or optionally i ndependent ly subst i t ut ed
wi th one or,nore, noieti ne.or differ each noiety

being i ndepghﬂgﬂmef; aggpgtgiﬂé%pfq,sg%?{;lpl@w&&@nﬁhsc@ Qe @tCPHbD Uk har ogen, al kyl,
CR3g  Chiharfbdstticatir@iBcepta §41€9 GiBsavifles @1 88id @itfipound, said compound

having the general structure shown in Formula Iv:

Formula IV

wherein the moieties R, R, R* and R" are as defined for Formula IV, and R is
15 C(R°R"), where R® and R are as defined for Formula I, |
The Compounds of Formula [l and Formula 1V can be useful as protein
kinase inhibitors and can be useful in the treatment and prevention of proliferative

_ diseases, for example, cancer, inflammation and arthritis. They may also be useful

in the treatment of neurodegenerative diseases such Alzheimer's disease,

20 cardiovascular diseases, viral diseases and fungal diseases.

| Detailed Description

In one embodiment, the present invention discloses pyrazolo[1,5-a]pyridine
compounds which are represented by structural Formuda I or Formula IV, or a
25 pharmaceutically acceptable salt or solvate thereof, wherein the various moieties
are as described above. '
In an embodiment of a compound of Formula tl, R is selected from the

group'consisting of aryl, heteroaryl, alkyl, arylalkyl, heteroarylalkyi, -S(Oz)R7 and



5 R7 is al kyl, phenyl pyridyl, with each of sai | kyl, Pﬁp %Hf
pyridyl for R7 being ubstituted or optionally dependen y Su I tuted

‘W t h one vpp 20mfo8ss7801 €t i es whi ch can be the sanme or dif perRitbeo3RAEdL NOI €LY
bei ng i ndependently selected fromthe group consisting of halogen, CN, CF3, .
al kyl, -S(02)R7, $S(02)NR6R7, -N(R5)S(02)R7, and -N(R6) C(O R8. 10 In another
enbodi ment of a conpound of Formula Bll, R2 is selected from the group
consi sting of H, hal ogen, al kyl, al kynyl al kenyl, aryl, heteroaryl and

- C( O) RZC(GHRT, evhrereinodaabf Of%ﬂld aaty/lk,)dryl m‘:d@aiyelroaral mpe urwujolstlhlrhseﬁ bet er oar yl

or e nBPLoREY MpResiy SB-lRed ”de%e%ﬂﬁé“ e B YoM g
d t | | Kyl CF3
SN L féﬁ‘oei% "‘egi‘ﬁ et P M 11, o

i s sel eongidtifig OfﬂﬂﬁlDQ&&gﬁllb}(lp%ﬂ@f‘ht—O%SD-fNFﬂ-?R arNRCHRIRT and yDR®; &t@HRS) |

SRt 5 SR TS 1,

Nbelriglisubstituted ér 8ptiorialfy ihﬂé@ed‘@rﬁlﬁ) s%@@?tut%ﬂ%é)aﬁﬁ%?e B
PCT1US20031029841 9 wherein éach of said aryl, cycloal kyl and heteroaryl

and t hendieties whighloan ba thecsameor diffrant, iemehdneiety heinpdudependartlycan be

i ot B8ty EhomIh B8 tobaRERERr BrbbEp Y e ISP O9 e g ™
i ndepergiENRERE-BERES (OLYRA, Ghe -BRAEC (ORI sting of halogen, CF3,
10 . tn another embodiment of a compound of Formula 1il, R? is selected from

the group consisting of H, halogen, alkyl, alkynyl, alkenyl, aryl, heteroaryl and
—C(O)R7, wherein each of said alkyl, élkynyl, alkenyl, aryl and heteroaryi‘can be
unsubstituted or optionally independently substituted with one or more moieties:
which can be the same or different, each moiety being independently selected -
15  from the group consisting of halogen, alkyl, CF3, CN, -OCF3;, and -ORE.
| In another embodiment of a compound of Formuia I, R? is selected from
the group consisting of H, aryl, heteroaryl -(CHR®),- -aryl, -(CHR5)n-heteroaryl
%/(CHZ)m\

RB
~CHR®),-0R®, -C(O)R®, cycloalkyl, -NR°R?, -CH(aryl)z, ,

20




*5 OCF3, alkyl, CN, aryl, -C(OR5, -C(02)R5, -S(02)R6, -C(=NH)-NH2, .
-C(=CN)-NH2, hydroxyal k, al koxycar bonyl, -SR6, a 5, vmlf)ll}htr‘l‘\’ezomovi SO
that no carbon adjacent To a nitrogen atomon a het@rocyclyl ring carries a
.- OR5 noi ¥t0/2004/m26870t her enbodi nent of a conpound of Forpai/@sidos/p2de41 i s
selected from the group consisting of H, alkyl, aryl, heteroaryl, -(CHRS),;
aryl, - (CHRS)r x, / (CH2)mr--\ NR8, 10 heteroaryl -(CHRS5)"-OR6, -C(O ReG,
cycl oal kyl , -CH(aryI)2 and xx ~--/ vvh%rel n each of said aryl and heteroaryl
can be subst ituted or opt i onal I%msubst jtuted with ‘Q‘ne or re noieties

whi ch cuhetsin eaeh shpaidsrvlgrysiealkyt and heteroan] g thr NRIFTPRYEYsicHiey

I t 8
o 0%) randirE B Rose fer &) R 1Y/ e IR RRes of ?’QF%“E'JOW‘%EBH@% i a
|11, Resubstithtedmiih ae dnomere nadiélids whrchamn be theeghoedi curecmﬁern‘nt,aemﬂ'rrpound of

For mul a 111, R11 is H oy |ower | . I n_anot her epbod nt of conmpound
of For P PRNGHNAepedagtly Seloesed (ot H@Pp&%@mtmrm’ i50ge ound_of

F | 5 L

For ou1 200Ey, iRyl B ol, B(AIRTAICTONIS, 080, RIDTUFRINGS, LERINDE O |
pyr azi Mdromalkylaalkuwo,armny!m&R%wnd OB2naijth thepyraviad thalt mpl garbon

PLl 55) AIREe i RFaeB Al A & DlspBYayind regs )y ORS sy, "Y'
-CtO heter oawénotﬁér evmbbd@rﬁeraw L GRbSuRN QKFéir?ﬁulaVl’ﬂeRé rs‘s@l@@féooﬁox%a' d

phenyl. pyridyl, azi ny yridazinyl, pyrim aryl and
het er odhgldroup cbesns{vmgbﬁt BH‘NF @djylohetﬂﬁ@awha(@kmlshmbnd@h’d{))n-subst i tuted

M-t h ene or nore noieties which can be the sanme or dlf &?gnt ach noiety
hev ng |ndependently sel ect ed fromthe group consi st| 0 Sm gd ., | ower

al kyl , i@éro% c§bloal H)—C(-@l?/gbahd al koxy%.d./ OH, 19
March 2007 2004/ 26872 P USZ 03/ 029841 In an additional emnbodi ment

of a cowpeisiycaeh phesidiaayliand hedereary|gan bstsubstittedRERPtONaEs ubst i t ut ed
pyri dylg gifiéh WS BIhr‘?lBYé rr?tj”}é‘tlé?whlch can be the same or different, each

moaiety being mdependently selected from the group consisting of halogen, alkyl
aryl, CFa, CN, -C(02)R® and -S(O,)RE.

15 in another embodiment of a compound of Formula i1}, R® is H, aryl or lower
alkyl.
In another embodiment of a 6ompound of Formula lll, R"is H or lower
alkyl. - |
In a_nother_embbdiment of a compound of Formula I, mis 0 to 2.
(320 In another' embodiment of a compound of Formula lll, nis 110 3.

In an additional embodiment of a compound of Formula ill, R is selected
from the group consisting of phenyl, pyridyl, pyrazinyl, pyridazinyl, pyrimidinyi,
benzyl, pyridylmethyl, pyrazinylmethyl, pyridazinylmethyl, pyrimidinylmethyi,

- 8(0z)aryl, -S(Oz)heteroaryl, -S(Oy)alkyl, —-C(O)alkyl, -C(O)aryl, and

25 -C(O)heteroaryl, as well as applicable N-oxides, wherein each of said phenyl,
pyridyl, pyrazinyl, pyridazinyl, pyrimidinyl, alkyl, aryl and heteroaryl can be
unsubstituted or optionally indépendently substituted with one or more moieties
which can be the same or different, each moiety being independentiy selected
from the group consisting of Cl, Br, 1, lower alkyl, CF3, CN, -C(O)OR®, -OCF3,

30 -N(H)C(O)alkyl, alkoxy and -OH. |



unsubstituted or optio |y i ndependently substit W th %RI?VI o, e
noi eties selected fro he group consisting of F, , Br, CN ‘"’8]-“3? -and

- N( H) C({ Oeb3004/09682Y 1 1 dyl met hyl whose pyridyl can be uns%%q
optionally independently substituted with one or nore noie sfzgisﬁ)g% éct ed

fromthe group consisting of F, d, Br, CN, CF3, and -N(H) C(O CHS,
phenyl sul fonyl whose phenyl can be Mfhsubstituted or optionally substituted
with one or nore noieties selected fromthe group consisting of F, C, Br,
CN, - N( H) C( OnGiiBadditiofEembodimurit & lasedrfipoyhd whbsen@adiy Rdyl can be -

unsubsti t ut or tionally substitut Wt ne o re noieties sel ecf,ed
1 om cisUEOcE pReNY Prgusttiod ayridy. besky WhRscoer OIS AAMEE G5 1 n' an

addi ti i : 95,3]99!"99 . s H £ C . B, = *
hydr oxya bfﬁﬂﬁ%@?@@%ﬁ%ﬂﬂngr omer"géfid;ﬁ%?&%ﬁ%g{nr} déra%lgt??'lgzg:ﬁgggggi ment of a
 conpowdectbdFmmitha grdup caBistingbf Bl Ry Br, CNIE R ghd -NRIRE)THL, 2 ~ (R')

I or 1-z wherein said . alkyl and aryl .and the heterocyclyl | eti es shown

i Egedi%)fr @Wﬁ%ﬂﬁwﬂoﬁﬁﬁyﬂgyléﬁﬁ‘ %”Uﬁgﬁﬁgi’{]%?re@t@r”a }Sﬂmﬁﬁﬁdependent ly
subst i b WRtHOSSe BF (=327 TN) ' latd jch can be
t he saér%}\eHS gﬁ{tggwterent ,BF g’ac ng%gﬁrr%?%!ta%%tbég ﬁ%ﬁ?ﬁ' e%gﬁ%gﬁ?lé@ﬁggﬁg\t,\?& fromthe
gr oup BB sCFa gt —R(H)Q(O)BH;, miranylsuifom wildeg|phehydearxel kyl , al koxy,
-S(02) R, ,a CN. I n,.an additi.onal, epbodi ment of a compoun Formula 111,
ra 1 o dnsugRed pr ogigRa s 1 S ST Mare e bRE RO e bl it ed o
opt i ongbluy doMERMARETH, IV, Bﬁm,tmrg}cq@))@ﬂ;\am@Fg,rorr%rrﬁjyrmjlf@h' PRh®bé ch can be
the same or different, each 25 noiety being i ndependently selected fromthe

gr Sup Rty sen g wisubstiigted er opligEmlly subsditutad pih ong/ar By imgietiesl koxy,

-S(02) J: L4} i t f Formnul a 111
re i o satecBf it Bl SRS B EREERCTARRII R, 171 R s
H.  In an acdad haditibnandmbodieintef accamppmd of Bérrglart)) R%1d H, Foci,s 0. 19
March 2007 WO %0 4/ 0268?2 PCT/ USZO(?(S/ 029841 11 ‘

Br, hydroxyalkyl, alkoxyalkyl, or lower alkyl.

in an additional embodiment of a compound of Formula lli, R¥is H, alkyl,
N

5 aryl, -NR°RE,
. N
RO L (Ra)n/\e/ “\5 |
or ‘ 1-2 .

wherein said alkyl and aryl and the heterocyclyl moieties shown immediately above
for R? can be unsubstituted or optionally independently substituted with one or ~
more moieties (in addition to any R®) which can be the same or diffefent, each ' g:)
20 moiety being independently selected from the group consisting of F, Cl, Br, CF3,
lower alkyl, hydroxyalkyl, alkoxy, -S(O2)R®, and CN.
In an additional embodiment of a compound of Formula ili, R*is H, alky! or
aryl, wherein said alky! or aryl can be unsubstituted or optionally independehtly
substituted with one or more moieties which can be the same or different, each
25 moiety being independently selected from the group consisting of F, Cl, Br, CFs,
lower alkyl, hydroxyalkyl,.alkoxy, -$(02)R®, and CN.
In an additional embodimeént of a compound of Formula [ll, R% is H.
In an additional embodiment of a compound of Formula ill, R"" is H.

In an additional embodiment of a compound of Formula [f, m is 0.



an enmbodi ment -of a conp of Formula IV, Ris Clarf@?2. In 18ﬁ43é‘d’d30970nal
enbodi ment, . o C ound of Formula IV, Ris C(phenyl)2. Oher enbodinents
.of a corrp@@n%?og?ﬁgﬁrml a IV.include the enbodinents 5 aRel/HaHio¢ P84

enbodi nents noted above for the conpound of Fornul a III An inventive group
of corrpound5|s shown in Table 1. Taple | Br NN NN NNNHNHNNNH N.Zz

NHN\ G' I/ C | Br Br / Br / I NNNNN/ NNNN NHNHNHH OCNlQBr\

Vo ettt N o i iy Pilg 80,400 ' M I

p\ 1/ 19 I\/amhn@ﬁﬁodmﬂ%é/c@&ﬁmmmﬁwa%ﬂ(awlﬁ Br O O / er NN

/ NN/ . N-NNN NHNHNHNH OZS~ OzS OZS 023
In an"additional embodiment of a compound of Formula IV, R is C{phenyl),.

*In an additional enbodi r’rﬁ of a conpound of For mul a*ll, nis |l or 2. 1In
0

Other embodiments of a compound of Formula IV include the embodiments

5 and additional embodiments noted above for the compound of Formula 1.

~ An inventive group of compounds is shown in Table 1.
Table 1

10




[/ \~'" NHAc N I/ NHAc Br Br Br HOHBr \" \ -~ \ N\ ' CH ~N- N’
/'N-N/NHNHNHNHO—‘)ZSHNNJ NMCI/I/,m/OIjg]g?rW?HIBr
Br H - swdbdisdhddz NN-N OH N-N OH N, N NH NH NH NH D~N £Npijsad@sobsy Br H \
~\V Ng- NN/ NNSCHOH HNNHNH / NN 5\ NSOH Br H=N NN/ NH
CON / As used above, and throughout this disclosure, the follow ng terns,
unl ess otherw se indicated, shall bdZunder stood to have the foll ow ng

meani ngs: 10 "Patient” includes both human and animals. 19 March 2007 WO
2004/026%?2 PCTI U

As used above, and throughout this disclosure, the following terms, unless

otherwise indicated, shall be understood to have the following meanings:

10 "Patient” includes both human and animals.



"Manmal " nmeans humans and her mammal i an animals. " yl " nmeans aH
al i phatic hydrocarbon gro whi ch may be straight or r anchetf Magh 2007

conprisin o about 20 carbon atons in the chain. Preferred al kyl
groups coﬁ@%ﬁb@’&éﬁﬁ 1 to about 12 carbon atons in the cH&4THUSA0KoE!

preferred al kyl groups contain about 1 to about 6 carbon atons in the chain.
~Branched neans that one or nore |ower4gl kyl groups such as nethyl, ethyl or
propyl, are attached to a linear alkyl chain. "Lower alkyl" neans a group

havi ng abOUt'M%H’Lfﬂ?lah?égﬂSGhﬁﬁlé %ﬂg’t%ﬂ%‘i’l@"‘fﬁgﬁﬁ?ﬁg@%i ch may be straight

or branched. erm substrtute means he al kyl group may be

substituted bxlkeienéary ameliphstibbydiocarich giouphwiniel ney béstaight cor
different, each substituent being i ndeEendent |y selected fromthe group
consi st RaN@rEdRNBDCOmPRSING ahayt 1Tioahaid PRyaarbor aies imihe ehHdin. al koxy,

al kyl t hi ) - - Y. 2, oxy and
2o 0) o- Srelroa i qrbbe Kihiein albUEY ) GBS parliisie i e CRRRP Y

met hyl , Mdreyrefenrcal iRyl groups poofaih abodt 1 babylit 8 sarbdinkatoyds' intharchaan

al i phatic hydrocarbon group containing at |east one carbon-carbon triple

“bond an®"aR WW&?”E@%@'@P BRIOEP I BHeiRIRY graties &4 ﬁmﬂgﬂ%@&hprz to about

15 -car b%’i’o@l% dtféch@@.t&'éal;]r{bar'%ﬂ@l%héﬁﬁ"@é&é(mkglgr é?gl;&ﬂ) ﬁ%ﬂH 2 to
car e c y dbout t

about 1 bon atons int hai‘n; and nore prefera about . 4
car bon abont1itmabbet @ haibon Soans nelfiermbairswhicht mapdestraighicod aschad kyl 20

et hyl, et hyl, , ttached, t i | kyny!
dhat e ThedeER -Sshivied S s eastuRRY e Tk ofolid i o fuBeE Y Bre” Chai
whi-e MRy mdie stbkfiughts Whidi mag RbtheNaimeé brbiffeRéhtesaewkebstliestbdiag! e

aldo nyl groups include ethynyl, propynyl, 2-butynyl and 3-nethyl butynyl.
The t er indepgvsently selgctaddyag the gredpsonhisting Réhalok phot. ajybapcinalybe

substit e, QFy IT0r ti t i e or

differ e#&gg%?éhﬁé?}b%t”?‘{;{‘){eﬁl@#g?’nS‘Wﬁge‘zﬁ@g‘m %HE@?& Ie%?keygff'[r\lg%@??é gr oup
consi st icagbady arldyC(OXD-ulkyhrdosyiatiteg yampledrofisuitabRakdrgraupstidiede
nmonocyclic or nmulticycl 'iq ri ng) Eystem cirrpri sing about 6 to about 14 carbon
atoms, Py Y, By dserrokybard t8UBAr bon atons.  The aryl group can be

optygnal LY SuRRhiu bRt 4 RBRatl! hiBbEarbbhlod) htBitfgyiedtiongnt s* whi ch

may be the sane’o erent, are as _ her el n. n-- limting
exanpl esadforstarbabligplerhdndyand pdicmoiayde graight orlrtnehet taimgl contpriing/ar ch
2007 Wz)ab%g_ élltc? %gggtz 1 f ggllb%%zgt%%so%% élchain. Preferred alkynyl groups have
about 2 to about 12 carbon atoms in the chain; and more preferably about 2 to
about 4 carbon atoms in the chain. Branched means that one or more l_owér alkyl
20 groups such as meth)}l, ethyl or propyl, are attached to a linear alkynyl chain.
,,’) "Lower alkynyl” means about 2 to about 6 carbon atoms in the chain which may
be straight or branched. Non-limiting examples of suitable alkynyl groups include
ethynyl, propynyl, 2-butynyl and 3-methylbutynyl. The term “substituted alkynyl"
means that the alkynyl group may be substituted by one or more substituents
25  which may be the same or different, each substituent being independently
selected from the group consisting of alkyl, aryl and cycloalkyl. , |
"Ary[“ means an aromatic monocyclic or multicyclic ring system comprising
about 6 to about 1.4 carbon atoms, preferably about 6 1o about 10 carbon atoms.
The aryl group can be optionally substituted with one or more "ring system
30  substituents” which may be the same or different, and are as defined herein. Non-

limiting examples of suitable aryl groups include phenyl and naphthyl.



- the ar nt

14 "Heteroaryl" neans romatic rmnocycl Ic or nmulgacyclic 129'1{1% lz% L/em :
conprising about 5 to a t 14 ring atoms, preferab about out 10
ring. atows 20od0B72ch. one or nore of the ring atons is perekasstiesot her

t han carbon, for exanple nitrogen, oxygen or sulfur, alone or in

~conbi nation. Preferred heteroaryls-5 contain about 5 to about . 6 ring atons.
The "heteroaryl" can be optionally ddbstituted by one or nore "ring system
substituents" which may be the sane or different, and are as defined
herein. The "pf@éﬂomr;d’tmeamearoardnhﬁta: tehocgclicher mblitgeleaing sysietn nane nmeans

that at | t. | f t I t
a"ri ng caremind abera B ate B AT Hieke: BN EtParoel UE SRTALIG oxi ol zed-
ol e s RPRRRNUhI bothRe o MRnG Bldrha e ﬁﬁ%@héﬁtcﬁheﬁwﬁﬁgﬁﬁoh%roary' s

i ncl ude pyri pyrazi nyl uranyl? I eny pyrim di ny pyri done
(i ncl uchmagnmlesmtb@gem uw@gelpyor Isdlfulesajone eomaxmhlylhatlm&d?ﬂaarfm@tﬂ ylleteroalajbal yl,

th' ZO'%%R razu%% ggzﬁgay Bﬁr ¥'ﬁ§ﬁf 8¥8Ez$ﬂlfié? l‘?&l na thal azi nyl ,

OX' ”d0|s)db»stmﬂ@a@|§§r%é cﬁ"rﬁbfé/"‘rir@ %@m shibstifietagabRich iy BbagelsUe or

benzof urazanyl, rndolyl, azainddlyl, benzimdazolyl, benzothienyl,
qui nol idifjérent, rﬂrdhar@iqa definmbhewm i thye prefmaz@z@ka@ylthlathﬂf@neder m dyI

Y5, o dRtEetroo haRB Ao ey o KR Ao o SRR SRR Bl ar 1+t s

ref ers regpaaiveliglis presantiagletthg BRING! AaiitydgerPatin 65 a Sietdroasyl chbeexanpl e,
tet rahydr0| soqui nol yl, tetrahydroquinolyl 20 and the like. "Aralkyl" or

" an Q| alaafionaly awielize tarthe corespon md‘p&-quqfwh\l@hhmﬁ@ga&mm@ﬁa ohl kyl~ are as

(e
Nor<)
Frsnv{?hgy't)éégggﬁ% gi’&q’?lsgﬁéi %Hgﬁﬁyﬁ?y&%ﬁ@oup Ilﬁfe@é ens F’Nfz p%;(r)lgltohyl and
nilpEt quwmneqtdmwdlnghmmmm pyniclopas j ligoxaiobd, ysmtmamtw.t@kaztom al kyl . 25
y

or e oﬁé%owfﬁy?gvaﬂﬁ lssiant Byl Py e, ol o2, %ﬁ'&&&?nﬁwiwg?&ﬁpés
Non- réilﬂgD%ZﬁMIﬁylo unﬁo§§ﬁﬁﬁbﬂ)!@thﬁid%yﬁrdﬁ!in(ﬂ:ﬂﬁul?m%zéﬂ' 2’—'& g}pond to

I’OUQ t'he ar y cooal nmeans a 'omatic

m)r1_5- ml@dzgﬁthlaolylngeBMWam indohgk, agamgloaﬂzdmnzkn;dazabgut 1? ciark bf)n
Fi o, dBirETedy afR8thy iafoNt trhfonfiBhE iRyt EENRRY DI o "

Opt i onglyriolSpiatiy, imidkizoph FillyioRRGRINIIBYE behizOgzEiNesIgh,2 A-triazinyl,
benzothiazolyl and the like. The term “heteroaryl® also refers to partially saturated

“

heieroaryi moieties such as, for example, tetrahydroisoquinolyl, tefrahydroquinolyl
20 and the like.
"Aralkyl" or “arylalkyl” means an aryl-alkyl- group in which the aryl and alkyl e

o

are as previously described. Preferred aralkyls comprise a lower alkyl group. Non- O
limiting examples of suitable aralkyl groups include benzyl, 2-phenethyl and
naphthalenylmethyl. The bond to the parent moiety is through the alkyl.
25 "Alkylaryl" means an alkyl-aryl— group in which the alkyl and aryl are as
previously described. Preferréd alkylaryls comprise a lower alkyl group. Non-
limiting example of a suitable alkylaryl group is tolyl. The bond o the parent
| moiety is through the aryl.
"Cycloalkyl" means a non-aromatic mono- or multicyclic ring system
30 comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10
carbon atoms. Preferred cycloalkyl rings contain about 5 to about 7 ring atoms.

The cycloalkyl can be optionally substituted with one or more "ring system



+19 March 2007 WD 2004/0‘.E72 PCT/ US20031029841 15 bstituents" which may
be the sane or different Wand are as defined above. n- | i miPMagchead0dnpl es
of suita lic cycloal kyls include cycl opropyl, /cl.opent
“cycl ohexyi‘,ﬁigg@%@ptw and the like. Non-limting exanﬁ@ﬁ%?oeyﬂﬁggébl e

mul ticyclic cycloal kyls include 1-decalinyl, norbornyl, adamantyl and the
like, as 5 well as partially saturatd8 species such as, for exanple,

i ndanyl, tetrahydronaphthyl and the Iike. "Hal ogen" neans fluori ne,

chl or i nghshtuemitsravhieh hafb8e Baficts @fe@he arfd 8@ 4deefindd abbws oL br omi ne.
"Ring system substituent” nmeans a substituent attached to an aromatic or ' 0

non- ar dineiting examples et suitahie monocyelicesvaigliels ingude exclapropvhi | abl e hydr ogen

cach  BeEieg RO ERA Sy EE R AR E R G TR re B RS alg =
al kenylmumb*xmyéycloaawé indedect -@Ricklinylan@ibloyhyl, addbatybnd fties Bkeaaal kyl , |
het eroaryl al kenyl , heteroaryl al kynyl, al kyl heteroaryl, hydroxy,

hydPoxyeglkgs parialiy,spturated epeciesputhk esyior examplesindamby| | hal o, nitro,
cyano, Ayl , aryl oxycarbonyl, aral koxycarbonyl, '
al kyl s&%?%ﬁ@‘ﬁ%ngﬁbﬁgﬁ%%ﬁ%om%et eroaryl sul fonyl, alkylthio, arylthio,

het er oar yl t HiHaloga el gdnsflworires tebiarivea bkyrhink, or ioze. Rrefarred bed er ocycl yl

“O(=N-QN) - N, - O(=NH) - N2, - C(=NH) - NH(al kyl) - Y1Y2N-, Y1Y2N-al kyl -,
Y1Y2NcigprineygNoreand Mgy NY1Y2, wherein Y1 and Y2 can be 20 the sane

or di fferent--w ' Q%qﬁ%}ﬁn ' i sting of
hydr ogen, al kyl¥ Sﬁt;s;[ﬂ, cycll oa kw%ﬁﬁdgﬁﬁﬁéﬁt%%ﬁgg‘é%&h@%c:(%r]l tgent "
Oal smn-asanatic sSng gydemivbich, Wi extanpleuleplavesa svaiaplabydropen avai | abl e

A
- (O B)Ring MlidpRAdbhie s el R5mitRe Bromh ebheistRy ehamp ah@nge@ﬁggigs,:cl- /-0 /0

0Zl -11 01 and "Heterocycl YI " means & non-aromatic saturate ic or
mul ti cyaryh beteroaryl, aralkyl, alkylaryl, heferoaralkyl, heteroarylaikenyl,

heteroarylalkynyl, alkylheteroaryl, hydroxy, hydroxyalkyl, alkoxy, aryloxy, aralkoxy,
15 acyl, aroyl, halo, nitro, cyano, carboxy, alkoxycarbonyi, aryloxycarb(jnyl,
ara!koxycarbonyl,'alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, alkylthio, arylthio,
heteroaryithio, aralkylthio, heteroaralkylthio, cycloalkyl, heterocyciyl, -C(=N~CN)—
NHa, -C{(=NH)-NH,, -C(=NH)-NH(alkyl), Y4Y2zN-, _ '
Y1Y2N-alkyl-, Y1Y2NC(O)-, Y;Y2NSO,- and -SO:NY Y3, wherein Y+ and Y2 can be
20 thesameor differént and are independently selected from the group consisting of
P hydrogen, alkyl, aryl, cycloalkyl, and aralkyl. “Ring system substituent” may also
e mean a single moiety which simultaneously replaces two available hydrogens on
two adjacent carbon atoms (one H on each carbon) on a ring system. Examples of
such moiety are methylene dioxy, ethylenedioxy, -C(CHz)z- and the like which
25 form moieties such as, for example: |

Y o Jb ‘

"Heterocyclyl” means a non-aromatic saturated monocyclic or multicyclic
ring system'comprising about 3 to about 10 ring atoms, preferably about 5 to
about 10 ring atoms, in which one or more of the atoms in the ring system is an

30 element other than carbon, for example nitrogen, oxygen or sulfur, alone orin



ring systemconprising ut 3 to about 10 ring ato preferahly about 5 to
about 10 ring atonms, in Which one or nore of the atols in thel%%[%/fﬁhﬁ@ztemis
an 30 el emeotom@tohen72t han carbon, for exanpl e nitrogen, O¥ygark2063/@%4iur,
alone or in 19 March 2007 WD 2004/026872 PCT/ US2003/ 029841 16 conbi nati on.
There are no adjacent oxygen and/or sulfur atons present in the ring

system Preferred heterocyclyls cont at%h about 5 to about 6 ri ng atons. The
prefix . aza, oxa or thia before the heterocyclyl root nane neans that at

| east acaminbiradjen, There gennordpekhloxygesrand/epeulfunaibmnsi preperisethedinga ri ng
atom. Any.-NH_jn.a 5 heterocyeclyl ,rin Xl st ot ect ed ch as, for .
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can be optionally substituted by one or nore "ring system substituents"”

whi ch nayydsn ersuligmaionr regpeciveants, prapentaa dingdeibmémy Héildn @ The nitrogen
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pi perazinyl,  norp %Iﬁl‘I t hi onor phol | nyl , thiazolidinyl, 1,4-dioxanyl,

t et r anythidinyestign. The betaragyrdcandisheptinnally substituted by ehe orgnare fing i ke. 1t
shoul d t . J i - L Ny [<N his 15
nvent | SietelhEbsiRntyOwRFh gy B SRR el e KR ERRBA" S 2 o
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heteroatom Thus, for exanple, in the. ring:. 4 51N H there.is no -CH

at t Hehel? e asTaspong NS PKes & %ﬁddigx'dﬁeﬁqn—@n@ag@xans%e%@f noted t hat-

t aut omeg g 1@ iBhotyelic AterbQc KRG ifoludd BipdMRive iyeiiohlyP pib&adinhh, O e
morpholinyl, thiomorpholinyl, thiazolidinyl, 1,4-dioxanyl, tetrahydrofuranyl,

tetrahydrothiophenyl, lactam, lactone, and the like. _
It should be noted that in hetero-atom containing riﬁg systems of this
15  invention, there are no hydroxyl groups on carbon atoms adjacenttoa N, Qor S,
as we_ll as there are no N or S groups on carbon adjacent to another heteroatom.

Thus, for example, in the ring:

)
s\ 1/ ;
N
H
there is no -OH attached directly to carbons marked 2 and 5. ‘ M

20 It should also be noted that tautomeric forms such as, for example, the
moieties: '
R
| L A\
N0 |
H and N “oH

are considered equivalent in certain embodiments of this invention. _
“‘Alkynylalkyl” means an alkynyl-alkyl- group in which the alkyny! and alkyl
25 areas previousiy described. Preferred alkynylalkyls contain a lower alkynyl and a
lower alky! group. The bond to the parent moiety is through the alkyl. Non-limiting
examples of sUitable_aikynylaikyl groups include propargylmethyl.



“”are consi dered equi val entgan certa| n enbodi ments of | S i nvention.

"“Al kynyl al kyl " nmeans an ynyl -al kyl - group in whi cghe al kWFrClé\%inal kyI
25 are as evi ousl| y descri bed Preferred al kynyl al kyls contain a
al kynyl éq"’&?@? al kyl group. The bond to the parent KGT&tSy0 q3§’2?3mough
the al kyI Non-limting exanples of suitable al kynylal kyl groups include
pr opar gyl net hyI. 19 March 2007 WO 004/ 026872 PCT/ US2003/ 029841 17 -
"Het eroaral kyl " means a heteroaryl-al kyl - group in which the heteroaryl and
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o1 i Miirbogh eheobeaybPrefdrictbaeiatémsin gncﬁmlkﬂc NegelifBh@Kamples hoxy,
MN=pT OPOXY, | SOPropoxy and n- but oxy. The bond to the parent noiety is

t hr ough© ﬁéteéﬂ?\é‘ﬁylcﬁ(g?gﬁﬁ includs fsrit, aeehhangdPrapsnoyd  group in which the aryl

0 0% oAU Bt AECTOL B MR 0 GRS 58 bt
I s t hr odgbcrities. éweehsom:k’gtgm pérénbﬂnbydtpmhrmuginmaammoaykWoan@ngup in which

t he a[)?lQlE lQ I‘OL#p B%G@ﬁ%\éé?ﬂa%%e "215’6 Iﬁgq&l imting exanpl es of
suita
2-ngaght hal enWRbWWeaﬁQ%nb&ﬁﬂ GOgrolip iR WHREH trr@amwgﬂo%.paé akiprevielisiyhe et her

oxygen. _
described. Non-limiting examples of suitable alkoxy groups include methoxy,

ethoxy, n-propoxy, isopropoxy and n-butoxy. The bond to the parent moiety is
through the ether oxygen. | ' '

"Aryloxy" means an aryl-O- group in which the aryl group is as previously

20 described. Non-limiting examples of suitable aryloxy groups include phenoxy and
/) naphthoxy: The bond to the parent moiety is through the ether oxygen.

"Aralkyloxy" means an aralkyl-O- group in which the aralkyl group is as
previously described. Non-limiting eXamples of suitable aralkyloxy groups include |
benzyloxy and 1- or 2-naphthalenemethoxy. The bond to the parent moiety is

25 through the ether oxygen.

"Alkylthio"™ means an alkyl-S- group in which the alky! group is as previously
described. Non-limiting examples of suitable alkylthio groups include methyithio
and ethylthio. The bond to the parent moiety is through the sulfur.
| "Arylthio™ means an aryl-S- group in which the aryl group is as previously

30 described. Non-limiting examples of suitable arylthio groups include phenylthio
and naphthylthio. The bond to the parent maiety is through the sulfur,



"Al kyl t hi 0" neans an al -S- group in which the al group EI)M]&IZIZ
previously described. n-limting exanples of suitable alky 8roups

i ncl ude nmavaybashiizes7zand et hylthio. The bond to the parentpomarebysd2esahr ough
the sulfur. "Arylthio" means an aryl-S- group in which the aryl group is as
previously 30 described. Non-limti nT%TexarrpI es of suitable arylthio groups
I ncl ude phenylthio and naphthylthio he bond to the parent noiety is
through the sulfur. 19 March 2007 WO 2004/026872 PCT/ US2003/ 029841. 18
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survive isolation to a useful degree of purity
16 sulfonyl.

"Arylsulfonyl” means an aryl-S(Oz)- group. The bond to the parent moiety is ‘
through the sulfonyl. | '
The term “substituted” means that one or more hydrogens on the
designated atom is replaced with a selection from the indicated group, provided
20 that the designated atom’s normal valency under the existing circumstances is not

exceeded, and that the substitution results in a stable compound. Combinations of

substituents and/or variables are permissible only if such combinations result in
stable compounds. By “stable compound’ or “stable structure” is meant a
compound that is sufficiently robust to survive isolation to a useful degree of purity
25  from a reaction mixture, and formulation into an efficacious therapeutic egent.
The term “optionally substituted” means optional substitution with the.
specified groups, radicals or moieties.
The term "isolated” or "in isolated form" for a compound refers to the
physical state of said compound after being isolated from a synthetic process or
30  natural source or combination thereof. The term "purified” or "in purified form" for
a compound refers to the physical state of said compound after being obtained

from a purification process or processes described herein or well known to the



25 froma reaction m xtur and formul ation into an I caci ous therapeutic
agent. The term "optional substituted" neans opti ow subst ItMREREOW t h

t he speci&égﬂ&&a&ggs, radicals or noieties. The term"isaolated" or "in
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after being isolated froma synthetic process or 30 natural source or
~conbination thereof. The term"purifi@d" or "in purified fornt" for a _
conmpound refers to the physical state of said conpound after being obtained
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As.Aised herein, the term "conposition" is intended to enconpass a product

conpri ngtge@iﬁ@ _@Cﬁé@lsfiﬂ@tﬂgﬁ'migr aditeesis (199 hWileyediew ¥arkanount s, as wel I.]c ash
t , : ) - t
apci T od 1 Wiy EHAAIE (. 8 55 hé1ehoud Kot Yogth STLERTBRAE o' of

t he conmiaendsingfcohbituenvenini Rormadle Iiklos FondQliacih itergufmitRoh dveeatm. The term

"prodrug"4, as enployed herein, dengtes, a con‘gound that is a drug precursor
whi ch, SffaHrews ipindepepdsht elotsdelinlier at evepyRihghReCWRIIR®al conversi on by

| metgpol i ¢ or pghemy %t‘eiﬂff%et%ﬁ‘ﬁs‘cﬁﬁmﬂsﬁio‘i‘l”?s intended to encompass a product
cémprising the specified ingredients in the specified amounts, as well as any
product which results, directly or indirectly, from combination of the specified
ingredients in the specified amounts. | |
Prodfugs and solvates of the compounds of the invention are also
20 contemplated herein. The term "prodrug”, as employed herein, denotes a

compound that is a drug precursor which, upon administration t_o a subject,

undergoes chemical conversion by metabolic or chemical processes to yield a
compound of Formula Hl or Formula IV or a salt and/or solvate thereof. A
discussion of prodrugs is provided in T. Higuchi and V. Stella, Pro-drugs as Novel
25 Delivery Systems (1987) 14 of the A.C.S. Symposium Series, and in Bioreversible
Carriers in Drug Design, (1987) Edward B. Roche, ed., American Pharmaceutical
Association and Pergamon Press, both of which are incorporated herein by
- reference thereto.
' "Solvate" means a physical association of a compound of this invention
30  with one or more solvent molecules. This physical association involves varying
degrees of ionic and covalent bonding, including hydrogen bonding. In certain

instances the solvate will be capable of isolation, for example when one or more -



conmpound of Formula |11 Formula IV or a salt andg@@r sol Valfﬁ\/l%r%%(ﬁ)gf' A
di scussi on of prodrugs iS5 provided in T. H guchi and V. Stell™a, Pro-drugs as
Novel 25 B 2ooen3ss®ystens (1987) 14 of the A C S. SynposeamuSesosesessand in
Bi oreversible Carriers in Drug Design, (1987) Edward B. Roche, ed.,

Anmeri can Pharmaceutical Association d Perganmon Press, both of which are
I ncorporated herein by reference theteto. "Solvate" neans -a physi cal
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t her apeghidhioratR@e il by @ préVEHIRINOENe@! Preventative effect. The conpounds
of Fornula I'l1.and Formula |V can formsalts which are 10 also within the

scope of thi $hempsnpowitls eidfanuna 81 aod & asawis M danforrosalts whidhiarer For nul a
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sal ts f ppradiatv helehplsaailcsiand/telinglide neferatdets, saits thetdofamleesi ¢ salts )

formed wth _inorganic _and/or “orﬂanj’c bases. In addition, when a conpound of
For mul aotherwise indicated. shieaterm "saittsdl. s appleyadhesein, deneley acidiesalis, but not
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zwitterions ("inner salts") may be forméd and are included within the term "sali(s)"
as used herein. Pharmaceutically acceptable (i.e., non-toxic, physiologically
acceptable) salts are preferred, although other salts are also useful. Salis of the
20 compounds of the Formula Ill or Formula IV may be formed, for example, by
reacting a compound of Formula Hi or Formula IV respectively with an amount of .
acid or base, such as an equivalent amount, in a medium such as one in which ' 3
the salt precipitafes or in an aqueous medium followed by lyophilization.
Exemplary acid addition salts include acetates, ascorbates, benzoates,
25 bénzénesulfonates, bisulfates, borates, butyrates, citrates, camphorates,
camphorsulfonates, fumarates, hydrochlorides, hydrobromides, hydroiodide_s,
lactates, maleates, methanesulfonates, naphthalenesulfonates, nitrates, oxalates,
phosphates, propionates, salicylates, succinates, sulfates, tartarates,
thiocyanatés, toluenesulfonates (also known as tosylates,) and the like.
30  Additionally, acids which are generally considered suitable for the formation of
pharmaceuﬁcally useful salts from basic pharmaceutical compounds are

discussed, for example, by S Berge ef al, Journal of Pharmaceutical Sciences
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All such acid salts and base salts are intended to be pharmaceutically
acceptable salts within the scope of the invention and all acid and base salts are
considered equivalent to the free forms of the corresponding compounds for
purposes of the invention. | ‘

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

All sterecisomers (for example, geometric isomers, optical isomers and the

25 like) of the present compounds (including those of the salts, solvates and
prodrugs of the compounds as welf as the salts and solvates of the prodrugs),
such as those which may exist due to asymmetric carbons on various- |
substituents, inciuding enantiomeric forms (which may exist even in the absence
of asymmetric carbons), rotameric forms, atropisomers, and diastereomeric forms,

30 are con{emplated within the scope of this invention, as are positionél isomers
(such as, for'example,‘ 4-pyridyl and 3-pyridyl). Individual stereocisomers of the

compounds of the invention may, for example, be substantially free of other
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those whisomensayprexdays be dukniked Aoy eramnple; asanbemstemovwith allothebs ptherent s,

i ncl udi t f i ch t the ab
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p03|t|onal | sonmers such as, fof exanple, 4-pyridyl and p
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S B e RaBoa B blodr§ ot Bhafld) R SdfBRBATHHS, iR oGRS o vt o
or w th sdditicHdlomers, PidEehates r pedditigs SF e RivERATRE sompdengsi ral centers of
t he present invention can have the S or R configuration as defi ned by the

| UPAC 1974 Reﬂmm@m@undﬁgccmww@ethedmvam@rt kavasphamnacologisall vat e

"prodru h I sol vate
and pr Og;?rag@ﬂ@tseﬁ'naﬂ)%#ﬁg% ther}% Wgé%?%ﬂ%lﬁ gﬁg@élﬁetlgﬁlﬁ ggr)rlje%r fﬁﬁb{e'g tional
| somer s, kinasss@idgtsag)foperainpls tied 1rmln;etolrweme yelinodepanudt k’ﬁh3e§orrpounds
according.to the _invention Pave phar nacol ogi cal properti es I n particular,

the npdiipgrn-grtivaechpratein kinggn (MARKIRRE): glysogen syaingss Maseases such as, )
for exa
m togen%%%t%bg %ﬁ%@e‘% ﬁﬂ& i nasw%%gwﬂﬁ?%g%tgkggﬁ@asé (l)<| nase
3( GSKf,beemn[aad(ég%ﬂ ((E[DK'I)TG&@K&ZGDM géﬁé@dgﬁt(gla%[ﬂé'éandm& Tmel ude, I for
exanpl e, nove
conpbundiOGH SRPRUMS oF FoRnuaHan BOTRMIETL e gepele i BUsll i ten ¢ he
t her apy @lteremyqbﬂﬁr@r@ram @'i‘sé@@é@&i&ﬂ@é‘cé&%éiﬁaﬁﬁfmnﬂlﬁé)drm% dirapases, viral
15 di seases, fungal diseases, neurol /gl cal / neurodegenerat I ve di sorders,

(3

art hi3 t | diseasast fupgrldispasesnteuisiagicaleesradeganerative disarders rasthritispat hy) |
neur onal mﬂglln?rpaet%'n?aﬁﬁ%rollferatlve (e.g., ocular retinopathy), neuronal, alopecia and

cardiovascular disease. Many of these diseases and disorders are listed in U.S.
6,413,974 cited earlier, the disclosure of which is incorporated herein. |
More specifically, fhe compounds of Formula ill and Formula IV can be
20  useful in the treatment of a variety of cancers, including (but not limited to) the
following: ' |
carcinoma, including that of the bladder, breast, colon, kidney, liver, lung, _ )
inciuding small cell lung cancer, esophagus, gall bladder, ovary, pancreas,
stomach, cervix, thyroid, prostate, and skin, including squamous cell carcinoma;
25 hematopoietic tumors of lymphoid lineage, including leukemia, acute
lymphocytic leukemia, acute Iymphoblasﬁc leukemia, B-cell iymphoma, T- cell
lymphoma, Hodgkins lymphoma, non-Hodgkins lymphoma, hairy cell lymphoma
and Burkett's lymphoma;
hematopoietic tumors of myeloid lineage, including acute and chronic
30 myelogenous leukemias, myelodysplastic syndrome and prorriyelocytic leukemia;
tumors of mesenchymal origin, including fibrosarcoma and

rhabdomyosarcoma;



tardi ovascul ar di sease. V\’/ of these di seases and di,rders ]gdr I}ég@gd i n
U.S. 6,413,974 cited earlier, the disclosure of whiclmis inc rj\g%l9

herein. Mwe epank§hcal |y, the conpounds of Forrmula |11 %Cf(lfsgﬁ 4V can
be 20 useful in the treatnent of a variety of cancers, inc I ng ?Sout not
-limted to) the follow ng: carcinoma, including that of the bl adder,
breast, colon, kidney, liver, lung, 2#cluding small cell |ung cancer,
esophagus, gall bl adder, ovary, pancreas, stomach, cervix, thyroid,
prostate, a”%rﬁ!Sl*srbf th@f‘cleﬂ%ngn(%%ﬁaﬁél%a aeNouRGIAMRCIZndie Mt opoi et i ¢
tunmors of |ynpho | i neage, including | eukem a,” acute |ynmphocytic |euken a,
acute | )asb‘hojdbm heut@!ﬂ&ém ghomel and Wma& @@l | | ynphonm, Hodgki ns
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sem NoMgenkRfl AhRIBAGET EEUIA act 85 rEAN8Ibie fRtosttitalpnsTWhidtoNRIyesugaful in

ker at oct ant horra thyroid follicular 5 cancer and Kaposi's sarcoma. Due to

the key thelreasnentikany disanse Rigeras Wmﬁea&pﬁ@b&w@%pw@%t.on in
I I h b
gener ol proBEibhoss, sRMich BRica BEASLE BaftbPaishdaRRba LD Y be

h1 01 ameups-fbicheatesispatheeogrlerdses)ipghmpmary tibiresibyatnitisa psariadia | i al

atlehomat SIS ol ypo. neuy o-f i br omat osi at her scler03|s pul nonary
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angi opl a8h¥rtRIphIESrf @mﬁ»ﬁﬁrﬂeﬁwamﬁm?rsdm@u@a%@airaﬁggmam 'nf'ammtory
bowel di §€ase, transplantation rejectfion, -endotoxic shock, and fungal

i nfecti @ajsctmumldutﬂmc siodko anal fangal mmoni&r mula IV may al so be useful in

t he

Compounds of Formula !l and Formula IV may also be useful in the

15 treatment of Alzheimer's diéease, as suggested by the recent finding that CDK5 is

involved in the phosphorylation of tau protein (J. Biochem, (1995) 117, 741-749).
Compounds of Formula lIl and Formula IV may induce or inhibit apoptosis. -

The apoptotic response is aberrant in a variety of human diseases. Compounds of

Formula Ill, as modulators of apoptosis, will be useful in the treatment of cancer

20  (including but not limited to those types mentioned hereinabove), viral infections

,) (including but not limited to herpevirus, poxvirus, Epstein- Barr virus, Sindbis virus
and adenovirus), prevention of AIDS development in HIV-infected individuals,
autoimmune diseases (including but not limited to systemic lupus, erythematosus,
autoimmune mediated glomerulonephritis, rheumatoid arthritis, psoriasis,

25 inflammatory bowel disease, and autoimmune diabetes mellitus},
neurodegenerative disorders (including but not limited to Alzheimer's disease,
AlDS-related dementia, Parkinson's disease, amyotrophic lateral sclerosis,

- retinitis pigmentosa, spinal muscular atrophy and cerebellar degeneration),
.myelo'dySpIastic _synd romes, aplastic anemia, ischemic injury associated with

30  myocardial infarctions, stroke and reperfusion injury, arrhythmia, atherosclerosis,

toxin-induced or alcohol related liver diseases, hematological diseases (including

but not limited to chronic anemia and aplastic anemia), degenerative diseases of



15 treatment of Al zhei rre’s di sease, as suggested b).he recent f| nd0| ng that

CDK5 is involved inth hosphoryl ation of tau protein (J.- 0 1995)
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i nhibit apoptosis. The apoptotic response is aberrant in a variety of human
di seases. Conmpounds of Fornula I, nodul ators of apoptosis, will be
useful in the treatnent of cancer 2 I ncl udi ng but not limted to those
types nentioned herei nabove) ~viral infectiaons i ncluding but_not limnted
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limted to chronic anem a and aBSastic anem a), degenerative di seases of 19
March 2007 Roraeamdsad gl BOGN@@%Mma&@Is@@emﬂuﬂm%&l etal system

(i ncl udi but no ted t steo oro hriti.s). spirin-sensitive
r hi n¢35| ﬁﬁngP ev SPP?CF‘PB? 3:1 eTVPB %n @c(?]%m?&t%‘c’ '% %h%@/wseases and .
cancer aavao GRIROENISSIVE dam:ewbe dither BRdkingrthbligitibkihg asutbhgbhieidvens of the
CDKs, can rmdul ate the |l evel of cellular RNA and synt hesi s. These

agent s %bv@loqw Beqregmssipieelipre-matigaant calls teat haye elireeﬂiy suiferediashs
(i ncl ud tNg, %Fmﬁ‘igﬁlgg tﬂHo??]eIraBs H V, human papilloma virus, herpesvirus,

poXVi r us, ste re Virus, ndb| s virus and adenovi rus) Oorrpounds of

Formula 111 ﬁmin;b?:mnmslcﬁ Hd:’mmelllalaad FoemuteAUmayralsb be Wsedillenmiphibitiegt i on of
cancer.  Chenopreventi,on i.s defi@ ned as inhibiting the devel opnent of .

i nviai vBimpahe gioggnesis ARA MEESkas® the initiating nutagenic event or by
glr,OCkl Ng t he GYRSEERE FFSnu fit %H'F%?ﬁtﬂﬂa Rehlay d18§acha¥ SiabitGaMF Suf fered

other protein kinases, e.g., protein kinase C, her2, raf 1, MEK1, MAP kinase, EGF

receptor, PDGF receptor, IGF receptor, PI3 kinase, wee1 kinase, Src, Abl and thus
be effective in the treatment of diseases associated with other protein kinases.
20 Another aspect of this invention is a method of treating a mammal (e.g.,

human) having a disease or condition associated with the CDKs by administering

a therapeutically effective amount of at least one compound of Formula il or
Formula IV, or a pharmaceutically aceeptable salt or solvate of said compound to
the mammal. '

25 A preferred dosage is about 0.001 to 500 mg/kg of body weight/day of the
compound of Formula lil or Formula IV. An especially preferred dosage is about
0.01 to 25 mg/kg of body weight/day of a compound of Formula il or Formula 1V,
ora p_harmaceutit:ally acceptable salt or solvate of said compound.

The compounds of this invention may also be useful in combination

30  (administered together or sequehtially) with one or more of anti-cancer treatments

such as radiation therapy, and/or one or more anti-cancer agents selected from

the group consisting of cytostatic agents, cytotoxic agents (such as for example,
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thus be effective in the treatnent ofhdi seases associated wi th other
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(such as net rexat e agents (such as tenpzol om de ( TEMODARTM
f r om Sciharnpdeutiogls) (I‘ﬂr?ﬁoi‘zﬁ Qa)ﬁarneésé protedr trinsfbgelahibép) from Merck &

T Sl 40 HaBro B R o b e =
dl hyér 01%'9@\@%@héhlﬁit@mrﬁfm@t@myaréokambbcblﬁlarilﬁladéhukalé PliRE&toAI Rel - 2- oxoeh
- Jersey); sugnal transduction inhibitors (such as, Iressa (from Astra Zeneca
Pharmaceuticals, England), Tarceva (EGFR kinase inhibitors), antibodies to
EGFR (e.g., C225), GLEEVEC™ (C-abl kinase inhibitor from Novartis -
Pharmaceuticals, ‘East Hanover, New Jersey); interferons such as, for example,
20 intron (from Schering-Plough Corporation), Peg-Intron (from Schering-Plough

Corporation), hormonal therapy combinations; aromatase combinations; ara-C,

adriamycin, cytoxan, and gemcitabine.
Other anti-cancer (also known as anti-neoplastic) agents include but are
~ not limited to Uracil mustard, Chlormethine, Ifosfamide, Melphalan, Chlorambucil,
25 Pipobroman, Triethylenemelamine, Triethylenethiophosphoramine, Busulfén,
Carmustine, Lomust_ine, Streptozbcin, Dacarbazine, Floxuridine, Cytarabine,
6-Mercaptopurine, 6-Thioguanine, Fludarabine phosphate, oxaliplatin, leucovirin,
oxaliplatin (ELOXATIN™ from Sanofi-Synthelabo Pharmaeuticals, France),
Pentostatine, Vinblastine, Vincristine, Vindesine, Bleomycin, Dactinomycin,
30 Daunorubicin, Doxorubicin, Epirubicin, Idarubicin, Mithramycin, Deo.xyCOfOmeCil‘l,
Mitomycin-C, L-Asparaginase, Teniposide 17a-Ethinylestradiol, Diethylstilbestral,

Testosterone, Prednisone, Fluoxymesterone, Dromostanoclone propionate,
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dose, such co |on Prﬂd
compounds ormu al

ormui?l\?%ay%e administered either prior to or
after administration of the known anticancer or cytotoxic agent. For example, the
cylotoxic activity of the cyclin-dependent kinase inhibitor flavopiridol is affected by
the sequence of administration with anticancer agents. Cancer Research, (1997)

20 57, 3375. Such techniques are within the skills of persons skilled in the art as well

as attending physn:,Ians

Accordingly, in an aspect, this invention includes combinations comprising
an amount of at least one compound of Formula 1 or Formula [V, or a
pharmaceutically acceptable salt or solvate thereof, and an amount of one ér
25 more anti-cancer treatments and anti-cancer agents listed above wherein the
amounts of the compounds/ treatments resuit in desired therapeutic effect.
_ The pharmacological propetrties of the compounds of this invention may be
confirmed by a number of pharmacological assays. The exemplified -
pharmacologlcal assays which are described later have been carried out with the
30 compounds according to the invention and their salts.
This invention is also directed to pharmaceutical compositions which

- comprise at least one compound of Formula {i or Formula IV, or a



tonmpounds of this inventi wi thin the dosage range cribedhgral foand the
0 ot her pharmaceutically tive agent or treatnent within its dosage range.
For exanpl %3192 i nhi bitor ol onuci ne has been found -

syner gi st i‘ggﬁbgﬁ%' A known cytotoxic agents in inducing Pt&%é‘g%"s%??‘i Cel |
Sci., (1995) 108, 2897. Conpounds of Forrmula Il or Formula IV may al so be
admi ni stered sequentially wth known2&nticancer or cytotoxic agents when a
conbination forrmulation is 15 inappropriate. The invention is not limted in
t he sequshmemactutickiynacdaptablosalt araopatedEsaitl deonpadrad hihd ableaBbonal a |V may
be adm nistered either prior, to or after adm nistration of the known
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phar mac eBeharol (gddds Reptinblon’s BhtrmacadicehSeicntesal 8" Editiooy (thod)dMatk| east
one phar ma,c%uti al Ir%] accept abl «f carrier. For preparing pharnaceuti cal
conposi t TeRisMNGEPHLFEIOROEMEY\FEY i bed Dby this invention, inert,

phar maceut | clihiigi6RARIBBLAIEAS ihdlide SARNHBRs Sushehskls!shPbmufidrsd gl Sol Td
form preparations inclu powders, tablets, dispersible granules, capsules;
cachét s amexampleomiaydrd eentithed paleicorswated-propylens giwop! belubompfdrsed
parenteral injection or addition of sweeteners and opacifiers for oral solutions,
suspensions and emulsions. Liquid form preparations may also include solutions
for intranasal administration. ' '
_ Aerosol preparations suitable for inhalation may include solutions and
20  solids in powder form, which may be in combination with a pharmaceutically

acceptable carrier, such as an inert compressed gas, e.g. nitrogen.

Also included are solid form preparations that are intended to be converted,
shortly before use, to liquid form preparations for either oral or parenteral
administration. Such liquid forms include solutions, suspensions and emulsions.
25 The compounds of the invention may also be deliverable transdermally.

The transdermal compositions can take the form of creams, lotions, aerosols
and/or emulsions and can be included in a transdermal patch of the matrix or
| reservoir type as are conventional in the art for this purpose.
The compounds of this invention may also be delivered subcutaneously.
30 Preferéb!y the compound is administered orally.
Preferably, the pharmaceutical preparation is in a unit dosage form. In

such form, the preparation is subdivide_d into suitably sized unit doses containing



carriers are known in the art, e.g., nagnesium carbonhate, na &

stearate, VHP2C0482UGAT or |actose. Tablets, powders, cachetsnapshzpamiil! es
can be used as solid dosage 10 forns suitable for oral adm nistration.

Exanpl es of pharmaceutically acceptable carriers and nethods of manufacture
for various conpositions may be found2Bn A. Gennaro (ed.), Remngton's

Phar maceuti cal Sciences, 18th Edition, (1990), Mack Publishing Co., Easton,
Pennsy| apprepridie quadtifes of {heepsivatdoongoniant, eide asodfiedtvessmseusidensi ons and -
emul sions,.As , 15 an §5a | e may be nmentioned water or water-propyl ene

gl ycol &GhirvedhE desire yﬁ’ér'ﬂﬁ’ﬁeeral i njection or addition of sweeteners and
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preparations may al so i nclude solutions for intranasal adm nistration.:
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solids in _po for whi ¢ch be i,n nbination with a phar.maceutically
accegt abs? é‘%@\é\fjgé &9 rgﬁraprgiergﬁﬁ%l fﬁ%‘?’tati%mr"agé%é aﬁg% @%.G%P{?'Bgi‘ﬁﬂ?% S0

i ncl udeqbaaﬁ@@,oéﬁﬂicgmﬁﬁtl préparations that are intended to be converted,

shortly before use, to liquid form.preparations for_either oral or
parenteral ade acteeldasage ergpleyedirpay ge varigg depending wepnutheons, suspensi ons

and ermul_sj o t ] . el iverabl e
o Snedor faremeAt 1o BATRRKAN ufl coviie) BYRR CidB bePRGrafell ' of oo,
| ot i ons Determpatisn odtid propemdosihge segintendfan aairtindhugiahtion is Withmawer nal

patch of the matrix or reservoir type as are conventional in the art for

t hi sOpuspsd therel. dRfFARYesiesce; hestotalslaity deragaynay 88 dhddedender ed
subcut a% r ks adm nistered orally.

Pref erably, ﬁ{dh%regﬁrgpﬁgtger%t@%ﬁb tﬁéﬁ%@f@%’l olﬂieg' in a unit dosage form ‘In
such form t hheprrepanbandfrenuescypdf sdmédsiration afithe mompaindsdofihét doses
cont ai ni,n P 19 reh 2007  WD,.2004/ 026872 PCT1 JS2003/ 029841 8 ..

appr opr iBYRItaRANd ! B8 FiEraesfliss bertsRiiRAEIS Dsjo0r il 2 A8 amount to

achi eve ddperdifg té 8¢ jDHHRRSE of ireeamh@g Ehnienasonske iR Bctdils asuni t  dose
of preparation may be ‘varied or_ adjusted fromabout |I' ng to about 100 ny,
pr efl8r alsige, Cebditiah et sizexgf the patient as well as severity of the sympioms being

treated. A typical recommended daily dosage regimen for oral administration can _

of from about 5 to about @ percent active ingredie Sui t abl e so{hi%qd07

range from about 1 mg/day to about 500 mg/day, preferably 1 mg/day to 200
mg/day, in two to four divided doses.
Another aspect of this invention is a kit comprising a therapeutically
20  effective amount of at least one compound of Formula il or Formula IV, ora

pharmaceutically acceptable salt or solvate of said compound and a

pharmaceutically acceptable carrier, vehicle or diluent.
Yet another aspect of this invention is a kit comprising an amount of at
least one compound of Formula 1il or Formula 1V, or a pharmaceutically
25 acceptable salt or solvate of said compound and an émount of at least one
anticancer therapy and/or anti—bancer agent listed above, wherein the arhounts of
the two or more ingredients result in desired therapeutic effect.
The invention disclosed herein is exemplified by the following preparations
and examples which should not be construed to limit the scope of the disclosure.
30  Alternative mechanistic pathways and analogous structures will be apparent to
those skilled in the art. .



5 to about 50 ng, nore pr,er ably from about | out 25 ccor d| ng
ti

to.the particular application. The actual dosage e yed ma 3
dependl Ng W@ WvaoBss72F €qui renents of the patient and the severlt

condition being treated. Determ nation of the proper do%’& ("ﬁ%ﬁ‘llfor a
particular situation is within the 0 skill of the art. For convenl ence, the

total daily dosage may be divided amgg admi nistered in portions during the
day as required. The amount and frequency of adm' nistration of the conpounds

be roqul at oierbOuPR A e PR RR e e et BB GropiF a o oo
Gl | agoiaY PR OB ARE T B G %@“@?W%sr& AL S y

dosager\meglmﬁeqre eftall a8 PpPriidenaAfidlafror@ Me4SINgsh AumBeABPpiotdndly/ day to
about 500 "ny/ day, pref erably 1 ng/day to 200 ng/day, in two to four divided.

doses. mistitliciiesaape coupling torsstantedn tHente indicatéd paworipeticallpghere

th 20 eff t of at I d F | III
or For FHMSIdath e Bresshif s EIabrS PREBLPPABEbacal APBICIBISRIRIETE ool d

ConNpounpang rﬁaQ@@?é‘@ﬁﬁﬁéﬂe?%hH)Srﬁﬁ%@&h%{b@mWLc hlurNE AR @énﬁu.lnuent Yet

anot her aspect of this invention is a kit conprising an anou at | east
one co@ﬂBuﬁdnloforFé:’rSmmat Imm ID; cgraet@nrtrﬂbw Owniner 1@"/qoﬁhl3ﬁﬁb@m1malgl5% 25

ant | oot oty e Bkt STl < O ERECRy 8ol 2BRE. ThipefnliSr. °°

anount imefand stér\Ob@d PErdMIieén bRggRenent s result in desi red t her apeutic
effect. The_invention disclosed herein is exenplified by the follow ng

prébar at i ond hedalpvdna splvests\and reagriils mabbe prfegsddotydaeino 1inmt the scope

of the s native nechanistic pathways and anal ogous
structﬁgiega%aqﬁ“ 50 pa?‘é}]tﬁéég those skilled in the art. 19 March 2007 WD

2004/ O'Zﬁ&ﬂﬁyé’ﬁﬂhrUS%@@ﬁﬁEQB'ﬂﬂC 29 Where NMVR data are presented, 1 H spectra
~were m‘ned n either.a Varian VXR-200 (200 MHz, 1 H), Varian Geni ni-300
- (300 PPMRLAS MHz) and are reported as ppm down field from Me4Si

with néfﬁ}? beOfatd AGSer EtOAC
5 methanol: MeOH
trifluoroacetate: TFA
triethylamine: Et;N or TEA
butoxycarbonyl: n-Boc or Boc _
nuclear magnetic resonance spectrcjscopy: NMR
0 liquid chromatography mass spectrometry: LCMS
L) high resolution mass spectrometry: HRMS
| milliliters: mL
millimoles: mmol
microliters: pl
25 grams: g
milligrams: mg
room temperature or rt (ambient): about 25°C.



multiplicities, and 'coup%g constants in Hertz i ndi‘t ed parenthetically.
Were 5 LC/ M5 data are presented, anal yses was perforned usi nbglgﬁm]t)@?% ed
Bi osyst ens WARIPB72ass spectronet er and Shi madzu SCL- 10ACT@sesmbiopezai Al t ech
platinum C18, 3 micron, 33mmx 7mm I D, gradient flow. O mn - 10% CH3CN, 5
mn - 95% CH3CN, 7 mn - 95% CH3CN, 7,5 mn - 10% CH3CN, 9 mn - stop. The
retention tinme and observed parent i%g are given. The follow ng solvents
and reagents may be referred to by their abbreviations in parenthesis: Thin
‘layer chromatography: TLC dichioronethane: CH2Cl 2 ethyl acetate: AcOEt or

Et OAc: MeOH trifluoroacetate: TFA triethylamine: Et3N or TEA
but oxycaFeefyt——1-Boc or Boc nuclear magnetic resonance spectroscopy: NWVR
10 1 Q@ gl sIRbPTYE BYcaiEss pririba eaellustiaté@BSchemehi:gh resol ution nmass
spectronetry: HRMS mlliliters: nL mllinoles: mol mcroliters: | 25

grams: g mlligrans: mg roomtenp&chei&lor rt (anbient): about 25C. I. 1W
19 March 2007 3V\D 2004/ 026872 PCTI US2003/ 029841 30 EXAMPLES Corgpou_nds of

Type E can beRprepar éd vas=kHcosetr at ed Hin SGhemgy 1:  Schene H 3 4,1) H=
CO2Et HR R@ 4 REB00%F DVF BulLi R Buli : R _
- X ————
HzNN"“ Z g5 2) Hy80,, heat NN F g5 ICH,CH,! _ RS
a B c !
| x R .
1) Pd(0} amination 1) NaOAg, NH,0H. L ey R C:’
Jom- \Y .
2) NXS 2) Red. Amin. NN 8
HN.
(X=BrorCl) £
5 D

_The 1-aminopyridinium salts A can be prépared by treatment of the
apprdpriately substituted pyridine with O—(mesity|sulfonyl)hydr_oxylaﬁine according
to iiterature procedure (Synthesis 1977, 1-17). Pyridinium salts of type A can be
treated with ethyl propiolate in the presence of K2COj to afford a cycloadduct

10 which can be decarboxylated in the presence of strong acid to afford compounds
oftype B (J. Med. Chem. 2001, 44, 2691-2694.} Regioselective lithiation and
subsequent iodination provides the 7-iodo derivative of type C (J. Org. Chem.
1992, 57, 5538 & Synthesis 2000, 12, 1727-1 732). Treatment of C under Pd-

catalyzed amination conditions afforded the corresponding benzophenone imine

15  intermediate which can be in turn regioselectively brominated by treatment with N-
bromosuccinimide in acetonitrile. The imine can be liberated by treatment under
amine exchange conditions followed by reductive amination to afford the

corresponding benzylic type of compound E.



'H214N6 1 R5 2) H2SO4, hed@N N R5 | CH2CH2I R5 R A ? R3 f&lﬁ3 Rzooﬁ
1) Pd(0) amination \ ~ 1)TRNaOAc, NH2OH 2) NXS N N / 2) Red-’ ARFh N R5

(X= Br or R Ph Ph E 5 D The 1-anino pyridiniumsalts A can be
pr epar ed byJ)%?J)lé{’tz%ﬁt of the appropriately substituted BEATERHB/O0APRIR

O (nmesityl sul fonyl ) hydroxyl am ne according to literature procedure
(Synthesis 1977, 1-17). Pyridiniumsalts of type A can be treated with.
ethyl propiolate in the presence of K2CO3 to afford a cycl oadduct 10 which
can be decarboxylated in the presence of strong acid to afford conpounds of
type B (J. Med. Chem 2001, 44, 2691-2694.) Regioselective lithiation and
subsequent iodination provides thechengsl® derivative of type C (J. Og.
€hem 1992, 57, 5538 & Synthesis 2000, 12, 1727-1732). Treatnent of C under
Pd- catal yzed agjnatifn conditrmenaidadrded the ¢ dndi ng benzophenone

i mine 15 inter nedi-at e\whrRéh casidied ¢onptingr n r egi osel§ elgf brom nated by
treatment with bt onfsucci ni m dexrin acetonitril m ne can be

| i berat ed by trea\mrts,l fer—anTneexcihiange—tondi ty 4 owed by
reductive ami nation tb aff oripledee-megdp¥83mendi ng benzyllic Type of conpound
E. 19 March 2007 2004/ 026872 PCT/ US2003/ 029841 - 3§ Scheme 2 Br R3
Transi tion-net al hmedl ated coupling 2 R4 or N N5 R

hal ogen- net al exchange N N

- Scheme 1

Alteration of the 3-substituent can be accomplished via intermediate D, via
5 either a transition-metal mediate coupling or halogen-metal exchahge followed by
electrophilic quenching to afford structural type F (Scheme 2). With compound F
in hand, two-step medification as per Scheme 1 should afford compounds of
structural type G.

Scheme 3
3
R, R,
- R
1) NaOAg, NHyOH _ =T TR
2) Amidation or NN 5
Sulfonylation HN
@
H R

10 D
Amine exchange followed by either treatment of D with an acid chloride or

sulfony! chloride in the presence of a base such as pyridine affords compounds of

structural type H.

16



PhhPh PhAPh D F R3 RZ@@ ~ Scheme 1 WN RS HN, »?3 Alter?é'Mm %fo i he
3-substituent can be acconplished via internediate via 5 &MHAE g
transiti onvoeb@lo2eedi at e coupling or hal ogen- net al excham,ﬁsgbdﬁwl by

el ectrophilic quenching to afford structural type F (Schene 2). Wth
conpound F in hand, two-step nodification as per Scheme | should afford
conpounds of structural type G Sche®@ 3 2 R34 R3 Rz 4 .R1) NaOAc,
NH2OH N, N R5 2) Amidation or NN R N Sulfonylation HN,Q Phx'Ph HR 10 D
Am ne exchange fol |l owed by either Schatreeit of D with an acid chloride or-
sul fonyl chloride in the presence of a base ch as pyridine affords
conpounds ofy stmqjctural type H. 15 19 NHrch 2007 WD 2004/ 026872

PCT/ uszooslo 98 4 Sc H R3 CBuu, |1 CcH2CH2I €1 1) Pd(O
HNR6R7 \-\ & ﬂGHTE ﬂ:I'HCBISi ! 1) PA(0), HINRS R§: ) ( )
NN~ g5 2) Pd(PPha)s, HNCPh, N RS
! N
R*=Cl | PhJ\Ph
J
. s
H T ' A NRER?
o NRORY 1) NXS (X= Br or Cl) SPE N
\ .
N s 2) NaOAc, NH,OH NN A5
R 3) Red. Amin. N
N R
L L
Ph” “Ph
K

Treatment of compound | (R* = CI) under analogous conditions as
~ described in Scheme 1 would afford the desired 4-Cl imine adduct J. Pd-mediated
5 amination conditions (Ref) here should afford the desired amino adduct K.
Electrophilic halogenation followed by imine deprotection and subsequent
reductive amination of the resultant aniline intermediate (according to Scheme 1)
should afford the desired amino adducts of type L.
PREPARATIVE EXAMPLE 10

Z ==

10 & |
To a solution of 4-phenyl pyridine (0.5 g, 3.22 mmol) in CH,Cly (4 mL) at

0°C was added O-mesitoylhydroxylamine (0.69 g, 3.22 mmol) in CH,Cl, (4 fnL)
dropwise to afford a yellow, homogenous mixture. The mixture was stirred fér 15
min at 0°C and 30 min at rt. The mixture was concentrated under reduced

15  pressure and was taken onto the next transformation without purification. To a
solution of pyridine salt from above (3.22 mmol) in DMF (10 mL} at it was added
K>COs3 (0767 9, 4.83 mmol) followed by dropwise addition of ethyl propiolate (0.36

mL, 3.54 mmol). The heterogeneous mixture was stirred open to airfor 14 h



N-NR5 2) Pd(PPh3)4, HNCHI NN/ R5 I N R4 = O Phi@Ph RR R3. X R 6

NR6R7 1) NXS (X= Br or Y \ NRW N N/ 2)NaGAc, NH2OH N-N / EMafFismé’Y Red.
Am n. HN Ko kooslolssPh K Treatnent of conpound | (R4 = C er _anal ogous
condi tions as described in Scheme 1 would afford the deéﬁ:f@%z%s@ssﬂn ne
adduct J. Pd-nediated 5 ami nation conditions (Ref) here should afford the
desired am no adduct K. El ectrophil3dx hal ogenation foll owed by i mne
deprotection and subsequent reductive anmination of the resultant aniline

i nter ”ﬁ/ﬂéf?efu?oﬁ%ﬁé PHIIE viy fﬁ%}eaean@co,ﬁeﬁuéfédamd&rc}eab@ecﬁgﬁésrse% ani no

adduct s PREPARATI VE EXAMPLE 1 0 a solution of -
4- phenThe pwdedmlhwa(s Pasiitipnest l2etweenl BHLON(3CHAQ and wabdn) (18tmLpahdvie added

O d I 0.69 22 I
2t for dleaCR Pl SR Ee o SANSPYS verias pusetied Vit Bd acdo sl 3B o' o
0C andaﬁ@tﬂa @rg@hlcrlhyefﬁhﬁef@ &Mbﬁé@ﬁ@a@%ﬂtd@%@ﬂwad«%sﬁe%ﬂwmeﬁnﬂé pressure .

and was taken-onto the next transformati on w t hout purification

solfut i ginx 40 rply), dded ¢Mgab0.), rfitteredhaarel ¢rczptratasl ynder EREc¢d Predsuye.at rt was

dded dd f et hyl '
gr ogl ol ?2«(9?%%{5’ @@8 Fﬁg_""a?s p%‘ﬁ‘rﬁﬁj%ypreﬂ#é‘wg%éﬁmglsﬁi“a X %sost |e£ r)éd open
to airphéRinekfEtOACE MHoCAHARW 51 Y5390V rARSI6w S8Hd WP3043/ H3RGH1 33
PREPARAT!VE EXAMPLE 15

OX o
NN

0 By the same procedure set forth in Preparative Example 10,_except starting

‘with 4-tert-butyl pyridine, the parent pyrazolopyridine was prepared in 40% yield as
a reddish solid {M + H = 247.0]. ' '
PREPARATIVE EXAMPLE 20

EtO

15 To a round botiom flask charged with ester from Preparative Example 10

(0.33 g, 1.2 mmol) was added 50% H280; (viv) (15 mL) and the resulting mixture
/D was refluxed for 4 h. The mixture was cooled to 0°C and was sequentially treated

with 2M NaOH (10 mL} followed by solid NaHCO3 (2 g). CHyCl; (25 mL) was

, added, the layers were separated, and the aqueous layer was extracted with

20 CH.Cl: (2 x25 mL). The organic layers were combined, washed with brine (2 x
10 mL), dried (Na250y), filtered, and concentrated under reduced pressu‘re.. The
crude product was purified by prep TLC (8 x 1000 pM) eluting with |
hexanes/EtOAG (5:1) to afford 0.15 g (63%) of a pink solid [M + H = 195.0],

PREPARATIVE EXAMPLE 25
S S
\N—N e '

EtO

25



wher eupon the m xture wa?fi | tered and concentrated der reduced pressure.
The crude oil was partitioned between Et20 (30 nL) and water [P1Maigh$0%nd t he
| ayers werWO28pH2687%8d. The aqueous | ayer was extracted wnrdr/E203/628s844 30 nl)
and the organic |layers were conbined. The organic |ayer was washed w th -
~brine 5 (1 x 10 nL), dried (My2S04), algil tered, and concentrated under
reduced pressure. . The crude product was purified by prep TLC (8 x 1000 M

eluting wt / , X : ‘ solid
(M H= 2o bt MR e Sel ot bttt b o, BlpPrifrid

pr ocedukigh et ester from PrdpaptiveEkumplx abpihe phlazalsppidins warst pregared irh
4-tert-butyl pyridine, the parent pyrazol opyridine was prepared in 40%yield
as a réfaivieldasa Egr}tfmeﬂow ol pA+ dE TEREPARATI VE EXAMPLE 20 EtO N-N NN 15

To ar lged with ester from Preparative Exanple 10
(0.33 Qi,dﬁ : HARYE ERAkuRNE 0% H2S04 (v/v) (15 m-) and the resulting

m xture c¢ was refluxed for . The m xture was cook€th,to 0C and was
sequentially treated wth OH (10 m -) foIIowedsoIid NaHCO3 (2 g).
- CH2Cl 2 (25 nl) was £ gd, “and t he aqueous | ayer
was extracted with 12 (2 x 25 nL). Thg.ergahic |ayers were conbined,
washed with brine ( 10 mL), dried (Na2SO4), fliltered, and concentrated
und® reduced pressure. The crude product was pdrified by prep TLC (8 x

ol 1 1+ H o2 5k EERIRROE el b BB e BOR oA T B i
2007  in THF (3 mL) at —78°C was added n-BuLi (0.4 mL, 2.5 M in hexanes) dropwise

over 10 min. The resulting solution was stirred for 30 min at —78°C whereupon a

solution of dilodoethane (0.26 g, 0.92 mmol) in THF (2 mL) was added dropwise
0 over 5 min. The mixture was stirred for 3.5 h at —78°C whereupon sat. aqg.
| NaHCO; (10 mL) and CH,Cl, (15 mL) were added. The mixture was warmed to rt

and the layers were separafed. The aqueous layer was extracted with CHxCH; (2
x 15 mL) and the organic layers were combined. The organic layer was dried .
(Na;S0,), filtered, and concentrated under reduced pressure. The crude product

15 was purified by prep TLC (8 x 1000 uM) eiuﬁng with hexanes/EtOAc (5:1) to afford
0.14 g (55%) of a yellow sofid [M + H=321.1]. . |
PREPARATIVE EXAMPLE 35

— = \Y
Sl — Nz
N’N =

By the same procedure set forth in Preparative Example 30, except Starting
20 with the ester from Preparative Example 25, the iodo derivative was prepared in
85% vyield as a light yellow solid [M + H = 301.0]. ' '



WD 2004/ 026872 PCT/ uszooa,zgsu 34 By the same prodfure se for$g
Preparative Exanple 20, extept starting wth the estar from ]\é[f)rﬁ lee
Exanmple 1 t, zol opyridine was prepared in 80%yi t

yel | ow oi EVPMB@/%)@@175 0] . PREPARATI VE EXAMPLE 30 N N. %’Cﬂf@"@’d%&q To a
solution of pyrazole from Preparative Exanple 20 (0.15 g, 0.77 mol) in THE
(3 m) at -78C was added n-BulLi (0.4, 2.5 Mi n-hexanes) dropw se over 10
mn. The resulting solution was stirred for 30 mn at -78C whereupon a

sol uti oprEpARKgIvEtSNaP(E 26 9. 0.92 mMmol) in THE (2 m-) was added

dropwi s& U over 5 min. The m xture was stirred for 3.5 h at-78C wher eupon
sat. ag. NaHCO3 (10 ml-) and CH2CI 2 (15 nl) were addege he m xture was
warnmed to rt and the | aye re separated. The uo@ ayer was extracted
with cH2Cl2 (2 x 15 er 8] coifbi ned. The organic

| ayer was dried ( "filtered, and caonceltNated under reduced
pressure. The crudeyp¥ ct 5 was purified by prep TLC (8 x 1000 1sM
eluting with hexanes/EtlOAc (5:1) to afford O. 14 g (55% of a yellow solid
[M+ H = 321.1]. PREPARATI VE EXAMPLE 35 N N/ ~B) e sanme procedure set
forth in Preparative Ex¥&nple 30, except start h the ester from
Preparative Exanple 25, the iodo derivative in -85%yield as a

l'i ght Il 2
BHNTIET (CNTENEE Oty oy RS
BINAP (39 mg, 0.063 mmol), and Cs2CO;3 (0.27 g, 0.84 mmol) was added toluene
(1.5 m) to afford an orange solution. lodide X (from Preparative Example 30, .

0.14 g, 0.42 mmol) in toluene (1.5 mL) was added dropwise followed by addition
of benzophenone imine (0.10 miL, 0.63 mmol). The mixture was stirred at reflux
for 14 h and was cooled fo rt. The mixture was diluted with Et,O (7 mL) and
filtered through a pad of Celite. The resulting filtrate was concentrated under
.10 reduced pressure to afford a maroonlorange oil. The crude product was purified
by prep TLC (8 x 1000 uM) eluting with hexanes/EtOAc (5:1) to afford 0.12 g
(76%) of an orange oil [M + H = 374.1].

PREPARATIVE EXAMPLE 45
. S S
N
== TN NIN =
Nt — N
S
15 By the same procedure set forth in Preparative Example 40, except starting

with the fodide from Preparative Example 35, the amine derivative was prepared in
83% yield as an orange oil [M + H = 354 1].



X\ Toaround-botto?flas‘k charged with Pd(OAc)™ (9.0 nyg, 042 rrrml)
rac- BINAP (39 ng, 0.063'mml), and Cs2C08 (0.27 g, 0.84 mmol i%@é@h&%’ed
tol uene 5W0I2084/M368J2 t 0 afford an orange sol ution. | odi depe/(51005029841 -
Preparative Exanple 30, 0.14 g, 0.42 mmol) in toluene (1.5 m-) was added
dropwi se followed by addition of ben:%é)phenone imne (0.10 nm_, - 0.63 mMmmol).
The m xture was stirred at reflux for 14 h and was cooled to rt. The
m xt ure _was H% it 20 (7 m-) and filtered through a pad of Celite.
The resﬁﬁiﬁﬁd&ﬂﬂ%@centrat ed under 10 reduced pressure to afford
a maroon/orange oil. The crugs product was purified bhy~prep TLC (8 x 1000
; :1) to afford O. 12 g %9 of an orange oil
=XAMPLE 45 ?N, - 2 Ne sane procedure
anpl e 40, except st ar ing with the iodide from
e am ne_derivative Wis ffepared in 83%yield as

M eluting wth hexanes/EtQ
[M+ H = 374.1]. PRERARA
set- forth in Prepar&ti
Preparative Exanpl e B5,
an orange oil [M+ H = ) P04/
PCT/ US2003/ 029841 36 PARATI VE EXAMPLE 50 N, N/ N,N N NH2 To a solution
of imne fromPrep ' ple 40 (0.12 g, 0.32 mmol) in MOH (2 m-) at
it was added NH2OH 0.58 Mol ) and NaQCAc (64 5 ng, 0.78 mmol).

The resulting mxture was stirred for 18 hat rt and was concentrated under
reduced presdigra solbbienof indieegrard drepacdive dnigmple 489/(0pt2 g, 0-B2anmplXxinl000 M

1 ONASD BRI A B ok v

5 mg, 0.78 mmol). The resulting mixture was stirred for 18 h atrt and was

<L

concentrated under reduced pressure. The crude product was purn‘" ed by prep ’)

TLC (4 x 1'000 pM) eluting with hexanes/EtOAc (5:1) to afford 52 mg (76%) of a
light yellow solid [M + H = 210.0]. |
PREPARATIVE EXAMPLE 55

=T N

N’N o ZnCly, NaCNBH; .

MeOH o =

To a solution of aniline from Preparative Example 50 (50 mg, 0.24 mmol) in
MeOH (2 mL) at ri was added ZnCl; (57 mg, 0.42 mmol) and 3-

pyridinecarboxaldehyde (28 ul., 0.30 mmol). The resulting mixture was stirred for

1 h at rt whereupon NaCNBHj3 (19 mg, 0.30 mmol) was added. The mixiure was
15 heated at reflux for 14 h, cooled to rt, and concentrated under reduced pfes_sure.
The crude material was partitioned between CH,Cl (5 mL) and 2 M NaOH (2 mL)
~and the layers were separated. The aqueous layer was extracted with CHxCl, (2
x5 ml) and the organic layers were combined. The organic layer was washed
with brine (1 x 4 mL), dried (NaxS0.), filtered, and concentrated under reduced |
20  pressure. The crude product was purified by prep TLC (8 x 1000 uM}) eluting with
CH,Cl/MeOH -(20:1) to afford 36 mg (50%) of a yellow oil [M+H = 301.0].



N-N ZnCl12, NaCNBH3 NH2 Me /1 10\ N To a sol uti ongof an|I ne fr
Preparative Exanple 50 (5 , 0.24 mol) in MOH ( -) at % eni%gmgdded
ZnC 2 (57 W@ 204 09¢s78mol ) and 3- pyridi necar boxal dehyde ( %Tma&%é&ggw

-The resulting m xture was stirred for | h at it whereupon

0.30 mmol ) was added. The m xture was_15 heated at reflux for 14 h, cool ed
to rt, and concentrated under reducea7pressure. The crude materi aI was
partitioned between CH2Cl 2 (5 m.) and 2 M NaCH (2 nL) and the |ayers were
separ atRREPARA Y EclbAMPRIet0was extracted with CH2Cl2 (2 x 5 m-) and the
organi c | ayers were comnbi ned The organic | ayer was washed w th brine (I X
4 m), dried (Na2SO4), 3, and concem;}rat ed und reduced 20 pressure.
The crude product was p 2 ) eluting with '

: : & [ MPFH = 301.0]. 19
‘March 2007 WD 2004/Q3288 PCT/ US2003/ 02984 1N~ 3%APREPARATI VE EXAMPLE 60 - / -
Br NN/ NNNNI=4\NL\ |\ To=a—sotution of igyine (92 ng, 0.25 mmol) from
Preparative Exanple 40 i CH3CN (2 nml-) at OC was treated with NBS (35 ny,
0.20 nmml) and stir "0 h. -5 The m xtUke "Was ®pncentrat ed under
reduced pressure a |ed by prep DO p. M eluting with
hexanes/ Et OAc ) (80% of ™an ordnge oil [M:H = 452.1].
PREPARATI VE \ a rocedure
~set forth in epara ft@% B(ecerﬁp%ytsglﬁsle\l?b\e%ﬁm {eba?'é’tn%yE%ﬁp%ﬁ'@er

CH3CN (2 mL) at 0°C was treated with NBS (35 mg, 0 20 mmol) and stirred for 1h.

35 The mtxture was concentrated under reduced pressure and was punf ied by prep
e TLC (4 x 1000 uM) eluting with hexanes/EtOAc (5:1) to afford 92 mg (80%) of an
orange oil [M+H = 452.1].

PREPARATIVE EXAMPLE 65

10 By the same procedure set forth in Preparative Example 60, except starting

with the amine from Preparative Example 45, the bromo derivative was prepared in
88% vyield as an orange oil [M + H = 434.1].

PREPARATIVE EXAMPLE 67

15 To a solution of imine (0;12 g, 0.32 mmol) from Preparative Example 40 in
| CH3CN (2 mL) at 0°C was treated with NCS (39 mg, 0.29 mmol) and stirred for 1h.

The mixture was concentrated under reduced pressure and was purified by prep



with the anine from Prepglati ve Exanpl e 45, the brogderivative was

prepared in 88%yield a¥an orange oil [M+ H = 43/%]. PREPERATCYEOEXAMPLE
67\ N, N N\2Qu4/028R¢ 15 To a solution of imne (0.12 g, PBcBRsEIBA)eshiy om
Preparative Exanple 40 in CH3CN (2 nl-) at OC was treated with NCS (39 ny,
.0.29 mmol ) and stirred for 1 h. The gixture was concentrated under reduced
pressure and was purified by prep 19 rch 2007 WO 2004/ 026872

PCT/ US2003/ 029841 38 TLC (4 x 1000 l\/} eluting with hexanes/Et QOAc (5:1) to

D fora T64 Hox (8003181 clafing Sk hrcoen AT (510 aford FRAMAATIUE CERAVPLE 70

Br NN/\ NH2 5 To a solution of imne (92 ng, 0.20 nmol)
from Pré’p%r}%%?'w@wtﬁ‘a 49@ 130 in MOH (2 ni-) at it was added NH2OHt HCl (31

nmy, 0. 4APREPARATIVMENDAMAI4976 ng, 0.60 mmol). The resulting mixture was
stirred for 18 hat rt and was concentrated under reduced pressure. The crude
product was purifieds, by pr ep (4 x 1000 M eluting with hexanes/Et OAc
(5:1) to afford 47 ny 10 light yellow solid [M+ H = 290.0].
PREPARATI VE EXAMPLE 7% "‘ Br rr- NN _ NN BrNHZ Byf{ same procedure set
forth in Preparative aly _

5 To a solution of imine (92 mg, 0.20 mmol) from Preparative Example 60 in
| MeOH (2 mL) at rt was added NH,OHHCI (31 mg, 0.45 mmol) and NaOAc (49 &
mg, 0.60 mmol). The resulting mixture was stifred for 18 h at rt and was
concentrated under reduced pressure. The crude product was purified by prep
TLC (4 x 1000 pM) eluting with hexanes/EtOAc (5:1) to afford 47 mg (80%) of a
10 light yellow solid [M + H = 290.0]. |
PREPARATIVE EXAMPLE 75

-

By the same procedure set forth in Preparative Example 70, except starting
with the amine from Preparative Example 65, the amino derivative was prepared in
15 86% yield as an off-white solid [M + H = 268.0].
PREPARATIVE EXAMPLE 77




Wi th the amne from Preparghi ve Exanpl e 65, the am no derivatj
prepared in 15 86% vyiel d a.an off-white solid [M+ H*DZGS. Oﬁ9ﬁm\é;%l9ARATl VE
EXAMPLE 77wy Mok NAN-N\ I \ NHZ 19 March 2007 12

PCT/ US2003/ 02984/?68%29 To a solution of imine (0.16 g, o.4€8£6€%/8$‘§9’$%9§?ﬁ
Preparative Exanple 65 in MOH (2 nL) at it was added NH2OH HCl - (51 ny,
0.73 mmol ) and NaOAc (80 ny, 0.97 ). The resulting mxture was stirred
for 18 h at it and was concentrated under reduced pressure. The crude
product was Pard $oletiohyf pnise (051674,0.48 mmb)GriviPrepatstivg Exanhpledbaimes/ Et OAc

(5:1) t ford-65 67% , of i ellow.solid [M 1 = 244 0] .
ExavpLENS e BN ok adce bR Siane st erd daGAG Bl rom
Prepar apiq @ d¥aimbiS. The(reSulffg riixtlife WHR! stirtdd fol '\#%(a%d% at it was added
ZnCl12 (Efﬁg{rrgiﬁ(o. Bd?m?rgle) a%ggg- pyr?di necgr boxal gehyde 21 Ls," 0.22 mmol).
The r esobndandratéd under wahicedi pressureol he tridapraducimasquptiiedMyqBE3 (14 ng,

0. 22 S de he m xfyre was ated.aqt refl for h, cooled to
't “Bna Tbbdant 068 i aaind Wi deaher E1OBE B T ra BE malerHhant aae

partiti 2 ) and 2 MNaOH (2 nL) 15 and the |ayers were
separ at g@ﬁ%ﬁ@éﬁ@ﬂ?ﬂyeﬁ& extracted with CH2C12 (2 x 4 nL) and the
or gani c EXAMIPISE\B&r e conbi ned. The organic |ayer was washed “with brine (1 x
4 m), dried (Na2S™4), filtered, and concentrated und reduced pressure.
The crude product wgg purifi =@ prep TLC g8 x 1000 eluting with

CCH2CI 2/ MeOH (20: 1) toxaffagod-4de-ng (65% of isolid [ MtH =
379.1]. 20 EXAMPLES4R0Q- 204 Fol lewing-the p durle set forth in Exanple 80
but, using the indicat¥d Hes (Preparative Exanple
5@i ndi cated in Table 2

d HN

To a solution of aniline from Preparative Example 70 (50 mg, 0.17 mmol) in -
10 MeOH (2 mL) at rt was added ZnCl; (41 mg, 0.30 mmol) and 3- '
' ‘pyridinecarboxaldehyde (21 pL, 0.22 mmol). The resulting mixture was stirred for
1 h at rt whereupon NaCNBHs (14 mg, 0.22 mmol) was added. The mixture was
heated at reflux for 14 h, cooled to i, and concentrated under reduced pressure.
The crude material was partitioned between CHxCl; (4 mL) and 2 M NéOH (2 mL)
15  and the layers weré separated. The aquedus layer Was extracted with CH,Cl; (2

x 4 mL) and the organic layers were combined. The organic layer was washed

with brine (1 x 4 mL), dried (NayS0Oy), filtered, and concentrated under reduced
pressure. The crude product was purified by prep TLC (8 x 1000 pM) eluting with

CH,oCla/MeQH (20:1) to afford 42 mg (65%) of a yellow semisolid [M+H = 379.1].
20 EXAMPLES 200-204 | | |
Following the procedure set forth in Example 80 but using the indicated

prepared aniline derivatives (Preparative Example 50) indicated in Table 2 and
commercially available aldehydes;‘the substituted pyrazolo[1,5-a]pyridine adducts
were prepared (Products).

25



commercially avail abl e ghdehydes, the substituted azol o[ 1, 55 h4i ne
adducts were prepared oducts). 25 19 March ZOO’V\D 20041%5@%%%66#

PCTI US200%¥ 2834158740 Table 2 Prep Ex. 1l.Yield (% Ex. Apdghyomszigsaduct 2.
MH+ Aniline 3. np (C© Br / 1.29 ON—N/2007OHI-\ NH 2.379.1 ~N\ ~, N .
Br .39 NON 201 70 H1 N NH 2. 38% ;) 3.121-123 N NN C 1.50 O
NN 2 335.1) 202 77 Ht" I j NH 3 911 143 tN G N/ 1.49 0N 203 77 H I
N.NH 2.. 336.1 .

- Table 2
- _ 1.Yield (%)
Prep Ex. N
Ex. Aldehyde Product 2. MH
Ariline ' '
: 3. mp (°C)
1. 29
0
2.379.1
200 70 H = o
, N
= =
I =N 4
ﬁ‘;;_,;
1. 39
O .
2.381.1
201 70 H N ‘
,) ~, 3.121-123
N | /[l\l
W o
Cl .
| | | =S 1.50
' 0 NN A |
| 2. 335.1 O
202 77 H ~N NH _ o
, | P 3.141-143
I =
1. 49
Q .
_ 2. 336.1
203 77 H | ~N NH _
,) N 3. 161-164
N ‘ N )
N/)




- 3. 161-164 N \N 19 Mar 2007 WO 2004/ 026872 PCTI USZOOS/ 0112)9%& gk Br
1.35 o NN 2.359.1 204 H N NH EXAMPLE 205 / Br I\P% NH2 NH

O N Trea, refromPreparatlve Exanple 70 wi t
~chloride W %4/&?@ 7‘pr esence of pyridine as a base affor gggffhéggggygilpondl ng

.am de derivative.. EXAMPLES 206-210 Fol |l owi ng the procedure set forth in
Exanpl e 205 but using various aniline4lcores as indicated reacting with
designated acid chlorides as indicated in Table 3, the N8 acyl ated

substi tfuted pgyrazol o[ 1, §-aJ pyridi ne dductsyare prepared ; "hP10 (Produrts).
Table 3 Prep Ex. Acid BEx. Product L |l oride Br Br pﬁ N, N} 206
N, N NH{NH2 N 10 S )
- - O

204 |75 | HOYSN NH

2.3569.1

EXAMPLE 205 -
P Br,
: \N"N P -
NH,
O ==
I o
N

Treat amino core from Prepérative Example 70 with 3-pyridine acid chloride
5 inthe presence of pyridine as a base affords the corresponding amide derivative.
EXAMPLES 206-210

Following the procedure set forth in Example 205 but using various aniline

cores as indicated reacting with designated acid chlorides as indicated in Table 3,
the N8 acylated substituted pyrazolo[1,5-a]pyridine adducts are prepared
(Products). '

Table 3
Prep EX. ' Acid :
Ex. N Product
Aniline Chloride
Br. 0 Cl
208 =
N x
NN |
NH, N ! O ~
I =N




i N 19 March 2007 WD 20Q4/ 026872 PCT/ US2003/ 029841 g2 Cl Qo fAarchobh7 207 N
\V NHN/ I ~NNz~ Nyl C G Od \ \'" NN/ 8/iN\%NNNH NH2

iN O N Mg7209 8 /~ NH 611 NHZ O-; N O B fuffustoobolsshk N 210
N7 T NACRERRETN el 211
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|

: Os_Cl
. -
207 %\N S | R
N= N =N
' NHp
- cl
cl ' 0x_Cl < =
x Nz
208 %} N N N
1 N = | P NH -~
NH, N S ‘s
. =N
cl
. ~
Br, 0.__Cl \\
209 A x NH
./N
lof
=
-
N

O
yoNTS
2 t
10 e %

EXAMPLE 211

The core aniline from Preparative Example 70 is reacted with

5 methanesﬁ[fonyl chloride in the presence of pyridine to afford product.



«Br Br / N.N N NH2 HNN r~ s\ 0 The core aniline fr Prepa{@ﬂﬁ%gz@e,arrpl e
70 is reacted with 5 net esul fonyl chloride in th esence of pyridine to
afford prggugésgéfzMarch 2007 WO 2004/ 026872 PCT/ USZOO?#&E;Z@@@@M%;}EXANPLES
212 Followi ng the procedure set forth in Exanple 211 but using various

“aniline cores as indicated reacting with designated acid chl or| des as
i ndicated in Table 4, the N8 sul fonyrMated substituted
pyrazol o[ 1, 5- a pyri di ne adducts are prepared 5 (Products). Table 5 1 Prep
Ex. Sul EkS #¥dHduct Aniline Chloride Br /~ ~\ 0=S=0 N,gN-- | 212 N, N

/_NH NHZ bi : ’Foﬁgv? Hg e ;ﬁ&ce%ure%ret/forth% émeEFee‘zh )JU uEan} \}g'rﬂgugngmlln NH2 NHAC

OZS NHAC
cores as indicated reacting with deSIQnated acid chlorides as indicated in Table 4,

- the N8 sulfonylated substituted pyrazolo[‘l 5-ajpyridine adducts are prepared
5 (Products).

Table 5
-Prep EX. Sulfonyl - |
Ex. i . Product
: Aniline - Chloride ,
Br, c
\\N = O:S:
1212 N-N N
NH, ' =N
CiJI
0=8=0
213
NHAc'
cl ¢ o
214 ¥ S N
\N’N P l\ I}]H
NH2 /N Ozs | s
o
N




c.a

2004/.026872 PCT/ US2003.

/ € O=S=0 N-N

a d

4 NN/ V NH NH2 O2S\
29841 44 C

O=5=0

O2S NHAC wigy 2084/6368720-S=0 NN 216 NH NH2 6N O2S |
217 NH NH2 2S N HAc / NHAc PREPARATI VE EXAMPLE 100

10

‘@

0

5N N R R

N  Ber/Ok2083008/0 N _N

44
G
0=8=0
215
0,5
NHAc , \©\
‘ NHAC
Br.
Br. cl =S
] N
%\N x 0=5=0 N-N~#
216 Sy A NH
NH, =N SEENPEEN
|
N
cl
B} “ 0=S=0
v N
217 Pl |
\, 0,8 |
| NHAc O
' : NHAc
PREPARATIVE EXAMPLE 100
: cl
: cl
N STEP A & =
| N-N-#
P STEP B

STEP A:

Treatrﬁent of 4-chloropyridine under the conditions described in Preparative

Example 10 based upon literature precedent affords the desired 3-carboethoxy-4-
chloro pyrazolo[1,5]pyridine adduct.

STEP B:

Treatment of the product from Step A under conditions described in

Preparative Example 20 affords the desired 4-chloro adduct.

PREPARATIVE EXAMPLE 101

A



- Cl, 4 \ N/ STEP A NgEP B N STEP A: 5 Treatne of 4-chi Ldi ne
under the conditions des‘i bed in Preparative Exa 10 bgllsae &%g%dr?b
literat upgy pjoges@ent affords the desired 3-carboet hoxy- fcraRb®Be20841

. pyrazol o[ 1, 5] pyridine adduct. STEP B: Treatnent of the product from Step A
~under conditions described in 10 Pr%rgfgrati ve Exanple 20 affords the desired
4-chi oro adduct. PREPARATI VE EXAMPLE 101 0 19 March 2007 WD 2004/ 026872
PCTI US2003/ 029841 45 C STER A\ CI N-N STEP B N-N /CI N STEP A: Treat nent

of the 4-chloro addug&@ r epaBBER ke Exanp th n-BuLi followed by
di i odoet hane affords™t he deési reTWjﬁuc M.t B accordance to 5
Preparative Exanpl e . EP B T érg nt of the J-iodo adduct from Step A
*under Buchwal d amination conditions according tolNPreparative Exanpl e 40
forns the imne adduct. PREPARATI VE EXAVPLE 1Q2

Treatment of the 4-chloro adduct from Prepar§
*Pd(0) -catal yzed am nation conditions enpl oyi

STEP A: _ _
Treatment of the 4-chlore adduct from Preparative Example 100 with n-Buli

followed by diiodoethane affords the desired 7-iodo adduct with accordance to
5 Preparative Example 30.
STEP B:
Treatment of the 7-iodo adduct from Step A under Buchwald amination

conditions according to Preparative Example 40 forms the imine adduct.
PREPARATIVE EXAMPLE 102

H ,
N-N / ' : \N’N =
N

T .

Treatment of the 4-chloro adduct from Preparative Example 101 under

Pd(O)-cataIyzed amination conditions emp!oying cyclopentyl amine affords the
desired amino adduct. ,
)  PREPARATIVE EXAMPLES 103-112
15 'Following the procedure set forth in Example 102 except using the indicated

amines (Table 5), the imine pyrazolo[1,5-a]pyridine adducts are prepared
(Products).
Table 5

' Prep.

Amine Product




desired am no adduct.

procedure set forth in

5),
Table 5 Prep.

PCT/ US2003/ 029841 46 H

Am ne Product

PARATI VE EXAMPLES 103-112
anpl e 102 except using th
t he iwoneogueesyzol o[ 1, 5-a] pyri di ne adducts are prepaﬂﬁﬂﬂﬂ@ﬂﬁdﬂ&%ﬂs)
19 March 2007 WD 2004/026872
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=
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et
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EXAMPLE 300




WO 2004/ 026872 PCTIUS2Q@3/ 029841 48 HBr H N P AN SERB2&EP C
tNIO NHN \ N STEP Treatnent of the imne fr Preparative Exanple X
wi th NBS W@ 268432b72af fords the correspondi ng 3-Br adducteCaeuspeaags4io t he
procedure set forth in 5 Preparative Exanple 60. STEP B: Treatnent of the
3-brono adduct from Step A under the ggnditions described in Preparative
Exanpl e 70 affords the corresponding aniline derivative. STEP C 10
Treatnment of the aniline dgerivative from StemB under jf he reductive -

am nation conditio hed, i n Exgrgd £ 80 ahd_enpld g, 3-
pyridi necar boxal d é% fo t he téfdms conpa nd. » 301-310 ,
u set forth ingfp@ppl e 300N Ilizing the imnes,

Fol | owi ng t he proc p
15 from Preparative Exgnples 103- 142—ard—3 pyri dlﬂ gcar boxal dehyde (Table 6),

the final substitutedipyrazolo[l, 5-a]pyridine adducts are prepared
(Products). Table i (mine Product HBr H NAQO N~ O 301 NNHN 19,
92684

March 2007 WO 208 PCT/ US2003/ 029841 49 Bf I

. N
STEP A: o |
| Treatment of the imine from Preparative Example X with NBS in CHsCN
- affords the corresponding 3-Br adduct according to the procedure set fcjrth in.
5 Preparative Example 60.
STEP B:

Treatment of the 3-bromo adduct from Step A under the conditions

described in Preparative Exam'p!e 70 affords the corresponding aniline derivative.
STEP C: |
10 Treatment of the aniline derivative from Step B under the reductive
aminatibn conditions  described in Exa'mple 80 and employing 3-
pyndmecarboxaldehyde affords the title compound.
EXAMPLES 301-310 ‘ _
Following the procedure set forth in Example 300 except utilizing the imines
15  from Preparative Examples 103-112 and 3—pyridinecarboxaldehyde (Table 6) , the
fina! substituted pyrazolo[1,5-alpyridine adducts are prepared (Products).

Table 6
'Ex. {mine Product
H Br. H
S N T N N
\N-N =z : \N,N = 7

NH
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Br NN 304 NN/ OH N OH NNH\ \ GON Br N 05 N, N AR
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2004/ 0268Y9 2P 182003/ 029841 50 HBr H N~ N 307 N, N
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eSS Q
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N’N P OH
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NN ~O0oH
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T N N Ty T N
NN~ NNz
304 N OH N OH
N NH
J J
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ST TR N I\Q
N
Nz
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N OH NH OH
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-
T R Y
T T NI“\ e~ N\L“\
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OH CH H PBr

NH A\ \ G- 1~ 1|~

H N N 308

H OH H OH

N NNHONSOH H= S H
\' Nf \~ NNN/ N,

ASSAY: BAG LW 63682CONSTRUCTI ONS: Cyclin E was cloned i rRQTf@SADQCS%S“I

.(Phar m ngen,
resi dues

5 at the am no-term nal

~O N-N 'PbMarcﬁQSO'/I\I N N
310 N NH |

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

end5®o all ow purification on nickel resin.

The expressed protein was approxi mately 45kDa. CDK2 was cl oned into pVL1393

by. PCR, wi tfh  the addition of g haemaglutfnin I'tope 139 T the
car boxy-terrri nal vy e expressed ppr mki mat el y
34kDa in sijze. 0 19 Markgh 200 2004/ 026872 i/ US2003/ 029841 |51 ENZYME
PRODUCTI ON:| Reco 8BS expressi ngNT I n orMnd CDK2 wer e
co-i nf ect eq Gdt o t an equal ltiplicity i nfection {(MJ=5),
for 48 hrs.| Cell sf were harv sted by centrf fugation gt 1000 RPM fof 10
m nutes, tHen pel efor 30 m nutes in g times the pellet
volunme of § lysis ng S0mM{Tris pH 8.0, '1 nv Nadl , | 1% NP40,
1M DTT and protlease inhibitors (Roche Mannhei n
Germany). |Lysates were spun dovvn H150 m nu and|t he
super nat ant
' T TR
- ~N. =
308 W
_OH
H =
170
\ .
Nz
309 N7
.)N\
H OH
(**(j”
™
~N__=
N
310
‘)Nk‘
ASSAY:

BACULOV!RUS CONSTRUCTIONS:

Cyclin E was cloned into pVL1393

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

5 at the amino-terminal end fo allow purification on nickel resin. The expressed

protein was approximately 45kDa. CDK2 was cloned into pVL 1393 by PCR, with

the addition of a haemaglutinin epitope tag at the carboxy-terminal end
(YDVPDYAS). The expressed protein was approximately 34kDa in size.



. retained. 5nl of nickel ads (for one liter of SF9 cells) t hree
times in lysis-buffer agen GrbH, Germany). Imd | e m\g?%@érm@ Q‘tﬁdt

bacul ovirus 10 supernatant to a final concentration of ﬁgﬁ%ﬂfﬂ 4i’lcubat ed
with t heW 0&P208kads for 45 minutes at 4 C. Proteins GPEd i t h
" lysis buffer containing 250mMMim darz;% El uvate was di al yzed overnight in 2
liters of kinase buffer “containing rrMTrls pH 8.0, 1nmM DIT, 10mM Myd 2,

100uM sodi um_ ort hovanadat e _and 20% gl ycerol nzyme was stored in aliquots
-70C. 15 ENAYMRGRONAKGTIREARecobIngnt B A SXPERSSHIEECYRNE

perfor L ndi I I l; rning, New
Yor k) . ng@?\?@ﬁ%?vw\/aegégb t?eggéc{"%lt@a% i gcﬁ\“gglct)r?@en ratﬁ@ﬁﬁ@:ﬂ}%:ﬁ‘&y&ﬁ I n ki nase
Jbuffer (MOME) fura@ bEmCaly wem-h&v@steﬁﬂjmé@@&@ailmi«ldbﬁmﬂaﬂﬁmotm sodi um
orthovanadate The ubstra e usegﬂl n these reactions was a biotinyl ated

pﬁpt i gen’w tagrthen PellebnivERd Oriee for 30 mites Y%f{“e@@e PRlet wibEE ¢ 3 }Nas .
t t t
.Lha ADFS/’%CGS tft@fer%ﬁﬂteﬁhtup fﬁﬁTIMOT?ISM ??hl’i*s@ﬁﬁ\? NG 98 NAROHRGE ef e dilute

i n 109 esi rabFe concent each Kinase reactlon 20 pl of
the 50 pod moteaz@'rrm:bxmbL(Rnohe([Eagxg:&brbs@nbhie]\/lammm Mmﬁany)]e 2 pM

bst | uti d th e) | ut ed d
h eachLiEIeS Py fauridaym anesaad AEM 55 PLRGSh BRd e RupbEategt addi ¢ on of
50 pl ofetgingl! %Foﬁmékei eeenﬁ (f@For?@ﬂ’eNEPSFQfdéﬂ ﬁ@%mﬁbd@@ee%ssreactlon

was al O\Nel{i‘ to run hour at room nper atgL The reaction was st opped
by addl nglyae(buﬁer (;@n@enpﬁmbﬂ-f dPeTEnATtYd Imndgzole ViAS erdded)to thetlogsulavirgg ATP, Smivi

EDT and 5 tavidi.ne. c SPA bead fr.om Anersham UK) for 15
eSSt Rishto, B irer kEHEAHEIRH3 hp e BRE Bt RMATTRERAE (117 o1

6” i; te (BaskafcdtsBaniiuteshi®? CLiP@isias Meee sluted HittDlydisdtie oaRidiniugi ver sal

rvester (Packard/ Perkin Elner Life Sci encesé}gtie 19 March 2007 WD

2003/ 02850mMpoTideEpigoElusioses diglyzad evepughiin ghaf kinaee Buller ni nat ed by
washi ng Bﬁﬁtr@ﬁéé%WI‘éﬁ *qzi%rl}ﬁ‘ﬂ'r cﬂﬁﬁh&n&ﬁ% YaduMmZoM S with 1%

_ phosphorl c a era i ve si gna 'n' neasured using a TopCount

96 wel | loG\!rﬁr%a%@é Bha!dcat H%F%P@r%&n{é fv@@st&r@@lﬁﬁra@ﬁﬁéfskétn?ﬁ)@er Life

Sci ences). 5 C50 DETERM DoSe-response curves were plotted from
i nh1®ition diY 2 B ABSAYI n dupglydiate/COK2 kiresestssaysadral di | uti ons

of performed in low protein binding 96-well plates (Corning Inc, Corning, New York).

Enzyme was diluted to a final concentration of 50 ug/ml in kinase buffer

containing 50mM Tris pH 8.0, 10mM MgClp 1mM DTT, and 0.1mM sodium

orthovanadate. The substrate used in these reactions was a biotinylated peptide
20 derived from Histone H1 (from Amersham, UK). The subsirate was thawed on ice
and di!uted' to 2 uM in kinase buffer. Compounds were diluted in 10%DMSO to

desirable concentrations. For each kinase reaction, 20 u! of the 50 pg/mi enzyme
solution (1 ug of enzyme) and 20 pl of the 2 M s‘ubstrate-so!ution were mixed,
then c;ombinedr with 10 pl of diluted compound in each well for testing. The kinase
25  reaction was started by addition of 50 pl of 2 pM ATP and 0.1 pCi of 33P-ATP
(from Amersham, UK). The reaction was aflowed to run for 1 hour at room
temperature. The reaction was stopped by adding 200 pi of stop buffer containing
0.1% Triton X-100, 1mM ATP, 5mM EDTA, and 5 mg/ml streptavidine coated
SPA beads (from Amersham, UK) for 15 minutes. The SPA beads were then
30 captured onto a 96-well GF/B filter plate (Packard/Perkin Eimer Life Sciences)

using a Filtermate universal harvester (Packard/Perkin Elmer Life Sciences.).



I nhi bi tory conpounds. ncentrati on of conpound ol ot t ed pg@REbodp ki nase "
activity, calculated b M of treated sanples di v®ed by CPM of untreated

sanpl es. ‘,"[ zg‘er]ﬁdﬁ'ée | C50 val ues, the dose-response curyeg/vRo@/dben fitted

toa 10's I gnoi dal curve and I1C50 val ues were derived by nonlinear
regressi on anal ysis. The thus-obtai n | C50 value for a representative
corrpound of the invention is shown ifi"the follow ng Table 17. Table 17

Exanp
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Kil{ inthe art. Al h al t er nat
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is clained A conpound represent ed

by the #tihitondata genrerated, earh irauplcatal fom'8 printisrrig! dibtiens@f1 11 wher ei n:

10

15

20

standard sigmoidal curve and ICsg values were derived by nonlinear regression

inhibitory compounds. Concentration of compound was plotted against % kinase
activity, calculated by CPM of treated samples divided by CPM of untreated
samples. To generate ICsq values, the dose-response curves were then fitted to a

analysis. The thus-obtained ICs value for a representative compound of the
invention is shown in the following Table 17. |
Table 17

Example CDK2 ICsp (nM)

0.078

As demonstrated above by the assay value, the compounds of the present
invention exhibit excellent CDK inhibitory properties.

While the present invention has been described with in conjunctioh with the
specific embodiments set forth above, many alternatives, modifications and other
variations thereof will be apparent to those of ordinary skill in the art. All such
altematives, modifications and variations are intended to fall within the spirit and
scope of the present invention.



al kyl,

- Ris selected fromthe up consisting of alkyl, aryl, hete @lreﬂ3
AUy

het eroaryl al kyl , hetero l'yl, heterocyclylalkyl, aIkyI

- NR6R7, O OR6, -C(O NR6R7 and -S(02) R7, wh sal d
a}“ﬁﬂ%‘w”ﬂ%fh%t eroaryl, heteroarylal kyl, heter ocycﬁfﬁljgz"‘]%%gs?lf

het erocycl yl al kyl , cycl oal kyI and ar )éimal kyl can be unsubstituted or |

optionally independently substituted“with one or nore noieties which can be

the sane or different, each noiety bei n% i ndependently selected fromthe

group consisting of hal ogen, al kyl CLBHAS CN, -OCF3, -OR6, -C(OR7, -NR6R7,

O - SR6, 802 R7, -S(02)NR6R7, 15 -N(R5)S(02 R?
-&%%&@S%WRS)C(@NRG(W Zind NOZ( R)2 IS sel ect ed(frZJm(cha group

. consi sting of hydsegaipouidl rePké@éntecabymbtruct@lréﬂyrauhuraal kenyl al kyl,

al kynyl al kyl, aryl, aryl al ky
heterocyclylalkyl cycl oal kyl, cprél o
C( O ORe, C(O)NR5R6 al kyl substl LUt
be 20 the sane or different with ~ea h

-(CH2) m NN-Re, (CH2) m--R8 -aryl - N N\YRg“agy! N-R8 and "--' , wherein each of
said aryl, heteroaryl, arylalkyl andyheterocyclyl can be unsubstituted or
opt i onaIIy independently substitutBd Vth one or nore noieties which can be
thegsanme or different, each 25 norglyuRehing i ndependently sel ected fromthe
group consi sting of haI ogen, aI kyl, cycloal kyl, CF3, CN, -OCF3, -OR6,

- C( O RmwhersiReR7, - C(O) OR6, - O)NR5R6 - SR6, -S(02) R7, -S(02) NR5RS6,

-N(R5) S( Q2 d h, 200,/ 04/0 6872

PCgI' / U)SZ(()O?} g%ﬁ‘%@ﬁ%ﬁ“&éﬁ@%}m&%ﬁs rgé:@f ?@‘%é’fﬁ%%@r‘??%ﬁ] t he group

copsi stidierodky uatkyh@qle@me c!P;NR@E&oc@Fﬁaik@A @‘Maikypygbl@@hml N@Ril heteroaryl,
het er oar yl alfyl het er oc het er ocycl.y IkyI, al kynyl enyI

" crre)-Clai LR Bl S ONR e s ach Gty 6o R5, 5
: S(@Z) N@%@%@e@yﬁaﬁl%é\ﬁmlw HdeBfot\tRalky ARSI ng AryleitiF 6" - R6

can be unsubstituted or optionally independently substituted with one or more

het er oa‘{< het er oar yl aI kyl, heter ocycl yl,
yl al kyl, -CF3, C(O)R? - NR6R7,

h 1- 6 R9 groups which groups can

bei ng i ndependently sel ect ed,

moieties which can be the same or different, each moiety being independently -
selected from the group consisting of halogen, alkyl, CF3, CN, -OCF3, -OR®,
-C(O)RY, -NR°R’, -C(O)JOR?, -C(O)NR®R?, -SR?, -S(0,)R’, -S(O)NR°R’,

15 -N{R®S(02)R, -N(R®)C(O)R® and -N(R®)C(O)NR®R” and NO;

. RZis selected from the group consisting of hydrogeh, R®, alkyl, alkenyl,
alkynyl, alkenylalkyl, alkynylalkyl, afyl, arylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl, heterocyclylalkyl, cycloalkyl, cycloalkylalkyl, -CF3, —-C(O)R’,.-NR®RY,

D -C(OYOR®, -C(O)NR®R?, alkyl substituted with 1-6 R® groups which groups can be -
20 the same or different with each R® being independently selected, '

1?1'/ (CH2)m \/ \N— éa

7 L

S—(CH)a—N  N—R®
AN

g——aryi——N N-RE AV NS | .
—  and , wherein each of said aryl, heteroaryl,

arylalkyl and heterocyclyl can be unsubstituted or optionally independently
substituted with one or more moieties which can be the same or different, each

25  moiety being independently selected from the group consisting of halogen, aikyl,
cycloalkyl, CFa, CN, -OCF3, -OR?, -C(O)R’, -NR°R’, -C(O)OR?, -C(O)NR®RS,
-SRE, -S{02)R7, -S(02)NRR?, -N(R%)S(02)R7, -N(R®)C(O)R and



t-2 and -2 0 e (R6) rwherei n each of said aryl, Kyl , ary ghdl boo7
cycl oal kyl , heteroaryl\Whet eroaryl al kyl, 10 heterocyclyl and

heterocywbngm/@ghnfor R3 and the heterocycl yl noi eti es »IOBER2003029841 ures are
- shown i medi ately above for R3 can be substituted or optionally

i ndependent |y substituted with one oggnore noieties which noieties can be
the .sanme or different, each noiety being independently selected fromthe

group 5 hal ogen, al kyl, aryl, cycloal kyl, CF3, CN, -OCF3, -OR5,
- R4R§Q&§2‘§&bhnﬁ [ﬁIGRSRG - C(R4R5) nNR5R6 C( 02) R, C( O) R5, -C(O NR5R6, SRS6,

S(02)R6, O R3-iS6BRNREREM thiI RN BCaRSBTIng oNHRR@ERR-NRA RAR -OF £3160,0) NR5R6:

R4 is sel ecﬁ(ed fromthe g consi sting, o

cycl oaF¥slpalkyk ryl, I, Retesarah J/"Ie?e"ﬁé%@'ﬁélﬁ V?EQTR‘;‘/}’C’Y|hg|@%r”gQgS‘P&i’@”<¥' alk%yf

LR W R SRt
cych oat&{D-) NR@?‘I(’,EHQ(D OR®; (CIPNR® -CW(ﬁyHE)—r(C%H)nRBJ wher ei n each of

sai-d aryl gryl cycloalkyl heteroaryl, heteroarylal kyl, heterocyclyl and
hetero&yﬁ%}? g : be substltuted or optlonally substituted with one or

nore noieties h Can be the sane or different, each noi ety being _
i ndependent |y sel ect ed from t he group consi sting of hal ogen, alkyl, 25 aryl,
cycl oal kyl, CF¥ - - -NRRR6, -C(02)R5, O) NR5RG, “SR 6, 19

Mar ch 2007 20041 26872 PCT/ US 29841 * 55 , -S(02) NR5RS,
-N(R5) S(02) R7\ - N( RS)'QQZTp (R5) O)N @,’ atkyl or aryl; R6
i's selecteqhq) omth gro ;é sting ; §roaryl

aryl al kyl, cycl o heteger oaryl a i het rocycl yI™@pgd heter qcycl yI al kylr-g._‘
wherein 5 each of sal d alkyl, aryl, heteroaryl, arylalkyl, cyc oal kyl , =

het er oaryl al kyl , heterocyclyl an arocycl yl aI kyl can be unsubstitut ed or
optionally i ndependent |y substiftuted\with one or nore noieties which can be
the sane or different, each noijety bes independently selected fromthe
group consi sting of ~N '

(R%n

wherein each of said aryl, alkyl, arylalkyl, cycloalkyl, heteroaryl, heteroaryiatkyl,
10 heterocyc!y}l and Heterocyc]ylalkyl for R® and the heterocyclyl moieties whose

structures are shown immediately above for R® can be substituted or optionally

independentiy substituted with one or more moieties which moieties can be the

same or different, each moiety being independenﬂy selected from the group

consisting of halogen, alkyl, aryl, cycloalkyl, CF3, CN, -OCF3, -OR?, -C(R'R®),OR5,
15 -NR°R®, -C(R'R®),NR°RS, -C(02)R?, -C(O)R®, -C(O)NRR?, -SR?, -S(02)R, | S

-S(02)NR®RE, -N(R®)S(02)R, -N(R®)C(O)R? and -N(R*)C(OINR®R?; .

R* is selected from the group consisting of H, halogen, CF3, alkyl,

cycloalkyl, aryl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyi, atkynyl,

alkenyl, -(CHR®)-aryl, - (CHR®),-heteroaryl, -(CHR5)-ORS, -S(02)R®, -C(O)RG, -
20 S{O2)NR°RP, -C(O)ORE, -C(OINR®R®, cycloalkyl, -CH(aryl)z, (CHz)rNRE,

HQ/(CHz)m\/:m\N*Ra .

and , wherein each of said aryl, alkyl, cycloalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl and heterocyclylalkyl can be substituted or optionally
substituted with one or more moieties which can be the same or different, each
moiety being independently selected from the group consisting of halogen, alkyl,

25  aryl, cycloalkyl, CF3, CN, -OCF3, -OR, -NR°R®, -C(0,)R5, -C(OINRR, -SR®,



hal ogen, al kyl, aryl, cygloal kyl, heterocyclylal kyI CF3, O%Cﬁ %OTCRS
-NR5R 0, 10 - N(R5)Boc, RARS)ORS, - C(O R6, -C( 5, - ( RSRT - SABH,

-SR 0, -S R7, .- S(02) NRSR 0, - N(R5)S(02)R7, -N(RS) 2@@91,29341
=N R5) &@5’5’%@ 2R10 is selected fromthe group consfg’t@?rﬁ%s of al kyl ,

caryl, arylalkyl, cycloalkyl, heterogyclyl;heterocyclylalkyl, heteroaryl
and heteroarylalkyl wherein 15 each of sald al kyl, aryl, arylalkyl

| oal RH I 5 1 | al kyl
can be é&”gzbg???@‘)ﬁ%ﬁor AL X R Ry caepes rar v ol
whi ch can bR’ishid, stkykopangi fferent, each noiety being independently
et o ety BErSRAT GRS Sk o AR i e Rk i
-2 - 5,
- ﬁg ng @?@?‘%Qaﬁ%‘ggﬁ’ &e %r% anléy"- N% ng C\,((E éﬁi ﬁ&ggg? or&g&a?@ﬁfgﬁléy%ﬁ) R5 and
RLG i geadeoﬁf]mldtalkylwmmen(h e}a?(yla%ylawtlc%kylnhetemrwm"%ﬂ,y NRSRﬁ, maK b;a

t t ty, t

L2 4 chRPERvEDh 50 RSbERSED I crpia Stk ot abtodbla or 25 optional ly
'”deDeﬂ%géhdeﬁW BGh SRl lméﬁewr?ﬁbréﬂﬁoi%flew&c elir%ﬁ‘{ﬁé’saﬁ?e $ selected

fromt roup consi sting of cycl oal eteroaryl, arylalkyl
and hedlﬁewrtyead:fkmomhfdmngml@@pbndénﬁﬁsdeatadyﬂmmdpelgowmybnsm’mn@obary| al kyl ,

|, t b
“ndepeligERery LBty rfﬁaﬁiﬁ%%y%%fﬁcﬂ@w Akge %ﬁﬁ%@%ﬁ ﬁﬁn e the same
ff I th
o St ;\Y"XC’Wa?”(o’gﬂfeé%@@”wcmg%%ﬂﬁm “ors,
*;__.__g,_R5R1-S(O@EOR§£OQ& &5 (RWRW@ )C(@Q%)% gad - SR10, - S(02) R10,
(02) 2@29%& )05(02) R10, -N(R5)C(O R1D and i 19 March 2007 WO
~2004/0 003/029841 56 -N(R5) C(O NR5R10; R8 is selected fromthe

group consi B isgetdctBE fron0{He) ML RIdhnsistifg AT HRIRA Caryl, Gr@afRyl, - (O OR6 and

-S(02) R7; REY‘(:E sel egég'd fgj%%oﬁfc&?@%%p conrsy\st %oar}ygﬁgfg) CN NR5R10,
- N(5Q5) SA87 bR aid- ko a, QriAzagH cy%%ﬁ?ﬁ(r@tm@l, heterocyclylatkyl,

heteroaryl, and heteroarylalkyl can be unsubstituted or optionaily substituted with

one or more moieties which can be the same or different, each r_noiety being
indepéndenﬂy selected from the group consisting of halogen, alkyl, aryl,
cycloalkyl, heterocyclylalkyl, CF3, OCF3, CN, -OR5, -NR*R5, -N(R°)Boc,
20  -(CR*R%).0R®, -C(0O2)R?, -C(ONR*RS, -G(O)R®, -S03H, -SRS, -8(0,)R’,
-S(02INR'RS, -N(R®)S(02)R, -N(R®)C(O)R” and -N(R®)C(O)NR*R?;
or optionally (i) R® and R in the moiety ~NR°R'?, or (i) R® and R® in
the moiety —-NR°R®, may be joined together to form a cycloalkyl or heterocyclyl

moiety, with each of said cycloalky! or heterocyclyl moiety being unsubstituted or
25  optionally independently being substituted with one or more R® groups;

R’ is selected from the group consisting of alkyl, cycloalkyl, aryl, heteroaryl,
arylalkyl and heteroarylalkyl wherein each of said alkyl, cycloalkyl, heterbarylalkyl,
aryl, heteroaryl and arylalkyl can be unsubstituted or optionally independently
substituted with one or more moieties which can be the same or different, each

30 moiety being independently selected from the group consisting of halogen, alkyl,
aryl, cycloalkyl, GF3, OCF3, CN, -OR?, -NRR™, -CH,0R?, -C(02)R5, -C(O)NR°R™,
-C(O)R?, -SR™®, -§(0,)R™?, -S(O2)NR°R®, -N(R%IS(O2)R™, -N(R®)C(O)R™ and



Rll1 is H alkyl or arylge. mis O to 4; and nis 1’ 10 2. Thgr.earpound of

claiml1l, Ris selecte om the group consi sting aryl, heteroaryl,

al kyl, wé %OKM% .peteroarylal kyl, -S(02)R7 and-C(O R7, peheksiosopseh of

sai d. al Ky and heteroaryl can be unsubstituted or optionally

i ndependently substituted with one gg nore noieties which can be the sane

or different, each noiety being independently selected fromthe group

con5|st Mﬁ&@ g, alkyl, 15 CF3, ON, -OCF3, -NR6R7, -NR6C(O R8. and
I, phenyl or pyridyl, wth each of said alkyl, phenyl

and pyri dyl [&fs ﬁe&édﬁ@mﬂw@ﬁuﬁwr@bt@f RS, 000 JVR R Wlependent | y
substi t ut ed vm ,more noieties which can be the sane or different,

each rmﬁé@y)l\ﬂﬁll:ho TQ@Q&H&H@OW %%5@&)R?om the group consisting of

hal 3 0 R7, d 20 '
-ﬁl( %g)eg(o) R&%SEIgééélepgﬁéoc@k (f%e %rﬁP O e ((ﬁﬁ’)gﬁgf@ﬁ?-l’ haﬁggen al kyl ,
al kgnyl C(ogokénw;(o)wﬂﬁﬂw hgi;ér c@(@jRTar@Rﬁ CS@))@?? V@ HMNR'REGh of said al kyl,
al kynyl et eroar%g( can unsubst Ituted or optionally

|ndepen5’éﬁt)%ﬂcéﬁf379tm%t Iﬁn&ﬂﬁ* ONR Q‘W% Fr’ml eties which can be the sanme

or differentpit eing 25 independently selected fromthe group
consi sting o|$ ﬁgfgﬁ‘%ﬁp@ CF3, CN, - OCF3, and -OR6; R3 is selected from
t he group cmnssﬂﬂon@aﬂd H, aryI heteroaryl, -(CHR5)"- aryl,

-(CHRS) " -heteroi [ (CH261<~ -R8 -(CHR5)"-0OR6, -C(O Re, cycloal kyl,

-NR5R6, - CH(ARy ‘)4)2/ 30 19 March 2007 WD 2004/ 026872 PCTI US2003/ 029841

_57 1683C 2.~ NITRE cBboBad drlaim 11 MPis $bibcteddrd®®e §rctip consisting of aryl,
heteroaryl, alkyl arylatkyl, heteroaryialkyl, -S(02)R? and ~C(O)R?, wherein each of

said alkyl, aryl and heteroaryl can be unsubstituted or optionally independently
substituted with one or more moieties which can be the same or different, each
moiety being independently selected from the group consisting of halogen, alkyl,
15 CF3, CN, -OCF3, -NR°R?, -NR®C(0O)R® and -OR®; and R’ is alkyl, phenyl or pyridyl,
* with each of said alkyl, pheniyl and pyridyl for R? being unsubstituted or optionally 7
independently substituted with one or more moieties which can be the same or
different, each moiety being independently selected from the group conéistihg of
halogen, CN, CF3, alkyl, -S(02)R’, -S(02)NR°R’, -N(R®)S(02)R’, and
20 -N(R®)C(O)RE: |
R2?is selected from the group consisting of H, halogen, alkyl, alkynyl, .
alkenyl, aryl, heteroaryl and —C(O)R’, wherein each of said alkyl, alkynyl, alkenyl, ' D
aryl and heteroaryl can be unsubstituted or optionally independently substituted
with one or more moieties which can be the same or different, each moiety being
25 independently selected from the group consisting of halogen, alkyl, CF3, CN -
OCF3, and -ORS;
R3 is selected from the group consisting of H, aryl, heteroaryl, ~(CHR®)y~
aryl, -(CHR®),-heteroaryl,
o (O e
~(CHR®),-OR®, -C(O)R?, cycloalkyl, -NR°R®, -CH(aryl)z, ,
30 '



-nJ 1 Ni-2or 125 V\,hf\‘i n each of said aryl, cycI&l kyl B%ﬁa&%garyl -

and the heterocyclyl s ctures shown i nmedi ately ve for can

substitu r jonal ly independently substituted wi e

noi et i es‘ﬁ?@ﬁmég@# be the sane or different, each noi e??@g?"@”w

" independently selected fromthe gr oupjgconm stl ng of hal ogen, CF3, OCF3,
al kyl, ON, aryl, -C(OR5, -C(02)R5, -5(02)R6, -C(=NH)-NH2, 10 -C(=CN)- NH2,

hydr oxyal kyl , q_l oxycar bonyl, -SR6, and ORS, vvlth the proviso that no

carbon adj acent o~ gen atom et erocyc g carries a - OR5

nmoiety; R4 is sel tred fr mthe gr rdup comsi sti ng of H &l kyl, aryl,
heteroaryl, - aryly. - R5) ‘het yIR"— " ORG, -C(O) R6,
.cycl oal kyl , -CH( aryI ( m (\/-\ 155and wheret of said aryl

and heteroaryl can be substituted orHoptiohglly substituted,with one or
~nmore noi eties which can be the same or different, each noiety being
i ndependently sel ected frqg . onsistin al ogen, al kyl, aryl,

CF3, CN, -C(0 5\:3}’%5 | ower alkyl; 20 R11 -
®ho-3. 0 Q29 )garch 2007 WO

is Hor |ower !
20041026872 Pd D03/ 029841 The corrpounall , Wherein Ris
sel ected from thegroup consistiwg” of phenyl, pyridyt2 pyrazpmnyl,

pyridazinyl, pyrimdinyl, benzyl, pyrl dyI met hyI pyrazi nyl met hyl ,

pyridazi nyl net hyl , pyri m di nyl net S(02) ar yI -S(02) het eroaryl ,

-5(02) al kyl, -C(Oalkyl, -C(Oar yI and N het eroaryl, wherein 5 each of
sai d phenyl, pyridyl, pyrazi ny( rid 5 pyrim di nyI , alkyl, aryl and
heteroaryl can be unsubstituted or © 1Qnal Iy i ndependently substituted with

5 wherein each of said aryl, cycloalkyl and heteroaryl and the heterocyclyl
structures shown immediately above for R® can be substituted or optionally _
independently substituted with one or more moieties which can be the same or-
different, each moiety being independently selected from the group cohsisting of
halogen, CFs, OCF3, alkyl, CN, aryl, <C(O)R5, -C(O2)R?, -S(O2)R®, -C(=NH)-NH,,

10 -C{=CN)-NH,, hydroxyalkyl, alkoxycarbony!, -SR®, and OR?®, with the proviso that
no carbon adjacent to a nitrogen atom on a heterocyclyl ring carries a — OR®
moiety; _ |

R* is selected from the group consisﬁhg of H, alkyl, aryl, heteroaryl, -
(CHR®);-aryl, - (CHR®)y-heteroaryl, -(CHR®),-OR®, -C(O)RE, cycloalkyl, -CH(aryl)

N-R® _
15 and . Wherein each of said aryl and heteroaryl can be

n (CHadm N
substituted or optionally substituted with one or more moieties which can be the
same or different, each moiety being independently selected from the group
consisting of halogen, alkyl, aryl, CF3, CN, -C(O2)R® and -S(0,)R®;

R%is R is H, aryl or lower alky;
20 R is H or lower alkyl;
mis 0 fo 2, and

nis1to3.



nmore noi eties which cga be the same or different, ch noi e}glMQJ%
I ndependently sel ect e%rom the group consisting ad, Br, I ovver al kyl ,
CF3, C'\l’wo'z%{;az%’ -OCF3, -N(H C(Oal kyl, al koxy and I@TJUSlzﬁoamwéﬁhe
~conpound of clarm 3, wherein R is unsubstituted phenyl, unsubstituted
pyridyl, benzyl whose phenyl can be G8substituted or optionally

i ndependent | y " substituted with one or nore noieties selected fromthe

group @nsi sthdrapolmd 6F claffh 2, WRerdihR invslectiideh Dédiau Jpw@mﬂsﬁﬁ%t hyl
whose pyridyl can be unsubstituted or optionally inde 5 ently stituted

with orfé pbenwbpan% RYreeiny!, pyridariayt eyriridpvk hengyrl oy feing of F, O,

unsubstpy%:% %g@ﬁ“@%ﬁ y su SW%“Q-"W&%V' W(%%? ;‘ﬂﬂﬁpgl m(;?gt |b:s sel ected

fromt hS(@ﬁ)h&mrcaml StOnallgf, —E((DblkyBr-C(GEéryl al{ HCQO W) édbidb aapid whleBeinor
pyrldylsulfonyl whose pyridyl can be unsubstituted or optionally
sub3t i taachPf vﬁaﬂq]PB‘H@"d?Wf%’l‘ @Yﬁ@ﬁ‘@l’p eyridaziay: yimidym: alkylgestgndonsi sting 20

of F, MB&H% erein R

S ben(z':J erﬁ%g@?ﬂnhen'ﬁsqlbgs %tglptggtﬁﬁﬁa" d%_Elone 0 nnrémrtr%‘lﬁg‘?{l es seY\Qct ed

fromt hnon@rmumtueewmwl cag befthé sabhe oBdiffefnt, eadl{ MoEtPuEiHsyy and CF3. 6. The

corrpoundofcalm3 ein Ris ridyl met ridyl . Ls

substi ¢ qué?ﬁ Wyéﬁ@CW%whWrQP “§éi'8@9£é‘=f3r®gq H@/SM&%&) sting of

F, d, . |, - sev fand- d of cl 3, wh R
C dﬁﬂt? qqu))@{(@ggmgl oun and frgqconpound of claim erein

IS pyrlmdlny of claim2, wherein R is H F, d,
Br 10hydk.oxyal h@d:qmp@und)méclairaBkwheF@O Ris mhmjtzsmqje@Meoﬂ clhauhsiﬁutadher ein R2

H d t.hyl Th 2. wh .
5 1o g e, Sl st SaoSamRAasndtrlyn 2 vher e
PCTI US200380288 dkth dp@ de e ;%onauys seledtba fRinh g rbup) dotsiting ey |Ciand t he

het er oc cld\l noi eti es shown imedi ately above for can bé unsubstituted

or opti FFmééSaMb’h@(Q)%sPWQM‘@@tW whosaeysidyl can be

unsubstituted or optionally independently substituted with one or more moieties
15  selected from the group consisting of F, Cl, Br, CN, CF3, and ~N({H)C(O)CHa,
phenylsulfonyl whose phenyl can be unsubstituted or optionally substituted with

one or more moieties selected from the group consisting of F, Cl, Br, CN,

—_N'(H)C(O)CH3 and CF3, or pyridylsulfonyl whose pyridyl can be unsubstituted or

optionally substituted with one or more moieties selected from the group censisting
20 of'F, Ct, Br, CN,-N(H)YC(O)CH3 and CF3. -

5. The compound of claim 4, wherein R is benzyl whose phenyl is substituted
with one or more moieties selected from the group consisting of ¥, Cl, Br, CN, :)
-N(H)C(O)CH3; and CF3;.

6. The compound of claim 3, wherein R is pyridylmethyl whose pyridyl is

25  substituted with one or more moieties selected from the group consisting of F, Cl,
Br, CN,-N(H)C(O)CH3 and CFs.
7. The compound of claim 3, wherein R is pyrimidinylmethyl.
8. The compound of claim 2, wherein R?is H, F, Cl, Br, hydroxyalkyl, or lower
alkyl.

30 9. The compound of claim 8, wherein R2is H, CI, Br, hydroxymethy! or methyl.

~10. ‘The compound of claim 2, wherein R? is H, alkyl, aryl, -NR°R®,



- nmore noi eties which can the sane or different, each rml 6t3§1\9%§g33
[ ower

i ndependent ly selected f the group consisting of ,
al kyl ,  hydroxyal k al koxy, -S(02)R6, and CN. 11. e._c claim 2,
wher ei n |2§04F‘?26§§'¥kyl or aryl, wherein said alkyl or gp&?@@ﬁ&q%ggﬂ _

" unsubstituted or optionaltly independ |y substituted with one or nore
noi eti es which can be the sane or difi®erent, each noiety being 10
i ndependent|y sel ected from.the group consisti ng of F, d, .Br, CF3, |ower

al kyl, hydroxyal kyl , al kgxy, (02) R6, and 2. The corrpound of claim 2,
wherein R5 is H  13. Tha conpou d of claim ,2wh rein mis 0. 14. The

corrpound of claim 2, V\:h?i 15 15. A co of the fornula: ~Br
,Cl N, N/ N—N\N—N(FRH. AN N L NA ~ClB§ Br  N,NNNNN
NN NHNHNHNHIN NI 9 rch 20@% ., WO 2004/ 026872

PCT/ US2003/ 029841 60 Br Br / ICl \ O °N.N NN N-N N-N NH NH NH O \ p\ Op-
A 1 i Nwvhetein sal alkil avdCaryCan8 the heterbepdhnhbitties showN-itdrhkdibitelNabove NH O

HN, O
C%Zor R® can be unsubstituted or optionally independently substituted with one or

more moieties which can be the same or different, each moiety being

5 independently selected from the group consisting of F, ClI, Br, CF3, lower alkyl, -
hydroxyalkyl, alkoxy, -S(02)R®, and CN.
11.  The compound of claim 2, wherein R* is H, alkyl or aryl, wherein said alkyl

- or aryl can be unsubstituted or optionally independently substituted with one or

more moieties which can be the same or different, each moiety being

10  independently selected from the group consisting of F, Cl, Br, CF3, lowe'f alkyl,
hydroxyalkyl, alkoxy, -S(02)R®, and CN. |
12.  The compound of claim 2, wherein R is H.
13. The cbmpound of claim 2, wherein m is 0.
14. The compound of claim 2, wherein nis 1.

15 15. A compound of the formula:




pos NBr/ 1 C [/ 1C | Br N.NNNNNNN NH NH Ny Q%Sh #0838\ 023
QZS\ / NHAc INI / NHW I N Br Br Br HOHBr NNTNN/ OHd NN NN NH NH NH
NH OH OZSyd 26d4702682 / NHAc OH Br H Br H Br Br H N N \ PNTNS2003N2984N OH N_N
./ OHNNO NHNHNHNHH ON or a pharnmaceutically acceptable salt or

sol vate thereof. 16. A conpound of tH& formula: 19 March 2007 61 C Br Br \
NN/ NNNNNHNHNHIVNNI J Br Br HOHBr N° NN NOHO t?N NH NH NH
C_]-ll\NlQll\N H Br H Br

T Br, Cl

\\ = SN

N—'N = \N(N S

NH
5 s = - I =

or a pharmaceutically acceptable salt or solvate thereof.

16. A compound of the formula:




tN\ NNNNNOHNNOHNN NHNHNHNHINININ or a pharmgeglfhed | Y
acceptabl e salt or solvate thereof. 17. The use of at |east one conpound of
claim1, for the manufacture of a nedicanment to inhibit one or nore cyclin
dependént ki nases. 18. The use of at | @ast one conpound of claiml for the
manuf acture of a nedicanment to treat one or nore di seases associated with
cyclin dependent kinase. 19. The use of claim 18, wherein said cyclin
dependent ki nase is CDK2. use of clalnh}S wher said cyclin
dependent kinase is n®k ated pr ot LN ERK). 21- The

i endent k'ﬁa e I|s glycogen synthase
imA8, mheNeN ~Kai d di sease is
ancer of th | adder, breast,

col on, kidney, liver, | ungNHsrraI | cell Hg cancer, ophagus gal |
bl adder, ovary, pancreas, ch cervi roid, Mte, and skin,
i ncl udi ng squanous cel | carC| no 19 March 2007 62 | hkg a, acute

e I

ki nase 3 (GSK3bet a). 2% NTh,e use of
sel ected fromthe grouﬁ‘l consi sting

| ynphocytic | eukem a, acut hobI astic ema, B- cHll |ynphoma, T-
cell Iynmphoma, Hodgkins |ynphgma, non-Hodgki ns Iyrrphoma iry cell

| ynphoma and Bur ket grs | ynph ; aente and ¢ He nyel ogenouys | eukem a,
nmyel odyspl astic syndr N R ar conma,
rhabdonyosarcoma; asty o yt ma, sdhwannomnas;

mel anoma, semi nonm, tWFawECar ci nova, NO dero pi gnment osum

keratoctanthoma, thyroidpwpllicular canggr and Kaposi'ne sarcaose. 23. The
use of (i) an amount of a first conpoun ichis a Qund of claim1,
or a pharmaceutically acce e salt or IoI\Nate t her eo | N )

--..\ '-=-..\ --..\ \\
NH

or a pharmaceutically acceptable salt or solvate thereof.

17.  The use of at least one compound of claim 1 for the manufacture of a

medicament o inhibit one or more cyclin dependent kinases.

18.  The use of af least ohe compound of claim 1 for the manufacture of a
i) medicament to treat one or more diseases associated with cyclin dependent

kinase.

18. The usé of claim 18, wherein said ¢yclin dependent kinase is CDK2.

20. The use of claim 18, wherein said cyclin dependent kinase is mitogen

activated protein kinase (MAPK/ERK). |

21.  The use of ¢laim 18, wherein said cyclin dependent kinase is glycogen

synthase kinase 3 (GSK3beta). | _

22.  The use of claim 18, wherein said disease is selected from the group

congisting of:

cancer of the bladder, breast, colon, kidney, liver, lung, small cell lung
cancer, esophagus, gall bladder, ovary, pancreas, stomach, cervix, thyroid,

prostate, and skin, including squamous cell carcinoma;



a and (ii) an amount of at |east one second conpound, said s??gﬁghgﬁgpound
bei ng an anti-cancer agent for the manufacture of a nedi canen o treat one
or nore diseases associated with cyclin dependent kinase, wherein the
amounts of the first conpound and sai dggecond conpound result in a

t herapeutic effect. 24_ The use of claim 22, further conprising radiation
therapy. 25. The use of claim 23, wherein said anti-cancer agent is selected

fromthe group js@ashat bogedfmphosstioséukendaaanaie Jynophsiiiasticleukrmier Bbi ci n,
taxotere, taxol, etoposide, irinotecan (or CPT-1 1), tar, topotecan,
pacl i t axel ,celldymphrey, |- éﬁlbivmnhé‘ﬁb%%%iw‘é‘ﬁfw@?f ?1%?'@0@%@% o

nmet hoxt r exat - F ' L) nﬁ@h{g@hospham de, 4-[2-[4-[(11
R) - 3, 10- di §¥%Pﬂggé¢ﬁg[5f§é@@ﬂph°éﬁgﬁ§?@& ber\:{zo[ 5, 6] cycl oheptal 1, 2-b] pyrid

i n-11-yl -] - 1- pi peiteianyg lchreioRyetdnenpus Isykepda i myeledysrrstigRYadione gie ar ni b,
L778, 123 (a farnesyl protei.n transferase inhibitor), BM5 214662 (a farnesyl
protein traﬁ’f@f@ﬁ%“?r‘ﬁﬂ "Br), lressa, Tarceva, antibodies to EGFR

d eevec, i ntron,qahaskomddAmaiydbsatidn®éan, genctitabine, Uracil nustard,
Chl or met hi ne, | ff(l)@?arri de, Mel phalygjn, Chl orambuci |, Pi pobr oman,

Tri et hyl enenel anastmcylrhateureblastonss giemacEnichwanBaBl@S an, Car musti ne,
i} fne Sront . ! o e
O Nor capt opBEIAEN % SR e Tierh et Bna JrRUBRRE .

6- Mer capt optif ar dbine phosphate, oxa

| eucovi rin, pigeitdlint ketatoRemtiasha) theid flidularsianoer and Keposilsi saecorvandesi ne,
Bl eonyci n, ctinonycin, Daunorubic¢in, Doxorubici B Egl rubi cin,, l.darubicin,
M t hr amyci n23.19 Wae 8Ee 22N e aues &) 8 Srgceyaynd wvpishy ?rﬁoﬁ?pqi’-nﬂsogar agi nase,

Jeni posi de baftn ELPhpLARbEadically aBL BNk altih eohvall ihef@ist OSt erone,

Predni sone, OXynmest er one, Dlriormstano one propionate, Testol actone,
Megest r ol aceha(id,arMenbynt gfrat devst ohersecont coyipperd,esicsecrnd amBpRInsbl one,
Trianti nolope, Chlorotriani sepne, Hydroxyprogesterone, Am nogl utethim de,
Est r anmust i n@?'hgﬁéh?ﬁk%?%@g% oneacetate, Leuprolide, Flutanide,

Torem fene, gosefglhd manGisddidtidfa medicafidnttd Peatbid eraurediseds@acr i ne,
Procar bazi ne, Mtotane, M toxantrone, Levam sole, Navel bene, Anastrazole,
Letrazol e, eayeéatednyithecyclin dependent kinase,

wherein the amounts of the first compound and said second compound

result in a therapeutic effect. '

24.  The use of claim 22, further comnprising radiation therapy.

25.  The use of claim 23, wherein said anti-cancer agent is selected from the

group consisting of a cytostatic agent, cisplatin, doxorubicin, taxotere, taxol,

efoposide, irinotecan (or CPT-11), camptostar, topotecan, paclitaxel, docstaxel,
= epothilones, tamoxifen, 5-fluarouracil, methoxtrexate, 5-Fluorouracil,
temozolomide, cyélophosphamide, 4-[2-]4-[(11R)-3,10-dIbromo-8-chloro-6,11-
dihydro-5H-benzo[5,6]cycloheptaf1,2-blpyridin-11-y!-]-1-piperidinyl]-2-oxoethyll-
Tepiperidinécarboxami,de, tipiférnib, L.778,123 (a farnesy! protein transferase
inhibitor), BMS 214662 (a farnesyl protein transferase inhibitor), lressa, Tarceva,
antibodies to EGFR, Gleevec, intron, ara-C, adriamycin, cytoxan, gemcitabine,
Uracll mustard, Chlormethine, Ifosfamide, Melphalan, Chlorambucil, Pipobroman,
Triethylenemelamine, Triethylenethiophosphoramine, Busuifan, Carmustine,
Lomustine, Streptozocin, Dacarbazine, Floxuridine, Cytarabine,
6-Mercaptopurine, 6-Thioguanine, Fludarabine phosphate, oxaliplatin, leucovirin,
oxaliplatin, Pentostatine, Vinblastine, Vincristine, Vindesine, Bleomycin,
Dactinomycin, Daunorubicin, Doxorubicin, Epirubicin, Idarubicin, Mithramycin,



Rel oxafine, Drol oxafine, or Hexanethyl nelam ne.. 26. A phar n’r&@g} *‘é@?
conposi tion conprising a therapeutically effective anount o © t one
conmpound of claim1 in conbination with at |east one pharmaceutically
acceptable carrier. 27. The phar maceufgzcal conposition of claim 25,
additionally conprising one or nore anti-cancer agents selected fromthe
group consisting of cytostatic agent, cisplatin, doxorubicin, taxotere,

t axol , et ongkgﬁf?Igﬁ%—"{lh{lg%'xaﬁl(gq_ansparggmtsg,s‘f@mi{)oiidéd?&can, paclitaxel,

docet axel , “epo ones, ifen, 5- fluorouracil, nethoxtrexate,
5-f | uor our Ethihylesteatialo Disthyletilbeyitolopesiopiesenal &£ rednispne, [Fuppymesterone,

R) - 3, 10- di br onp- 8-chl oro-6, 11- di h.O= | ohept al 1, 2-

bi pyri di n- QFQWPSFDQPO&%PPEHHWﬁ%&’&%@ﬁs%‘%@%@%&?‘?‘gi necgr bE)xam' de,

zar nestra fdihpbicaidiine, Wetfyitebodterohar Restirisdlores, Siriansianiohier ase

inhibitor), BM5 214662 (a farnesyl protein t[a%‘Is_'fe,rasg i nhibi.tor), lressa,

Tarceva, afhidrotiiasisene, BgArXxyptagssiesene. Amnegiutathinide, ERTaEHFYI% . ~ cyt oxan,
enti t abi n raci I hi.n f @A [

el or ambuc el BB SHaHeretal I HERAINE] Elarhio®) RB1diiterls: BUSIeAN

Tri et hyl engiigpignh asqrbepaitthnidyd BugulebaAmsEarime, Rronarbazinenivitotare,

Streptozocin, Dacarbazi ne, Floxuridine, ar abi pe - Mer capt opuri ne,

6- Thi oguaniMf@,XfaFﬁfQﬂﬁfW%S‘HEOEEH@PGU&W%%?F&%F E@frazq%,rl\]%ﬁ%%cﬁ’ﬁaﬁ&e.
Vincristin Si i i LN, Daunorubi cin, Doxorubicin,
Epi r ubi ci njﬁ%]%[gdﬂﬂ'%i P?ﬁ?xgr%g%regﬁ%he@%ﬁg%M/ 026872 PCT/ US2003/ 029841
64 M t hr amp@i, n, ADslnaryreanizatiog] ciompasiticompepristlg 4 thierppewtifalip sfectiveni posi de
Afa- Ethinylestradiol, Diethylstilbestrol,.Testostero I sone,

Ej:ilguoxy mest ATt 09Bﬂ?ﬁﬁ&%ﬁﬁ@ﬁ@”%&(i?@ﬁ%éﬁ QE&%%Q@B@H@{‘%%%% %ol acet at e,
Vet hyl pr ednygehgBsuticalfp by pteblesdrgsone, Predni sol one, Triantinol one,

Chl orotriani sene, 5 Hydroxyprogesterone, Am noglutethimde, Estranustine,

Medr oxypr ogdst erldwerivetraceyiica gprposiien of ciaim A @dditignali semerisiadsepel i n,
0 oot oL Rl B0 AEROTE D ERERIRIR SRl 0 00,
Rel oxaf i ne,agengl ais@ditim eloxorublitx aaesteyd, tetaetoposide, @BT-W, dimyiecar] of claim
1, in isol ac;[a%"(:jptoagtgr, gfgét]:aiceelr(\j, gaocrligxel, docetaxel, epothilones, tamoxifen, 5-
fluorouracil, methoxirexate, 5-fluorouracil, temozolomide, cyclophosphamide, 4-
12-[4-I(11R)-3,10-dibromo-8-chloro-6, 11-dihydro-5H-benzo[5,6]cyclohepta[1,2-
blpyridin-11-yl-]-1-piperidinyi]-2-oxoehtyl]-1-piperidinecarboxamnide, Zarnestra®
(tipifarnib), 1.778,123 (a farnesyl protein transferase inhibitor), BMS 214662 (a
farnesyl protein transferase inhibiftor); Iressa, Tarceva, antibodies to EGFR,

D Gleevec, intron, ara-C, adriah'lycin,' cytoxan, gemcitabine, Uracil mustard,
Chlormethine, fosfamide, Melphalan, Chlorambucil, Pipobroman,
Triethylenemelamine, Triethylenethiophosphoramine, Busulfan, Carmustine,
Lomustine, Strepitozocin, Dacarbazine, Floxuridine, Cytarabine,
6-Mercaptopurine, 8-Thioguanine, Fludarabine phosphate, Pentostatine,

Vinblastine, Vincristine, Vindesine, Bleomycin, Dactinomycin, Daunorubicin,
Doxorubicin, Epirubicin, idarubicin,
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Mithramycin, Deoxycoformycin, Mitomycin-C, L-Asparaginase, Teniposide 17a-
Ethinylestradiol, Diethylstilbestrol, Testosterone, Prednisone, Fluoxymesterone,
Dromostanoloﬁe propionate, Testolactone, Megestrolacétate, Methylprednisolone,
Methyltestosterone, Prednisolone, Triamcinolone, Chlorotrianisene,
Hydroxyprogesterone, Aminoglutethimide, Estramustine,
Medroxyprogesteroneacetate, Leuprolide, Flutamide, Toremifene, goserelin,
Cisplatin, Carboplatin, Hydroxyurea, Amsacrine, Procarbazine, Mitotane,

Mitoxantrone, Levamisole, Navelbene, Anastrazole, Letrazole, Capecitabine,

" Reloxafine, Droloxafine, or Hexamethylmelamine.

28. A compound of claim 1, in isolated and purified form.




