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WD 2004/ 026872 PCT/ US2003/ 029841 1 PYRAZCOLOPYRI DI NES
AS CYCLI N DEPENDENT KI NASE | NHI Bl TORS Fi el d of the
WO nyverdson The present invention relates to  PCT/US2003/029841
pyrazol o[ 1, 5- a] pyri di ne conpounds useful as protein
ki nase inhibitors (such as for exanple, the inhibitors
of the cyclin 5 dependent ki nases, mtogen-activated
protei n ki nase (NAPK/ERK) gl ycogen synthase kinase
3(GSK3bet a) _and _t he ke) harna |c I tlons
contTFhf PFFI%DI@EWU%%L EdPEH‘B}E"‘ﬁ g S% rea rrent
usi ng the conpounds and conp03|t|ons to treat
di seases such as, for exanple, cancer, inflanmmtion,
arthritis, viral diseases neur odegener ati ve di seases
such as Al zhei mer ﬁe% 5@\%@'";@;@ di ovascul ar _
di seases, and fu application clains
benefit of pr|or|ty fromU. S. provisional patent
application Serial No. 60/412,138 filed Septenber 19,
2002. Background of the Invention 15 Protein kinase

i nhi bitors include kinases such as, for exanple, the
i Tine bressng inventien relaies io-RIsperiabhnb-alpyiidies cpoprynds useful

o AR LS T AR bt ot RGO gl yapiocr
deper@éﬁt Ikmaéesenﬁtegenlecm@tea proteirs Emlase/(memm@ glyobgém

whi t f behi nd t I
synihg3e Kecahd (GEHOaa) TLinar ek, PBRIRRRUH eBecs o

consl 8, g B R RS n

Compogﬂhbﬂs |lns trgabdseasesambmam foeexampls, CasderminflemrmationGl
hase enzynes.,.Uncontroll e |f

arthrig, Ve ISPARER T CORAATE 8 ooarier S Fe ANl oase.

cardiddaScliléh elideR3e8Cand fungal AisBhSEs.fTHRgW ﬁ(&atidﬂl dmme benefit of
i nportant solid tunors. and

CDK2
prioritydrarn dJJSaprwiﬁl@ﬁ@ﬁatwméammSeflabNPv@@/ﬂég 1§3€"%
freu t sregul ated in a wde variety of human
Septeé'gtﬁ f@é% activity is required for progression
through Gl to the S phase of the cell cycle, and CDK2
is one of the key conponents of the GL checkpoint.
Checkpoi nts ser \Bagkarapngd:of thepventiangoeg72

gétgﬁggﬂéég%%ﬁﬁ rﬁ%“n h(ﬁ Rh9BES sﬁ@l‘ﬂ 8Nfeff 25 |th<§yC| e

event's and al I ow to respon to insults or
inhibifors lof thes ejzcrlmedesp@ms kinabés €CDKs),l nidegart agivapedt proteln

inas AR b a0 s Ro s o e oo
cychnaéleéé}?dent kinases are serine/threonine protein kinases, which are the
driving force behind the cell cycle and cell proliferation. Individual CDK's, such as,
CDK1, CDK2, CDK3, CDK4, CDK5, CDK6 and CDK7, CDK8 and the like, perform
distinct roles in cell cycle progression and can be classified as either G1, S, or
G2M phase enzymes. Uncontrolled proliferation is a hallmark 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
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



15

20

25

| evel of tunor suppressor function (e.g. p52, RB, and
p27) and oncogene 5 activation (cyclin E). Mny
wo eant@s7have denonstrated that both the coactP@RUS2003/029841

cyclin E, and the inhibitor, p27, of CDK2 are either
over - or underexpressed, _respectively, in breast,
colon, nonsmall cell lung,“gastric, prostate, bladder,
non- Hodgkl n's | ynphoma, ovarian, and other cancers.

the propei sequanseanf @Mmye&e\mmt& and alfewrthsieshirto respand el iaswts or

o oroh e SO GFRUTE G 850 b SR BoRREsBERY YGPEL/con

contnb%@'tétt%brg@{é%\f@%e@ﬂﬂ@' ddtmayﬁrﬁrmk%sftmmotgtmesxs at the
devel opnent™ years, a nunber of adenosi_ne

level @‘tumqr;snagpﬂﬁépéﬂ{rmhpp (e@oRpét RB;, pad ) |an9r<§m96ne
e U3 R lepPRal o oA BRI N Sl e,

cyclint eaidgetinbibitog T, of COK2 afe, iftiroier — csmlndelexpremd

23- col. 15, line 10 off? a ood descrlgtlo of th
respeghiyglpus bresdt, splgns Bonsmal celblung, 8asHiCHPIRS lgdder, non-

Hodgkﬁ‘s%ﬁ%@hoﬁ@%na% ?me@'céﬁéérf?ﬁ'ﬁel?%%d ERbression has

ridol For mul a IS a nonselective
been €Rwhihicbiretate l\mti{t inceeased IGIDIKR activiticleyelsranchpaemoverall

survivghctiS Spaeiiaflon malasisDsaate i idifeBly Besnuaysgontigling
target%Q“OF ﬂ{é@’é\ﬁalé rQeH?{/eé‘fﬁoéVﬂumH@r I b@éﬁo@iﬁetﬂ‘@n&lﬂé@hate (ATP)

I nclude, for exanple, olonoucine (J. Vesely et al
competitive smamumammmol@qmgapsml as7peptide havaibees repariedde the

llteratg%a%ls ﬁwqtétor%lfgb@lé%g%tée&%%gﬁghg %é %a?c@s%% 6,413,974,

col. 1pYfé28! 6d1318: e 1Y oifdine goodriesoristicrs of bk vanioubiGKs and
~An illustrat i ve compound 25 fromthe 305 patent has
their refationshipfoavarious\iPedousaEeE72 PCT/ US2003/ 029841 3 0

0 i | IGRBhuln) (2902)

SRRt arcygnGym Gt Staripie, flavdfifdolE Bk
nonseletine GD&zinhibitoo tipatlis darrasthODkdénghing human clinical trials, A. M.
Sanderowicz et al, J. Clin. Oncol. (1998) 16, 2986-2999.

CH;

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
pyrazolo[3,4-b] pyridine compounds as CDK inhibitors. An illustrative compound
from the ‘305 patent has the Formula Il:
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5 Pyrazol opyri m di nes are known. For Exanpl e,

W92/ 18504, W02/50079, W95/35298, W02/ 40485,
wWERSMB081D4. 6, EP0628559 (equivalent to US PaPE&nus2003/029841

5,602, 136, 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. m, (1976) 19 517 and
Chem Pharm Bull., (1962) 10 620 disclose various

pyrazol opyri m di nes. 10 There
conmpounds, fornul ations, trea
treat diseases and disorders & ated with CDKs. It
is, therefore, an object of thiyS i nvention to provide
conpounds useful in the treatnent or prevention or
anmel i oration of such dlseases and di sorders. 15
Summary of the Inventionfin ifs many enbodi nents, the
present invention provides a novel cl ass of

pyrazol o[ 1, 5- a] py T i nhi bitors of
cyclin dependent preparing such
conpounds, phar maceu coupgsi ns conprising one
or nore such conmpounds, methods of*breparlng

phar maceuti cal formul at Fgiguidq conpri sing one or nore
such conmpounds, and nethods of treatnent, prevention

i KhBbKim et abr). Med.iGhemi 45 (21020 3906r3937 and Q42410162

d d
disclqip AL A SzbeaTPouis AP GOl RhigRFER|n e o
pP?%lo@ﬁﬁhdﬁ@%'é?@ keos@l. FBEEXxampiW@ed/ 18504, W002/50079
har maceuti cal | acce tabI e saI ts or_s at e Tjaé
WOOBGHBEGGOMEA M T R oREO 155 & e TP HE50 (bl to
SR B 157 R B8l A Hh%éé’&“ [0 efém. Prarm
Patexﬁ%:.?
Bull. I(nggg)\megm nJ Nﬁed SCIseahec(ﬂ 9?!7)f203r2916hd Maduﬁm@m&(w?@])g_
517 srcs by B Bl RIS saghShgp SRS pSHzotopyrimicines.
gﬁ%g?ﬁ;é/ h%em Cbﬂ%g}lgg forrﬁ(x@tl% trea@ﬁ@rﬁ@@ﬁ& and

rein eac f said al kyl , 5
therapuasdod)mayu;selaeeeraodrq:$<a1daga asswcaéed)w‘@l(? Ks. It is, therefore, an

e UEhLAIP ShEPb RSB et Bagor

or anféliofatRReofduchiiSeases and disorders.

. need for new
$ and therapies to

Summary of the Invention

in its many embodiments, the present invention provides a novel class of
pyrazolo[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
comprising one or more such compounds, and methods of treatment, prevention,
inhibition or amelioration of one or more diseases associated with the CDKs using
such compounds or pharmaceutical compositions.

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

having the general structure shown in Formula Hi:
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noi eti es which can be the sane or different, each
noi ety bei ng i ndependently 10 selected fromthe group
waeomgiosdsing of hal ogen, al kyl, CF3, CN, - OCF3, PCTIRS2003/029841
-C(OR7, -NR 6R7, -C(OOR6, -C(ONR6R7, -SR6,
-S(02) R7, -S(02)NR6R7, -N(R5)S(02)R7, -N(R6)C(O RS
and - N(R5) C(O NR6R7 and 7 RR is selected fromthe
group consi sting of hydrogep, R9, al kyl, al kenyl,
al kynyl, al kenyl al kyl R2al kignyl al kyl, aryl, arylal kyl,
het eroaryl, heteroaryl het er ocycl yl ,
het erocycl yl al kyl, cy& o , cycl oal kyl al kyl, -CF3,
-C(O R7, -NR6R7, - C(ONORS; F('O) NR5R6, al kyl
substituted with 1-6 R9 grQups which groups can be
the sane or different wi th é&ch R9 being independently
sel ected, -(CH2) m N-N B¥rffdiidim ~—-Ra  -aryl-N N-R8
~ -~ \ ~ary| ~\N-Re and \--1 , wherein each of said
wher@'nyl heteroaryl, 20 arylal kyl and heterocyclyl can

OB A oot RSB o BREESIE PRt e

heteré@%ll@m H’étfefcﬁiy@ﬂyt hetaebyclyrilgl Yarpeikyy dyemﬂuejudmw
; ected Fromt I%&%J’:OUD con5|§t|n of halog aIk |,
C(O)BycCEQIRR andepi)2)

e B e N A0 B
can @ﬁgﬁ@ggﬂY?OﬁﬁgtWQﬂmﬁngﬁ SSil_ItEt&gi;\gﬂ’h mg drrmoame
moictigscyfich GRS gATE a7 GifEragt sPLAMpeORA By ﬁ%ﬁegﬁﬁg fly
selectlﬁ&cﬁgggé g\f&fp Bsﬁﬁm%sf Mél@?léw alkﬂ' bFQ)/d:N -c)abg NOR®,

ORI RE S oNeET erd & A o) 5R6,

Y= ey i} T, pE NN

ﬁﬂf‘i’s Qéllébtedefwﬁﬁ'the arotptsndistirey 6f walrbyén, RE EMy0aINeRyl,
eteroary
alkynyl, alkenylalkyl alzynylalkyl aryl, arylalkyl, heteroaryl, heteroarylalkyl,

heterocyclyl, heterocyclylalkyl, cycloalkyl, cycloalkylalkyl, -CF3, —C(O)R’, -NR°R’,
-C(O)OR?, -C(O)NR®R®, alky! substituted with 1-6 R® groups which groups can be
the same or different with each R® being independently selected,

)zL'/ (CHZ)m \/ \N——Rg

I b

f—(CH)i—N  N—R®
2/m \ ;

g—a I—N  N-R Ay N -R8
ry <) . .
— , 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
moiety being independently selected from the group consisting of halogen, alkyl,
cycloalkyl, CF3, CN, -OCF3, -OR®, -C(O)R’, -NR°R’, -C(O)OR®, -C(O)NR°R®,
-SR®, -S(0,)R’, -S(02)NR°RE, -N(R%)S(02)R’, -N(R®)C(O)R and
-N(R®)C(O)NR°R;
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het erocycl yl and heterocyclylalkyl for R3 and the
het erocycl yl noieties whose 10 structures are shown

w0 povatiz@rel y above for R3 can be substituted oPCT/US2003/029841
optionally independently substituted with one or nore
noi eti es which noieties cgg be the sanme or different,
each noi ety being i ndependently selected fromthe

group consisting of halogen al k aryl , cloal kyl ,
&3s mectemﬁpm theqreup-CoNRIStsY alog% RXR15 &Ea, alkyl,

cycloalkg/é g%&%&%ﬁgfkw ﬁ%%r%ggca%l’c&@ %?‘k k}/nyl

alkenﬁn@CHNsﬁs%@( 0 tha@maya e(CelelR ) @R%nstmg) rfﬁ(@)R

isting of H al k G oal kyl,
SO, HeIE (O MR 2 A @i~ (G Ry Ty |
(Cﬂ%ﬂ' ycl yl al kyl, al kynyl, al kenyl -(CHRS) n-aryl, -
g ) nnbeB er oaryl, -(CHRS)n-OR6, -S(02)R6, -C(O) R,
-S(0 R5R6, -C(O 0?6, -C(O) NR5R6, cycl oal kyl ,
-CH(aryl)2, -(CH2)m NR8, (CH2)m . N _R8 20 and Cam

wherdi n éach of said aryl Izkyl, cycl

heNeroaryI heteroaryl « heterocydliyl

hete lerocycl (R&N subsyit u¢ erP)pr—ept |
(Rﬁ}.a]&%lt/e)d<l one o noi ;éi es Wi t he
same or “differefit, each I ety being indepéhdent’ ynd

selected fromt he group cgnsi sting of hal ogen, alkyl,
aryl, cycloal kyl, CF3 2 OCF3, -OR5, -NR5RG,

-C(02) R5, -C(O NR5R6, (02) R6, - S(02) NR5RS6,
-N(R5) S(02) R7, - N(R5) ) N( R5) C( O) NR5R6; WD
2004/ 026872 PCT/ USZOOSW/&Q R5 is H alkyl or
aryl; R6 is select eqRﬁ m t he group consi sting of H,
aIkyI aryl , heteroary

wherdireachaf paigl yl, alhﬁ(bt?éV'@B%ﬁ{flélogﬂg' Ht %ypébﬁg :hél}(%{PRW'a'kY'
vt TR b il s oot

structaﬂéiz Aet ﬁfdwn/ phiykdiakely abave fer Rhsai belslub‘s’efdteﬂ or optlonally

onal ly _independently substifute ne or
indepaByerheSURGHItER NN B PhECEs oiBies Bhidupaisfies sapibe the

same' B} diffdreRe! dn! rﬂﬁ%ﬁlg{g@\ﬁﬁ%qiﬁ@ﬂo%‘?ﬁ@ %efercﬁéﬂ frbﬁﬁ tﬁéQﬁBup

consi st ng 0

ar cl oal kyl
consistirteeoblsglobgh alkyl) aryCrycloatsd, CEN, gNoQgFg, NRBRI16 (RR%),OR’,

e S

-S(ozjmhﬁi? SNIRPI(0,)RY RAFCHOY YR 2l -N (K 5N1?5R10 R10

ectedfromthe gr oup conS|st|ng

aFw$ sategted kgm the @mmaowstmgw@i dr B%'?@PSH CFs, al%yl
cycloaﬁgf rﬂyﬁet)élrgé@yhetel?gél%ﬁacfﬁ\/lylllete%cmtl‘@t% %I?‘a‘ﬂ%ﬂ)l ralkynyl,
alkenyl, (CHR®),-aryl, - (CHR®),-heteroaryl, -(CHR®)-OR®, -8(02)R®, -C(O)R®,
-S(02)NR°R?, -C(0)OR®, -C(O)NR®R®, cycloalkyl, -CH(aryl)z, ~(CHz2)m-NR®,

% (CHz)m\f”'\N_R8
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, CF3, CN, -OCF3, -OR®, -NR°R?, -C(02)R®, -C(O)NR°R®, -SR®,
_S(02)R®, -S(O)NRER®, -N(R%)S(02)R’, -N(R®)C(0)R” and -N(R*)C(O)NR°R®;
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each of said al kyl, aryl, arylalkyl, cycloalkyl,

het erocycl yl, heterocyclylal kyl, 15 heteroaryl, and
whedoaiopary| al kyl can be unsubstituted or opti oPEi/U§2003/029841

substituted with one or nore noieties which can be

the same or different, each noiety being

i ndependently sel ected fr the group consisting of

hal ogen, alkyl, aryl, cycloalkyl, heterocyclylalkyl,

s HocaRyl aCryl; OR5, - NR4R5, - N(R5)Boc, - ( CR4R5)nOR5,

52 2B RSy g okt SR e SR
arylalkyN(d?%)déﬂKNQl Nﬁ@tBﬁ;ar?lbll@ptl*le@é}@byMyl(ar)d Wéte%@c@lélkylnwhbmm

ol et II

each ofmelkyh@jylbée}afpwyb W@lé‘b’hé?b’cbél'ﬁ‘Ybrhﬁt%f 0@@6@'!5&!1, kyl or

| kyl
neterath 8 HettrosluEly ot b8 FREBsRliRoblenaly [V P
lndepémﬁ@@mﬁltme@ w.mm@@smorejtmmems \Ivhmhe:aorberlmesame or
diforeR¥AGACH Wity ReTH MOBPSITETH SRR (10 i SRfRyaonsizdng of
halogé\?t:ﬁ%ﬁ;? %J&Vdalwth{&lffbcg@«?réu%ﬂ éﬁ}, %@F&%N —OR5 -NR°R',

het eroar gt %I‘ oary an

NP, SR IRYBR D E CUAIT SE(GIRT ORI ParSgoH, -Or0

(o B SRR BT ORI T o o 5

-N(RSL pEtent |y sel ected fromthe group conS| sti ng of
a ogen al klyT 30 aryl, cycl oal
om

K CN,
RIS selarte fom ezREp congistinge! i @M,m;mty,lalkyl,

cycloa_l&l %&%&9&@Ohet&%?%h%ﬁ%%rﬁﬁ?ﬁé%&%oméﬁ% w%rein

each Bﬂ&ﬁd GROB r2yPaF LR 03LI02HSH hetéroagaclj/ls herexichdalkylom

roup consi st i ng of R6, -

hetero@yb@pg @arylgj(kzzj)cp@p eg(@)t %g@gjaﬂwsutpgltqtgd with
t

o AT O A i g

indepew@ﬁ)ﬁcaole%@ddﬁ)rmmgmup ?nwtm@)ﬁ(mgjzm alkyl, aryl,

- n -
cycloa Ry RelirEgale. SFobt PN TOR TN o tﬁ@f‘?%géem
-(CR* % 1| 5 § 8
(CR RE):\PR czﬁ g%)fﬂgf) ngmﬁamd)gl ??%‘rpggﬁvﬂoz of ’ sal d
-S(Ozdi‘dRpBunﬂl(Rsﬁ(@zivi% @%()IC(Q)R'@@ tHE YN Pst ructure

shown 'oPop{’.l’orﬁ%”ya(l)llié afR™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 cycloalkyl or heterocyclyl moiety being unsubstituted or
optionally independently being substituted with one or more R® groups;

R’ is selected from the group consisting of alkyl, cycloalkyl, aryl, heteroaryl,
arylalkyl and heteroarylalkyl wherein each of said alkyl, cycloalkyl, heteroarylalkyl,
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,
aryl, cycloalkyl, CF3, OCF3, CN, -OR®, -NR°R'C, -CH,0R?®, -C(02)R®, -C(O)NR°R™,
-C(O)R?, -SR™®, -S(0,)R™, -S(0)NR°R'?, -N(R®)S(02)R", -N(R®)C(O)R™ and
N(R®)C(O)NR’R™;
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R3 NNRL1 NRFormula IV wherein the noieties R2,
R3, R4 and R11 are as defined for Fornula IV, and Ris

WA NTOERBRY) 2, where R6 and R7 are as defined fBCT/US2003/029841
Formula 111. The conpounds of Fornula Ill and Fornul a
IV can be useful as protei{w ki nase inhibitors and can
be useful in the treatnent’ and prevention of

proliferative diseases, for, exa@ae cancer..
i R iszatected iram dhaygraun eansistmgey RragCEINRBR usef ul

| t ati di h
SO GO S L e
I ' ing dpdisto e sHR i |
gﬁ gﬁg%ti@ﬂdrirﬁml?@tkgr@r‘ﬁggﬁﬁ?@gventi ggeﬂgi SC glaml’ onn
O TSI INA &) -GS, R e Ro S S TaRER
5 1Pl | F | 1V,
NRSL A5G N R OIR Tt LROCRINRR T L DT £ ol ot &

tREriedf, alkfler eiyl; t he vari ous noieties are as
descri bed above. In an enbodi nent of a conpound of
AN ® 4199 R i s selected fromthe group consisting
of i@§M ., heteroaryl, alkyl, arylalkyl,

het er oaryl al kyl, -S(Q2)R7 and WD 2004/ 026872
PoTndshe0nasprgsthe preseti(appiivatiathdiseioges actpropousid, @r

al kyl. ryl and, heteroar n_be. .U
phamiagiafly Jor RapE AR gL T GO B, Sppoynd
having®h&bbREraMtrabtut@shb@ntimForRalEvor different, each

noi ety being i ndependently 1sel ected fromthe group

consi sting of hal ogenr?al kyl, CF3, CN, -OCF3, -NR6R7,

-NR6C(O) R8 and -OR6; a R’s al kyl, phenyl or

pyridyl, with each of <sajd al kyl, phenyl and pyridyl

for R7 being unsubsti N R'bptional ly

i ndependent |y substituted pth one or nore noieties

whi ch can be the sanme or different, each nviety being

i ndependent |y sel ect edfokmata vhe group consi sting of

wherd S ot e, g8 S SLOR) Riroi o BRAUNRAV, ana Ris
C(Rngg’g%%ééF%W Shd R7CHERAUMINGH (GOFSehdalll) . R2 i

ect from the group consisting of H hal ogen,
alTkg lconzpaunesl of Farkneds 1| ard Formulatrasar lhe ugelyl as protein

oyl A LA RS e o e
disea?rgié,gtérl ggém pld) depesd aifldnmatidis hhd wiieitivd TheomayaisaTbe eseful

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

cardiovascular diseases, viral diseases and fungal diseases.

Detailed Description

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

In an embodiment of a compound of Formula I, R is selected from the

group consisting of aryl, heteroaryl, alkyl, arylalkyl, heteroarylalkyl, -S(02)R” and



whi ch can be the sane or different, each noiety being
i ndependently selected 15 fromthe group consisting of
whaloegeas;2 al kyl, CF3, CN, -OCF3, and -OR6. | n BODUBEN3/029841
enbodi nent of a conpound of Formula Ill, R3 is
sel ected from the group cgn3| Sti ng of H, aryl,
heteroaryl - (CHRS) n- aryI (CHR5) -heteroaryl z~r,
J)M<NR8 -(CHRS)Nn C(O cycl oal kyI
—C(O) Rywrein@dchy §fi 9ad alkyl, mﬁppdlhfmer@arﬁg@m@e gnsukgtituted or

oniol el STEATU BB oot an e

sameﬁcﬁrt diﬁerféntﬂ,lre}dlch ?M@tyﬂbékﬁgl mdﬁ@bmy@?@dte@ﬁdm the grfoup
eterocyc Sstru ur wn | ove
conSlﬁ@ngsafwh%egérab@kylt CFocChy - 9? @%&@ﬁ@g’rﬁﬂ%&ﬁ and
A
"is ggﬁg‘dgwgﬁ?rf@r iy, W 85 cHBY S rﬁ%n\ﬁ}’ﬂg gﬁ/ﬁéﬁl{%‘l@;R e

, eac moi ety béing i'n
being@habisttltdd omphmquon@emﬂrltkarxﬂy |sugshﬁ1t3tthg @me @ABPre

moiet%:g(l:%pﬁ%lq% ﬁ?& o lo’N i r((a) {y{gl’a\w%q%gy%émg ugcg)eaendently

selec@é&ﬁesmqaé kps d;b consiBéng 8nHaleEn, @A E,hatkpr, c{GHRY hat
no ar bon t to a Q n atomon a

-S(Oj)b«‘PeRo,cNRy)S(Qz}@ eadr-Nes” )& (0) 5 moiety. In another

IR 8B ot BTE BBy GO ST PHEnlE 1y, R Spioctp o
the gFtﬁ.Ipﬁ(Ecﬂfsf sting of (HGHRBo Geraralkyl, alkyrigtRakényl/ érﬁ}l-metelﬁﬁiﬂ%nﬂo
—-C(Q) i ?v&i?s?;{aglnlge%of sFé\l()d aIkyI aIkynC{ a)lkenyl g/ryl 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, CF3, CN, -OCF3, and -OR®.

In another embodiment of a compound of Formula i, R® is selected from
the group consisting of H, aryl, heteroaryl, ~(CHR®)s-aryl, -(CHR®):-heteroaryl,

/(CHz)m\/_”\N_R8

~(CHR®),-OR®, -C(O)R®, cycloalkyl, -NR°R®, -CH(aryl),,

30;@\5{ ngilg O\Sg
u/ml ©/ 5 <R8>n\

(R&)/Q 5

V%
Q
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the gaup mnsuajingmﬁ

wherein each of said aryl and heteroaryl can be

substituted or optionally substituted with one or
wOoree/0pas7et | es whi ch can be the same or differpelt/pSmazins41

noi ety bei ng i ndependently sel ected fromthe group

consi sting of hal ogen, al k¥l aryl, CF3, CN, -C(Q2)R5

and -S(02)R6. 15 In another enbodi nent of a corrpound

of Formula Ill, R5 is H aryl or |ower

Wher%ln(ﬁaﬁb@féﬁﬁoﬁﬂ’h@mﬂo@ﬁ(}’baeér‘?ﬁtﬁfﬁaWJ)ﬁnﬁélﬁ@rﬁﬁé‘g/rPPYC'{’\F@tqu@res
i
show(jRngdiiBly gHfvHer Rs BaR SRsBRIDr T Rbpdly REpERILAY

substitfited WitipAG 0f nitfre lfmnetléavdHldh cam be tfle sant® o diffarent, each
addi_.ti onal enbodi nment, of %onpound of _For n}# a.ll Iﬁ &:
3s

moietydeirg é@@eandwtynsq'ﬁ@esrfmm B® SEUR SN HehRIPge
OCF%HRW'XFN %ﬁgf @t pyi ézﬁ(gz @(bz)rﬁf?’f%c:l\lﬂﬂ]yw& O NH;,

hydroxyaikei, dalhmyycm'bbyyl -SR (am;@ lwlthﬁqe)pydmceﬂ‘mWI garbon

adjacet § hOLEISRAPT SoaAtproRTCabinY EanRl A R oot

Wﬁ%ﬁbfﬁeﬁ @ﬁfboafméﬁﬂ @k é’B@r“r‘mbu nd Floehnma Iy RA2¢ Bylected from
pyridaziny i‘i/“ m d and heterO@ryI

r
ki caryb hesgroPa i YR cepbd SriR

substituted with one or nore noieties whi ch( an,, )e—\
the sane or different, each noiety being ﬁaﬁepend\ﬂt N-RS8
heter]é@PWW@FlEs)l‘nIOR?t@O@R%l@cumﬂwlsmmgryh)‘g a(ad Br, I, 3\_/ ,
ower a
whereIN(%cm(@)sapd@WI apg m@rogﬁgcame vgéggw' @5 68tignally
subsﬁgé&@ﬁﬁg?\%%i%% m&% ik v@ﬂcl‘?@gh tb'eQEélsaﬁ{g’Slddh%%ntoéacﬂw
conpound 0 ormula I'lT, I's unsubstituted phenyl
moietyniseihg indepeadepy selgtieddeomythe nasecpmssting Q%\Inalbgen alkyl,

t [ d dent | bstituted
aryl, (ot R BIQIRES Y selected from the ot oup.
CQH%ﬂn%’éHé’r‘%n?ﬁodF mekt of §bon98un@53,Fo@Mdla N BPGE B, Grid.orfower

pyridyl nethyl whose pyridyl can be unsubst it uted or
alkyloptl onal 'y independently substituted with one or nore

O S S FET Pl 8 SIS 8 ¥ for Gher

a|ky|phenyl can be unsubstituted or optionally substituted
with one or nore noieties selectedfromthe 0
@@2 or

cdngngthem@namdﬁnecﬂ of gcomgqungyghermH

R MR SO A T

sdhemt awmdrmiretr’rb@dgneupom pempbiund obFoFmuld IjI, Bris selected
from(i:r’}'e g’r\gu con s%'_n% o% p(a\enyi3 pyridyl, pyrazinyl, pyridazinyl, pyrimidinyl,
benzyl, pyridylmethyl, pyrazinylmethyl, pyridazinylmethyl, pyrimidinylmethyl,
- S(0y)aryl, -S(0z)heteroaryl, -S(Oy)alkyl, —C(O)alkyl, -C(O)aryl, and
-C(O)heteroaryl, as well as applicable N-oxides, wherein each of said phenyl,
pyridyl, pyrazinyl, pyridazinyl, pyrimidinyl, atkyl, 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 Cl, Br, 1, lower alkyl, CF3, CN, -C(O)ORG, -OCFs3,
-N(H)C(O)alkyl, alkoxy and -OH.
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In an additional enbodi nent of a conpound of Fornul a

I, RRis H F, d, Br, hydroxyal kyl, al koxyal kyl,
woerokowesr2 al kyl . In an additional enbodi nent oOPCHEUS2003/029841

conpound of Forrmula Ill, R3 is H alkyl, 15 aryl,

-NRSR6, Nr~~N ~ (R 8)n/ ,te)n or vvherel n said al kyI

and aryl and the heterocya noi eti es shown

i medi at el y above  for can be uns bst i tm‘g_\gl
dptaroadditionalrmelrdisest ppamqw\%f 5 rore

unsubg?{ugtl&# ﬁgcreé%lnu eacshlh‘ggd ?Sm@?ly bbel J%epena)gﬁ?f];gﬁ same

unsublsti‘m@d eld Eb‘lﬂ@rﬁaglygﬁd@i@}demlgrwatliu’n@d wﬁst?gq;wr mBre mMoities
ower a roxya . alkoxy, -

selecte e e Drdus AN SaibBc el B G- GRavi D REDIEH:

pyrldyirjnle hyR‘)vthe 'ﬁzné%l‘@é'n K unéjb(étrtut‘éﬁer%ﬁﬁoﬁéﬂydmabb}éhd@rﬁtly

can bstituted or optionally i'ndependent | %
substlsutbd twithruome onimole oTeties seleeteddiremitee gl eoRsisting:ot heCl,

er. CeFBerandt TUBHRRCHp ot BAlTReS! oS BlohitERgRe oy

unsuﬂs@mﬁéd Ar loptiondlyHubsyaltkd Mith%ﬂ@éts/mor@ﬁﬁlﬁéﬂ@; s@édte@Nrom the
In an additional enbodi nent of a congound of For

grouplg¢dnsisiimgiaf FHCI, By QEN'b NG R4s andbebs @,ﬁyngylsglfonyl Whose

pyndyi ﬁﬁnﬁ g):é;}%?é?fbgf ﬁlgé'ﬂééﬁo% qallgjéhysﬁtd'%ed vs)ltﬁ oEH% (ﬁqﬂb];é ﬁ'{%ﬂes

select%@q%rﬂaﬁébio@@dﬁé‘fﬁﬂ@%ﬂzgaﬂﬂ CN MHam(camg amrh &F 3.
enmbodi nent of a 8%%)0”23 of Fornu

1
| In 2 26AteaRHEAD AMGOGHO PLFoiuE I RRsTH, P ot
&E%rk | nbodi nent of a conpound of
Br, h)@(' r%%"ég @k Qﬁc&lﬁeny g ﬁ O her enbodi nents, of a
c brpo additiohaFembuodiment of mctarpoukobhomailadiht R® issH anliyl,
¢ onal enbodi mrents noted above for the conpound of

aryl, - ba I1l. An inventive group of compounds is shown
in Table 1. Ta Br CI NNNNNNC NHNHN "N NH

N

\ (f/\N
R ; (Rﬁ;n/.\e/ \5
or 1-2 s

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 different, each
moiety being independently selected from the group consisting of F, Cl, Br, CFj,
lower alkyl, hydroxyalkyl, alkoxy, -S(02)R®, and CN.

In an additional embodiment of a compound of Formula 1, 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 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 11, R® is H.

In an additional embodiment of a compound of Formula [Il, R*" is H.

In an additional embodiment of a compound of Formula [, m is 0.
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10

ONtNHNIT \\ N C Br Br Br NNNNNNNN NHNH
NHNH tNNBr Br G C NNNNNNNN NH NH NH NH

wW@2@4@2aBx 10 | NNeNC C Br B r NN N N PCI/US2085/029841

NH NHNNNH [\ O HNO 02S1 N Oe eN NO W

2004/ 026872 PCT/ US2003/ 0231341 12 Br / I C 1C Br NN
NN NN/ NN/ NH NH NH 2SS 02S | \\ OZSOZSI \\
NHAc N NHAc N Br Br Br HOHBr N gN N N
Nnnrcetditional egnibpdimegRt N ggmpeund of Formula Ill n lsq1 or 2.

In an embodiment of a compound of Formula IV, R is C(aryl)..
In an additional embodiment of a compound of Formula IV, R is C(phenyi),.

Other embodiments of a compound of Formula 1V include the embodiments

and additional embodiments noted above for the compound of Formula lll.

An inventive group of compounds is shown in Table 1.
Table 1
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ONNON O2S )aNHAc OH Br HBr HBr Br H N N NN NN
/ NN NNNNNOHOH NHNHNHNH NONONNBr HBr |
wW®@BeooH02d87N N N/ N-N SOH NNN OH HN NH NH | POr/Us2403/629841
N/ SOHBr H \ \ N -N/ NNHON I/ As used above,
and throughout this discl ogur e, the follow ng terns,
unl ess ot herw se indi cated, “shall be understood to
10 "Pati ent"

have the foll owi ng nmeani ngs: i ncl udes

Br.
S ~
NN
NH
0,5
@ B
NHAC =
OH
Br. H Br. H
NNs W-Ns
N OH
NH NH
N B B N
Z = P l =
Br.
¥ Br O Br H k
ISV N W
N~ NN~ ~OH \\-N__~
N N OH
HN
NH NH
Z | SN | SN
N = Z
_OH
Br. H =
0
\Y
NELNZ
NH
B
=

As used above, and throughout this disclosure, the following terms, unless
otherwise indicated, shall be understood to have the following meanings:

"Patient" includes both human and animals.
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Preferred al kyl groups contain about 1 to about 12

carbon atons in the chain. 5 Mre preferred al kyl
wW@e@a68coONt ai n about 1 to about 6 carbon at onBCT/HS1008029841

chain. Branched neans that one or nore |ower alkyl

groups such as nethyl, et h1y or propyl, are attached

to a linear alkyl chal n. “ower al kyl" means a group

having about | to about 6 carbon atons _in the chain

whlammeymeans thuaayia and officimeaamaliamasimalsm

SR bl s ot RAPS DA iy R QU e o5
brandh@didid ceaRmigifg @bblien eplaboasad catostatbusnn theichgin.

i ndependent |y sel ected fromthe group consi stl n% %
Prefefred @lkyhorgups egrfain ajeutdalaghout 1% go the chain.

More?),(%f%fr%gﬂwyré Q:F%gc))(@%arﬂgbo%(w'goaoé&?(ﬁE car (ﬁ]ngﬁl ﬁiéel ¢hain.

~ Bran@?ealrmbaﬁs ﬁfatmet@bheraldwdr agljfybgp:mpsrmjam mwhlyiydathyl or

15 " Al
prODM*pe%[ﬁ@ttaghgqg b hdinear Akl o ot fcinepap & U having
about f ?éébﬂtﬂ% c&r%bﬁoé{og%* iA%Re tch!aﬁ’l' \WhibR rl‘ﬁ'ayﬁﬁg staigHh ofbyarkhied.

or branch onprising ‘"about t o about
The téfin cmttaututad @irsy!'l meahe tbatatha alkyl erau waydiesuBatityied hypone

b b b
or mejfginsfbelsaFERana e SRS URG Adttl bt being
mde;ﬂé’r‘ldbhﬂ’y §é1ébtéd fﬁsmﬁﬁbegionp@aﬁsmw oblﬁ@oomkmp aﬁylj oywtoalkyl,

th th
cyanmh%@ed %pénk;téép Z?rm”&yﬁ%u&u &H@dﬁl@ﬁ?&%kﬂ@kvlk,

carbc%(a%fg %g@’)t%-%lélfr ig gﬁ{mtﬁ}gcéi ancﬁ@&)@%éﬂﬁt%l %P@Uﬂk include

meth@Xath, prf'@;)ygufé@bb?' aﬂédkybylyl .gr logpf i ncl u?ﬁ et hynyl
PeRIeY meansakatphalt mEmernSreR car e Hye ob hone

carb%}fal%%nscffﬂ%tﬁé & Whl&f‘%a?rbé‘ﬁfeﬁ?ﬁw}sdrbhél%ﬂ &nd2omprising

be the sane or differen each substi tuent
aboubgito @bon’d@@eadmnt atpmssisl thetobairt. Poeferied ajkyny groups have

anouf 315 bruf P2 SeestalomEnipe iy SputieYorsorehliad 218
about Q'Hé"rbéﬂ BBmakoMk chdi®. Bapdhed hedmiitnat @i@oBmore lower alkyl
preferably about 6 to about 10 carbon atons. The aryl

groups sugh aameﬁbylopthybﬁaprqpyélmgtaﬂﬁgh@@tﬁavat“neahélkbfnyh%\a@
“Lowgf e iz pboil 208 AR e BlbriE i R grif SR My

be stXghPorasrapthedli N@billmlﬁig/éx@hp!ep?of Isn:tdabldeallgh'alhgrowsdnclude

pht hyl WD 2004/ 026872 PCT/ US 298
ethymBTEP YRy PRI SN BRIy o BEJETT coigistiuted alkynyt

e Sl 84 B SOOERE S SPonentn e vt
whicatrmssbe Ithe B\dmneroroilﬁer@lnt remoh sabstituent baiggdndependsny
selegtleg %ﬂ% thoet gr%{lptc%%gls%ﬁllggbo nalkyl aryl and cycloalkyl.

"Aryl" means an aromatic monocyclic or multicyclic ring system comprising
about 6 to about 14 carbon atoms, preferably about 6 to about 10 carbon atoms.
The aryl group can be optionally substituted with one or more "ring system
substituents” which may be the same or different, and are as defined herein. Non-

limiting examples of suitable aryl groups include phenyl and naphthyl.
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exanpl e nitrogen, oxygen or sulfur, alone or in
conbi nation. Preferred heteroaryls 5 contain about 5

W o00aloxast2 6 ring atons. The "heteroaryl” can bRCT/US2003/029841
optionally substituted by one or nore "ring system
substituents" which may be the sanme or different, and
are as defined herein. The14prefi X aza, oxa or thia
before the heteroaryl root nanme neans that at |east a
ntietegeatyl” oxsansnan ergoatia manosyelio @ypetticydis yng pystem

compRbFB P 8 ah0E M L OSERIARORNY st 10

atom$,9h VEREPOEE BE mMbrexdfdiee riNg Atbinglid Bﬁ@lm&ﬁﬁtﬁ%r Ch‘an carbon, for
suitabl e heteroaryls include pyrid pyraziny

example aifrpoen + MRYERNI or sy mlanaer In cqmgmaaﬁ@ ieﬁ%'lre@ ihgteroaryls

conelf 4t LATAAB/EASONTE) ThERARBH b REAL)

substnute@étw ohe Iot frione ofid lsyéiem éubshlﬁ@taz\mhlyzh ma}ojogatlhe spime or
ri dazin ui noxal | ny| , al azin 0

differp, ang @rqéz o marsip Tha gel e opa or BRHATAS

hetergﬁlﬁfg bﬁ'e’anb riﬁ?ﬂ A leaﬁzaahﬁ‘l%@bw OX b g @koth.

qui no i m dazol yI',”t hi enopyri dyl,
respemtwelaznslpreg/ént asha ang;a}onmﬂdytrpgerpgatqmloégmet@maryl can be

optionaly Gdievd i iy corgarBing Naprigr TR Prehoies et

su1tal§|§rHBterB§FW§ m@mde pﬂJidfy‘P ;5ﬁéﬁh§| mraﬁw iHl@WI)’p)ﬂr&hidﬁr%ﬂ ed

het er oary noi eti es such for ex

pyridoee (inplydingi N-cybsiitvigd pym@n%waewmﬂdswhlazmyl afxpgahd,
i Gyl e o TR 2,
pyraziﬁ}ﬂprrMmyPrcﬁﬂmx@dylalp&tHawanﬂpdmndslgl amidawef1,2hpyridinyl,
lmldagp%gg)]ﬁ’:bm%ouh@wgp%gﬁgﬁ rﬁaalflrﬁp@w benzw%llc@/zolyl
benz?ﬁv'?éﬁj&ﬁdﬁﬁmeingf W&az?y?etwyﬂylt aﬁgg%tgl tmé'n%?)ljrn‘rﬁd yl,
pyrrogrpylmnyi rmndlaznpvﬁdwe, |ad)¢py|homw twryzloaaaledalyl 1p2,évﬁrlaamlytj
benzaﬁmﬁply gtﬁg? tﬁ% t%lgg olg\?yl Cglg rcle%ﬁ go Q@Fl)ﬁ?ﬁ%ated
heter%b%ﬂ PndictidLs0dh a§_ Hr B%pteo tét%yﬂ%u@@éum@@l etrathyroquinolyl

hriough the aryl. "Cycloal kyl" rneans a non-aronatic
and thBrMSe or nulti cycl ic ring system 30 conprising about

3..%&@@ ut @598@9(‘ Jﬁ%@g ggﬁag@%;ﬁ,égé,%% m‘w}ﬁ tr?e élgd and alkyl

are sdQitediblsigdtribed. Pr@iforéd aralk Jﬂg catn@nise a I&ih/er e}k‘,‘/l gaidpy Non-
can be optionally substituted with one or nore

limitiag sxampige FcoifAbEeupLvPaUBSA0EYA® DGEAY 2-phenethyl an
neptFHSEAPUON T el TV B R ot U . o

sUAllafdrel" msercyan alkybsoll-ogriokplis wihint theealkyl cndpargbare, as
previously described. Preferred alkylaryls comprise a lower alkyl group. Non-
limiting example of a suitable alkylaryl group is tolyl. The bond to the parent
moiety is through the aryl.

"Cycloalkyl" means a non-aromatic mono- or multicyclic ring system

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



15

20

25

30

cycl opentyl, cycl ohexyl, cycloheptyl and the |ike.

Non-limting exanples of suitable multicyclic
weyokoaisky| s i ncl ude 1-decalinyl, norbornyl, aPEIEA1098/029841

and the like, as 5 well as partially saturated species

such as, for exanple, i nd |, tetrahydronapht hyl and

the |ike. "Hal ogen" neans uorine, chlorine, brom ne,

or iodine. Preferred are fluorine chlorine and

substifeemsnwhichrnay beyibe same s diffegai andrarmas delined eppyeion-

. ..at

Ilmltln%éwn@ \Aﬁto‘?ﬁﬁfﬂ?%lé?ﬁe% ngélcﬁé c¥6'18?lﬂgl§ gﬁ%ﬁ&%&&&o?t@'

cycloﬂwl@ts/p@ynlohexyll d:y&:ldshef[gylsami ‘ém IlkEL N@nslémtmg]exam;ﬂe& oksuitable
eac ein

ult'qyﬁﬁgﬁéﬁe@ﬁvlsyngea%ér%caﬁl orROTEYlo gHCIEAN 2pphe ke, as
well ! @*all % b sgé&léFBé'uch %r ¥or: e%&%;ﬂé%ﬂ&h){l ar al kyl,

ter ara ét er oar yl al keny
tetraHyelrmammyylaJHd;thglllkeal kyI het er oaryl, hydroxy,

N e e e

fluorié y&mw@an@awmmear al koxycar bonyl, al kyl sul fonyl,
| sul fonyl, heteroaryl sul fonyl aI k%e}athlo ary Ith|

! ingosjemisubstitieat kpeans 8 SUHétlfeleataa ®yad: i an Sromatic or

non- a‘?éfrla&g) iﬁgl'_ﬁys %xtﬁ&{ﬁ%kgam%%ﬁ%is vﬂ%ﬁ@% dg\.']'el% on
the nP( ‘é%t%@i Riag gy?t]cs@%wéfﬁu(ejmbenay bg‘t’he agnhe\(?r d]ﬁe\relme, e
same or differ are i ndepen e
bemq lﬂéﬁpeﬂ@e@mﬁbefé%% ﬁwggwp q%e BeR athﬁy’ﬂﬁ %ﬁyﬁﬁevwl
I k t t"
aryl, BUEORYE SrallA ARl Hotorodialkgl etoranfalkedy pent ® ey
heteroapliaikgsylt albylheteroayl, d?lytimi«yo Qg‘d@xaalkyt atkoxylj ayeaxty, aralkoxy,

acyl car ﬁonﬂgt 8‘?% éone H eacl;@g(ﬁé%ﬁgf%' WQ?&)Osaﬁtem
aralkSk%drS&Wii'ﬂkwsulf&(m%ulfé h@l@réargl%ulﬂﬁmﬂhalRﬁtﬁn@rﬂﬁylthlo

nol et es suc for exa
heteroaatl‘@na;@rankyltmom%tﬁ@aaauwﬁhlar eyaiealkylsheteragystyl, -C(=N-CN)-

TRNC ] Ok K system conpri si ng

NH2’2§23\C‘M§N% O(E%Jw_')llg gﬁaYNr’rsNg preferably about 5 to

Y1Y2NQ§I - I\Qerngom NWENSOZA/\@mdt FSO5NY oY, mbveeeinfY st dvel ¥t oam be
int ring systemis an 30 el enent, ot hetéqat han car hon,

the sagte @x@ﬁg@t Ane g ddensuggaily selestad fiom e grHRFORiSHR of
hydr }%{r 6%4)%90%% %%I?gll “Rﬂﬂg féé/r%fg?h Rabs@lent’ MeaEalso

e no a gen and/or su atonms present 1n
meart Iaesnmglegnoxety 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(CHs).- and the like which

form moieties such as, for example:

S ol

"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

element other than carbon, for example nitrogen, oxygen or sulfur, alone or in
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system Preferred heterocyclyls contain about 5 to
about 6 ring atons. The prefix aza, oxa or thia
whedoanzssthe het erocyclyl root name neans that BECT/USHS$/029841
a nitrogen, oxygen or sulfur atomrespectively is
present as a ring atom Ars]é NH in a 5 heterocyclyl
ring may exist protected ch as, for exanple, as an
-N(Boc), - N(CBz), -N(Tos) group and the |ike; such
combmauoechmrarrm adjsoerdmgae read/graulfusatomapsesent in the rlng

R T L

aza, d&@' SithiRyefore tm,fhééf&:y@ryl ﬁbdtfr@h%lt'neaimdhat &t Iéast(ieﬁitm)@@n
herein. The nitrogen or sul fur atom of the

oxygemneorssdty atgm reape@ivelys ipsantyasex rag Aéem ony oNHhin a

rter GRG0 8 B Bl o) -

N(CBBFLN('D@‘MCdrMUp randdhe ke subb mnmmlod;; lare radsnr aorisitergd part of
perazi ny mor phol i nyl ,

this rhmngeio; T hpteroaidh P8 e tonlY SHBS I PUAYe or more "fing
syste eé%tﬂs@%@dﬂémvﬂ%gﬂéﬁ( b, lide saMe bragitiermt, MtPatd®s hibfiked

e not i n_hetero-atom containing ring
hereis.yBienitroglntdri ssilfibatonv ehthedmgtetdoyclyl cae bﬁmm@dawyxldlzed

to the{arrespo Nk - SHOKCB & graigiGeoNon4PBho spaBles of
smtaBIQ n?&%(ﬂ;%rc héfé?()%ﬂﬂ)@ Rings Tdksde bﬁferi@iyﬁfmh@hdmw bﬁ%razmyl

here is no -OH attached directly

morpholmfartbmormpk@sd thiagalidigyl, 1gt-dioxanyl tefrahyssoeanybt ed

t hat,, t | th
tetraW?%tpfoﬁﬁe?\gﬁ Iéﬁ\?% n%u%n&g—{lﬁgr"tég(r:oﬁé?ggr :d eqﬁl val ent
l Klsﬁﬁfulclﬂblé ﬁt@pmaﬁﬁﬂhéteﬁcﬁ—la\&dm S:ontalnzmlglrmg systems of this
nyl a means an al kynyl| - a - n
inventipa, éler@ aye %arwdmwwmuﬁ’é Ok rggn &t%mﬁ(ﬂ%ﬁff n&@e}@&i&f S,
as w%:ff &4 ﬁ{érﬁ %r?ln%w& al #ﬁhﬁ oA gfa"f‘b d]a%\éﬁf tPANOtRYY héBrbatom.
ower alk e %o to

rou eparent noiety is
Thustfairmxgmm@enahdxylhg Non-limting exanples of suitable

al kynyl al kyl groups include propargyl methyl. WO
2004/ 026872 PCT/ US2083/ 841

there is no -OH attached directly to carbons marked 2 and 5.

It should also be noted that tautomeric forms such as, for example, the

AN

l AN
N0 | _

H and N" “OH

moieties:

are considered equivalent in certain embodiments of this invention.

“Alkynylalkyl” means an alkynyl-alkyl- group in which the alkynyl and alkyl
are as previously described. Preferred alkynylalkyls contain a lower alkynyl and a
lower alkyl group. The bond to the parent moiety is through the alkyl. Non-limiting
examples of suitable alkynylalkyl groups include propargylmethyl.
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17 "Heteroaral kyl" means a heteroaryl-al kyl- group in

whi ch the heteroaryl and alkyl are as previously
walemanrdsezi. Preferred heteroaral kyls contai n aP€DWE2003/029841

al kyl group. Non-limting exanples of suitable

aral kyl groups include pyridyl nmethyl, and

gui nol i n-3-yl nethyl . The Hdnd to the parent noiety is

through the al kyl. 5 "Hydroxyal kyl" nmeans a HO al kyl -

g‘ff&tprqwfamw"dnean&what%roaa/h@i/ i roYpyn wWiieh Hhegheteroaryl and

| i | ,
S e e e
group. Mﬁlﬂﬂi(t)ihg%@;ﬁi;ﬂles 0 (b)ui&nﬂe éfdimldrgaiagml; h’}dltgé' pyridyimetgh sand
quinoa;ﬁ%}‘lrcn(qt@ Wgeibéﬁiéct(@ﬂ%éﬁgge&% )ésoo{é)@d?i'@ﬁo%gl)tbé@g{y I bed.

Tk u i i t .
SRRl RS RIS B S kR DB viusly
defin?db rPrlererr'retd hggdrfxgﬁigyggggn?ré kTweraeﬂAgycd‘ fals»;nl—lirgiggg ﬁ(ampdﬂamlfe
. for , ace . y
suitable S oIk PP ACHAP SOty i AV AEodethy!.
PrRMIOH NS éi'\eﬁq')é@)e,d?/lIrﬂ%(ﬂ??ﬂc&&oélkﬂ-@ﬁbFP%;rdei ifWhich

i's through the carbon 1-limting” exanples of =~
the varinusagrioapgrese @s praviously desatiesd. Thmiband e pagnt messty is

n kox n - o H I C .
rougf G e L i Gkt i oI Yampie
of suieatieBkgisgrelips indladd eoralyk axptyyandpsopasdyde met hoxy,
et hoxy, n-propoxy, isopropoxy and n-butoxy. The bond
t oA'EQ’Yz pareRanAYeE(0)- grodminoygishithe aéY'rQiP”B@@%HTeV‘OUSIY
I.I n - r . . e ) ee
dosc 53 RE R Dt hofly B BHR T ot perehlimiin
examples gl !btable graupstihelude peoxyyl @andubsnapithoyle phenoxy

* PRUsgE means e Raxggaiub el fisigkvliafib s a8 previously
descibeél]. !f\?’éﬁ-ﬁ?hitﬁfg%b@qdwﬁlg‘é@fl\gﬂitafﬁl@ afddyorbups Fig%d(?n@%oxy,

previ ously descri bed. -limting exa S o o
ethoxyuhtprbpexwrisdkpboxy agd adpgoxn dihgdeond tnthgl pargnbmeiety is
th ob ﬂ%- nﬁ%r}t hal gnerret hoxy. The bond to the parent nviety

rougyd Be St YA Phe et her oxygen. "Alkylthi 0" means an

aFKilloxy" raeamPan @r%‘kﬂ)ﬁ@obben alhioH they arypgiciipas as previously
previously _described. Non-limting exanpl es of
descifppd. dWerEliEiting exanmplgs o syitakie padexyefayps iRcldephgnoxy and
L thi . : h
naphfHehd, Tp Bondit I FRr ridlEnfe LEBLORTh Rt BER 0. c1
t HAraikyloxygrmeans anasaliyle®+ grosipyin v@tickl dise ardlied group is as

previpRy daSCTp YN BT e RE R} PLIRGY SrALYISaRa Rps inglude
benzg%%y %ggg%gg%ggaqﬁaf&'é%tﬁm. FHefBbnd AhEYAENTREIER is
through the ether oxygen.

"Alkylthio" means an alkyl-S- group in which the alkyl 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
described. Non-limiting examples of suitable arylthio groups include phenylthio

and naphthylthio. The bond to the parent moiety is through the sulfur.
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18 "Aral kyl thi 0" means an aral kyl -S- group in which

the aral kyl group is as previously descri bed.
wORw41026871 | ng exanpl e of a suitabl e aral kyl t hi BCYUS2003/029841

is benzylthio. The bond to the parent noiety is

t hrough the sul fur. "Al koxycarbonyl" nmeans an

al kyl -O-CO group. Non-linPting exanples of 5 suitable

al koxycar bonyl groups include nmethoxycarbonyl and

'tAﬂalkyI@aobm@ans arharallydi areur Kewpighehe arikyt group is as

h I
preVlOélrS ﬁ% EE)@? ﬁgbg%g%g\lgxéf%lleo?f/%%ﬁgggﬁp raf@@tﬁ\ég@ i e
benzyRthid. TrEGRINRIOBYthe Papeismbiaty ischrquggnibweysiaiubony | and
napht hoxycarbonyl . The bond to the nt. .noi et

bﬁlm@/ﬁatwy&"dmanwan aiky Mwweaﬁlﬁa meﬂ@éﬁé‘%ﬁ? of
suitabi%lg{kg)\éyca%gﬁ roQ Jud: ﬁg&ﬁ&gﬁ?gﬂ%ﬁgy lefho aﬁbonlyl. The

e ara oxycar bonyfl .
bond Tdhelwardnt moiéty: lsp’mremgh theocarbgnyls t hr ough t he

PP BRY gk FaSah Sk BBAS TR0 iouR- MR TG spPies of
su1taBI§ b@&ﬁfcaﬁﬁ 1ngJt% llﬂefﬂj@etﬁefnﬁﬁy@béﬁyl 4 eaphtheéxycarbonyl.

"Aryl sul fonyl" neans an
The bmngllteﬂ(@ﬂ;wenjmpty l$hbr0b|6hdh@ eatenypar ent noiety is

BRSSP L8y O SN e

ofa sUﬁﬂblé%ﬁ'lk@k%eroﬁﬂ'%@ﬂp @nbérizytaxtyearborii. Ciiteelomyt twihe parent
provided 20 that the designated atonmi s normal val ency
monefun@mfovmtf@(p@&hong circunstances is not exceeded, and

t h@%}/l%@lﬁ@ﬂ" Bgtdnbé\HII @ﬁ? Sgrb[] apairahbg ggé’urﬁ?ﬁféqhose in

san/or var es are
whictpthienalied igpbep wwlbyvelrfallqauc'fha:mrtd teathieqrarenergiaty isithrough the
.. stabl e conpounds. By "stable conmpound’ or "stable
sulforyly yct ure" is meant a conpound that is sufficiently

r @H[ﬁstulfggyl‘:’ Whddneah aRNIE (0N dréud. P bhd € tHeegarht moiety is

urit froma reaction mxture, and formul ation
throughltkne alnifm‘fyﬂl caci ous therapeutic agent. The term

tlonaI“I st tut ed [ titation
10 1o 3B hesPe pet et a e RaroRish G e’ 1
des@n@féa atofPisaepiicedrwith B sektioh &k tiarindicited geoum pundded
refers to the physical state of said_conpqound after

that the idegignetachaiem’s nermal wlansieenderdhg caddingreircamsiangesds not
exceé@’é'cf %‘?\dq‘[\?g@{g]?éd't%ttlhﬁ%ntljégﬁl‘fsofn a ga% EB@OQHG' ?b%lna‘%ns of

N pur or a conpoun
substitgaiscarid/sit edriabiés ard ﬂemwblermlwftsmchumnnignahmrm neasdlt in

stablfﬁ[gggq%ug g\l,él st ‘éh@,ﬁppr{lggtﬁ}ggo "stBbie stricture |esSFnre|aP1 a
compound that is sufficiently robust to survive isolation to a useful degree of purity
from a reaction mixture, and formulation into an efficacious therapeutic agent.

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
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
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WD 2004/ 026872 PCT/ US2003/ 029841 19 skilled arti san,
in sufficient purity to be characterizable by standard
wae@kpediscal techni ques described herein or wePCT/KRINBI029841

to the skilled artisan. It should al so be noted that

any heteroatomw th unsatisfied valences in the text,

schenes, exanples and Tabll¥s herein is assuned to have

t he hydrogen 5 aton(s) to satisfy the val ences. a
skllled anlsan,anasluﬁm@utppurﬁy to bersperamdeiizabie bW"Qﬁr@taé‘@iYé@&“

hat th i f t
techniglgs case oarbeiin b Selifidial & bR A LM L0
Skt lsRoMiedlsd Be st tHEtGniyshetoRiatsrhavitt on@atrsaedwammes in the

Sui tabl e protectin groups. wi Il be recogni zed é
text, soﬂnemwxamaie@u angt %ab,lpismerew is gesamedde hawe the bydipaey

atom(%s? é‘ég\?ev%%ﬁl %ard t ext books such as, for exanple,

Protective Groups in organic

SwHdres ﬁmchéﬂgllg rouliih aycorhb@uﬁébtsherm%é Hprtgcted, ithibIneeans
, heterocycle,

that tiys 81U i Mipdling (OSHL TRENEE AR TRO TR AT pL e
protegt%ge emﬁ Y{th’ t@rﬂ@&gﬂ% fs QIbjOte§36 B reBEfidH. rSﬁ.ﬁl@blé Srotecting

Initron at every other
groupsowill rtrea'ecegmiéd/hy these wWitbrasdimary hlellnrethﬂ al@ @ﬁ‘m@i @$ bw"

referairedPraar dreBPaR Sehae BT SKATPle da gl S0
Prote®glé GRS o@éﬁf&t@ynm&@fmg@ﬁ)uw.my, mem%w or

indirectly, fromconbination of the specified
i Ngheraeyvariable (eg. spwbiheteracysio Rt setC POSEYISJBOan one

time %%rﬁ%fn%ﬂ&eﬁ gg quggﬂﬁllgqﬁh MEdrild W?t%tdé?ﬁltﬁ‘fneor%é&

term
occuRERtOKardERrRIoNt of ke dktinition aielqu&muet bad:urremcm dr ug

precursor which, upon adm nistratio subj ect
AT G 1 AT ST g MAUASDIR PR prduct

| |
com B P s IS AT, ot e
prodelitsvhicts 'remmltef dipzailyrargedirsctly; froimdeembination igf Qmapetafmﬂ
V, Stella, ? 8%‘2';33 r%s Novel 25 Delivery Systens
ingrediegis i the SPECYIRE ATRUIES. synposi um Series, and in
Bi I—"}R@N@rs%\rm §olv§@§rdf €S chmpBUuHEs BesictnveltiBale ddvar d
0C

Aneri can Phar maceuti cal Associ ation
conteanpllam lgeneim Tihectes "peadiugt, agreroRloyed hieﬁ%lar gencieed

her e referenc
comi el B R BRER DAL Jpsn U B TE 05, i
unde?§oed EfbrRiagl Ednvapsion 9! vetibolio bechémcal Procesphy o ymd a

associ ation involves var | ng g @es o{){ (ﬂ{ng\
compeun efrftorptiaiiher Fﬁﬂewad %HE BeRT 58NE %Eﬁ‘er?
disc&s%ﬁ&n%fbrodrugs is provided in T. nguchl and V. Stella, Pro-drugs as Novel
Delivery Systems (1987) 14 of the A.C.S. Symposium Series, and in Bioreversible
Carriers in Drug Design, (1987) Edward B. Roche, ed., American Pharmaceutical
Association and Pergamon Press, both of which are incorporated herein by
reference thereto.

"Solvate" means a physical association of a compound of this invention

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
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i nstances the solvate will be capable of isolation,
for exanpl e when one or nore WO 2004/ 026872

wWERIMOSRID3/ 029841 20 sol vent nol ecul es are PCT/US2003/029841
incorporated in the crystal lattice of the crystalline
solid. "Solvate" encon‘pasi(zqs bot h sol uti on-phase and
i sol at abl e sol vates. Non-| ting exanples of

sui tabl e sol vates i nclude et hanol ates, than | at es,
solveghmdleaulies R mcov;wa@pén%h% o/l iaice ofifie GbAaIe Solid.

“Solv% "V&{Honﬁ CaF'b%t ?(?Iblagn ?)hagéfa‘?ﬂtlsc‘flﬁta%@g&baté%r Non-limiting

er apedt ective anount" Is neant
exannbdaa&of Sgitadote acnlua’tets in¢lude rgpmanalates, medmrpxlaie‘s: aﬂn:i tife likee

ool OB P o RHB T2 0
aneffbeial Aveu nt"@?"'ﬂiér&ﬁé’utﬂfall? %ﬁ\é@ﬂfeaéﬂnb@n#‘fé Atdant the

conmpounds of Fornul a and” Fornul a can formsalts
descrilbé eh amneurtef s;lompqunﬂmrra coraposiipe od'afhet piesenhingantion.

effoclie i fiflsRd, CORG 41 heihitiodn M Rred Meffit e

amelkﬁ@ﬂ’\@ﬁnhlbmbr@?@ pr@&élﬂéW@éffedi’tdl cated. The term
salt(s)", nlp herein, denotes acidic salt

f Jme@prmp@wq%f g%rmtda dhand rFQSWéﬁw I\ecaye fare salts weqch e
also g/ﬁﬁfncthé‘@cbgg éﬁ’ W?%\)@ iBn. RERIEAG fo 2 ﬁﬁ@buﬂﬂ Qﬁ"?:'o‘?mula i or
ases. In

en a conpound o romula |l
Formuta F\bhetdnalsl Uhdmemldrts ibclutie acfeasiae maﬁsyhereotmrdess

otheugj{\@%”r@L ‘bwe geblgh'%ggz/s)tdlﬂsn%p{q ph]w?g%ﬁ q)er(ljptes aCldn ic salts

formé@mﬂwbﬂg%nﬁ%r%/or 59@5&&1@5@9@ Sad \ w'eﬂ B8 bash éa‘#ts)folﬁéd kmth
fornmed and are includ vvltlnteterm sal t

inorgapcantpeprganihbasesc amaﬂdlapnyWBea epganp@ind of ormula III or

ForrlFEN iR 95 FRY, fEE 58! AR BLyPkiia® Sagine o

imidaold, hd2éh aeidROMbISY, @‘uchf‘és IBQt Aot lmited td a @értfmymlb@ld V
may be formed, for exanp reacting a_ conpound
Zwitterpn mer salls") mnke éprmdr @@%@tﬁt inglwded \wyithin e tﬁmﬁﬁﬂ(s)

O e i
acceptabdm) meam;)rafededrraftbd)dlgh/\atﬂ\ebgaltq aphalko zisefubnSalts of the
comppitRste FoponBull at o3 b manbs it sxemple, by
reactlﬂ'ﬁggﬂlcﬁﬁ{&irndwrﬁﬂrﬁﬁlla ALEYESISSa IV'réé@é&%elg%fﬁJQH%%cﬁﬁwt of

canphorsul fonates, fumarates, hydrochlori , _
acid bybas@rsmmman hguwalem adwsint, inzcmeatiss) sueh aaoas,in which

ul f onat es, ht hal enesul,f onat e ni.tr tes,
the S prERERAS SR3L AR acl@BUS MeddioiblaReg by fuapitt-ago
S UBXdMplafp acigl WdditiopssaltsahtiatiatRetated, Hiseohtnesd asenzoates,
t ol uenesul fonates (al so known as tosyl ates,) ‘and t he

benzengsuliamiesdisyliaies. ibpratesi butyripercitiptesgearaphprajes,
camﬁﬁé@bﬁ&ﬁﬁgs,%h*a??ﬂeg, Wcﬁro'éﬁl%nﬁgé,'Wdrc%‘ro%des, hydroiodides,

lactates, maleates, methanesulfonates, naphthalenesulfonates, nitrates, oxalates,
phosphates, propionates, salicylates, succinates, sulfates, tartarates,
thiocyanates, toluenesulfonates (also known as tosylates,) and the like.
Additionally, acids which are generally considered suitable for the formation of
pharmaceutically useful salts from basic pharmaceutical compounds are

discussed, for example, by S. Berge et al, Journal of Pharmaceutical Sciences
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phar maceutical ly useful salts from basic
phar maceuti cal conpounds are discussed, for exanple,
whooEo2d8er ge et al, Journal of Pharnaceutical BCT/@mes029841

WO 2004/ 026872 PCT/ U82003/ 029841 21 (1977) 66 1 1-19;
P. Gould, International of Pharmaceutics (1986) 33
201-217; Anderson et al, zﬂwe Practice of l\/bdl ci naI
Chemi str $B996) Acaderi ¢ Pr ess, New Y and

(197 TIHEBLE dride Fagamld Fowmatianald. atiRharsaeutioni] 956) 33 201-217;

o830, e Pl bR PRBEIARL 0 BB

New RserRirar i Tres Oearsid BSok (R‘tidwl& Do mistedtion, Wadshiridton,
nmetal salts such as_ sodium |jthium and potassium

D.C. saitheir wabgsiie). diesadisslomiras asaincorrqraipdizere) kY [aference
there{g&gne& umsalts, salts with organic bases (for

eXanpl e, organic am nes) such as dicycl ohexyl ani nes,

t Hxenyplapnbasis sakeithchaletammioniurarsaits, alkalimesalcaltasuth as

sodivif s KBlyBh rshRelARTNG o pLaliay egan etal pais U pelgium
and rﬂgﬁﬁé§u %I @%a‘t@Wﬁﬁ oGt bBaks ¢ef e&ﬁnﬁﬂe 'B?ééhﬁb gg;mes)

chl ori des, brom des and i odid
such casachewlolse»tyﬂanws(bb@yl anineshpnd saite il aminedacids Buely Bs

arginie, WAYFS o 3¢ st Boels AfogEaeifipal GElhs mifllar,i ™

quart@ﬁhké@%tﬁeagén@ enay las foveridiRyl Eﬁdmdbs loe givitioyl, etapkl andDutyl

others. Al such acid salts and salts

chlordgsehrmides aje intidorn chalkyl salthips (2 pmating digihyls and

h I
vl 418 raF 40, AU S| Byl o] s
bromiidggrand fodides)c aralles halidbsn@.g.dgnzyhaisd phenetbyl mosddes)f and

the invention. 20 Conpounds of Formula IIl and Fornul a
othefsy and salts, solvates and prod rugs thereof, may

e’%lﬁ%uéﬂ“a&ﬂ eéaﬁtstaﬂHtHé%réaﬁsfa‘Pé 'iﬂtéﬁ&éd %ﬁ%hﬁrmééetﬁléall

am de or I'mno et ) such tauto forns are
acceptaiile spltamunmmeeacnpagf thaer mventmmn end @lleichand hesesalis are

consBp AR e TS QP BB for

purp6SEPBEhdSn{émfdnudi ng those of the salts, solvates and
prod rugs of the cog&)ounds as well as the salts and

sdbempeynds of hermuladi agd)Formetle b .zand $ﬁi§3e soivptes ang
proc§hofliS, ey SHITE ek oGRS AR (b, a7 2 amige o

imin@stisdr). GNB:rSUdmtaUttﬁn@theme ar@banaterd heremm;]gbt of the
presqragfilﬁgngrrutllgn fornms, atropisoners, and di astereoneric

All stereoisomers (for example, geometric isomers, optical isomers and the
like) of the present compounds (including those of the salts, solvates and
prodrugs of the compounds as well as the saits and solvates of the prodrugs),
such as those which may exist due to asymmetric carbons on various
substituents, including enantiomeric forms (which may exist even in the absence
of asymmetric carbons), rotameric forms, atropisomers, and diastereomeric forms,
are contemplated within the scope of this invention, as are positional isomers
(such as, for example, 4-pyridyl and 3-pyridyl). Individual sterecisomers of the

compounds of the invention may, for example, be substantially free of other
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30 are contenplated within the scope of this

i nvention, as are positional isonmers (such as, for
wez@apka72 4- pyridyl and 3-pyridyl). |ndividual PCT/US2003/029841

stereoi soners of the conpounds of the invention may,

for exanple, be substantiglly free of other WO

2004/ 026872 PCT/ US2003/ 029841 22 isoners, or nay be

] adm xed, for exanple, as racemates or Wltf“? l
isometsy, opNhRY be eeMtixedfor examals: 38 FaFaMAtATOTAM | ol & ther

ot AP SR S PTG A i con v o

Sor R%tﬂﬂl@j”r%it&ﬁ‘t aodsfinddby ttlwIUIaACt‘rﬁaMt Reosmirsaidatipns. The use

t od
of the i ATty Brodiugsand the i, 4t IreRiedftaddvapely to
the saR"NBNVARIESS ro?)trﬁ{; P LREIMers! QcABBkEMraUodmES, tautomers,

pbsitional sorre racemat es or prodrugs of the
posmrfalfasmens mnqnmtadzor pTdtruge op thenityeativeainpgunds.t he

vention h cal e
£ Pompanndy ReBaRiREEbe thiuor iR B ia i Rigeldhical
propeﬂﬂa@L M baisul, ﬂﬁb%o@ﬂufburiﬁlsﬂﬂl%‘inﬁlwhl @M bé@rﬁhnbi&&rmdf@rotem
the’inhibitors of the cycl i n-dependent ki nases,

kmasms swgeas dor exameple, m@mnmtq@ phthe QMM%@FGHE;\“%%%

mltogali ﬁ}@%{jiﬂ{gﬁei I Iélsn%% % H!ﬁdglyﬁpgelln bgﬁthag ‘Rl lin
3(GSI((§5M&) an@EK lik&DHH cydii! Fd,epéb)t(ént I@Mesa(@DKi@)@:clu‘dleefor

exampigy GG GOKDY B2 ORY. GRS GBRG,ETRY B GeikS e,

i
novel g;bé@gé@?swun ég‘%lr—f NSRS FoHbIg! |V‘B+B%x%b§%%§l%soe ¥adfal inkhe

di seases,
thera;m;euf piotifsrativd dsaaeelssgmteaacan@erd putoimeune gipeasas;, visal

t l.i f t
diseasg. fibgadisas o nPURIT CAERad Sherrttive RBIcRls arthuis,
mﬂarr%ét‘i’(ﬂf? %ntlh@’@}ife@étl\ie' ?&? gdesspaamopathyll saurdaals apecia and
l'isted 1n US 974 cited earlier, the

cardiaiasclilas uimase Mawmf.t@esawgews{a@lw diserdeTs. afﬁ/ﬂiﬁ@d inU.S.

For mul a
o 415 GieG 8N n HE DGR B S BtpBreed nefiin 20 T
CMb?r@fs?)eciﬁﬁéllyldh@@o(dputmﬂ@bf Formtlledlltam)d Idemula IV can be
follow n carci noma, includi n9 t (Z th f" 38
usefubrcthettreaigent of ﬁ.vaﬁeﬁyoma!ﬁ@?fs f@ﬂﬁ'ng B fﬂfgﬂ' ed
follomﬁrgg![}] l'ung cancer, esophagus, gall bl adder, ovary,

creas, stomach cervix, thyroid, prostate and
carcn&bma mblumllingjthag oﬁthmtvladd;erc breastt,amioimdﬂdneyz&ver fung,

t t f ho I
inc SR Ch i Bopa R TR BB ey apirtds
stom%é’fmé?\hkatﬁ cﬁd'&%?ﬁé aandBsKee! ihcluy mdus &6l ¢arcinoma;
ynphona dgki ns | ynphona non- Hodgki ns | ynphona,

haienyatopoietic jurpbisnef lympbioidUineage; nciugifhlswemia, acute
lymphocytic leukemia, acute lymphoblastic leukemia, B-cell lymphoma, T- cell
lymphoma, Hodgkins lymphoma, non-Hodgkins lymphoma, hairy cell lymphoma
and Burkett's lymphoma;
hematopoietic tumors of myeloid lineage, including acute and chronic
myelogenous leukemias, myelodysplastic syndrome and promyelocytic leukemia;
tumors of mesenchymal origin, including fibrosarcoma and

rhabdomyosarcoma;
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hemat opoi etic tunors of myeloid |ineage, including
acute and chronic 30 nyel ogenous | eukem as,
wop®@koehsspl asti ¢ syndronme and pronyel ocyti c | eRPREDBAP3/029841
tunors of nmesenchymal origin, including fibrosarconma
and rhabdomyosarcoma; WD 2004/ 026872
PCT/ US2003/ 029841 23 tun@S3s of the central and

peri pheral nervous system including astrocytoms,
newierslofithe Uamtrgll arahpedptierakewons sistenaridclodingr

tunmors, in | ano eni nona, .t erat ocar ci nom,
astrogdergs APWE %og@? iﬁ%@fﬁ”& S Bfat oct ant homa.,
thf{e?‘tLﬂEf)@ ||ﬁ Lljj(hlﬁ? mélaﬁ@ﬁ%eéeﬁﬂ?bdﬁépl@ﬁétoéaﬁ}ﬁ&ﬁﬁﬂ Due

CDKs i n the regulation of cellular
osteosamonia rxanodaroma pigmentasumi, karaipetanthaser, thyedid folicular

reve({|?| bl e, (r:%t ostatic agents which may be useful in
cancenand KRS S Mdny di sease process which features

apnRMBRhe kBY rtteast CPKSlin {Hey Riguftioneofeellule Itblr@]iferatlon in
prostate hyperplasia, famlial adenomat 0S| s. pol ypos
generﬂh inbibitorst ¢asld et as reversiblresiestlic Grats Whichdnay pe Useful in

the trp @ﬁee[ﬁ iagn?Tag%(éste &bc@éQWhﬂiﬂ Raturds %ﬁﬁb%?lr‘@é?mért I's,

Ow ‘ng angi opl asty or vascular surgery,
prolif6iaEient ¢.gpHenigit pros‘taibﬂ'qtpemlasmnfdmlhabadﬂqomls polyp03|s

di sease, transpl ant atjon . re ecglb rﬂ:Ht oXxi c_shock
neurarBronAaE, SHRCRSTIRSIS. U Er BRI PhoTast
g!omgﬁﬂiﬂgp‘?mh r%s?&fo%wﬂﬁféh@o?l@sfm vasculfau , of

mer s | sease, as sugges the recen
hypeftmuﬂumgcarrfatmm inlammaery bewel dlﬁ%epﬂasﬁmﬂﬁﬂfl@ﬂl on

t t 5) 117, 741-749
reJecgg?,p%Ei,q d eh%‘# rﬂﬂd%f‘g?ﬁgf?& '93 m)JI a |V my ind?Jce or

' @Brﬁbéuwmﬁ"r%la Tiranamepineld 1/ mmsts eeuuseanem trant
in a variety of human di seases. ds of

treatiment obAIZzheimeris diseass, agwiaasstes bwthq re&@nhﬁ@f“ng ﬂﬂfﬁt 39%5 is

ol 0L Bhn AT oF By BBt ol ooty s e a0)

(icerhpelnds GUFornaila llil eintidtbrinuildBf peawi indace pomhlbmspopt03|s
Epstein- Barr virus, Sindbis,vi rﬁa and .adenovi

The ppeiielit fesRoBse A BREHBVEINGHYATIAYY PANMMAN diFeR%d ompounds of
FOI’U:ILpéj ) l[’ %qﬁbaulatcﬁg of 'a%ﬁfﬂﬁléj WiEBS %%efdl e tHeire sttt dfebincer

system c pus, eryt hemat oS us, aut ol nmune
(mclmumlg auemtglrmtm:t td thospHypes mentibradrhetsioakoved vieal énfections

ammat ory bowe eas

(oG0P raFesh Bt BEFRSITiS RESY T P Ge GAC L fincos virus
and ga&mﬁgy prévtisH SRAIDS deiopinBht m—u\p:%abaumﬁmdaals

| Sease Al DS-rel ated denentia, Parkinson's disease,
autobmmuone dpslaa@es ém@k@mg;butgmqiglmyted to systemic lupus, erythematosus,
autoimmune mediated glomerulonephritis, rheumatoid arthritis, psoriasis,
inflammatory bowel disease, and autoimmune diabetes mellitus),
neurodegenerative disorders (including but not limited to Alzheimer's disease,
AIDS-related dementia, Parkinson's disease, amyotrophic lateral sclerosis,
retinitis pigmentosa, spinal muscular atrophy and cerebellar degeneration),
myelodysplastic syndromes, aplastic anemia, ischemic injury associated with
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
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retinitis pignmentosa, spinal nuscul ar atrophy and

cerebel | ar degeneration), nyel odysplastic syndrones,
w@pioa®edsc2 aneni a, i schemc injury associ ated weTUSD03/029841

nyocardi al infarctions, stroke and reperfusion injury,

arrhythm a, atheroscl erosfgai1 t oxi n-i nduced or al cohol

related |liver diseases, h tol ogi cal diseases

(including but not limted to chronic anenm a.a

the muggulesketetalraistem, (inglusting pat notlinited isestegpoigs!s qud arthritis)
aspiri rg-ggﬁélﬂﬁ; Frﬁli?éj ﬂ%gss%gg% Q%%?s‘}%‘,] rpélgipfet‘%eclé%%%‘ﬂ hRFHES féSdses

t not T1 to osteoporosi's and
and cahiddirpain.s) aspirin-sensitive rhinosinusitis, cystic

fibrosis, multiple sclerosis, kidney, di.seas
capeweupds Af F@Bﬁﬁ'@dﬁcﬁﬁﬁom‘ a2} Yf\hﬂaﬁﬁs gﬁ?ﬁjf}@qﬁyf’a“
ik G D) ) eadidifts MR

modufga?e lct:rg?llegkgﬁ ‘%Maém@%m sywﬁ]ageygﬁ%ég}ﬂ‘éﬂs%baggentg woul d
therefohebefusefl ethestedatment of Nisak intestions (ineluding bt not limited to

I nfections (including but not Lim 0 heman..
HIV, Ryt paRowE LS. RERTRSY PP LSy P iiel P Bath Whus. Sibis
virus ¥hd d8enVin@pi s Vvirus and adenovirus). Conpounds of

Formula 111 and Fornula IV may al so be useful _in the

oComeviprewéoronladil anchEermuler¥ gy alseme ygefukin the

defin Labl bi K fi b [
chem{ficyBfiliaf SLiaisr EhEMdniEvefiBYi: PRARY a8int PG e
develépeeht 6f inbysité eakicedoy bither bigckisg ittuminitiatingemotedegivaenent

cells that have already suffer d@é] irI]\suItlord ”
or by blasikiia thepregrassionet @ema@smﬁsgaﬁ thait haye @lfeady suffgregl an
. FQr. be useful in inhibiting 15 tunor
msu“fﬁé‘%g@ﬂégﬁj@agﬁ%ﬁnﬁ'ast asi s. Conpounds of Formula II1I

aGobnimunds af Pérmaia Bl and ormus IVrnap ietser lse usefubimishibiting

rotein kinases, e.g.. protein kinase C, her2, raf 1,
tumol\@?@'?gW'?@ﬂ‘gé‘&taﬁéis‘receptor, PDGF receptor, |GF

I e RUndsOEF dfbfs Bl ad@ ForiliRaYemapatso 460 Aidhibitess of
be effective in the treatnent of di seases associ at ed

othengiroteirokinesesrat e proteimisisase Catrerhdehbr Mikle MARBKinases EGF
\ Khose o A .
rcerl i BHOE o) 8, T 18 or PR SRR 56, ol g thus

be eftdtEivERKemye AN 0f tileiaggs assddiatedpeittt othelr lpyotefif Kosse=®
anount of at |east. one coppound of

SL. Eorm,llalllor
Féneiier aspechef Risinypriier it # M8thgd gtitegingpdnamyial §.9-
| . sai ' e
e8I 58850of SEREIEA Achogii AR CoRes B pepinstrn
a thevapeghitaltiesffedtiveramoantngiaiheasi fonBaompaund of fermrda tiiPa
Formlu\I{é IV'A,\nor%S eaCrIm%ICIergélefgége%ga&gssg %r'sglvgpeogf said compound to

the mammal.

A preferred dosage is about 0.001 to 500 mg/kg of body weight/day of the
compound of Formula Ill or Formula 1V. An especially preferred dosage is about
0.01 to 25 mg/kg of body weight/day of a compound of Formula i1l or Formula 1V,
or a pharmaceutically acceptable salt or solvate of said compound.

The compounds of this invention may also be useful in combination
(administered together or sequentially) 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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0.01 to 25 ng/ kg of body weight/day of a conpound of

Formula IIl or Fornmula IV, or a pharmaceutically
wa@ewepeaibl e salt or solvate of said conpound. HEBUS2003/029841

conpounds of this invention may al so be useful in

conbi nation 30 (adm nistergd together or sequentially)

with one or nore of anti-cancer treatnents such as

but ndffid @epéff?gﬁg%asa”d’ bR e dnaradl by GfiBlom));

taxané¥ (&gt ?é)&dfer@g SUrAgiaseadRinitstors gﬁhhaés &toposide);
exanp 004/ 02 872 PCT/ US2003/ 029841 25 but not

topomqm&:ms 'linf)ibita (suehepa dinaiecary it GPT<ddrcampiostas at i n

cporSlOURIP v B s eyl L b B b

epothil@ﬁ@sb)s ﬁt‘m’ﬁaﬁﬁ dgeht&(sbjlchwaahw@fbnaihymidﬂateesﬁﬂh(am inhibitors
ost ar ot ecan

(such.aﬁ @ﬁla@fcpufgc gem-me(tgla%lﬁeﬁz WACRS %tfé@xl%rea@&?& glkylatigp
agent%sgrg}%g‘rimg %llﬁbkﬁlﬁﬁﬁ%e f@M@ﬂ@hTm%m 8¢ ﬁ«%ﬁ‘r@ P?cﬁJgh Cor oratlon

at e synthase inhibitors “(suc
Kenilwefth uNeaulcasey)) cycﬁmphosrxhaahdb) tFegnésyli protain transferase

bR b e AR BAT AP B B S g g hloro-6.11-

d:hyd%lspptsé\ﬁidw 6]cyléﬁmépm{ﬂ tzhb]plyﬁmnlﬂ%/ﬁy) -piperidinyl]-2-oxoehtyl]-1-
op ospham e %/ protein transferase
plperldmﬂCb\rb@fasm(iqu Qg—l 66336 rom Schering-Plough Corporation,

Kenito R a ot e B B et e =phr Ty £ AL ey

Pharéa@élmﬁfdlg) m'm 123 Q4 9armiexlil prbteuﬁ rtmrsfedaé@wﬁmwnml Wlerck &
336 from Scheri ng- Pl ou oration,
Comppany. MMbitahoussiiatom oy Jofsa)i BV B14664 Gutsrnapd prafein

wansfRtpd 0 ol P PSR b SARAE B eRuiobf B BRc? v
Jerseyyngigimal, trafsduefisrimgibRioas (such ﬁdaWebea&(fwm AR Z2hé662
a farnesyl protein 15 transferase inhj or from

PharbepeR ARy e BISCPRLE G HINSaI BN b ok H90a%R
EGFRYEIEIP26) BIREVECTE (I RO MBI R NERAD, )
Pharfaceetical$ EEF3R Hanoase Newidersay)sintertarond odéteast for ek@mple,

e SRR oo i e
Corpbftidh): S Ronalderasy coPbirXiaiB! Sronladd E6ABINOAR? ara- C

Scheri'ng- Pl ough Corporation), Peg-Intron (from
adriagyfei, ioytpX@noagh gemwitpbingt i on) ; hor nonal t her apy

%éﬂ%t@ ??gﬁwa%%ﬁn%iﬁbggﬁq}% %n%b) %%ggmclude but are

not ligited-t6 Aneel mudtsrd, RRRMMelsinaNifbsfasid, asélphaladgentcrambucil,
include but are not limted to Uracil nustard

Pipoltiensandiristndenamelaming dEr!etwﬁpﬁml%nhosehpEﬁralﬁ@u Bupulfarps
Carnﬁls‘?ﬂ?%ﬂ% rl-ll;ef gh@%ﬁ&ﬁ@%‘@rﬁaﬁga ?Igﬁ(yrldme, Cytarabine,

6- Mercaptopurme 6-Thioguanine, Fludarabine phosphate, oxaliplatin, leucovirin,
oxaliplatin (ELOXATIN™ from Sanofi-Synthelabo Pharmaeuticals, France),
Pentostatine, Vinblastine, Vincristine, Vindesine, Bleomycin, Dactinomycin,
Daunorubicin, Doxorubicin, Epirubicin, Idarubicin, Mithramycin, Deoxycoformycin,
Mitomycin-C, L-Asparaginase, Teniposide 17a-Ethinylestradiol, Diethylstilbestrol,

Testosterone, Prednisone, Fluoxymesterone, Dromostanolone propionate,
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Carnustine, Lonustine, Streptozocin, Dacarbazine,
Fl oxuri di ne, Cytarabine, 6-Mercaptopurine,

W@ 200hiooggaani ne, Fl udar abi ne phosphat e, oxal i pl B€T/HS2003/029841
| eucovirin, oxaliplatin (ELOXATI NTM from
Sanof i - Synt hel abo Phar maeuti cal s, France),

Pent ost ati ne, Vinbl astine26Vincristine, Vindesine,
Bl eonycin, Dactinonmycin, 30 Daunorubicin, Doxorubicin,

Testol&&bhé bM@g@strbI@@étalﬂé Q\wethymreumanmen Mdﬂeydtqsbuﬁmmmm n,

onyci n-C, L-Asparagi nase, l_q osi de
Predmw@ngt Hrlam@ml@%@morqy@@lﬁ?m%,t | yc@'%yprggesterone

T
iSO OB B, Lovproi
Flutarrﬁ’/E@E / t&%@:ﬁ]&’r@?@&éérehﬁ&'ﬁpﬁtm‘i é.‘arbmiatlmégg@pxywr@@et at e,

t hyl d I t t d
Amsadine b FeReRERe. Skt N ERge. E6U Blapls dTaEEion
Anast@%é%ogﬂe%%@ '@a?)%mtﬁﬁﬁéaﬂblﬁx'aﬂﬁe Droloxafine, or

roxXyprogesteroneacet ate, Leuprolide, FIutam de,
Hexarff@tlhqh‘h&ananegoserel in, Cisplatin, Carboplati n

i s SrRRABL NGB RRIRG BRoghldd okt ne
compcbg{dsaéﬁh?s inteRRsH WikinRe ddehgs aémg@de&manbdaéreneanabthe

xamethyl nelam ne. |If fornmulated as a fixed dose,

other pnammmudicaﬁy peliveRaRNiar Sreatpenl Within s dpsaaa gaogs For
examwgr ehﬁgﬁgé Wﬁgalt‘gbblgtnﬁ]\gﬁ& do$2Q% fB@H@?? QStSéVde?@Qtlcally with

ar maceut | cal active gent

knowr%ytbtc@@é ﬁgéhts\/ihl’lmdummg apd;nisagse(Jr @ef &ci. F()‘r99@)) 4081 389¢€.he
i nhi bi t or ol omuci ne has bglen fou

Comp@gﬂnés ot Soriula Y quRasmuls bmay 2lse b 2 éﬁ%‘?@?d §pauentially
with kEQQMCérﬂ aﬂegpélg;@tniﬁo%& agﬁﬂté W$Ra'n a c&ﬁq%ﬂ'@tloﬁ%rméﬂ&ﬂdn is

oun or Formula IV may al so be
mappﬁcqmane sTtes evvestion emmtalmn;ed ini thia sequanceat pdesnigration;

comppHg%?, gEPT'ﬁS'@q I-ﬂqg' y-r@et cg[{ﬁ rflﬁr P%H %&Hé?'brpc‘ td-8r

after §<ﬁﬂﬁﬁ§\?§cfdﬁf oﬁﬁg‘kﬂbﬁlhraﬂticgﬁcer @mmmﬂﬁﬁagﬁnt%rrmtanwlb] the

a 'V may be adm nistered either pr.i of
cytotmdict activignifithe cyelin-depesidart inassphibier tayppli QSHS affected by

B
57, 3875 B h@riRAnkiues e wattin hecskiltsk ofylrsans skitied onthei arh as well

anti cancer agents. Cancer Research, (1997) 20 57,
as attepd®mg BgiciaBehni ques are within the skills of persons

l?\ccb éﬂ glpyfnh& %ﬁeo@%h%ﬁhbeniﬁﬁgﬁ‘kﬁﬂé@'dﬂﬁn&ﬁyﬁdrﬁ @difiprising

ACCOTr aspect i nvention incl udes
an araounli dfadtileamst mmmmmoun'gi ofdroramdaii opfFoemuladyser ane

pnaneb g e bt 87 E RS, 8 e aop o
moreaéﬁju B PR imBhtsCAIR Bfiti-cancer agents listed above wherein the
amounts of the compounds/ treatments result in desired therapeutic effect.

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

This invention is also directed to pharmaceutical compositions which

comprise at least one compound of Formula il or Formula IV, or a
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25 nore anti-cancer treatnents and anti-cancer agents

listed above wherein the anpunts of the conpounds/
wWoe@aveesnt s result in desired therapeutic effeP€T/UI1063/029841

phar macol ogi cal properties of the conpounds of this

invention may be confirneg, by a nunber of

pharnacological assays The exenplified

har ica i ch escri be t have
phanfagsy goBtabsSahor RAVeE i Baeontd s ideds one
pharﬁuQé‘euth‘éﬂ ta'c@@ Bk tARier. salts. This invention is also
di rect ed to pﬁar maceut i cal conpositions which
c boppreparing pharmnacdicalorgiopesitiats fFommtheompounds described
Far nu

WO 2004/,026872, PCT/ 84

by thispiay b S R BNl 2CORPIEE CTTrUA P’ B g SOid or

liquid® %Wméﬂ@péfatio?@ﬁhclﬂ@@ pofdardragsietd, eiddersiBRCghalkise
carrier or prepar] ng phar maceut i cal conposli tions

capsglesneachets 6ng PR sHRIERs: |Bze%|p0w efsmrd {ableisimanbe comprised

B S R A S o

knowinnn lthd artp evyl ﬁmgnbabjlnet:arbodaw enagrisiurg rstearaies talc, sugar or

apsul es, ets a d su ositories. ,The wder s
lactosmn] BbE TP BB oFte it GRPSYlgH caB R Vst 5 SpisLfogge
formfgu iESe f@fC(?]HaYﬁdWéﬁéiﬂlcﬁm Ex:§HLs)fe%tﬂfg)h%?ﬂnb@eﬁﬁédlly%"cée%ﬁle

e art g., magnesi um car bonat e magnesi um
carn@semdamahaoal af, mangfactuse forl wriovseconaisitians, mpre‘osnd inA.

t I b d
conri 1603, FORUTBH AR SRRt Se e 10 ST 3808, o
Publlﬁﬁmbr@ée@a‘s&ﬂ{ IPeresgRhRP!I € carriers and nethods of
manuf acture for various compositions may be found in

ALiquid dpan preparajiongindusts sHutions shaRersienz.and emulsions. As

an e%i%;?l@%g bedh Egﬂéd \% fe qUI%\%R%r—P%y(ene @g%él%'llﬂﬂ)ng?or

ennsy vani a. repa 'ons 1 ncl ude

parestetaltinjestion sy agditiohaisweete s badopacifiess farorahsolutions,
exanpl e may be, nmention

wat er or  water-pr
suspgngiens 209 awlsiensy dflqweg?rérhpmﬁrahwsemy%#ﬂg%% fqlgipns
for m%n%%leécﬁﬂﬁﬁs?ragm opaci fiers for oral solutions,

suspensi ons and enul sions. Liquid form preparations
wa%erasebprieparattdmsmlﬂabledns mhbdﬁthmnaamamade solutions and

dmi n| tion. .Aeros r lions, Ui t
solidf i aPuRph foriray iRt Mvebe B ARl ah HiR A pairaristiigay
acceB@W@ EafrRirNsucMas BnBert E@mPFbé‘s‘é@’%dsablg)mﬂ%ééh a

phar maceutl cally acceptable carrier, such as an inert
c oMpe dncludedjate S@hcgform Rrepa@iionalta aradntendad 4o be senverted,

snorbHAPE SB8! BARGE PP ASPR Bhe BPar P
admigistiagionoruchoiquid fernissinalude solutions, suspensions and emulsions.
The compounds of the invention may also be deliverable transdermally.
The transdermal compositions can take the form of creams, lotions, aerosols
and/or emulsions and can be included in a transdermal patch of the matrix or
reservoir type as are conventional in the art for this purpose.
The compounds of this invention may also be delivered subcutaneously.
Preferably the compound is administered orally.
Preferably, the pharmaceutical preparation is in a unit dosage form. In

such form, the preparation is subdivided into suitably sized unit doses containing
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adm ni stration. Such liquid forns include solutions,
suspensi ons and enul si ons. 25 The conpounds of the
w0 pwefo2dson nay al so be deliverabl e transder mal PET/USIN®029841
transdermal conpositions can take the form of crearms,
| oti ons, aerosols and/or emnulsions and can be
included in a transdernal 2Batch of the matrix or
reservoir type as are conventional in the art for this
appropridgtpagantiide o thepactivescamfipariens, é.gy emt éftectiveyaradwd e
. delivered subcutaneously. 30 Preferably the conmpound
achievesthgdiRSITELtRBESDral | y.  Preferably, the pharnaceuti cal

pﬁ‘?@gﬁéﬁﬁt?% bativd'cEmpBUhd #08 2Mf Jo@,@raf_dr@%a@ﬂ@h thay b
the preparation 1s subdivided into suitably sized unit
varieddorsadjusted ffaminn ahguiDn2Q b abe@sY raTpieierbly tiogeabout;ltmg

0 s g8 RicPord BErPENL ot Rl B8P 23 MR ARl t e
pamcgwggﬁﬁ'mﬁme quantity of active conpound in a unit

ose of preparation may be varjed or adjusted from
alibelaciuahgosageibmom%'“ﬁy,bemaé'ﬁérd&ﬂﬂ%ﬂdf’{%ﬂp%g?ﬁ 1 ny
.5 t bput 5Q. - t
requirgpiehté 86 SRR apfiThg sBUEHTIF Y coA LA oMl fodtie 0
DetertiiSatRfit dfahe propered csngleargimemforizeparticulad sdeqigrtisngthin the

h i f th i i
skill obfha s EerapRvQNomEtrige S9taLedly CosBaparay e OrEd hEne
_ _ ! I et on of
admiffSBRET i X386 BEARGe R) o8 rediitad o o e he
t Thalandairityanddsamencyyofbeminisiraten ahihe campeirdeeidhe; n
ti during the d ired.
invenfion gnaie e phaneer il BRraHbElERs (iRl TGS flfiated
' tian FMeadiRcainidigatbysidasdeptath eactarist
accoﬁdﬂggregpe%lﬁm%gﬁ?gggl at eg acl?od;%?ngwstlo ?ﬁ% au ment .as
age, odnditien and sizei ofghe Iniatient aswebrsiseuelyPidne ﬁv{mg&aﬁsbeay
° | §i G ; .
voard ARG SRO Rl Bt 0B RSP lttoncon
rangd R6ATERMAEdmgaddyptociisag S00eag/dey, freferablyl 1 mg/day to 200

adm ni stration can , range from about 1 ng/day to about
mg/dgpantyedajounstiuded 49ses1 ngy/ day to 200 ng/day, in two

toaf QHEr Jh Y deA ydieSfrentiBAGS Bt APRSEIn@h thé&aﬁaeuticaua/
inventron 1s a kit conprising a therapeutically 2
effecttié apiountobaleast arie abmpeasd obhernawag B @ & asmukb Mnara

pharbbe iy sl o4l P BHEAITGRLbifgblia et =01 o
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 11l or Formula IV, or a pharmaceutically
acceptable salt or solvate of said compound and an amount of at least one
anticancer therapy and/or anti-cancer agent listed above, wherein the amounts of
the two or more ingredients resuit in desired therapeutic effect.

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



pharmaceutically acceptable carrier, vehicle or

di luent. Yet another aspect of this invention is a kit
w@ormeasrng an amount of at | east one conpounPCDUS2003/029841

Formula Il or Formula IV, or a pharmaceutically 25

acceptable salt or solvate of said conpound and an

amount of at |east one &%icancer t her apy and/ or

anti-cancer agent |isted above, wherein the anounts of

Neerb WMOVIR! d41R Re pherfib@ntis spestvh tvere obesiheddn either a
therapeutic effect. The invention disclosed herein is

Varian %@Iﬂldof(izgg,whz,t LH),lf\girlawGeglirm&Qﬁ)a(BﬁﬂiMHz) onX-400 (400
exa es 1 C snou not e C St u to 1 m I

MHz) ambgpé epoftRd agi R downield ?@"Aﬁ’?%ﬁ é{\t?‘ig'\/BJ 'Hé%rh%ftn‘?@ﬁqbs’

._path d. anal st '

muttplfisse AU cPRERY FoRrang D M SHERIS b T Ry Whete

LO/MP RS M4 0m88 Analgssihes peMbRndausingran Appbed Biasystems
H spectra were obtal ned on eléher %Vamn. \/|XR- 2qo. m

API-10@e@sMepectionpter\aad SMmasain IngA( GOMDBY: Aftech platipu
400 d : _ 95%

c18, A pidon AR f! B0k dod® ORAM-d9um, BHEEN, T 1am — 05%

r of“protons, iplicities, )
CH3CI3@¥' Phih R.O0B96 ICHLATI S7 Brmirer 19% BHi:Cht, &dnjper stamhel he stegtion

) ere 5 LC/MS data areqpresent ed, anal yses was
time apdiabseried RASPRlYCRRAAINGed Bi osystems APl - 100 nass

Sﬁ‘gl{foﬁIBWF\(g%oé\%}gs SnkrRdgEni8Ghayt BA rbferes tordy thairt ech

I'num m cron, 33mmX 7mm | D, gradient flow
abbre@atioms in dOeMBESEN, 5 min - 95% CH3CN, 7 min - 95%

. (CH3CN, 7.5 min -._10% CH3CN, 9 mn - stop. The
Thin '@@rm?@ﬁ%%?ﬁ&-éi& observed parent ion are given. D
dichloE%eL@hpr gl,sol vents and reagents may be referred to
S :

elr abbreviations in parenthesis: Thin |ayer
ethyl adatotea PePEAPRIELORCC  di chl or omret hane: CH2CI 2 et hyl

h ac 't'ﬁt g) AcOEt or EtOAc 5 nethanol: MeCOH
methanasMgEbacet ate: TFA triethyl anine: Et 3N or TEA
trifluoRydcexatearibanyl : n-Boc or Boc nucl ear magnetic

~resonance spectroscopy: NVMR '.0 liquid chromatography
triethylemines fédN PohEfyy: LCMB  high resol ution nass

butoxySbbhATRIEAE o BHE

nuclear magnetic resonance spectroscopy: NMR
liquid chromatography mass spectrometry: LCMS
high resolution mass spectrometry: HRMS
milliliters: mL

millimoles: mmol

microliters: pl

grams: g

milligrams: mg

room temperature or rt (ambient): about 25°C.



milliliters: mL mllinoles: mmol mcroliters: | 25
grans: g mlligrans: ng roomtenperature or rt

w@¢ a0vbiozast) : about 25C. WO 2004/ 026872 PCT/ US20PGr/028983/129841
30 EXAMPLES Conpounds of Type E can be prepared as
illustrated in Schenme 1: Scheme | R4 1) H= CO2Et H
R3 R4 HR3 R4 R K2003, DR BuLi H2NN+ RS 2) H2SO4,
heat NNR5 ICH2ZCH2I NNR5 R ABCIlI RBR34 XRA4
X R 1) Pd(O amnation 1) NaQAc, NH2OH 2) NXS N-N R5

2? Rgd. Arin. NN/ RS NHN,R (X= Br or ClI) Ph)~Ph E
EXA he 1-am nopyridiniumsalts A can be prepared by

COmpg)mﬁtﬁﬁé gyg%@_iz ddreoe g%ﬁaﬁea iatimlstrBedFt Sthdrad pyri di ne

sityl sul Tonyl ) hydroxyl am ne according to
literature procedure ( s 1977, 1-17).
PyRéi dinfumsalts of type A can _he treated wth eth)él3

C3 to afford aH 4

pRopi o] atip Hi-r=thecgEesence tp

i}izzduc}tzcbgm ch can b xylg@ied in t xR

resence—ef—strong—actd toNafyor W of Nt wpe 5
TRAA . k80, BE01, 44, 2691-269R) I$GHesel ectfveY R

Rlithiation and subsequent iogination provides thg |
78 odo derivative of type C (J. Og. Chem 1992, 57,
5538 & Synthesis 2000, 12, 1727-1732). Treatnment of C
under Pd- catal yzed;am nation conditions afforded the

correspondi ng Kenzgphenone imne 15 intermedi ake chR4
1)Po§&%r#9r%ﬁbm turn ectivel N Mo Rt ed by N

reatnent, W thW\y I ¢ - S e

2) NXS N { R 2) Red. Amin. N~ R
HN.
(X= Br or Cl) on )Lph R

5 D
The 1-aminopyridinium salts A can be prepared by treatment of the

appropriately substituted pyridine with O-(mesitylsulfonyl)hydroxylamine according
to literature procedure (Synthesis 1977, 1-17). Pyridinium salts of type A can be
treated with ethyl propiolate in the presence of K.CO3 to afford a cycloadduct

10  which can be decarboxylated in the presence of strong acid to afford compounds
of type 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, 1727-1732). 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.
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bronmosuccinimde in acetonitrile. The imne can be
i berated by treatnent under am ne exchange

wa@ oovdiozdsens fol | owed by reductive am nation toPer/i82063/029841
the correspondi ng benzylic type of conpound E. WO
2004/ 026872 PCT/ US2003/ 029841 31 Schenme 2 Br R3
Transition-netal R R3 R4 4 medi ated coupling or N5
N5 exchange N R N R5 N PhAPh PhAPh D F 3 R2 R
R4 Scheme | NNR5 HN, R G Alteration of the

3-substituent can be a%g%é?hed via internedi ate D,

via 5 either a transi al nedi ate coupling or

hal oge_n- mg{sal exchﬁ%%jof]_melta@v\ed by electropgilic

i .
quen ng fo akfor JHGLnmal type F ((3che . Wth
conpo \'% hand, t\(yp-s%.gg modi fi cat as ﬁr
Schenme) INS | § afford-conpounds—e+ st | stype

G SchBme B RRR3 nhdRgeRéneRResMangk) NaOAc, NHPOHRN RS
2) Anmidatid®n or NNN R5 N Sul fonyl ation HN,/E
h Ph

Ph” “Ph P
b F
R3
R, 4
Scheme 1 R
——————ee e - \
N
N = RS
HN,
R
G

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

structural type G.

Scheme 3

3
R, R,
R

1) NaOAc, NH,OH \\

2) Amidation or NNPRE

Sulfonylation HNL

Q

H R

Amine exchange followed by either treatment of D with an acid chloride or
sulfonyl chloride in the presence of a base such as pyridine affords compounds of

structural type H.
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Ph Ph HR 10 D Am ne exchange foll owed by either

treatnent of Dwith an acid chloride or sulfonyl
wa@bkdoa2@e2 i n t he presence of a base such as pyPCTUA®03/029841

af fords conpounds of structural type H 15 WO

2004/ 026872 PCT/ US2003/ 02982g1 32 Scheme 4 R3 HR3 H

R4 1) BuLi, ICH2CH2I C 1)3 d(O, HNR6R7 NN R5 2)

Pd(PPh3)4, HNCPh2 N'N RS I N R4 =Cl Ph Ph R3 R3 X 6

7 H NR6R7 1) NXS (X= BBchemeld NR R 2) NaOAc, NH20H

NNNR5 NNR5 3) Red. Amin. HN, Rs Ph Ph K Treatnment

o c ound | (R4 = C) undertanallogous conditions as

#8*in uld a desi o
dduc %E%HJZCMQ ed 5Nam ioép C Lﬁ i HQR
Rre sROBHEPai.¢iNERhhe &\Zsi med Rni no adduct K
El egtrophilic hal ogenation follo by im ne
deprotecti on and subsequent reduetive am nation of

t R =@sul tant aniline internedi@te FBccordi ng to
Schene 1) should afford the desided am no adducts of
type L. PREPARATI VE EXAMPLE 10 O EtO

x R
1) NXS (X= Br or Cl) =~ NR°R?
2) NaOAc, NHoOH NN 5
3) Red. Amin. HN\R
L

Treatment of compound | (R4 = CI) under analogous conditions as
described in Scheme 1 would afford the desired 4-Cl imine adduct J. Pd-mediated
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

N~

To a solution of 4-phenyl pyridine (0.5 g, 3.22 mmol) in CH2Cl, (4 mL) at
0°C was added O-mesitoylhydroxylamine (0.69 g, 3.22 mmol) in CHxCl, (4 mL)
dropwise to afford a yellow, homogenous mixture. The mixture was stirred for 15
min at 0°C and 30 min at rt. The mixture was concentrated under reduced
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 rt was added
KoCO3 (0.67 g, 4.83 mmol) followed by dropwise addition of ethyl propiolate (0.36

mL, 3.54 mmol). The heterogeneous mixture was stirred open to air for 14 h
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10 NN N To a solution of 4-phenyl pyridine (0.5 g,
3.22 mol) in CHC 2 (4 m-) at O0C was added
w@2oms2d80y | hydr oxyl am ne (0.69 g, 3.22 mmol) i PCZHRIDR029841
(4 M-) dropwise to afford a yell ow, honbgenous
m xture. The m xture was stirred for 15 mn at 0C and
30 min at rt. The m xture33nas concentrated under
reduced 15 pressure and was taken onto the next
wherelgAHEahRRIrearasfiltévedt amlcoridentratashundry redugel DEGSSH bf

T e il AP AR,
layers %?g? %'j_sﬁﬁrﬁgéjtﬂi rhahRleoll Mfer Rizabatated (ithIe,0nR x 3 M)

et erogeneous ‘m xture was stirred open_ t % ,
and thaiorgdrie laldbré wabs 200ioab 8 The PORNISEYSS MEsogaghedsyith brine

(1 x 10 crieeatE Gettipd: 8 fandsifled o EPRRRREI e Sure
The cr@@%iﬁg&&%eé&ﬂiﬁgﬁy BRsh TeE 8 x(IdDOkM) @hdingheith | ayer s

separ e aqueous layer was extracted %dltT
hexanBs/ZB0AR (4:13 80 miffoyd Odifdg (5R%betanetow spbd fMe e 2 .0].

combi ned. T ?__) nic | ayer was washed with brine 5 (1
PR_&M_&&-«&%EP RAJIWE)E 2SM), filtered, and concentrated
under reduced pressure. The cru product was

purified by preg _FLC (8 x 1098 el uti W t h
hexanes/ Et Q&Cx{4\1) to afford O. of a yellow
solid [M+H 31 267.0]. PREPARAR V| MPLE 15 0 EtO

N o NN O By the sanme procedure orth in .
Zé)? i Q%rh}é rEX&dRkasel fortieicRRipasatiet Examplei 10 except starting
-tert-but

pyridine, the parent pyrazol opyr,.di wa
with %Mﬁmyrwim%\gip@rwtacyra@kp@mgil%wggmrap?ly Jn ﬁ%ﬁo ylef'd as

a read 5O04ING He EofH ack chargod with ester from

ot ask charged with ester from
PREPARARA EXANIREEee 10 (0.33 g, 1.2 nmmol) was added
— 50% HZSOF (v/Vv) (15 ni-) and the resulting nj

The m xture was cool e
was sei@ertial ly t ed with 2M
Nip [y

To a round bottom flask charged with ester from Preparative Example 10
(0.33 g, 1.2 mmol) was added 50% H,SO4 (viv) (15 mL) and the resulting mixture
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). CHxCl (25 mL) was
added, the layers were separated, and the aqueous layer was extracted with
CH.Cl, (2 x 25 mL). The organic layers were combined, washed with brine (2 x
10 mL), dried (Na2S0s,), filtered, and concentrated under reduced pressure. The
crude product was purified by prep TLC (8 x 1000 pM) eluting with
hexanes/EtOAc (5:1) to afford 0.15 g (63%) of a pink solid [M + H = 195.0].
PREPARATIVE EXAMPLE 25

o)
EtO PN
S —_— &
NN~

\Y
NN~




added, the layers were separated, and the aqueous

| ayer was extracted with 20 CH2Cl 2 (2 x 25 nl). The
wor@anka7i ayers were conbi ned, washed w t h briPer/{22083/029841

10 m.), dried (Na2SO4), filtered, and concentrated

under reduced pressure. THe crude product was

purified by prep TLC (8 x 1000 M eluting with

85178 e pigcetiis bl Rrifungifodatie BAHE 28,6 R farting
with th%%s‘k&ﬂrd\h%eaa%h@%ﬂﬂeaﬁ, W52 pP3-0RPFAdIne3aBpragered in

sane procedure set forth in Preparative Exanple 20,

80% yielkt ep lighhyeliow oihlM h H Ad78ller from Preparative

I razol opyri dine was prepared in 80%
PREP‘YE@.@V s 88l ow of | [M+ H= 175.0].
PREPARATI VE EXA

PPE 30 NN NN 51 To

pyrazol e from Pr ative Exanple 20 (0. , 0.77
nol ) i HHENS3 <) _at - 78C was Li (0.4 nm,
2.5 MiM hgxapes) dropwi se over {ONgiA. The resul ting

sol uti onMas”stirred for 30 min at -7 C wher eupon a
sol ution of diiodoethane (0.26 g, 0.92 nmol) in THE (2

_ . . Ul -
3 BRI Lo S o sz
in THR (D) 8} —28%C GHRGEILE-BuL) (Gwdmel 2218 dd in Texanas)diepwise
over AL o S AP 3036 il
soluti(ﬁggfe(?ilb\?ggf%@e@.i@(‘ﬁgg.gaf\’)ﬁhﬁ)fl)ﬁﬁWF‘?Z’mLTh@s%Md dropwise

: iltered and concentrated
over fumiter The chixteie passstinres] forRe kb atidéd sy vhereuppngat. aq.

ey
and tﬁ(c,eﬂaklew Wold sbddvhted: Théddduddus IRREFAGRAEKIVECIENANEN EHBEI, (2
NN NN By the same procedure set _forth in Pr(_gparat LV
r

x 15 rakpand theagrgasicclaperssvara ‘l’q{@bi_"?@- \ﬁhteﬁ?rgﬁ%'_cé@( was drie
e G S bl RSB Pt v
was pafie@by prep TLC (8 x 1000 uM) eluting with hexanes/EtOAc (5:1) to afford
0.14 g (55%) of a yellow solid [M + H = 321.1].

PREPARATIVE EXAMPLE 35

S
~
< — Ns
\-N~
|

By the same procedure set forth in Preparative Example 30, except starting

with the ester from Preparative Example 25, the iodo derivative was prepared in
85% vield as a light yellow solid [M + H = 301.0].



WD 2004/ 026872 PCT/ US2003/ 029841 35 PREPARATI VE
EXAMPLE 40 NN NN X OC To a round-bottom fl ask
webangad7av th Pd(QAc)2 (9.0 ng, 0.042 nmol), rBCFHUBIbRE29841

(39 ng, 0.063 mml) and Cs2CO3 (0.27 g, 0.84 nmol)

was added toluene 5 (1.5 nL) to afford an orange

solution. lodide X (from i3|5epar ative Exanple 30, 0.14

g, 0.42 mmol) in toluene (1.5 m-) was added dropw se
PRERARAGIME EAANIRIIE i0on  of benzophenone imne (0.10 mi,

0.63 mmmol ). The mi xture was stirred at reflux_ for 14

h and was cool e ort. The mxture was dil :

Et20 (7 m - ) alltered t hrough a.y

The res f

reduced\p esspre t o -afford—amaroontdia ge oil. The

crude pmMbodogt was purified by prep TLG

eluting with hexanes/EtOAc (5:1) to aff

(769% of anNgrange oil [M+ H = 37.%. RREPARATI VE

EXAVPLE 45 NCN NNC 15 By t . procedur e

set forth in Preparative Exanple 40, except starting

WiTbha tdumdi-tastiote flbsio oh&gedawitt PdéO A=a®10emgs0.042emennl h eac-

derivatiy pr.e as_an orange, oi |
BINAPYE0 - 863 bl vt 6627 B 77 e aBtel FdaiEd Biene
I
(15 TR FUANPLIan, oot X0k gt o
0.14 gn0.4RaMol)dn mmjeae (16 rmh)swael @ddemlelmw' olfaveedgy agdgn
of benzopRenone lmtr%. 65 mL, 0.63 mmol). The mixture was stirred at reflux
for 14 h and was cooled to rt. The mixture was diluted with Et,O (7 mL) and

filtered through a pad of Celite. The resulting filtrate was concentrated under

reduced pressure to afford a maroon/orange 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
T N
PN \N’N _

\N/N =

- - N
!
By the same procedure set forth in Preparative Example 40, except starting

with the iodide from Preparative Example 35, the amine derivative was prepared in
83% vyield as an orange oil [M + H = 354.1].
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5 nmg, 0.78 mmmol ). The resulting m xture was stirred
for 18 h at it and was concentrated under reduced
wEe@ssease2 The crude product was purified by pPepUSZIREN29841
(4 x 1000 M eluting with hexanes/EtOAc (5:1) to
afford 52 ng (76% of a %ght yeIIow solid [M+ H =
210. 0] . PREPARATI VE EXAMPLE 55 /I "6N NN HN N-N
ZnCl2, NaCNBH3 NH2 MeOH 10 N To a solution of aniline

PREPARM I XAMRLES58x anpl e 50 (50 mgy, 0.24 mol) in
42 mol )

MeOH (2 m-) at it was added ZnCl 2 (57 ng,

and 3- pyri di nexal dehyde (28 L, 0.30(mmjl). The
resul ting sevwas stirred for wher eupon
NaCNBH3 19 g} 0.30 nmol) was ad . The m xture was
15 heatedatyreflux for 14 h. cool Mo it, and

concentrat edyunder reduced pressure. NHle crude

mat eri al wasjlpartiti oned between CH2CI2 (5 m-) and 2

M NaCOH -) d the layers were separated. The
aqueous er extracted wth CH2C12 (2 x 5 m-)
and the organic |ayers were conbi ned. The éc )
| Fig er salatioalsimine fram Rraparative Exampled§ (0. a?ugﬁ 2 mmol) in

ol 5 U T et

mg, 0(78 Phrﬂ&goTNé r@émﬁngwgmutdwwaﬁsﬂ@ba/fwmh(em and was
afford (50% of a | ow 0i | H—301 0
conceriHpd BpHILHbTPUSIRIYO ST ardS 1P XAB[%D

e B s AR AR R
||ght3£eaomsanda[M 9@ waq0t0]eat ed with NBS (35 ng, 0.20 mol)

and stirred for I h. 5 The m xture was concentr at ed
PRERARAT Vs irAMPEESSs ur e and was purified by prep TLC (4

Xx 1000 M eluting with hexanes/EtQAc (5:1) t ford
92 ngy (80% of an

OLH
g
SNV 2N HN
N\ N~ ~
N~ ZnCl,, NaCNBH,
NH, Z

MeOH

To a solution of aniline from Preparative Example 50 (50 mg, 0.24 mmol) in
MeOH (2 mL) at rt was added ZnCl; (57 mg, 0.42 mmol) and 3-
pyridinecarboxaldehyde (28 pL, 0.30 mmol). The resulting mixture was stirred for
1 h at rt whereupon NaCNBH3 (19 mg, 0.30 mmol) was added. The mixture was
heated at reflux for 14 h, cooled to rt, and concentrated under reduced pressure.
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 CHxCl2 (2
x 5 mL) and the organic layers were combined. The organic layer was washed
with brine (1 x 4 mL), dried (NazS0Os,), filtered, and concentrated under reduced
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].



orange oil [MH = 452.1]. PREPARATI VE EXAMPLE 65 Br

CN-N NN N N 10 By the sane procedure set forth in
wor@parari ve Exanpl e 60, except starting w thP€ES2003/029841

am ne from Preparative Exanple 45, the brono

derivative was prepared i 88% yield as an orange oil

[M+ H = 434.1]. PREPARATIVE EXAMPLE 67 CN-N N-N cit

CC 15 To lutjion of imne (0.12 g, 0.32 muol) from
PREP e 40 in CH3CN (2 nL) at OC was

treated with NCS
h. The m xture
pressure A
PCT/ US20¢37 029841 38 TLC (4 x 1000y
cMsA5:1) to afford 104Nny

9 ng, 0.29 mmol ) and red for 1

concent r at e@nunder

M_Jel uting with

hexanes/ 80% of an
orange oil [MfH = 408.1]. PREPARATI VE« EXAVPLE 70 Br /
Br Ng";l NH2 5 To a sol utig i ne (92 ng,
0. 20 v PRepar ati ve Exa @ MeOH (2
m-) at jed NH2OH HCI ( 045 mmol ) and
NaQAc (49 0.60 mmol ). The resultlng m xt ure was

ST6 Brsatltionr ofiis (2 inb, 6125 maw)) om-Brapam(ig Exataple 40 in

CHCHREgnLTEt) oS isatety BN oo f4.1P- AL RuRel b Gl for 1h.
f
5 The SRR BNESEFSE e B hepi gty o
TLC (ANM000 uM) eluting with hexanes/EtOAc (5:1) to afford 92 mg (80%) of an

orange oil [M+H = 452.1].
PREPARATIVE EXAMPLE 65

S SRS
/N Yz /N Z
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% yield as an orange oil [M + H = 434.1].
PREPARATIVE EXAMPLE 67

SN
\N,N y N’N =

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



NN N NH2 By the sanme procedure set forth in
Preparative Exanple 70, except starting wth the
wa@pdon@2d8rom Pr epar ati ve Exanpl e 65, the am no PCT/US2003/029841

derivative was prepared in 15 86%yield as an
of f-white soli d [M + H = %gS 0] . PREPARATI VE EXAMPLE
77 NN N-N H2 [/ WO 2994/ 026872 PCT/ US2003/ 029841
39Toaso|ution oflmneéo 16 nmol

TLC (£xdpanatMy elutingmyitrehd@nies/ EIRAH T D) WLé)foitj 10g rma@&’éﬂ@é an

N 1 1. nmy, 0.73 nmmol) and NaCQAc (80 ng, 0.97
Orang‘ﬁ‘gﬁwiﬁlﬁ@%% uIting m xture was stirred for 18 h at
h@qqg@%m@qgtrat ed under reduced pressure. The
PREP'(L:\r ude product was purified by prep 5 TLC (4 x 1000 M

el uting th hexa Et OAc (5:1) to afford 65 ng (67%
of a i lid [M+ H = 244.0]. AMPLE 80
Br Br N, HNil N T®ra soluti [
from Prepgg-atd Exanple 70 (50 ny ; Ywol) in 10
it was—added <nC \(N D, 0.30 mmol)
ecar boxal dehyde (21NC,~¢722 mmol ). The
gas stirred for 1 kuat it whereupon

and 3- pyridi
resul ti ng-ri

NaCNBH3 (@ 2 mol ) was added. The m xture was
heat ed at “¥&f| ux>For 14 h, cooled to it, and

i 60
5 COMFUGARRLIIE epilicedomahan sy tarplo 60 i

Meowmmm whs Hﬁlded INHIQH HG 84 m@rd48 spmphiand Na@ac (49

mg, 0. 6 ur%?rlesl) ?Ke res ge ’r%{tﬁ% %gsvgtlgrgd%'?%% ét%’t and was

concentrated under reduced pressure. The crude product was purified by prep

TLC (4 x 1000 uM) eluting with hexanes/EtOAc (5:1) to afford 47 mg (80%) of a
10  light yellow solid [M + H = 290.0].

PREPARATIVE EXAMPLE 75

Br.
=X Br.

N\ S
N7 \\N =
N N

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% vyield as an off-white solid [M + H = 268.0].
PREPARATIVE EXAMPLE 77

Cl
\\ AN cl
NN~ SSEFEN
N ’ NN
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x 4 nmL) and the organic layers were conbined. The

organic | ayer was washed wth brine (1 x 4 nL), dried
wQ@ Na28o8y2 filtered, and concentrated under rePCIVES2003/029841

pressure. The crude product was purified by prep TLC

(8 x 1000 M eIuting vvit CH2CI 2/ MeOH (20:1) to

afford 42 ng (65% of a ye?low sem solid [I\/H-H =

NI P T

MGOH%ERE‘L?P% s %d’ﬁt’m”w%ﬁ’?iP?‘?ﬁ‘ﬁ‘%ﬁ‘%m@?@@“

mg, 0.87 demptieThet fesutiingsmixtureswasstired a8 BabTiand Wane
conco R o B S S o ARG
TLC (4’532 R@Qﬂil_wl gglgﬁha %Wﬁe@n%@mbp?c g\\lﬁ tgraffgiﬂéﬁ@)lm%gﬁ‘?& %9 a

200 70 H | .
|ighty?&ﬂ/\6%ollcﬂm #7H D44 DINH 3. 120 sE N e NG T o
50 O N
EXAMPLE 80
Br. Br.
SN = X
NN " NN
NH, HN
7
N

To a solution of aniline from Preparative Example 70 (50 mg, 0.17 mmol) in
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 NaCNBH3 (14 mg, 0.22 mmol) was added. The mixture was
heated at reflux for 14 h, cooled to rt, and concentrated under reduced pressure.
The crude material was partitioned between CH,Clz (4 mL) and 2 M NaOH (2 mL)
and the layers were separated. The aqueous 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 (NazS04), filtered, and concentrated under reduced
pressure. The crude product was purified by prep TLC (8 x 1000 pM) eluting with
CH,Cl,/MeOH (20:1) to afford 42 mg (65%) of a yellow semisolid [M+H = 379.1].
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).
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Treat amino core from Preparative 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

10  (Products).
Table 3
Prep Ex. Acid
Ex. ) Product
Aniline Chiloride
Br.
Br. @) Cl ~ X
206 = N
A
\Ns | NH
2
NH, N 0 AN
~N
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met hanesul fonyl chloride in the presence of pyridine

to afford product. WO 2004/4926872 PCT/ US2003/ 029841
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The core aniline from Preparative Example 70 is reacted with

5 methanesulfonyl chloride in the presence of pyridine to afford product.
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EXAMPLES 212

Following the procedure set forth in Example 211 but using various aniline

cores as indicated reacting with designated acid chlorides as indicated in Table 4,
the N8 sulfonylated substituted pyrazolo[1,5-a]pyridine adducts are prepared
(Products).

Table 5
Prep Ex. Sulfonyl
Ex. . ] Product
Aniline Chloride
Br.
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PREPARATIVE EXAMPLE 100
Cl

cl
N, STEPA o
| NN~
STEP B
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STEP A:

Treatment 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
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15

NNNN NN 10 Treatnment of the 4-chloro adduct from

Preparative Exanple 101 under Pd(0)-catalyzed
wa@pdonmzdsen condi ti ons enpl oyi ng cycl opentyl anP@EUS2003/029841

affords the desired am no adduct. PREPARATI VE

EXAMPLES 103-112 15 Fol | owygg the procedure set forth

in Exanpl e 102 except using the indicated am nes

(Table 5), the inige pyrazolo[1,5-a]pyrjdi rg adducts
are prepar ( oﬂuct sYTEPMRDbl e 5 ﬁ?ﬁtﬁw ne Product
OH |

Ex. WD 200 2 PCT/ J520@3/ 029843 -N46~H H2N N N-N
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STEP A:

Treatment of the 4-chloro adduct from Preparative Example 100 with n-BuLi
followed by diiodoethane affords the desired 7-iodo adduct with accordance to
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
SN Cl X N
\-N \ \Q
N~ = N/N s
‘)NH‘ N

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

Pd(0)-catalyzed amination conditions employing cyclopentyl amine affords the
desired amino adduct.

PREPARATIVE EXAMPLES 103-112
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.
Ex.

Amine l Product
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N-N NN 301 N NH N WD 2004/ 026872 PCT/ US2003/ 029841

49 Br N gN, NNOHNOH 3 02 NNHN Br n \ NNNN/
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STEP A:

Treatment of the imine from Preparative Example X with NBS in CHs;CN
affords the corresponding 3-Br adduct according to the procedure set forth in
Preparative Example 60.

STEP B:

Treatment of the 3-bromo adduct from Step A under the conditions
described in Preparative Example 70 affords the corresponding aniline derivative.
STEP C:

Treatment of the aniline derivative from Step B under the reductive
amination  conditions described in Example 80 and employing 3-
pyridinecarboxaldehyde affords the title compound.

EXAMPLES 301-310
Following the procedure set forth in Example 300 except utilizing the imines

from Preparative Examples 103-112 and 3-pyridinecarboxaldehyde (Table 6) , the
final substituted pyrazolo[1,5-a]pyridine adducts are prepared (Products).

Table 6
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A SN
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WA 20Da268COK2 was cl oned into pVL1393 by PCR, weeTrUS10n&029841
addi tion of a haemaglutinin epitope tag at the
carboxy-terminal end (YDVPDYAS). The expressed

protein was approximately 34kDa in size. WD
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BACOLOHRBSTONSTRIETRINSY Cyciin E was cloned into pVL1393
(Pharmingen, La Jolla, California) by PCR, with the addition of 5 histidine residues
at the amino-terminal end to allow purification on nickel resin. The expressed
protein was approximately 45kDa. CDK2 was cloned into pVL1393 by PCR, with
the addition of a haemaglutinin epitope tag at the carboxy-terminal end

(YDVPDYAS). The expressed protein was approximately 34kDa in size.
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0.1 % Triton X-100, 1 nM ATP, 5nM EDTA, and 5 ng/m
streptavi di ne coated SPA beads (from Amersham UK)

wo 20040268m nut es. The SPA beads were then 30 captT/Usm03/029841
onto a 96-wel|l GF/B filter plate (Packard/ Perkin El nmer
Life Sciences) wusing a Fil&%lermate universal harvester
(Packard/ Perkin Elnmer Life Sciences.). WO 2004/ 026872
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a ent to those of ordinary ski In the art
pe”@ﬁ%ﬁ‘r'al'@‘@ﬂﬁﬁfﬁwb@d'ﬁﬁa%wecﬂaiﬂaf@ﬁs(C@ming ang, a(ﬁmmmg &lesv York).

oS e e R s

contélﬁxr@LBUrhﬂ Tris pH 8.0, 10mM MgCl2 1mM DTT, and 0.1mM sodlum

orthovanadate. The substrate used in these reactions was a biotinylated peptide
derived from Histone H1 (from Amersham, UK). The substrate was thawed on ice
and diluted to 2 uM in kinase buffer. Compounds were diluted in 10%DMSO to
desirable concentrations. For each kinase reaction, 20 ul of the 50 pug/ml enzyme
solution (1 pg of enzyme) and 20 pl of the 2 uM substrate solution were mixed,
then combined with 10 pl of diluted compound in each well for testing. The kinase
reaction was started by addition of 50 pl of 2 uM ATP and 0.1 pCi of 33P-ATP
(from Amersham, UK). The reaction was allowed to run for 1 hour at room
temperature. The reaction was stopped by adding 200 pl 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
captured onto a 96-well GF/B filter plate (Packard/Perkin Elmer Life Sciences)

using a Filtermate universal harvester (Packard/Perkin Elmer Life Sciences.).
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What is clainmed is: 1. A conmpound represented by the

structural formula: R2Z R4 R3 NNRI1 HNRS
wo-oroatas7d 11 wherein: Ris selected fromthe BPEDUS2003/029841

consi sting of alkyl, aryl, heteroaryl,

het eroaryl al kyl , heterocyckygl, heterocyclylal kyl,

aryl al kyl, cycloal kyl, -NR6R7, -C(OR7, -C(O ORG6,

o <L S RIS 9ol G B v

then ﬁ\gw@r\/@@yall\ﬂll‘&(&wuh d%:plwelptwlrlcaamd ai hié abdivhctieasighs was
sti,tuted ndependent |y substituted
then fRRRBHA sl e TopCRUNE DR sl ipiF SEaR o oraindairiront
Pacl@lrcﬂ/%rrlqﬁtlilnfé@me%&l@r‘idés‘?e' ng independently sel ected
fromthe roup consisting of hal ogen, alkyl, CF3, CN,

INAB@YR7, Dombonse(oof@%wer@p@tbﬂﬁﬁ?n

lnhlbltﬁ%tégg%%ﬁandeaﬁi%@ R eofiin 51 Rrﬁ%za(r%ﬁguqtpns of

lnhlbﬂedyec:dmpbmrrdyn @bﬁﬁi(tﬁéé@lnwgﬁkend@ aI e m?ﬁ% kinase
actvfy, ﬁlc%@}%w M ﬁéiré@%arsyamplﬁ%dmd%{ by QRN [of ntreated
samﬁl@% eggl‘%e}ﬁ? lo3 9%@% Cljhié(og Efem%gﬁllv&&%)e%n fitted to a

standa(c(i @)gﬂﬁéﬁel cuﬂvleﬁndslﬁh;s valuet evbreiddivéd %y%mrn@upﬁegmééibn

rre or different with eac
analygg” lﬁ@“% e &&i@@ﬁfh'@%@ W fr @ repreggpiatiye compruid gf the
inver(tichdg Bhowh m'ﬁ@fdﬂbwm@‘i‘&bl’e'\v\" Ra-arylN_R8 U and 7
wherein each of said aryl eteroaryl aryl al kyl and
het er ocycl yl can be unSl]Meﬂ ted or optionally
i ndependently substituted with one or nore nvoieties
whi ch can be the sane or different, each 25 noiety

bei ngExamdgieendent |y sel ect eghds qgﬁga%r oup gonsi sti ng

of hal ogen, al kvl , cl oal kyl OCE3,

_!__—__—
OR7, -NR®R7, -C(O OR6, -C(O NRBR6, -SSR 6,
D) NRSR6, - N(R5) S(Q2) R7, - N(R5) (O R7 and
PCT/ US2003/ 029841 ~ 54

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 conjunction with the
specific embodiments set forth above, many alternatives, modifications and other
variations thereof will be apparent to those of ordinary skill in the art. All such
alternatives, modifications and variations are intended to fall within the spirit and
scope of the present invention.
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-N(R5) C(O) NR5R6; R3 is selected fromthe group
consi sting of H, hal ogen, -NR5R6, CF3, al kyl,
weyokozsky| , aryl, heteroaryl, heteroaryl al kyl PCT/US2003/029841

het erocycl yl, heterocyclyl al kyl, al kynyl, al kenyl,
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noi eti es which noieti es chl tme same or different,
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-C(O()EHREXG%)(T)RLS er@(a))NRGRJ aRtRS)0; %wheﬁﬁﬁ’é)a@ﬁ of s@fd@lfﬂﬁ; aryl,
20 S(02) NR5RG, = - ) NR5R6 cl oal ky
hetetqaft('am?eftzaryladb#m%emclyl hetemaeyely ca@lpawl and arylalkyl

can %\%%@uﬁ‘stﬁﬁt‘é@ cﬂ'f op?ﬁ‘)'nglhf/‘ r?ﬂlegeﬁbgﬁﬁjle% s&tyéﬂt@l?h Karik i1 ane or more

teroary t'eroar erocyc
moieties evhlcly cay lbal thglsacrmob@nffetmﬁl eacth md)le:ty mﬂl‘tg mdébéwdently

e b bty il
-C( RY em'\éiqdﬁr ) JOR ml@ﬁpﬁsgﬁﬁ ne %)Q‘Ial ZSNI\B?EEW
-N(R-)@((@z)FrEé N(F&)cmms%and mﬁé)ommw/amsm

P(a'i lg%%ﬁ)ec%ég ?r%%‘ﬂhe group consisting of hydrogen, R, alkyl, alkenyl,

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

heterocyclyl, heterocyclylalkyl, cycloalkyl, cycloalkylalkyl, -CF3, —C(O)R’, -NR°R’,
-C(0)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,

7?77/ (CHZ)m\' \N—Ra

7 L

f—(CHps—N  N—R®
"N

§——aryl—N N-R8 /arylx N-R® )
A , 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
moiety being independently selected from the group consisting of halogen, alkyl,
cycloalkyl, CF3, CN, -OCF3, -OR?, -C(O)R’, -NR°R’, -C(O)OR®, -C(O)NR°R®,
-SR®, -8(02)R’, -S(02)NR°R®, -N(R%)S(02)R’, -N(R®)C(O)R and
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55 -S(02)R6, -S(02)NR5R6, -N(R5)S(02)R, -N(R5)C(OR7

and -N(R5) C(O NR5R6; R5 is H, alkyl or aryl; R6 is
w@edogoeasd® from t he group consisting of H al kyPCT/E83003/029841

heteroaryl, arylalkyl, cycloal kyl, heteroarylal kyl,

het erocycl yl and heterocyckyl al kyl, wherein 5 each of

said al kyl, aryl, heteroaryl, arylalkyl, cycl oal kyl,
Rﬁﬁx Nﬁpmﬁalkyl heterocyclyl and heterocyclylalkyl

ca be unsubstituted or optionally independently

s ¥sisi selrated fionh thengroap amsestlnglosfﬂ—ﬂ realodier; INRAR® HEBF 4, latkyl,

vl BT8R e BB ey O, haEeBSSTTE ¥ .
alkerdy, CHW&S%?A kbum?tﬁétesBdé‘fW'@iMB @@’-3@5&6 3 )RE,

10 ) Boc, = C( RARD) OR
—S(Oz) r@(@éi‘déﬁ SGélE'.(aWBRl'qCHQHNER7

_© ,ﬁé) )_N|35R10 -N(R5) S(02) R7, -N(R5) (O R7 and
kS C((@-RRSR10; R10 is selected fromthe group
consi ng of H, alkyl, aryl, arylalkyl, cycloalkyl,
heterag cIyI, heterocyclylalkyl heteroaryl, and

| kyl, wherein each of said kyl, aryl,
aryWNal kyl , cycloalkyl tyclyl, 12
| ky ryIN
tﬁ@l p@"ut\,d

heté/ocycly an ¢ can
8% )whsubs or opt W \;r? ' giwe
or nore i etiesSwhich ca e sanme or dvifereft, ;
each noi ety being independently sélected fromthe
group consisting of ha ;2 al kyl, aryl, cycloal kyl,
het erocycl yl al kyl , CF3  CN, -OR5, -NR4R5,
- N(R5) Boc, 20 -( CR4R5) OR 09 R5, - C(O) NR4RS,
-C(OR5, -S@B8H, -SR5, -¥% @ -S(02) NR4RS,
-N(R5) S(02) R7, -N(R5 ) and = N(R5) C(O NRARS; or
opt i onal lzﬁﬁiléi R5 an O in the noiety -NRS5R10, or
wherein gagheof; Reyli alkylt agla{bylecyclealRQRﬁetemyb eheterawylalkyl

heterbBAAYIUHA hdiekd a{%@;}j? %dgﬁrﬁ %Sé@?j% efieh \é’k“

struchieés grweﬁmﬁﬁmtnﬂdﬁieryrab%ﬁ/eqbi RSrahl be étﬁlﬂ;@lﬂﬁ@&' %beﬁonally
substituted with one or nore RO groups,

mdepgé\dgg{lggupetgm%\@ltrgpag O EaTei repietigs wrhich mletles can be the
samecéfﬁéjlﬁ@eﬁ,: a?i” ?Hm g%ﬁ{ R enc?é"}{tysgé %(%ﬁﬁg?ro% the group

cons.gﬁéslﬁ Lgﬁgﬁlolg,enhawr a@; %y@nﬁﬁyn Cﬁgyﬂ:N HeCFs, oemﬁl -RIR®),0R?,
AR RO R SR, é&fﬁh CRANBIRToBR msi 00IRs
—S(O}QNR@RS RE (ﬁ}ﬂ@anmc ﬁ@nN §égtb RPI ety

ei,ng in ependent 'y sel e rom oup cbnS| sting
oR‘Haselpsted Bpmythe gnamg/bpn@ynmg)afktyhalo@ea CBg Ryl CN,

cyclanE’ ’aryl!\ﬁéﬂoaryl, Weroafy!al%l, geterOCch/g,qzeterocyclylalkyl, alkynyl,
alkenyl, (CHR®)s-aryl, - (CHR®)y-heteroaryl, (CHR®),-OR®, -S(02)R®, -C(O)R?, -
S(02)NR°R®, -C(O)OR®, -C(O)NRR®, cycloalkyl, -CH(aryl)s, ~(CHz)m-NR®,

771’/ (CHz)m

N RS
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, CF3, CN, -OCF3, -OR?, -NR°R?, -C(0,)R?, -C(O)NR°R®, -SRS,
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-C(OR5, -SR10, -S(02)R10, -S(02)NR5R10,
-N(R5) S(02) R10, -N(R5) C(O RL and WD 2004/ 026872
WOEODANSBR0D3/ 029841 56 - N(R5) C(O) NRSR10; R8 i BCT/US2003/029841
sel ected fromthe group consisting of R6, -C(O NR5RIL0,
-S( 02) NR5R10, -C(OQR7, -C(OPOR6 and -S(02)R7; R9 is
gected fr mth roup consi sting of hal ogen, CN,
-S(Omr%m% O2)HR! 8(30) S(OgYRY), NRER)C(O)RREnd -N{FI)RIO NS

’E\;T?%)'_@? NR5R10 - N(R5) S(02) R7,
N( R5) C(O) NRSR10; R11 is H, alkyl or

arR |s smelct:éoofrém thée ghsleh Bohéisﬂn of Ijioal%ml gconSI sgt'%lan'g: of

m1l, Ris selected from

afy'aﬁ?yyl CYC'Q?%Xér B@tewarylalkywhet@rpgy@iykmd he@r@rygafda}lkﬂl Wikerein
oact o Sty Byl IR BRI nelftommBaldionan 1 y

heterqq:delgbadd mielte}rocmlyialkyl ¢HreBe \Unshbetitatedl or Bt NAMY et | es
q can b? h(i étgms or different, each noiety being
in eﬁ’ trted Withone erHae Meiefiasuphich sends the ssime or

dlffeﬂéﬂ(l'j%h r;n%iéfy 'oelnbﬁg aﬁ qg}'ﬁlzhen cﬁed fr@ﬁpﬁ% o%rf)hﬁ%%‘i%ﬁ ing of
halogers 1aligh, aml, ¢yaloaikyl, mmnyyclwa&yp_\,@ﬁgﬂcwmmdwﬁ YRR,

NS RTIO E rlorCETIER 1 i G

-S(OSIRf <SE@WNRERED - NI V A dent! | t d
( ?r o{n tﬂ?bl)gg oup cm?sé, }23 %(Rh}}ﬁggﬁ %mcj:Ny ?ZEBeC Iekyl
-N(R )§((@if)4|37 >S(02) NR6R7, - N(R5)S(C2)R7, and 20

15@ ﬁélgg{g@?ﬂfr&% th g?cﬁjﬁe%/ﬁij?tfnrgo Iag%ﬁlr o&l) conﬁ(i ?ti n9
cyclolaﬂtydarl‘cﬁel_;dcyalyd hefén@):ﬁiylaﬂdye meiteroans amf hét@kébr?ﬂan 'wherein

can

| d h |
each ittt et bl S0l Sieiralg helepenbhiiejersapeyiatioted

et 88l M SIS BBl
one grrara Meiefiesuphich rmanstiel the ssiméal differentpbéot moldty befy

indepegidehty st o 0rou Basiafie of Drleoes, alkviaf.
cycloall R@l@rd&?bl?féﬂé},‘l YEFs, /d@%e)cm ~8$ -N @RR5N'Z‘R%%C
«(CRR & 2 -C(&Z)R C?/o NR*R R , -C(O)R®, -sacng -SR5, -5(02)R’,
-8(02)NR'R®, -N(R%)S(02)R’, -N(R®)C(O)R” and -N(R®)C(O)NR*R®:

or optionally (i) R®° and R in the moiety -NR°R"®, or (ji) R® and R® in
the moiety —~NR°R®, may be joined together to form a cycloalkyl or heterocyclyl
moiety, with each of said cycloalkyl or heterocyclyl moiety being unsubstituted or
optionally independently being substituted with one or more R® groups;

R’ is selected from the group consisting of alkyl, cycloalkyl, aryl, heteroaryl,
arylalkyl and heteroarylalkyl wherein each of said alkyl, cycloalkyl, heteroarylalkyl,
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,
aryl, cycloalkyl, CF3, OCF3, CN, -OR®, -NR°R™, -CH,OR?, -C(0,)R?, -C(O)NRSR
-C(O)R®, -SR®, -5(0,)R™, -S(0;)NR°R™, -N(R%)S(02)R ", -N(R®)C(O)R™ and
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30 WD 2004/ 026872 PCT/ US2003/029841 57 H3CI-1 NN

RB1 RB RB1 N- aN~HH N 1-2 H(R8) n\ 1-2 or 12
W@ 2004M26872 L712 5 wherein each of said aryl, cRci/osioky029841

and heteroaryl and the heterocyclyl structures shown

i mredi atel y above for R3 c&@ be substituted or

optionally independently substituted with one or nore

_N(Rﬁm@)[\n;éaﬂm ch can be the sane or different, each
gty bei ngffl ndependent |y sel ect ed fromthe group

coiﬁsi%$elﬂgte rorm Hleogranp FBistiogrs RAFR(OINRIRar yi |

SOHEER: GORYHAGR GH W car bonyi , - ks, and

ona |9/\$élbctteh¢rd®lﬁmé .@utpftainsm @ﬂmmﬁmt@ a
eterogycl frln arrlesa-

en_ at o 100?5
COIBRS Y HNR R 2o 0R% d(@NRomSRe -§(QaR ORI o1
_N(Raélzigg RBrNkR?bgé$%%H{&f% é%@iﬁ?‘%{é R6_ cycl oal kyl

G%I asjﬂ )alkyloca@/]m R8 15 and , wherein each of said

ar roaryl can be substituted or optionally
d%‘ﬁ%tnt t‘g th one or nmore noieties which can be the

saip 4. di fferent, each noiety being independently
sel ected fromthe group consisting of hal ogen, alkyl,
2. arWe campoumliof clgjro ), Roisaaliected 02))1R61e @ﬁup&:olﬁ@'nstlﬁg kaf aryl,

heter%ra¥yl 8Irky‘ %\oﬁélkya/ll h&e’roary?allgul JS(bS)ly and -—8\(8{R7aw erein 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,
CF3, CN, -OCF;, -NR°R’, -NR®C(O)R® and -OR®; and R’ is alkyl, phenyl or pyridyl,
with each of said alkyl, phenyl and pyridyl for R being 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, CN, CFs3, alkyl, -S(02)R’, -S(02)NR®R, -N(R%)S(0,)R’, and
-N(R®)C(O)R?,

R? 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,
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, CF3, CN, -
OCF3;, and -OR®:

R® is selected from the group consisting of H, aryl, heteroaryl, (CHR>),-
aryl, -(CHR®),-heteroaryl,

E/(CHz)m\/_\MRS

b

-(CHR®),-OR®, -C(O)R®, cycloalkyl, -NR°R®, -CH(aryl),,
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mis O to 2, and nislto3. WO 2004/026872

PCT/ US2003/ 029841 58 3. The conpound of claim 2,
wobene2d37R i s sel ected fromthe group consi stiPQI/US$003/029841

phenyl, pyridyl, pyrazinyl, pyridazinyl, pyrimdinyl,

benzyl, pyridylnmethyl, pymsFzi nyl nethyl,

pyridazi nyl met hyl, pyrimdinylnethyl, - S(02)aryl,

- S(02jket er [, -S(02)al -C(Oal kyl _~C(O aryl,
and -C(O Ne/to:rkéﬁryl , Wher each of s I d enyl ,
pyri dyl ,R® i nyl, pged pyriJai di | di nyl, | al kyl,

aryl and “ket erdaryl can i tut
optionally ihdepegdently sufStituyted with #frmre
noi eti es which can be the sdne or different, eac
ggo] ety bei ng in@ggendently gel ected fromthe group

: I

consi , r\al kyI , ,
- @ , = N( al kyl and \OH. 10 4.
The conpo nd cl ai erein R |s umsubs [ d

pheny fnsubsti t ut es_pyri dyl, benzyl phegyl
can be unsubstituted or opti onal |y i ndepen Eht | y~ or
substituted with one or noi eti es selected from

t he group consisting of Y2 C Br, CN, CF3, and

-N(H) C(O) CH3, pyrldy yl yridyl can be
unsubstituted or op ndepgﬁdent |y substituted
with one or nore noi etles 191-3el eeted fromthe group

consisting of F, d, Br, CN, CF3, and -N(H) C( O CH3,

phenyl sul fonyl whose phenyl can be unsubstituted or

Oplvheftih by e (5551;

sel ect ed ?%?npﬁlg égirllog)émg%lﬁgiﬁtfn%r Iearg)ih%t ﬁ&éa&yciyi
strucies)shegnarenegiatatyrabove fornR1 egn belistibstititetherseptionailgy |
mde%@ﬁ‘dé’rﬁl%‘éhﬁﬁé& wtﬁ%n%r rergﬁtedﬁ}olj%t tvﬁ@b@tpéh etﬂe san|1qe or

nore noil e

differmmsésdh mgle&befngﬁndébenc%’ntly@&ledi%d‘ﬁr@ﬁﬂh@'@o@ﬁ @oﬁg’%tmg of

ound of claim4 erein is be whose

ha'°%%n€§3’|(% Clsuévt 1N earyl, vvpt(@)%ne (éﬁozﬁne%@rz)ﬁbe@( NH) -NHa,

CUAIE AT AP SSHE A, B ro
no cabeneidjaderit $o pynitralyemetdmy bnwhbstergoyclytisihg car®s a — OR®

mo ubstituted with one or nore noieties selected from
O%Yre group consisting of F, d, Br, CN - N(H)C(O)CI—B

| EedpaTon PR I RIS el
(CHRD Byl ( Igﬁ& he@foaMd(@bﬂﬁg)nk@R, , @(Ol)la%mycloalldyyl -CH(aryl)2
%/(CHz)m\ N—R8
and , Wherein each of said aryl and heteroaryl 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, CF3, CN, -C(O2)R® and -S(0,)R®:
R®is R%is H, aryl or lower alkyl;
R" is H or lower alkyl;
mis 0 to 2, and

nis 1to 3.
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30 9. The conpound of claim8, wherein R2 is H d,

Br, hydroxynethyl or nethyl. 10. The conpound of
web@ithead72 wherein Ris H alkyl, aryl, -NRSR6, PGI/U&2003/029841
2004/ 026872 PCT/ US2003/ 029841 59 V~N or /1-2 wherein

said al kyl and aryl and thé&Sheterocyclyl npieties
shown i medi ately above for R3 can be unsubstituted
3. or Tbgtcpmmunsd of wtpeddeimeriein Bub seiectadeiiom the groep ebnsisting

di ff t h
of plfEE, S RiPae i RRHRT, YT EwRRET conevo Ry eamsite
pyragmhémyh@yﬂ(ﬂaﬁn{lﬂethﬁr r@’ﬁ% R6\H|91‘éﬁ§/l a'f}:.(édz-laryjr
oxyal kyl he
(Qgﬁ?ﬁ@@@&"gfs Qz)ﬂllﬁyl.z—C(m qul,er(i@)ars/I ldndalX@)heteraaryl, wherein

coc S Bl 8 B O Y BB R e

hetenuargk ¢arsbaihstibstitutelertdptionanpindepehddar bstlﬁﬁEB with one or
noi ety being 10 i ndependently selected fromthe group
more, m@tiqq c&cap bedihe sgme gp:glffqr@meea@m rigiety being

lndebéﬁé&%bﬁ/aié@’éte fokP forptonsRind ¥ i 140 Slkyl, CF3, CN,
g%%h I'n ?s B % O

ound al m
-C(Q5 OtQ@me-N(:H-l}a(E(@)alkyM&tk@(yranu iGHO. 14. The conpound

T BT RRIR S Wi e SRR, vt
gty g e OB it
subs@tyted with one or more moieties selected from the group consisting of F, Cl,
Br, CN, CF3, and —N(H)C(O)CHj3 , pyridylmethyl whose pyridyl can be
unsubstituted or optionally independently substituted with one or more moieties
selected from the group consisting of F, Cl, Br, CN, CF3, and —N(H)C(O)CHj,
phenylsulfonyl whose phenyl can be unsubstituted or optionally substituted with
one or more moieties selected from the group consisting of F, CI, Br, CN,
-N(H)C(O)CHj3 and CFs3, or pyridylsulfonyl whose pyridyl can be unsubstituted or
optionally substituted with one or more moieties selected from the group consisting
of F, Ci, Br, CN,-N(H)C(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 F, Cl, Br, CN,
-N(H)C(O)CHj3 and CFs.

6. The compound of claim 3, wherein R is pyridylmethyl whose pyridyl is
substituted with one or more moieties selected from the group consisting of F, Cl,
Br, CN,-N(H)C(O)CH3; and CF;.

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.

9. The compound of claim 8, wherein R? is H, CI, Br, hydroxymethyl or methyl.

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



Br VI Br A C NN/ NNNNNN NHNHNHNH p\ O

I O Ol s NINNiIiN G C Br NNNN/ \ A\ \' I NN
WORDOMORAYYIN NH O ON O HN, O 02S iN/ N Br / |PC/us1oh3/H29841

I Br NN NNNN/ NNNNHNHNHNHIT RS 1 \\ &S| \

p2S 02S\ NHAG NN HAc N 58r Br Br HOHBr NNN NN

NNOHNN N N NHNHNHNHOCH®RS )aNHAc OH Br H

Br HBr Br H ¢ gN NN\ NNNNHNN OHLO

\ 7N
(R& L 5 (WN\g
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 which can be the same or different, each moiety being
5  independently selected from the group consisting of F, Cl, Br, CF3, lower alkyl,

hydroxyalkyl, alkoxy, -S(0,)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, lower alkyl,
hydroxyalkyl, alkoxy, -S(02)R®, and CN.
12.  The compound of claim 2, wherein R® is H.
13.  The compound of claim 2, wherein mis 0.
14.  The compound of claim 2, wherein n is 1.

15 15. A compound of the formula:
NSNS
N/N = N’N = \\ N /N ¥z
N~
\N ~N HN \N
/ = ¥
I \ = NS
L
N’N = N/N — N’N P N/N =

NH



NH NH NH NH tl- N N5 or a pharnmaceutically
acceptable salt or solvate thereof. 16. A conpound of
wao b@4Poismul a: WO 2004/ 026872 PCT/ US2003/ 02984 1pCBUSI0N3/029841
Br Br X T-NNN/ NNNNHNHNH G- NI ~NII NJ
Br Br HOHBr NNN NOHNOAN- N N NHNHNHOH ON
ONI ~N OHBr HBr HBr Br H N N\ N\ NgN NN/
-N N s Q ~ 3

p 3
17 nef hod of g o

dep Ki naseg.NCoxpri si ngy-8dn
t herap ically effdctive anount

0,
conpoufid of claim MNHo a patientNiin need of sweh

3 X, 18. A h of tre e or €
di seases|lasgoci ated wijth cyclin 10 [Hepgndent Xi npse)
conpri si ng"adm ni steri Ny t her apeutiéal |y ef f ectid

amgynt of . at éleast one conpound of claiml to a
pat i e reat nent . Br
Br. =N
\N
=X NN~
N\
NH NH

O I N O)\@ HN. () Ozé N
N7 Lon & \@
Br. Cl cl Br,
TN SR TN =N
NN NN NNs QNTNQX
\ NH

/

\

NH
) NH NH
0,8 NH H
O B [N SN
NHAc S = I =
OH
Br. H Br. H Br. Br
N N\é S N\g\ N H
AN T X
N \ \
N~z - _ \ \O
N N N~ o4 N N~ OH N’N g
NH NH NH NH
= / = l =

or a pharmaceutically acceptable salt or solvate thereof.

16. A compound of the formula:
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19. The nmethod of claim 18, wherein said cyclin

dependent kinase is CDK2. 20. The nethod of claim 18,
wob@re2as7sai d cyclin dependent kinase is m togReI/US2003/029841

activated protein kinase (MAPK/ ERK). 15 21. The net hod

of claim 18, wherein said d/fklin dependent kinase is

gl ycogen synthase kinase 3 (GSK3beta). 22. The net hod

of claim 18, wher said disease is sel ectegfromthe
group 029841
62 cancer

liver, | gal |
bl adder, Y, K, thyroid,
prostate, andNiskin, includiNng squanous ciil carci noma

| eukem a, acute nphocytic | eukem a, aclt e
| ynphobl astic | Puk ma, B 5 cglI'N ymphons, T-Ncel |

| ynphoma, Hodgk | ynphonsg, Hodgki ns Ty#phons,
hairy cell ly and Burkett's hénphoma; e and
chr oni Bykeni a, ePo spl astit syndrone
and pr yti\c | eu ' a X

r habdo ; agiINOCYL O enr gl ast on,

gl i oma and Bchwannonas; | anoma, s nga,
t er at ocar ci ma, osteosarcia, xenodero

pi gnent osu t oct ant hora, 4.hyroi d fol | ar
cancer and Kaposjy' s sarcona. | 23. A nethod]of N reating
one or rmore dis€ases associ a with cyclim~8ependent
g, Kinase, cogp 'eBsing adm nistering to a | in need
uch 15lir anpufil\ of a f§rst ound, H
cH i s 0 clrai , ar N

tablal )N vate_t héyeef .~ andlan

nnt_Jof
ast one second|conpou™d, said secon®tonpoupd
bei 20 an anti - ciHcer agent ; ein the ano s of
t he fy conpound @i d secon und res \'f\?

The met hog of] cl aim 22,

J;utic ef fect. 4,
tion therapy>~25. The neth

further”conpri si ng radi
of claim23, wherein said anti-cancer agent is
or a phpgpRacaticallyacceptable salt or solvate thereof.

17. A method of inhibiting one or more cyclin dependent kinases, comprising
administering a therapeutically effective amount of at least one compound of claim
1 to a patient in need of such inhibition.

18. A method of treating one or more diseases associated with cyclin
dependent kinase, comprising administering a therapeutically effective amount of
at least one compound of claim 1 to a patient in need of such treatment.

19.  The method of claim 18, wherein said cyclin dependent kinase is CDK?2.

20.  The method of claim 18, wherein said cyclin dependent kinase is mitogen
activated protein kinase (MAPK/ERK).

21. The method of claim 18, wherein said cyclin dependent kinase is glycogen

synthase kinase 3 (GSK3beta).

22.  The method of claim 18, wherein said disease is selected from the group
consisting of:
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25 the group consisting of a cytostatic agent,

ci splatin, doxorubicin, taxotere, taxol, etoposide,

w0 pdopo2ascan (or CPT-11), canptostar, topotecanpPCT/US2003/029841
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Megestrol aceta hyl pred one,
treatm@phw testosterone, 10 Prednisol one, Triantinol one,

A nﬁ{"%g?ﬁ ﬁqrsﬁ %ﬁgméfq?ﬁ%taeégrﬂsmnd of claim 1, ora

pharm@eamwmbﬁmégaﬁ@t gbleatdpepssH 1 de,  Fl utami de,
Toreni fene, goserelin, Cisplatin, Carboplatin,

and Hydr oxyurea, Amsacrine, Procar bazi ne, Mt otane,
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piperidinecarboxamide, tipifarnib, L778,123 (a farnesyl protein transferase
inhibitor), BMS 214662 (a faresy! protein transferase inhibitor), Iressa, Tarceva,

antibodies to EGFR, Gleevec, intron, ara-C, adriamycin, cytoxan, gemcitabine,



10

15

20

25

30

1- pi peridinyl]-2-oxoehtyl]-1-piperidi necarboxam de,
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26. | sblp@taeuaaauthah cothpesitibncomprising a therapeutically effectwe
amount of at least one compound of claim 1 in combination with at least one
pharmaceutically acceptable carrier.

27.  The pharmaceutical composition of claim 25, additionally comprising one or
more anti-cancer agents selected from the group consisting of cytostatic agent,
cisplatin, doxorubicin, taxotere, taxol, etoposide, CPT-11, irinotecan, camptostar,
topotecan, paclitaxel, docetaxel, epothilones, tamoxifen, 5-fluorouracil,
methoxtrexate, 5-fluorouracil, temozolomide, cyclophosphamide, 4-[2-[4-[(11R)-
3,10-dibromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-yl-]-
1-piperidinyl]-2-oxoehtyl]-1-piperidinecarboxamide, Zarnestra® (tipifarnib),
L778,123 (a farnesy! protein transferase inhibitor), BMS 214662 (a farnesyl protein
transferase inhibitor), Iressa, Tarceva, antibodies to EGFR, Gleevec, intron, ara-C,
adriamycin, cytoxan, gemcitabine, Uracil mustard, Chlormethine, lfosfamide,
Melphalan, Chlorambucil, Pipobroman, Triethylenemelamine,
Triethylenethiophosphoramine, Busulfan, Carmustine, Lomustine, Streptozocin,
Dacarbazine, Floxuridine, Cytarabine, 6-Mercaptopurine, 6-Thioguanine,
Fludarabine phosphate, Pentostatine, Vinblastine, Vincristine, Vindesine,

Bleomycin, Dactinomycin, Daunorubicin, Doxorubicin, Epirubicin, Idarubicin,
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Mithramycin, Deoxycoformycin, Mitomycin-C, L-Asparaginase, Teniposide 17 .-
Ethinylestradiol, Diethylstilbestrol, Testosterone, Prednisone, Fluoxymesterone,
Dromostanolone propionate, Testolactone, Megestrolacetate, Methylprednisolone,
Methyltestosterone, Prednisolone, Triamcinolone, Chlorotrianisene,
Hydroxyprogesterone, Aminoglutethimide, Estramustine,
Medroxyprogesteroneacetate, Leuprolide, Flutamide, Toremifene, goserelin,
Cisplatin, Carboplatin, Hydroxyurea, Amsacrine, Procarbazine, Mitotane,
Mitoxantrone, Levamisole, Navelbene, Anastrazole, Letrazole, Capecitabine,
Reloxafine, Droloxafine, or Hexamethylmelamine.

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



