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The present invention relates t o a pharnaceutica
wWEmpesisti on wherein solubility or stability ofcBEIP2009/054237
wat eri nsol ubl e or slightly water-soluble conpound i s
i nproved, and a nethod for inproving solubility or
stability of the conmpound. BACKGROUND OF THE | NVENTI ON
W02007/ 04477 9 and USPESCBIPIBO@Ndescri be that a
conmpound represented by the formula : wherein Z, Zi,
Z2, Z3, Z4 and Z5 are each independently selected from
the group coRHARMACEUTECHY GOMBROSITION 1.R 12 or
Ri is absent when Zis N; R2is -Y2-R13, or Ris
absent when Z2 is are taken together
to forma ring; Yi '\5’%%;?@:% }?]éﬁi'gch I ndependent |y
absent or a linker providing 1 or 2 atom separation
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substituted or unsubstltuted Wi th the proviso that
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wherein

Z, 21, 22, %3, Z4 and Zs are each independently
selected from the group consisting of C and N;

R; is =-Y;-Rj2, or R; is absent when Z; is N;

R, is -Y¥,-R;3, or R, is absent when Z, is N, or R; and

R, are taken together to form a ring;

Y:, Y, and Y3 are each independently absent or a
linker providing 1 or 2 atom separation between R;z, Ri3 or
Ris and the ring to which Y;, Y, or Y; is attached, wherein
the atoms of the linker providing the separation are
selected from'the group consisting of carbon, oxygen,

nitrogen, and sulfur;

R; is selected from the group consisting of hydrogen,

halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy,



oxy, hydroxy, al koxy, aryl oxy, heteroaryl oxy,
carbonyl, amno, (G -10 )al kylam no, sulfonam do,

wo fonv@e7ssul fonyl, sulfinyl, (Ci-10 )alkyl, hal@odsa237
)al kyl, carbonyl (C1-3)alkyl, thiocarbonyl (C
1-3)al kyl, sulfonyl (C 1-3)alkyl, sulfinyl (G -
3)al kyl, amno (C-10 )alkyl, imno (C 1-3)alkyl, &
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2panddRi3 are taken

R; is selected from the group consisting of hydrogen,
halo, hydroxy, alkoxy, amino and (C;-s)alkyl, each
substituted or unsubstituted, with the proviso that R; is

absent when the atom to which it is bound is N;

Ri2 and R;3 are each independently selected from the
group consisting of hydrogen, halo, nitro, cyano, thio,
oxy, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl,
amino, (Ci-ip)alkylamino, sulfonamido, imino, sulfonyl,
sulfinyl, (Ci-19)alkyl, halo(Cj-10)alkyl, carbonyl (C;_3)alkyl,
thiocarbonyl (C;-3)alkyl, sulfonyl(C;-3)alkyl, sulfinyl (C;-
3)alkyl, amino(Ci-1p)alkyl, imino(C;-3)alkyl, (Cs-
12)cycloalkyl (Cy-5)alkyl, hetero(quz)cycloalkyl(Cbg)alkyl,
aryl(Ci-ip)alkyl, heteroaryl(C;-s)alkyl, (C}

12) bicycloaryl (C;-s)alkyl, hetero(Cg-12)bicycloaryl (C;-
s)alkyl, (Cs-12)cycloalkyl, hetero(Cs-i2)cycloalkyl, (Cs-
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together to forma ring; and Ri4 is selected fromthe
group consi sting of hydrogen, halo, nitro, cyano,
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Paekemsdﬁqsz[bseﬁstappéteaeephehhst@tpaeﬁlngomm§mbstltuted,
progressive supranucl ear pal sy, Pick's Disease,
withN\it&eaBropiisks shBtsdase -YstRokds meidH: mwaema Zandiot hor 23

and @if;rQeécanf%odﬁgelrger@téa@s&ta@@é&samﬁ@ Hud) SBRSR, is
fective disorders, depression, reni a,
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chlo&B@h@&@&OﬂheﬂlRg,O&gthjwad R; are each H; Z and Z, are

each N; R, and Ry are absent; Z;, Zi3, Z5 and Zs are all C; and Y3
is NH,

a salt thereof and a prodrug thereof, have a Kinase-inhibiting
effect and are useful as a prophylactic and therapeutlc agent
against the diseases including cancer, 1nflammatlon,
inflammatory bowel disease, psoriasis, transplant rejection,
amyotrophic lateral sclerosis, corticobasal degeneration, Down
syndrome, Huntington’s Disease, Parkinson’s Disease,
postencephelatic parkinsonism, progressive supranuclear palsy,
Pick’s Disease, Niemann-Pick’s Disease, stroke, head trauma
and other chronic neurodegenerative diseases, Bipolar Disease,
affective disorders, depression, schizophrenia, cognitive
disorders, hair loss, contraceptive medication, mild Cognitive
Impairment, Age-Associated Memory Impairment, Age-Related
Cognitive Decline, Cognitive Impairment No Dementia, mild

cognitive decline, mild neurocognitive decline, Late-Life



| mpai rment, Age- Associ ated Menory | npairnent,
Age- Rel at ed Cognitive Decline, Cognitive Inpairnent No
wosnemé7isar, mld cognitive decline, mild neurocEgNif20054237

decline, Late-LifeForget fulness, nenory inpairnment

and cognitive inpairnment, androgenetic al opecia,
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likeli ke of the above-nentioned conpound are inproved, and

a nmethod for inproving solubility, stability and the

i ke of the abovenenti oned conpound. In view of the

above- ment i ESCLOSUREs OF hTHE cENWENTIL@Nt or s have
conducted intensive studi es and unexpectedly succeeded

i n_obtaining a pharnmaceutjcal conposition, wherein
soThdipresenist apTentiraminher t i RECGIILRY B donpolmeeutical

comp@§ £t 18K KeRh¥réIRr S¥Edpi byt gpMHt 8811 00yOhndihehe like of the
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improwniegt sosubavetfurshabil bveséndated anklecohptbéedbohe-

ment95§§8n£oﬁ % nLion. Accordingly, the present invention
provi des ? a pharmaceutical conposition conprising;
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the F¢8s&nf inventors have further investigated and completed
the present invention.

Accordingly, the present invention provides

[1] a pharmaceutical composition comprising;

i) a compound represented by formula (I):
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wherein

Z, 21, 22, 23, Z, and Zs are each independently
selected from the group consisting of C and N;
Ry -is -Y3-Rys, or R; is absent when Z; is N;

R, is -Y,—Rj;3, or R, is absent when Z; is N, or R; and
R, are taken together to form a substituted or

unsubstituted ring;



Ri4 and the ring to which Y 1, Y2 or Y3 is attached,

wherein the atons o f the |inker providing the
wegpan@sion are. sel ected fromthe group consi sgaTgr2009/054237

carbon, oxygen, nitrogen and sulfur; Ris selected

fromthe group consisting of hydrogen, halo, nitro,

cyano, thio, oxy, hydroxy, carbonyl oxy,  al koxy

car bon¥ts %Qﬂalﬂ‘):}/ §(3C)‘3‘r§) eéF?yF&ﬁ?ﬁéndFthB’) épla??lnt R&l 8

(Cihkkd)a wbadﬁﬁ@anbk chtghab§ﬁbraﬁubﬁobﬁkween Ri2, Ri3 or

hgt‘*e%%dr ’am n%mlcﬁg g&car?/%%ulk%u l%e‘% erein

(€hd_6xomsl oél kik, léakkrspbsvituhgdtbe Basabsttllbut ede

LIGEPERUE S ok Lhnthgesh e LRt B e,
i pdépeageneny selléeréd fromthe group consisting of

hydrogen hal o, nitro, cyano, thio, oxy, h droxg
al koxyRa at§1 35deChed of B yF R ITRER Lot P 1 SBiRAOt hydrogen,
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(Eale)(ﬁusyalkyﬂtl,f cayboa@lL{C3%ahkyl], asaGongl{Co3) alkyl,
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e@ﬁ Oh§d?éx%ndaBkb§yab§§9§o§99nhEb@r@E??ﬁBQ whighpbhyl,

oun i 5 sel éected omthe group

céﬁéngu §1-08) RYEY BHBHIO hat oL EORRMIENG,, HMkRRy, SHHE PRy 1,
a@dlf£h¥5)alkxlm @a291$ua§ubtagqg f kynsubstrbbdiedc, ;) alkyl,

Bhthe ot)h'ilﬁ( EQ?is .

jocarb ( 1-3)alkyl, sulfonyl (Ci-3)alkyl, sulflnyl(ck

3)alkyl, amlno(Clﬂg)alkyl, imino (Ci-3)alkyl, (Cs-

12) cycloalkyl (Ci-s)alkyl, hetero(Cs-;z)cycloalkyl(Ci-s)alkyl,
aryl (Ci-1p)alkyl, heteroaryl(Ci-s)alkyl, (Cs- ‘
12)bicycloaryl (Ci-s)alkyl, hetero(Cg-12)bicycloaryl (C;-
s)alkyl, (Cs-iz2)cycloalkyl, hetero(Cs-iz)cycloalkyl, (Co-

12)bicycloalkyl, hetero(C342)bicycloalkyl, aryl,

heteroaryl, (Cg-12)bicycloaryl and hetero(C4-12)bicycloaryl,
each substituted or unsubstituted, with the proviso that
each of Rs; and Rg is absent when the atom to which it is

bound is N;

R; is selected from the group consisting of hydrogen,
halo, hydroxy, alkoxy, amino and (C;-.s)alkyl, each
substituted or unsubstituted, with the proviso that R; is

absent when the atom to which it is bound is N;

R;2 and R;3 are each independently selected from the

group consisting of hydrogen, halo, nitro, cyano, thio,



absent when the atomto which it is bound is N; Ri2

and R 3 are each independently selected fromthe group
wemogiesimg of hydrogen, halo, nitro, cyano, tHUGTRIPQX0P/054237

hydr oxy, al koxy, aryl oxy, heteroaryl oxy, carbonyl,

amno, (G -io) alkylanino sul f onam do, i m no,

sul fonyl, sulfin -io) alkyl, halo (G -io) alkyl,
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)Qggﬁqwa )ké/ikyf‘r y}ket@%ﬂ?ﬁw{ y & Gcfr ) ZE)SJJI cycl oaryl

bi cycloar eac tituted or
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Se cle r e nsiLstin roge a
Sl Rty et (0 B 6 veaBa iy adrd 1
hheeemaayymxy C@afﬁ@ngyclamrmb amd)hdIQrQIthdmmuycloaryl
S n 0,..S I

o apohr b B rhFpBPor? HhbBBKL 1 L AHEH, Mo RlCantd mi3) B8 eaken
(@pgegparkyp fgymf énypb(sgnstfzél reyl un§ubﬁtmffpted ring; and

(G-3)alkyl, amno (G - %W i mno % § k
(C 3- 1514)c1y9c|5c?a1ﬁ6ﬁect d—”]iols) Ry ro‘ﬁ%tﬁ%séété“ ot hydrogen,
)ﬁﬁQanhkyko(Cbiaﬁba|khho abxb (Bydiokal kyllkoxy, aryloxy,
roar
PEERREVIo%e; SPaPORYA: | STBrRyLioirgl STEILagingy,,
(@uafbaamylot oamklyb, sefldroylC Sulfingyel dEhky) all(i!cl,
9
hégo) Egmﬂé\ﬁy i%i@é;ﬁ{, é ﬁ?m;lfb%ﬁy&éaﬁég%h (-

- pPailby by crobFgRyl )3l %«twé%lwl (frrs bt kY it e%mno(cl—
\2/5& kA, prﬁwmlm@tll&ﬁ) (G- Ri) dyt3oB0kyl ( VX@_%W aZkyl
A esbeb b el felly gb%k%} Fé‘zrbr@'&?ze@fiﬁﬂ
aheneroamgl((0)-sR&dky3, ndCs32) blcycloaryl(cls)alkyl
hetero (Cg-12) bicycloaryl (Ci-5)alkyl, (Csz-12)cycloalkyl,
hetero (Cs-12) cycloalkyl, (Cs-12)bicycloalkyl, hetero(Cs-
12)bicycloalkyl, aryl, heteroaryl, (Cs-12)bicycloaryl and
hetero(Cy-12)bicycloaryl, each substituted or unsubstituted,

with the provisos that (a) —-Y3-Ris is not H when 2, 7, Z2, Z3
and Zs are all C; Rs is a substituted amino group; and R; is
methoxy or R; is methyl or amino; and (b) Ris is not 3-
chlorophenyl when R;, Rs, Rg and R; are each H; Z and Z, are
each N; R, and Ry, are absent; Z;, 23, Z4 and Zs are all C; and Yj;
is NH,

a salt thereof or a prodrug thereof,

ii) at least one cyclodextrin derivative and

iii) water,

[2] the composition of the above-mentioned [1], wherein the

compound represented by the formula (I) described in the
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chl orophenyl when R, R, R and R7 are each H; Z and
Z2 are each N; R2 and R4 are absent; Z1 Z3, Z4 and Z5
wazas7C ; and Y3 is NH, a salt thereof or apqrgdoesgss2s7
thereof, ii) at |east one cyclodextrin derivative and
iii) water, [2] the conposition o f the
above-nentioned [1] , wherein the conmpound represented
abovg-pepkéongdmild {6) SdédcArbBUlpHlfRBABOPECREA! rdndd

dlme£AL1Lﬁ 51 &8th9§bhﬁé§yh£noa¥&1 Pbﬁnybkld8[283 b]indole-T7-
di net % | - met hyl pi peridin-4 9H- pyrido [ 2,
carbgxgiffdol e- 7 car boxam de, [3] the conposition of the

[3] aheveompotianed pf]thwhabbvesmeaedoaedarilipj ebtiahl és used

as agogggggkagm 4kF§ gtﬁﬁnp05|t|on of the

T'€h i's a non-enul sified
(4] tbﬁpggmppgmtlps]theheoﬁpgyerm@nt@pneﬁe[1], which is a

non- @HQY@lﬁ?QB'@Bﬁ okitionfurther conprising at |east one
har maceuticallTy acceptabl e substance selected froma

[5] EBPUEPWP?@Ftlansangﬁalﬁﬁogﬁeﬁﬁntéﬁnﬁgoﬂéﬁvcfﬁﬁéﬁﬁr
compbukifgi ag agast ofle| prakmapesthekilcy aﬁdeptaHle substance

adj ystin gen t he conpositi.on th . .
sele8EbUE TR ORBUUP T ZhRer & HOSErBP P Re g8 HEos PP SROFEMEC
agen®, te Buffﬁfﬁnghegennpoaliooaloénehehabave-ﬁedtBopéd

Riconprises about 0.01 to about 10 mol of the
ad]ugglpggggtrln_derivative er 1 nol of the_conpound of
[6] the remmpapatiery gésthepbabBovA-PRELABBEE- hehti shegefnr) PH of

the E8hpbbeteBAPYsi biey §f the above-nentioned [1]

erein the cyclo rin derivat
(7] gg?eEP@HOFFB gdféﬁyﬁPRVF @%B?g§8§?rﬁh ra éFﬁgosyl
compcysésdabbntno.alnabtabyhtcyclmdéxbflnhandyalsdbkbahhyl
. C [ t
deri §pOPhe KELDTRET r Lk FORREANRCRE HAR Shrklfa (1
deSCdébﬁda@hvéhﬁsahpvﬁemgﬂtéﬂéeéeﬂé&ted froma

[8] the composition of the above-mentioned [1l], wherein the
cyclodextrin derivative is at least one selected from a
hydroxyalkyl cyclodextrin, a glucosyl cyclodextrin, a maltosyl
cyclodextrin and a sulfoalkyl ether cyclodextrin,

[9] the composition of the above-mentioned [1l], wherein the
cyclodextrin derivative is at least one selected from a
hydroxyalkyl cyclodextrin, a glucosyl cyclodextrin, a maltosyl
cyclodextrin and a sulfoalkyl ether cyclodextrin, and a salt
therof, |
[10] the composition of the above-mentioned [1], wherein the
cyclodextrin derivative is sulfobutyl ether-B-cyclodextrin
sodium salt,

[11] the composition of the above-mentioned [1], wherein the
content of the cyclodextrin derivative in the pharmaceutical
composition is about 0.01 to about 90 w/v$%,

[12] the composition of the above-mentioned [1], which is an
agent for preventing or treating of cancer, inflammation,
inflammatory bowel disease, psoriasis, transplant rejection,
amyotrophic lateral sclerosis, corticobasal degeneration, Down

syndrome, Huntington’s Disease, Parkinson’s Disease,



hydr oxyal kyl cycl odextrin, a glucosyl cyclodextrin, a
mal t osyl cycl odextrin and a sul foal kyl ether
waywobeesxtrin, and a salt therof , [10] the corELs20090534237
of the above-nentioned [1] , wherein the cyclodextrin
derivative is sulfobutyl ether- b-cyclodextrin sodi um
salt, [11] the conposition of the above-nentioned [1]
postenmﬁph@lﬁt@ﬁepé@#ﬂeﬁpn@ﬁmth@regépéaéysrﬁﬁpaéppv&@@vepalsyr

Pick’ 8 bh@eﬁgér"ﬁﬁ%ﬁhhﬁableﬂwﬁoﬁhééﬁge|Ss@Q@%b On@idt @rauma
about 90 W' v% [12] the COEEOSItIOﬂ of

and ghRGE- FRRPPOFed P{PdegﬁﬁFE iye Hléﬁéﬁ?sfoPlBPéeénPﬁﬁaaser
affeetlﬁéedisagdeﬁscaﬂep&essmbhanﬁahunbphmehhannabgnytlve

disog B?fo%%easﬁgfgﬁgﬁba %beéE?nép ca%ﬁ%%tl%ﬁid Cognitive

Fers cor i cobasa
ImpadegenéraﬁgenAsSpwnaSyddMemeryHmmpamgment,sAgesgéé@ted

cOgnEeibénﬁgelinE*Seegﬁa@g%be@ﬁgamﬁh@htCNeabém@aeabsnmlld

progressive supranucl ear s _Di sease
cognaméﬁanﬁepﬂékersmeﬁgeagerogpaakélVﬁegac#ﬁgewaLsﬁ& ~Siker

Forg@ﬁfﬁﬂhésB?Uﬁ@ﬁ@g§nﬁh§hh!ﬁeﬂt$ea&gﬁatBVEOhapaDk&%aﬁe
ive glsor ers, hi,zophreni a

and=GaRREH o dPEaFder s CoRNF LRoke 255 FAGBAPEge Pizneiner s
Diseasdi oat condihibdsCagsbtiutetinpathmennasage- Associ at ed

(131 MEBAYrhRALETRYS cAggoBgeﬁgﬁdCSRgea%gxgoDecIIne

nitive
i) 5dé rlﬁEthﬁggfﬁéwﬁéébgﬁNﬂpvé aeénmﬁéhYEaNe (Eife Forget

meth{UbNEESi dNBNRLY 1)) MBALBpYRAHG [2080bY i KON BPFLEERRBbxamide or
androgeneti c alopecia, denentia rel ated di seases,

a sajt,hBFREPLs Di sease or conditions associated with
ii) Eumﬂssﬁty&1§£harpbabyameuéxeahnceﬁpassh&@ntﬁempbfslagd
ii1) Ltér (3- (ethylsulft onyl) phenyl) -3, 8-dinethyl-
(Y net hyl pi peridin-4-yl) -9Hpyrido [2, 3-Db]
[14]i adpherMmacarbdogaki demppsatiant compirésfingici ) sul f obut yl

i) 59R§eretﬂX§¥ﬁh9gﬁ§ﬁrbﬁeﬁ?l? §abtdﬁﬁgﬁﬁ9ﬁrN3Qd—"') _
methylplperldln 4- argﬁcggrﬁﬁg 2, 3”E?§£&B%2 Cogggb%&g%ide or
a salt thereof,

ii) sulfobutyl ether-B-cyclodextrin or a salt thereof,

iii) water and

iv) citric acid,

which is an injectable composition, having a pH of about 2 to
about 4,

[15] the composition of the above-mentioned [14], which is
prepared by a method comprising;

i) dissolving a)5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl-N-(1-
methylpiperidin-4-yl)-9H-pyrido[2, 3-b]indole-7-carboxamide or
a salt thereof, b)sulfobutyl ether-f-cyclodextrin or a salt
thereof and c) citric acid in water to obtain a solution, and
ii) adjusting pH of the solution to about 2 to about 4,

[16] a pharmaceutical composition comprising;

i) 5 to 40 mg/mL of 5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl-
N- (1l-methylpiperidin-4-yl)~-9H-pyrido[2, 3-b]indole-7-
carboxamide or a salt thereof,

ii) 2 to 30 w/v% of sulfobutyl ether-f-cyclodextrin or a salt
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i ) 5- (3- (ethylsulf onyl) phenyl) -3, 8-dinethyl-N
(1- nmethylpiperidin-4-yl) -9H pyrido [2, 3-Db]
WO teok@s- car boxanmi de or a salt thereof, ii) sndifuphodopks2s7
et her- b-cyclodextrin or a salt thereof, iii) water
and iv) citric acid, which is an injectable
conposition, having a pH of about 2 to about 4 , [15]
thereld,conposi ti on of the above-nentioned [14] , which is
iii)PLaRakrednly a nethod conprising; i ) dissolving a)5-
_ &3- (ethyl sul fonyl) phenyl) -3, 8-dinethyl-N (1-
iv) tﬁ9|6Péemm8#AL49§|Flﬁgﬂppﬁﬁﬂée [2, 3-Db]
whichndel an741egeboxsredecapozitdloh,t havaal, abpHsdff ey 2 to
2bou thr- b-cycl odextrin or a salt thereof and c ) citric ’
ci'd in water to obtain a solution, and ii) adjusting
[17]pHhef composaktubnorft engbome 2ft c¢habebové-mentdjongd [13] -

h Lol i o) G o4 _
1615 RSEHL LR SERTRARLY IR SRR Sy 3nl 8274 sac
thergodi ist bpllfoRutyll- eshiey-Prpecledex4ryn) sogmupy sRdé /[ 2,

[18]3abbhiardakeu?icedr boxpaisde idh aomplrtistihgreof, i) 2 to
30 W v% of sul fobu dextrin or a

Y |, et her- b-cycl

L) a3 GPMPREPEoF SPFFEF N e PYand T 210 1o 100 mmol /L. of
citric acid, ich is an injectable conposition,
having a pH of Hbout 2 to about 4 , [17] the
conposi ti on o0f any e of the above-nentioned [13] -
[16], _wherei'd the ul'fobutyl ether- b-cyclodextrin or

a salRs t hereo &yl fobutyl ether- b-cyclodextrin
sodi um sal t, JI8] d\pharmaceutical conposition
congdsing; i/ ) a co d represented by fornmula (1):
RG\MQ Fei RNZ— \\ Z //Z3, 74 and Z5 are each
iT ependent |y A
Zs N
R;” N N Ra

wherein .
Z, Zi, Z2, Z3, Z4 and Zs are each independently

selected from the group consisting of C and N;
R; is -Y1—-Ry3, or R; is absent when Z; is N;

R, is -¥,-Rj3, or R, is absent when Z, is N, or R; and
R, are taken together to form a substituted or

unsubstituted ring;

Y;, Y, and Y3 are each independently absent or a
linker providing 1 or 2 atom separation between Rjz, Riz or
Ris and the ring to which Y;, Y, or Y3 is attached, wherein
‘the atoms of the linker providing the separation are
selected from the group consisting of carbon, oxygen,

nitrogen and sulfur;

Rs is selected from the group consisting of hydrogen,
halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy,
alkoxy, carbonyl, amino, (C;-s)alkylamino, (C;_s)alkyl,
halo(Ci-s)alkyl, carbonyl(C;_3)alkyl, sulfonyl(C;-3)alkyl,



selected fromthe group consisting of Cand N; R1i is
-Y1 RI2A or Ri is absent when Zi is N; R2is

WO Yde/iR7870r R is absent when Z 2 is N, or R ipr@ng26R/054237
are taken together to forma substituted or
unsubstituted ring; Yi, Y2 and Y3 are each
|ndependentl absent or a linker providing 1 or atom
saparatCors) Bﬁﬂ%enami (CipigléylR hetgsgamnd Fnﬂs@atléfyl

mcglig Eclgal‘kfyl(\j@ndshétb@@hegtat wlyeue)uaukwle @ttaagis of

e rovi dln S rat|l e sel ecl e .
oS ot el ar s EPaesE SEaERen vith Ehe BEpPgsen thRg ke is
sabkent RhensthelatbmdtbrwhuthelgraspbounﬁiisiNg of

hydrogen, halo, nitro, cyano, thio, oxy, hydroxy,
car bonRboxyd Rd lexey eacdr bogperatantoly (®lected from the

g§%ﬁbk¥bﬁgﬁE@ingcb£5%9ﬁgﬁben h@l@c %1%k%|kf§ano, thio,

car bon kyl, dul fonyl ( 3)al kyl', am no
( BKYB) éIYRi;VPXYar 9|lke€n smlfegiwr H@FéF@éF}Y ogg, 1 cgrbonyl,
) alkyb, (€,3:PaTyel @l ky) sndfbeédridof Gmino, sulfonyl,

| bstityted ubst i t ut
PR ey Bhse Ry T RS PR nae kb scs » a1,
mhhcbcatbosybdamd B3kiNl, BEldpndyR(&ie) ea&hl, sulflnyl(Cb

%P%QPG“#\ né?é ect %qle‘eflomﬁ{lerh (fcoluﬁ aclqaﬁl St @9 of
ahﬁwlommdx;ﬁl sﬁ@tlérydar W%@Fo G,Camcbﬁyploa%ﬁé Ci-s)alkyl,

|?’1% Ilgyé@mpo héi’sléf h te,_ slérm 1, sutfonyl, ]
Su I.Nn a O car
o) pigticaanvt Ghachia ik W@eavi%ﬂcyg&% LS
)15f3a3)lai'ky| (Csu) fdywloa(l@yl 3 terq (GniNaycCoal®yl, (Co-

a
eyl ?t%ég o R evEEbaI kR f%lal "

ahylte(ro:ary@ ) dFkyb) bieyeloaryl @i 1heyarkyfs-19 @ngyczloaryl
)( ebexcggﬁ%&fht(l@easé}ahhxhbsh@&@rced( Cyw8th2 t)u@ gyglv%ey khat

cycloalkyl, het er o
)eﬁlehoarfk% apggRe ) shi FaMBAn e aten é°3 wpich it is
) bbayal @al kyl, aryl, heteroaryl, (C 9-12 )bicycloaryl
and hetero (C 4-12 )bicycloaryl,
R; is selected from the group consisting of hydrogen,

halo, hydroxy, alkoxy, amino and (C;-s)alkyl, each
substituted or unsubstituted, with the proviso that R; is

absent when the atom to which it is bound is N;

R;» and Rj3 are each independently selected from the
group consisting of hydrogen, halo, nitro, cyano, thio,
oxy, hydroxy, alkoxy, aryloxy, heterocaryloxy, carbonyl,
amino, (Ci-ip)alkylamino, sulfonamido, imino, sulfonyl,
sulfinyl, (Ci-10)alkyl, halo(Ci-i1p)alkyl, carbonyl(C;-3)alkyl,
thiocarbonyl (C;-3)alkyl, sulfonyl(Ci-3)alkyl, sulfinyl (C;-
s)alkyl, amino(Ci-1p)alkyl, imino(Cji-3)alkyl, (Cs-

12) cycloalkyl (Ci-5)alkyl, hetero(Ciz-12)cycloalkyl(C;-s5)alkyl,
aryl (Ci-1p)alkyl, heteroaryl (Ci-s)alkyl, (Co-

12) bicycloaryl (Ci-s)alkyl, hetero(Cg-12)bicycloaryl (C;-
s)alkyl, (Cs-;p)cycloalkyl, hetero(Cs-i1z)cycloalkyl, (Cos-
m)bicycloalkyl, hetero (Cs-12)bicycloalkyl, aryl,
heterocaryl, (ngz)bicycloaryi and hetero(C4-12)bicycloaryl,
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each substituted or unsubstituted, with the proviso
that each of R5 and R is absent when the atomto which

wo toobgoRouUNd is N ; R7 is selected fromthe grEsp2009/054237
consi sting of hydrogen, hal o, hydroxy, alkoxy, am no
and (C 1-5)al kyl, each substituted or unsubstituted,
Wth the proviso that R7 is absent when the atomto

weREh Pubstipyted o NnsuRsriiNger,| 9raRez 3t Riz are taken

| pdgpendentby regheat edpiktamutbe @roup se@RTiishite@ afing; and
hydrogen, halo, nitro, cyano, thio, oxy, hydroxy,

aIkoxngﬁ%?(Bgﬂeéﬁﬁ@rﬁ?mmlﬁkﬁ gcaﬁponphslfnung of hydrogen,
(Grita, RN By PR ROe VBB, SRR | aeyiony,
(CetezpatrWonyt, hicacobydy| apCnd, 3)(&hky) alkmlammyb (C
sul; £ Ayl | k =
'3 sﬁ&*@%‘@ﬁmdﬁo G ‘SElf‘ﬁ PR k%?’alal
) By ti(kyhg) AbkBEo GATBORY (Cral hKKY! Tl acsTRPRYT (Ci-
?%}/él](}ftl 19l|liﬁd)lkyl écplgx @IW{]W sxﬁﬁfﬂ-nﬁ)é@d;k-)éb a_lky)gl a-Ialll'lO (Ci-
1.C ryil . a -1 1.C I
a\/lg‘)Y§1 Ry 1)%9‘& o@gkgﬂ ﬁ&f’&rli‘yzl?% 3 alkvL,
)by;tlemal Ryli) ‘(:ﬁglankybl(@ye}@hkjkyl ahglé@ﬂm{)@ﬂeyﬂ,
het, |
) BeXehaalifb, Seflonhetenaruley LGy 2 bl pue Lo
»uh§@§§9| ?mleljbl@ycmgrﬁ élCmBahhélt aken11 cfg:effmllﬂol
f ﬁéﬂb%o ?qg; éyéfgapkyynsw@ﬂg tB-itcSﬁi:lrdanqu la,nd'l&éﬂo TN

O R e

hEEeémaryhgxyblcycb@myyl,aaann s@ﬁbgnahabhybanmmSubstltuted,
sul fonam do, imno, sulfonyl, sulfinyl, (G _io) alkyl,
withhahe p@pvieoﬁathyt aarbahyRu(¢51n®ﬁaHkyhen Z, Zi, 22, Z3

and %h' f@r P{‘yé (& zaﬁi)ﬁaléMStl%géH]yAml(rﬁaﬂq(ﬁ@kyAnd R2 is

I ny am no I mno
methﬂ?xx) 8Fkr, 1% ang wl)@yc@réaw_ware@:lﬂs akieylLs Rétero (c
chlo%o&ﬂeh?ﬂchﬁéhkkh (& B ahkyR, @f&'eé@h ﬁQ)ZaéK&|Z2 are
eaCh??ﬁte ? gfrg‘ﬁi’;ﬂgo S%al k%e@%( %29 t‘%?t:y 1 ‘{/ re5)a§rllk)(fl’ and ¥s
is N@E 3-12 )cycl oal kyl
a salt thereof or a prodrug thereof, and
ii) sulfobutyl ether-f-cyclodextrin sodium salt,

[19] a pharmaceutical composition comprising;

i) 5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl-N-(1-
methylpiperidin-4-yl)-9H-pyrido[2, 3-b]indole-7-carboxamide or
a salt thereof, and

ii) sulfobutyl ether-P-cyclodextrin or a salt thereof,

[20] a pharmaceutical composition comprising;

i) 5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl-N-(1-
methylpiperidin-4-yl)-9H-pyrido[2, 3-b]indole-7-carboxamide or
a salt thereof, and '

ii) sulfobutyl ether-B-cyclodextrin sodium salt,

[21] a method for preventing or treating cancer, inflammation,
inflammatory bowel disease, psoriasis, transplant rejection,
amyotrophic lateral sclerosis, corticobasal degeneration, Down

syndrome, Huntington’s Disease, Parkinson’s Disease,
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hetero (C 3-12 )cycloal kyl, (Cg-12 )bicycloal kyl,
hetero (C 3- i2)bicycloal kyl, aryl, heteroaryl, (Cg-12
wo bogywoaryl and hetero (C 4-12 )bicycl oaryl ,p@amp009/054237
substituted or unsubstituted, with the provisos that
(a) -Y3-Ri4is not Hwhen Z , Zi, Z2, Z3 and Z5 are
all C; RS is a substituted amno group; and R2 is
pos teackelky Lai IR7 Pag kidsiopli soy,  SFOEeSEid S ISpRanucd a7t palsy,

P1ck3s @H%@%@Eheﬂﬁ%mWB%nPBbk’B5Dlgéﬂ§é Rétébﬁeea%ﬁaﬂwtﬁéuma
Z2 are each N ; and R4 are absent Zi Z4

and Qﬁ e¥5¢ Ir@ngdq neurogﬁ@epgrag.lﬁlq 04 S€FSe Sy h EieGL agy Di sease,
affeptagieudikbedeats, dﬁ@rbsb1$m|f@hmmﬂopﬂﬁ@ﬂia, cognltlve

d1so?d%¥%lOggx&rﬁos%OdEont§%£ t[l%] %dg LTageu 1 ﬁ Cognitive
osi tion comri sing; ef (§1 et ylsd
Impaphremnrt) Age- 8S§p|¢etarh;¢lda Nemory mapiirpiepdr i @%—A’»eﬂa)ted
COgnl%HngbEQQIB% %oghlkﬁqglQmEaQQHQ%EaWbd®eﬁkn%1%alHuld

hereof, and ii f obut et her- b-cyclodextrin or a
COgné&PNetﬁ@FééPer[Eeﬁdanﬁﬁépﬁﬁg@&ﬁﬁﬁﬁ @9§%&&%4|ﬁ%¥e Life
Forge®fplhngis8y; membry- ifmpailaichy!, suﬂofg@riytll)vep Repylirmeht,

pen

anarolhIR LA L1 TELL BBt it ) Ol pY R de L

Disegskf obutphdéthens bsspcliadext mirthsddnamesal twhifchl]comprises
admlﬂ?c%'ﬂﬁagtﬁ% le\é%?%'cfﬂgv‘ér alrloBak! %& CRRCEH omposition of the

“bovel di sease, “psor| asi
abovermespianedr diléctioa, m&ﬁ’y@tlﬂéﬁhﬁ@elcateér in seesk ddiegeot,

[22]Car he€abasal dapeBeial d1ubawa tSY el QaRe rHYH ithel %nﬁ:ound
Par ki nson' s sease, ostgpcephelatlc

of tgsr EPRTHARS L) ) pP5grad e9el§u|5 &nGOr¥Er MFAdpres Ik lg

saltDtheasef hremapmoBiral' thebesdasahishr aompricad tmeﬁmlng
the g‘ngg'ggéf a?h LRal %ongﬂ&%dZQ‘j”ef atl Ve %%%%%%5 orPPY¥drug

' fective S de ression,
thereeolfi vophr efii dcasdgenei Ve'cdlosi@ﬂ@érlg dﬁanlrvalt@sz@

[23]Cﬁnhéﬁﬁ%Btb¥e HﬁngQBQOQtaﬁhh4t Qﬁ'%b%%r'%&a%h@e%bmpound
Age- Associ at ed ai rmen Age- Rel at ed

of té@gﬁPFWéaDégl i Héscééﬁ’ﬁfjt |1@etpﬁpé‘|bpﬁ‘§nf“eﬂ6199ﬁ§nt[lld r @

saltNMthdreof or a prodrug thereof, which comprises combining
the compound of the formula (I), a salt thereof or a prodrug

thereof with at least one cyclodextrin derivative.

DEFINITIONS

Unless otherwise stated, the following terms used in the
specification and claims shall have the following meanings for
the purposes of this Application. ‘

“Alicyclic” means a moiety comprising a non-aromatic ring
structure. Alicyclic moieties may be saturated or partially
unsaturated with one, two or more double or triple bonds.
Alicyclic moieties may also optionally comprise heterocatoms
such as nitrogen, oxygen and sulfur. The nitrogen atoms can be
optionally quaternized or oxidized and the sulfur atoms can be
optionally oxidized. Examples of alicyclic moieties include,

but are not limited to moieties with Cs3-g rings such as
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cognitive decline, mld neurocognitive decline,
Late-Life Forgetful ness, nenory inpairnent, cognitive

wo npaile78ent , androgenetic al opeci a, denentia retBEIrR009/054237
di seases, Al zheiner's Di sease or conditions associ at ed
wi t h ki nases, which conprises adm nistrating an
effective amgunt of the Cﬂg osition of e

CYCloBEPRY enCYGMEGSF e 0 4 C LR sﬁ@@h@?%nﬁeﬁged

cyclbbeheati ehd?] cgcrehkedne, b@%ﬂ%ﬁb&@n@0|@Wdﬂdﬁéﬁé&lene,
wat er of the conpound of thé formula (1) described in

cyclphepriboge- gystlicbepdepe), cycdahertheiese ocyslposdang -
£, iiC r ¢@nbi ni ng the conpound of the
cverBEEER M BB A0S

ereor ‘or a prodrug thereof with
at“Aeaphaome"cmehndeatmomedyrchataweerhzah hynatbodamght or

gprovbn stabilit m%ter of .the conpogpd of th

brangheg, gP)aaééeﬁﬁ 8t ALt FENShdTEEREN RS RER Pmes and may

be satblatBereef partaaln9duugatieseel wWQhC%n%OWEMbS%% more
conmbi ni ng the conpound of the formula (1) , a salt

doubilgepsotraple peodsug thereof with at |east one

T SRS e aftp i b e horb bRy TS Eo£RFRERY, 3T
subsamduehalnEhehaﬂkoh&vgrbhpstElmWen@rﬁB@mmng&vbﬁmlbhecan be

oses of this Application. "Alicyclic" nmeans a

.pu
Optlﬁﬁﬁiﬁy SYRSELEIREYa non-aromatic ring structure.

Al hgyglie E@bﬁéb@ﬁt@@prel’égéwfaﬁl@QnQrapﬁﬂrbﬁbhi or
unsaturated with one, two or nore uble or triple

brangbeds. SAtugyébdcOWDueﬁaéyrﬁﬁydal§é1@ba¢9ﬂamaﬁl@@#pha§éng a
chalﬁet &' Qal IS, S%Co*ﬁlsasb%ﬁéir?or%% %i’%” Qpﬁ gggr “DR&a1xy1”),
op Fonal rze

i OF fogen at o Carl
oxoamkydlsteaNdxbbekymPﬁursaﬂﬁﬁ$ GS@ebétQﬁbﬁQk&ﬂWy, or
oxi di zed. Exanples of _alic ic nmoieties include, but

nltrgﬁénnéFOW?nﬂﬁgﬁ t 2Rl &YiLe RFFWe€§ §hej FgEbegcRtoms. Cx

alky@sﬁﬁel@Qroﬁikylcﬁgéoh9 apg11¢yekerenhar® X and Y indicate
cycl opent ene, “cycl opent adi ené, cycl ohexane,

the oymb@hewéngarbycl@h@madnenﬁhecybagnepfaﬁeexample, Ci-s

alky&y0|8E Eggnglk é%lgﬁ Qtﬁgbgng c%%&ho%%t%%%Ween 1l and 6

CcycC OOC ene cyc oocC
carbons (e.g., methyl, ethyl, propyl, isopropyl, butyl, sec-

butyl, isobutyl, tert-butyl, vinyl, allyl, 1l-propenyl,
isopropenyl, l-butenyl, 2-butenyl, 3-butenyl, 2-methylallyl,
ethynyl, l-propynyl, 2-propynyl, and the like). Alkyl
represented aiong with another radical (e.g., as in arylalkyl,
heteroarylalkyl) means a straight or branched, saturated or
unsaturated aliphatic divalent radical having the number of
atoms indicated or when no atoms are indicated means a bond
(e.g., (Ce-10)aryl(Ci-z)alkyl includes benzyl, phenethyl, 1-
phenylethyl, 3-phenylpropyl, 2-thienylmethyl, 2-
pyridinylmethyl and the like).

“Alkenyl” means a straight or branched, carbon chain that
contains at least one carbon-carbon double bond. Examples of

alkenyl include vinyl, allyl, isopropenyl, pentenyl, hexenyl,
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"Aliphatic" neans a noiety characterized by a straight
or branched chai n arrangenent of constituent carbon
waoatoosrs7ervd may be saturated or partially unsatrgmatredho/oss237
with one, two or nore double or triple bonds. "Al koxy"
means an oxygen noi ety having a further al kyl
substituent. The alkox gr Qup tﬁg present
heptienydnt ilGRTORE e ropr |b &Py %b tled ~bukspyjly and the
1ike.epresented by itself neans a straight or branched,
saturated or unsaturated, aliphatic radical having a
chéﬁhkaﬁyéérmeﬁnatenﬁtrepghenerl9rapphedxygemb98eehaln that
al_kyl al S 0 , qu
contagﬁ% a%klﬁéft %ﬁ% CE%%S&G%%a %ﬁ % él ggga Qiéﬁﬁ%éé of
alkyb@tl\l\&aﬁ:lhhle eahpmylat pﬁrepa(agyal k)B'—m@lﬁdly@G 1gpainkyinyar,e 2-
pi.cal |y used mhere X and Y indicate the nunber of
hept@&ﬁ&oﬁ“&t@ﬁﬁ ild%€he chain. For exanple, G 6 alkyl

'n3h§ﬂ9§eﬁekylﬁniegg Eﬁ&@cQtEBathQEw@§Emeﬁ@a$saﬁds@ralght
carbons (e.g., nmethyl, ethyl, propyl, isopropyl
or biygnyhedsesbtuypteds @buuynlsatueratteuut yllllp\hrar@ylc, allllvyallent
radi%: L?gg;%ik§isg$ro §n¢§F al? £§H¥|ai§ g%%gg#ly used where
X and- §r apydiaybkteantiet h@mbekepf. cAlrbyaln aepmesent ethealcbdagn. For
wi.t h anot her radi cal as_in aryl al

. |
exanfder Dary PUKYEPOTeRAUHCS: FELGHICTE 1r Gienbd, ethylene (-
CHzcﬁzaI ur 31,6808 RS U(—@@@H@(‘:nggat i1G 1 a8y 1dadi cal

awngthenmma of atons | |CMedormmnnoant
CH2CRa@ 2 CHelt bat%dblﬂregmﬁslfan@othI(iﬁ:P@CH% JiroR-aryl (C

ncludes henzyl hy hen hyl ,

meer ARSHEM: b OTEHICS PRI CuBRSEY] . dcaPRABibTiENE:

CHZCHjUi-IthHQCH{é—IQe)and "MNekane'. means a straight or
branched, carbon chain that contains at | east one

car DOKER¥IBBR” IBERRE BoRBraEXBRPPESLERNGNRENYAIVALEDEE
carb%hnﬁhalﬁlhﬁbnnbsBHEOB?nﬁbrep%BEEBXLcagﬁéﬁnﬁbugqgt%B%Bs

1- propenyl, 2-butenyl, hyl - 2-butenyl, and
Exampilks. ofABRynyVleneamQCQueeretghneoﬁ lrdmwﬁedprQEEb@nl 3-
dllehalthyEene 1,1-diyl, and the 1like.

“Alkynylene” means a straight or branched, divalent
carbon chain having one or more carbon-carbon triple bonds.
Examples of alkynylene include ethyne-1,2-diyl, propyne-1,3-
diyl, and the like.

“Alkylidene” means a straight or branched saturated or
unsaturated, aliphatic radical connected to the parent
molecule by a double bond. Cy alkylidene and Cyx-y alkylidene are
typically used where X and Y indicate the number of carbon
atoms in the chain. For example, C;-¢ alkylidene includes
methylidene (=CH;), ethylidene (=CHCH;), isopropylidene
(=C(CHs3)2), propylidene (=CHCH,CH3), allylidene (=CH-CH=CH,),
and the like.

“Amino” means a nitrogen moiety having two further

substituents where, for example, a hydrogen or carbon atom is
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contains at | east one carbon-carbon triple bond.
Exanpl es of al kynyl include ethynyl, propargyl,
woszoowidrgtz- | - pentynyl, 2- heptynyl and the |i keCT/JP2009/054237
"Al kyl ene", unless indicated otherw se, neans a
straight or branched, saturated or unsaturated,
phatic, dival ent radj cal . Cx al kyl ene and

atta&PEQIéﬁetgﬁe“9§§P8§PIyF8§e8xﬁWQ#§ Xr§ﬁ5e§epﬁ&|&§%eaﬁﬁgo
grou@'émiﬁﬁlﬁtiecai\]hgn BB, | ét%@@al nNH '(_'@{ r@le,, G (-

| ene includes nethylene (- , | ene (-
al@t&zlcn:lz Y NHeriydet hylﬁéﬁée@@m ema)rylt et r aﬂéhﬁyﬁéﬁéryl) 2s

one e R hagd AU BT Eohnet i

the n&mtaqehhmbgneléo EH2aHACIH2 642 CHAl e sadddtica tleidketherwise,
"Al kenyl ene" neans a straight or branched, dival ent

the EQPBSH“QﬁaPﬁ h&Gi A §V8H818P ﬁBPEa&RFBGna@&PBoWOdGGBFé may

1nle9@déro%é%@%ﬁeaegﬁvﬁkk%ﬁﬁl%ﬁ%rb%%'U@%l%%%@@ep%otectlng
2-diyl, propene-1,3- diyl, nethylene-1, 1-diyl, and

groupie foirkeminl kty:nyrteﬁé lﬁ@éﬁ@leaa%rtanlghttemt bugesyearbonyl,
val ent on a h g one or nore carbon-carbon
benzyhoxy aﬁomli’gIa a%G |§§ ﬁﬁkglkynylene i ncl ude ethyne-1,
2- dAyhalpympymeaﬂssandaykylandstHefhnkd abéh&yleﬂeept where
nmeans a straight or branched satuyrated or rat ed,

one QFlﬁﬁéFl8fr§8PCSPr98ﬁnéEP@6 £8T R8I &P ENEL #H eE Pénbﬁre

repl@cgguQh%hb%ﬁgst§¥uﬂébybkdﬁﬂ%uﬁgﬁlgﬁtgdahgfkb@%ﬁea%%ﬁs (-N-
typically used where X and Y indicate the nunber of

) . Foar esamptlens ai nCthe) @h@ahkyroreéﬁaﬁpt@a aCrhgin comprising

al ky |de e.incl.udes e [
bethe ? 1958650py [ ene % g?chﬁgHz}it%%B%h g%gene
( GhﬁkhaiPBlncahﬁybiHﬁmEné Chbﬁ%hﬁhbﬁ)maﬁmdlbheelgke.dogs,
means a_nitrogen noi ety having two further
CatssuEéPPﬁGémt§aﬁﬁéFe hPSFeéxaﬁﬁﬁgp'agﬁ§%§og§W18PScapﬁsﬁ' and

the 2LQME)I 8akt aphedahpat Be @'brogﬁﬁrdgoraﬁﬁagﬂgeilke
representatlve am no grou ps i ncludé - NHCH '3,

hmarbmazlc”hmeeﬁsla|mpaﬁky|whenp@pcthg)constltuent atoms

make up an unsaturated ring system, all atoms in the ring
system are sp2 hybridized and the total number of pi electrons
is equal to 4n+2. An aromatic ring may be such that the ring
atoms are only carbon atoms or may include carbon and non-
carbon atoms (see “heterocaryl”).

“Aryl” means a monocyclic or polycyclic ring assembly
wherein each ring is aromatic or when fused with one or more
rihgs forms an aromatic ring assembly. If one or more ring
atoms is not carbon (e.g., N, S), the aryl ié a heteroaryl. Cx
aryl and Cyx-y aryl are typically used where X and Y indicate
the number of carbon atoms in the ring.

“Bicycloalkyl” means a saturated or partially unsaturated
fused bicyclic or bridged polycyclic ring assembly.

“Bicycloaryl” means a bicyclic ring assembly wherein the

rings are linked by a single bond or fused and at least one of
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alkyl) 2, -NHaryl, -NHheteroaryl, -N(aryl) 2, -N
(heteroaryl) 2, and the like. Optionally, the two
wosMosiG78ent s t oget her with the nitrogen may acIrRamnms4237
a ring. Unless indicated otherw se, the conpounds of
the invention containing am no noi eties may include
prot ected derivativyes thereqf. Suitable protec |ng
the giagss PEPTAMIRG Th%eEes ddfe 2FOFARLC - Cx cloaryl
and QIS HhebNyeahontle tgnzeiay Qﬁe@mereaw drfe ¥ iikRiicate

aal kyl " neans an al'kyl, as defined above, except
the \M’mb@ro@é @& npsne adfomshd e &hiso I iayers. of @rmqﬁga&sna@bly and

dire@tli a%Q%I eg{ &J ec%eag& gvvl th substituted or

unsdbstitu nitrogen atonms (-N- ) . For exanple, a
(CPBmmﬁgaagakkmb”re%eMSeﬁoharehalmeéemprtsiagrhegmmeat is
and 10 carbons and one or nore nitrogen .atons

bon gt PROEREIE da8 th @2 én SERE i 9y & gicyelic

strided%e GRkte HMPIditg Gl thRr $8% RRRP t#PHoth rings
swi nes, deer, and the |like) and non-mammals (e.g

are piotdsii rasd lyhdoluine)to SAcoather - bl el Sxamples
of C\Mﬂﬁl % %o%ng%u% f%'at%‘iﬁ@ ato% :é rliplgflrlnlgl%%teu rb%tr%%ol

ring sys inthe-=ri
norﬂmfhbm@iZGdo&ﬂ%ltﬂ&ﬂkﬂEaQ ﬂqmb@maab,pandekaﬁiﬂdms i ®ne or
gual to 4n+2. An arqmatic ring nmay _be such that the
bOthr |rr3r&g§t Sfs the bamvFlds ﬁ@ﬁtﬂ‘b%@yora 1%y SHRTdEE car bon
hetcaddtR@acar bon atons (see "heteroaryl”) . "Aryl" means
a nmonocyclic or polycyclic ring assenbly wherein each
ri Ngairbampyadt imea@ls Wh@n rﬁdé@dlwi-tirﬁod;ﬁsal&s wimre Manged Ro

are %%E%Sl%@e r?ﬁ%%#b N .%%ﬁ% §F£s€¥¥%éﬂﬁ§“@ﬂ% @&%%rlse a

atons 1S

hydrigfeer oar Yarbon artym drd a®ta\éh@ﬁy ltoarcdet yitaalgey .used
where X and_Y indicate the nunber of carbon atons in
t heCRFRECYCBRCY BRERPK TiRgaRSNgishinPaPédcaroon atoms.

paﬁtb?bbﬁyﬁ@%@tﬂéﬁbﬁ@ EQ%@QaQ&QEOthaRE hr cdgedcyclic
pol ycycliCT ring assenbly. "Bicycloaryl" neans a

deruma§}NE|MhBWﬁgna§$@nﬂwwgwﬁ@mé@nnﬁh@ rHCRgs M@ietli-nked by

SEISkER9DY Lo LURER 8Ly SEL OFF GLLIBEAGRac ene
carbonyl radical may be further substltuted with a variety of
substituents to form different carbonyl groups including acids,
acid halides, aldehydes, amides, esters, and ketones.

“Carboxy” means the radical -CO,-. It is noted that
compounds of the invention containing carboxy moieties may
include protected derivatives-thereof, i.e., where the oxygen
is substituted with a protecting group. Suitable protecting
groups for carboxy moieties include benzyl, tert-butyl, and
the like.

“Cyano” meaﬁs the radical -CN.

“Cycloalkyl” means a non-aromatic, saturated or partially
unsaturated, monocyclic, fused bicyclic or bridged polycyclic
ring assembly. Cx cycloalkyl and Cyx-y cycloalkyl are typically

used where X and Y indicate the number of carbon atoms in the
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and Cc_g bicycloaryl are typically used where X and Y
i ndi cate the nunber of carbon atons in the bicyclic

wo 2ng1@3senbl y and directly attached to the rimgrIP2009/054237
"Bridging ring" as used herein refers to a ring that
I's bonded to another ring to forma conpound having a

bi cycli¢c structure where two ring ato { ha re
ringoBeRERoLs bEOK. ERAGE Ler cChus AVELest by bobia e Each
cycl%bQ%bleb%yﬁﬁﬁﬂﬁ% e‘%@ﬁ@%ﬁ@n@% COH?EEOH@ QUNE§clohexenyl,

havi ng a bridgi ng ring 1nclude or neol , ornane
2, 5-zyelabeapdieny?, . Qlcycpnéﬁtan@]oeﬁalvhedemaeta@né—dﬂ

ri.n nprise
decafPhloRaBATA0N .| Aoy R BhES I MR BB R
thioaiRelvhekylRa2ansoBt cgra odach .ilnteperdentll,y ahvo ther e .
substituents.and conprlse a hggse en or carhon atomi.s

at t S¥RéA2LEYLRRE N PPBREN2 9EY cPaEULBLR 8rrPﬁ§tlallY

unsa%gQﬁh%H'nﬂoﬁ%c?@ﬁ@@no§t%6§ycF€QEQOQX%b'%s%%h%ﬁ? Cx
derivative” means a carbocyclic derivative whefein the

cyclpaﬁgydenEaand Q»«ccyc&@aékyleheaam@nyWPlﬁééﬁy tsed where X
and #gdlc 8 the n B?gdégg%%ﬁhgtgﬁgb?gyk?éaghﬁalassembly.

Firt her a varrety o
subsﬁséuee?sSpeciﬁianmnpfenemndearbﬁyyhngeemphy condition
i ncl ydi ng acids, acid halides, aldehydes,

des
of agsegigalaRyg ?éfenégereegrs&ﬁyﬂnﬁéaﬁestﬁa P&g%éiﬁhXCCQ

condithbnl $hAet fdyt Bat cagueauRds ef theiuewentibONmedical or
cont ai ni ng cai boxy noi etieS may include protected

veteaenavatmhesapneaepﬂled &o, thiaér entifelexygen i $he “side
bsti tuted MA rotecting group. Suitable
effeﬁﬁéte@% ﬁ&c gr carboxy noi eties include benzyl,
tePFubHHyklngﬂdaEhﬁsédkﬁer Cyianetereans theingdthak is
cl oal kyl." nmeans a non-aronmatic, saturated or

bondﬁ&rFPaPPQtﬁﬁ§aF&P§t§8 tRsR0 &y COFPOURGs B3 VBgy & Pacyclic
stru@%h@%eghgﬁl¥ﬁﬁck&ﬁ rh@%mﬁs%ﬁ@Ql&recﬁo%ﬁ%hoﬂbk%btﬁnglngs

Cx-g cycl oal kyl are typi cal |
are directly bound to each other. Non-exclusive examples of
common fused rings include decalin, naphthalene, anthracene,
phenanthrene, indole, furan, benzofuran, quinoline, and the
like. Compounds having fused ring systems may be saturated or
partially unsaturated, carbocyclics, heterocyclics, aromatics,
heteroaromatics, or the like.
. “Halo” means fluoro, chloro, bromo or iodo.

“Halo-substituted alkyl”, as an isolated group or part of
a larger group, means “alkyl” substituted by one or more
“halo” atoms, as such terms are defined above. Halo-
substituted alkyl includes haloalkyl, dihaloalkyl,
trihaloalkyl, perhaloalkyl and the like (e.g., halo-
substituted (Ci-3)alkyl includes chloromethyl, dichloromethyl,
difluoromethyl, trifluoromethyl, 2,2,2-trifluorocethyl,
perfluoroethyl, 2,2,2-trifluoro-1,1-dichloroethyl, and the

like).
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used where X and Y indicate the nunber of carbon atons
in thering assenbly. For exanple, C3-10 cycl oal kyl
wO Tod/uies cycl opropyl, cyclobutyl, cycl opentylpCT/IP2009/054237
cycl ohexyl, cycl ohexenyl, 2 ,5- cyclohexadlenyl
bicyclo [2 .2 .2 ]Joctyl, adanantan 1-yl,
deg dr onapht hyl ,. oxocycl ohex |oxocyclohexyl
th|%%§€F8ﬂEEV ¥?f8§6bF%y€Pan§m Egai LRepPti2yfarhpg atom.
PartiBA1bkirkexar EM%EO%EkHE%B%an%ﬁBS1%cdh@%|e%htsé&%r%b%d
or partially unsaturated, nonocyclic or polycyclic
llmlﬁﬁﬁgtasgéﬁﬁpQGHCXO§y§ﬁaalRyﬂeﬁﬁléﬁd Cx-Y cycl oal kyl ene
are e t
of “HEYBEGRLDS HOFR:PPCifeT80d d BPFLED Bubhg PHEEEom by
whichpehef moakky ischtdeshadyisnheal thyachod.t Eaampfleanof
ani mal or  part thergof and i ncludes an, unheal th

heteESﬁaP{n. BﬁlFﬁé?srréi}c Bdeau¥sd bYReor THci%dAr £&r ST or -

E‘Ed'wﬂ\?’éré’:[nvﬁt ad Ayt Hete s tapRldrad to that ani mal
i .'e., the "side effects" of such therapy. "Fused rlng"

as"Heeerpelkvh”roeens abkulsiag dﬁé@ned pbaved p@OVlded
thata§8£h§5 hoid be EHE”B%O&Q”BQEH? BULNg13,B1 exglii
stru e Ha gmmn 0] %Otﬁ

cture n-the rrng atomns tare c
heterbBQSmare directly bound to each ot her. hbn exclu3|ve

conmo used rings.include dec

exg
“ngﬁ%F%ﬁécyﬁﬁ?ﬁ}Eﬁ% éme%ﬂ%thFMFéﬁélkVﬁdoPé defitgrd above,

provbs@a0£ﬁaenongubQOths o@ndhthgtbhkew: EARROYRES rhayi Ag 2
fused ring systens may be saturated or partially

heteppshonr at'ed, esambdeybereso ( ﬁeﬁekb@gﬁ¢l@@lkﬁloaatu@@d in

thish§§§5985gﬁéh'§%c18d Ehe b%k$s nhRl 9% ggstﬁlugrQZa—

e ro, brono~or | 65stBstith yl ™, "as an

blcyt$omatedoghepp epymart aﬁaabhaygeb[gnQuthﬁaalSyl 3-aza-
" substituted by one or nore "hal 0" atons, as

blcy%ﬁ@ﬁgt%rﬂéhﬁﬁe3d¥#rnéadaﬁﬁﬁe 1iKgt osubsti t ut ed aIkyI
'nﬁﬁ@@@§o@9&9@£f¥%leﬁéhaﬁégﬁgy&yciééﬂﬁ§9@hg¥uas deflned

per hal oal kyl and (e.g.; hal osubsti
above, 3papkytefinthatdesnehbor vaeehgf, thechiiogomemnbyir, carbon

atomgl LLUOLATELDK! 1yt L1 fLUGLOTELRY!, 2.2, 2-tri
“Heteroaryl” means a monocyclic or polycyclic aromatic
group wherein at least one ring atom is a heterocatom and the
remaining ring atoms are carbon. Monocyclic heteroaryl groups
include, but are not limited to, cyclic aromatic groups having
five or six ring atoms, wherein at least one ring atom is a
hetercatom and the remaining ring atoms are carbon. The
nitrogen atoms can be optionally quaternized and the sulfur
atoms can be optionally oxidized. Heteroaryl groups of this
invention include, but are not limited to, those derived from
furan, imidazole, isothiazole, isoxazole, oxadiazole, oxazole,
1,2,3-oxadiazole, pyrazine, pyrazole, pyridazine, pyridine,
pyrimidine, pyrroline, thiazole, 1,3,4-thiadiazole, triazole
and tetrazole. “Heteroaryl” also includes, but is not limited

to, bicyclic or tricyclic rings, wherein the heteroaryl ring
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perfluoroethyl, 2 ,2 ,2-trif luoro-1, 1-dichloroethyl,
and the like) ."Heteroatont refers to an atomthat is
wombe/eo78ar bon atom Particul ar exanpl es of hetrrapReI®ms4237
i nclude, but are not limted to nitrogen, oxygen, and
sul fur. "Heteroatom noi ety" includes a noiety where
, the atom by which the noiety is attached i.s not a
is fugpHoRO ER&nPre§vEf THECS: dBCERERELBLLYS SeACI@E figom the
= NRG: o 5 (99 531 2] +95,40" 4" rein Rc
A G e s R A
cycldefikpeglabong, pndvidedhelramooreyod igohe tefroalry latoans
within t | kyl chain is.a heteroatom . .
netefbeVElant Byl SAPeyl Thss b 6N ey croRFgr LoHs dg PRsgroaryls
inclabieyebupr ayedadtt halmieee &b, Mhesef deke vatiorson t hi n
the ring is a heteroatom For exanple hetero (C 9-12)
benzpilpyénsankyPengolpeghiRPNENS  apEPRAREF8A LRl dadsaz i, 5
IS 4E (" 3- i lq_ : hept~3-¥lr3 o—
clevsTalft Lhatp ing? BhARN012 B-Cloyliplobt R §bys g
blpykhdxn8, ythiand [£h&8-bi bgridiekter doyoldalikygl, enelidaearid , 2-

ﬁxﬁLoalk | ene, .as defined _above, ghﬁﬁiied.that one or ..
21pYRhHEnGs  HHEPLAG e A58 BPHOR Sat PsdFepfac8y Hy*q-+1er
naphhﬁ?@i@@h@ﬂ1qﬁ&ﬁb@ﬁ@dhﬁh"iﬁﬁ@mé,aiﬁﬁﬂﬁ@%QbLCi@ﬁazole,

. ol ycyclic aromatic group wherein at |east one ring

indoipfy | BeRZABEREPHGY ORFAREPYEAZPERRI RERGOLNAGZ8L6ms are

. Ne .i.c h | 0 Laglude, - _
ini 09300275 MEDELEL S, L SS08T Mg UTBESBLICE, oBct 2
alpysimiding, ainidazatié; @-alayvrimadtineneiming zatldmdSi-s a

het er,0at om.and. t he ining ring atons ar rhon. .
a1V IR RO Rp e el L v ey R bl ai 2ed gy idine,
pyrrbhg [3yBidl patoaBEneaNphe repbiignaltypoxidized. pyrrolo(3, 2-

Het eroaryl groups of this invention include, but are
bIpyReEiNem tRF 1,0 tdhoked i e ¥iom PYF&RLOIlRY dagddpyrimidine,

pyech 12, SE0L By rhs0NB ok raniad ol ey YSiELe) bvErotors -
b]pypydadine, pyrrolo[l,2-c]pyrimidine, pyrrolo[l,2-
alpyrimidine, pyrrolo[l,2-alpyrazine, triazo[l,5-a]pyridine,
pteridine, purine, carbazole, acridine, phenazine,
'phenothiazene, phenoxazine, 1,2-dihydropyrrolo[3,2,1-hi]Jindole,
indolizine, pyrido[l,2-alindole and 2 (1H)-pyridinone. The
bicyclic or tricyclic heteroaryl rings can be attached to the
parent molecule through either the heteroaryl group itself or
the aryl, cycloalkyl, cycloalkenyl or heterocycloalkyl group

to which it is fused. The heterocaryl groups of this invention
can be substituted or unsubstituted.

“Heterobicycloaryl” means bicycloaryl, as defined above,
provided that one or more of the atoms within the ring is a
heterocatom. For example, hetero(Cs-12)bicycloaryl as used in
this application includes, but is not limited to, 2-amino-4-
o0xo0-3,4-dihydropteridin-6-yl, tetrahydroisoquinolinyl, and the
like.
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pyri mdine, pyrroline, thiazole, 1, 3 ,4-thiadiazole,

triazole and tetrazole. "Heteroaryl" al so includes,
wdatovitgrsmot |imited to, bicyclic or tricyclic ramg=009/054237

wherein the heteroaryl ringis fused to one or two

rings independently selected fromthe group consisting

of an aryl ring cycl oal kyl rlng a cycl oal kenyl
rinﬁetaﬁacaﬁ%?ﬁ%kyhnn%%9EF.EYHéPé bl 4y defined above,

provh8kar eaxe! eakkylk mhbpe. oEhese Q%%%%lfgrﬁﬁnbrtﬁﬁckhﬁg is a
heteroaryl s include, but are not imted to, those

hete@eatvmdSﬁﬂentbénzmnpbpeﬁdeahlybém@m Nb]Ouhpopﬁengpn—

henzim dazal e y . . 3
excl 8IEE S HARB L, P BRF B bSyeTogT ke 1 Pfie pippr oy 4
morphﬁyy&dlﬂeplphraﬁmnki BykkopyHidiyne, pertgbrapperolizinyl,

i.m dazo k r|d|ne qgui noli ne, isoqui noline,
1,4-gheRaPss M@rOEBFHB al tné; dhﬁﬁﬁpﬁ}vlévﬁedlaﬁﬁﬁ89v2|ne

tetrhBH9L€, 2h80tAdoh ¢xei Ndazol e, indoline, benzoxazole,
benzopyrazol e, benzot hi azole, imdazo [1, 5-a]

pyYHydnexyHymazos otfa, rsda¢pyrfaﬂne i m dazo[ I, a

]py nudlne [ dazo r|n1d|n im.d
R TBSPenT eSS P cRpGerPrasTel 3% A ﬁé%ltOr that
prodpyéeoso [2nh$bbtlpnrbﬂiﬂﬁe pyrgekoehZymé- c] pyridi ne,
pyrrolo [3, 2-c]pyridine, pyrrolo[3,2- b yridi ne,
pyrF%}%o%%to@e eﬁyY?E+H?neme%9?r6IGevaa 18? comprising

the H%Eé%dLBgNRWHQJJ}Pel[@m 3ch]130yfr H sQJ\Hs@EZlQJu%r[tl’and

5-a] pyridine, pyrrolo | pyridazine, pyrrolo
compFlses 8] hpgrogedi oe, prbpoletpm attacppyrtn1Uhnenltrogen
razi ne rid

Y FPafnkd” e TSN EulSanhd’ B4Pi0g aR Ehefiibl Rolecular

formpheaobhtageneerphgnoxazhbenaturd- dirhydgapyeeobd bdnding of
1-hi] indol e, indolizine, ﬁrldo 1, 2-a] indole and
theip gFeps.- ayr#a|h6ﬁear¢ﬁeg5mey | Pé & eﬂFlé?@Wﬁcln space.

IsomQEFeEH Eyh EEDgs;gap Qea§Egﬁﬁgﬁgntoo%hghgﬁEeQEoms in space

ecu rough e|t er t eteroaryl group itself or
are themadyPsteyebmabMyr$"cySteaEbeﬁymeos hbaér acgchodl kyfrror
to whic et eroar groups of

ima g up Ehit Ls fgsed. Tbs.hs% r §I
ItR; 8*i RUEnEIBh"EAnhE 5GHEEFt uPEa 6F GREGRSL i Flited.

sterébebenebsCyBhoasyb " noRa0pebi fp6LkaBLYE! miasodeinngds are

above, provided that one or nore of the atons within
termgﬁe“?pﬁgt;gmgrs or sometimes “optical isomers”. A carbon
atom bonded to four nonidentical substituents is termed a
“chiral center”. A compound with one chiral center has two
enantiomeric forms of opposite chirality. A mixture of the two
enantiomeric forms is termed a “racemic mixture”. A compound
that has more than one chiral center has 27! enantiomeric
pairs, where n is the number of chiral centers. Compounds with
more than one chiral center may exist as either an individual
diastereomer or as a mixture of diastereomers, termed a
“diastereomeric mixture”. When one chiral center is present, a
stereoisomer may be characterized by the absolute

configuration of the chiral center. Absolute configuration

refers to the arrangement in space of the substituents
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het eroatom For exanple, hetero (C 4-12 )bicycl oaryl
as used in this application includes, but is not
wd 10094@87t 0, 2-ami no-4- oxo-3, 4-di hydropteri digwf2yio54237
t et rahydr oi soqui nolinyl, and the
l'i ke."Heterocycl oal kyl" means cycl oal kyl, as defi ned
above, provided that one or _nore of the atons formng

att aFﬁédr itRy the EDHEPdr G8PGRTs e FBEPES OMeR fe FFd ERAILR cltre6ﬁ’|z ed

by tNe’a%sol%Ee con¥Qyue%¢husi ¥e exalR! €$i9fa1 centers and
het erocycl oal kyl i"ncl ude pi peridyl, 4- norpholyl,

desc¢1be@ebaz¢h¢lR‘pﬁmﬁo5F@eqybncp@ghy@d@pypﬁomannnyHngpld and
4- dlaza er hydro dIOX ny| dloxan

Prelfger EOBIET ANt RET FRET SR ATOS NONRD Pt e Bhods

for t&M. déh@@ﬁ niad s bEESﬁékabcthQ%ﬁ&Wabm@ﬂt&k @Rparation of
i nhibitor that produces 50%inhibition of the target

Ster@ﬁi?ﬁ@erslﬁFﬁoW@@énénﬁyplGﬁtFPé"aﬁ§aﬁ§ - -derSi®fat Afyanced

OrgaRQEPEhehig iR Mgl ¥ a1 €6 BRY) e rher Gt B I®nhUiiNeYy s

substituéent and conprises a hydrogen or carbon atom
Sonsat Newh&drke ﬂBQantrogen "l soners" mean any conpound

i dent.i cal | ae but differi
8= R0 iPERy: B RAEEH AT WBRui ng of their atoms or

i n~bReadkiyangrernts eh hhryl, abendefAins@aaBovk$oaRESPt where
that differ in the arrangenent of their atons in space
one gremogemed t§€eF@6P§6n§F§ms Eperdbids bher € $ﬁ&tcaﬁénnéﬁe

reple %HOQlkﬁa% b, %Q%m@nQLBEV a%%rt%&gﬁgle, a (Ci-10)oxaalkyl
$"

i ast ereone and stere0|soners t hat "ar
refemsn$@perbhpasabbmpmusnog bﬂagesnaﬂeamdrﬁ@dcarbons and one

or m gt orrerst or. sonetines "optical isoners". A carbon
QFSWIﬁgﬁSQdat8mF0ur noni denti cal substituents is

t ergrdadkythi makneenhealkyh, cenperad wubBtonateli wath a
center has two enantioneric fornms of opposite

carbeRyaBiroyP - ALRi Regitd cotlatne “PRe2d KA | SREETS f£6r 7B Pdkyl,
as d%%lﬁ%@ gbo%@C6Wh%r@HﬁtBﬁ@uorAmggng%th%h%%r%%% Rbms

an one chiral center has 2n~ enantioneric pairs,
formihgr ¢he iad kiyie charnined sofubkitidhtednwertd. aGomwpougdoup (=0) .

The gﬁrgﬁgygsgégﬁg %2@ %hlg%laign yde, %e%é%%t %%t%&th%%lde,

acid or acid chloride. For example, a (Cy-1g9)oxoalkyl refers to
a chain comprising between 2 and 10 carbon atoms wherein one
or more of the carbon atoms is substituted with an oxo group
to form a carbonyl.

“Oxy” means the radical -O-. It is noted that the oxy
radical may be further substituted with a variety of
substituents to form different oxy groups including hydroxy,
alkoxy, aryloxy, heteroaryloxy. or carbonyloxy.

“Pharmaceutically acceptable” means that which is useful
in preparing a pharmaceutical composition that is generally
safe, non-toxic and neither biologically nor otherwise
undesirable and includes that which is acceptable for

veterinary use as well as human pharmaceutical use.
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di astereoner or as a m xture of diastereoners, terned

a "diastereoneric mxture". When one chiral center is
w@LDs/es77 a Stereoi soner may be characteri zed |yr/i#09/054237

absol ute configuration of the chiral center. Absolute

configuration refers to the arrangenent i n space of

the_substituents Ltached to gh E center

EnSRbRORBFEULI AL kY, AECEPE SR epyathe aﬁgepatéalts of

comp%ﬁﬁﬁbgBEaEh@n ek sbhei i ngBhkabnC R, 8RS agad ﬂ%&%ﬁb@%@lQally
y t g sequenci ng rul es of Cahn, Fn ol d and

acceptébég, aﬁnd@ﬁnn@dsabgwesténéoyhéﬁhcﬁpSﬁQﬁﬁn@bat@ﬁélred
phar ngélcg %g% 9§E§rnbﬂghlgglgg §5858ﬁ%hgghﬁt5ﬁd§ngn
nown 1 n the

aration o ér €0l soners are we
saltar fofred. wisteihAdyandieda®igansacthasi aydybchdbltic acid,

edition, March, Jerry, John VVIe & Sons rk,. .
hydreBuSMLC’ aRE ey o8 BRSOt REPadPeEFLENERS ) beR3 $9§P£ acid

and WBRNS 128 ;abkylyi £8S o88hhAed 1ahaxe s LeKCRB! 2paeEe @Redor
nore of the carbon atoms forning the al kyl chain are

pr0pnepu§ceq1dmthe6ﬂpgeﬁ ap@ds heptpnoipopcadanpl e, a

cve1fBent aheBXBBLIMI T SLeLe b3 Roshal 0SATPLL3Lg bebugen

ons Cand ohe nore ox
lact'icxaalihyl m meam& aﬁlalkﬁhccﬁuﬁthablsubmhﬂﬁut661W|thaaelc
. carbonyl group particul ar, "oxoal kyl" refers to an

a01da|£ymaré§ 68?9ne83566€éc fhdFei RLbRECORCHEr e PERZPRE acid,

4Cﬁ?998x9beﬁ§o§9rBbﬂgoﬁﬁed@ﬂaﬂ éﬁﬁﬁéﬁﬂéié%@§t'hHBSQllc acid,
Wi an“oxo group (=0) . The carbonyl group nay be an

methahdéhydenlkeagmé, eshenesufgifdeicaerdder 1aéird chl ori de.

ecnafgh SREFRY T Brah 2 BRaPi00kErnahshene fn e one

benz@hegnﬂ£oﬁﬁctheldarbeﬁhabﬁﬁbehaeﬁéb&lfbnﬁedawuﬁh ar 0XxO0
roup to faoarma carbonyl. "Oxy" neans . the radical -0-

naph%hﬁﬁep§SHéﬁeathaFlﬁhepbiylpaa?éaﬂfﬁﬁ90bé099vther

campﬁB?%h&EHh?é weth, a4VﬁEkﬁPXb9EyEEB bi. buenberto-_taem -
ferent oxy groups incfudin roxy, al koxy,

carbaxyﬂ@zyaChdtegéapyh@pyon@p sanﬂonﬂbékymethylenebis(3—
hydroxy-2-ene-l-carboxylic acid), 3-phenylpropionic acid,
trimethylacetic acid, tertiary butylacetic acid, lauryl
sulfuric acid, gluconic acid, glutamic acid, hydroxynaphthoic
acid, salicylic acid, stearic acid, muconic acid and the like.

Pharmaceutically acceptable salts also include base
addition salts which may be formed when acidic protons present
are capable of reacting with inorganic or organic bases.
Acceptable inorganic bases include sodium hydroxide, sodium
carbonate, potassium hydroxide, aluminum hydroxide and calcium
hydroxide. Acceptable organic bases include ethanolamine,
diethanolamine, triethanolamine, tromethamine, N-
methylglucamine and the like.

“Prodrug” means a compound that is convertible in vivo
metabolically into a compound represented by the formula (I)

(hereinafter also to be abbreviated as compound (I)) to be
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"Pharmaceutical ly acceptable" neans that which is
useful in preparing a pharmaceutical conposition that
wo soogeevsral |y saf e, non-toxic and neither bi ol mgi/gabdoywss237
nor ot herw se undesirable and includes that which is
acceptable for veterinary use as well as human
armaceuti cal use."Pharnaceutical |y acceptahl e salts”
use Qﬁst g PLeSPRtoRPYGREL OB (he Breskne itvelt sRy or may
not Whisehnhake mﬁa&&%cq%hu@@kb&ga%%%awaa , oY dehbipad, a
above, and which possess the desire pharnacologlca
comp@@nﬁvppwprg@GNQsalhydm@@WU@@oam thayd diet iagmigdlstered as an
este% gg%grg%:%oggg %%ﬁ'% a%'g§g§§%q as hXﬂVOChgth% A oxy
compphnﬁpheuucabaedesaﬁdsthﬁaklhey @E\Mdhhe&t@anuﬁ adivds into
uch as acetic acid, propionic acid, hexanqic acid,

hydrﬁéﬁt&ﬁ@PEUQEFdln&}&ﬁ&péﬁﬁ&ﬁéﬁﬁopF&ﬁFétEévd1a§F§&8Pvc

tart2@kds, PHEYIBhE t36) doxhaglkks ,a6hd i cRALQRISC d¢bPionates,
succi ni ¢ aci d, mal i c aci d, "mal ei c acid, funmaric acid,

succnaatQSbcfama@atesurm@laates,bmﬁz@wdeaerblsob—

nyarbdRughaxsienzovL) henzeie acidycinanie g

e
nesu ni ¢ “aci ﬁénesufﬁonlc

toluagildartrateel hasedasekhofonadeisdy, ethanesulfonates,
2-h droxyethanesulfonlc acid, benzenesulf _onic acid,
benzsn6ﬁp&¢88éﬁféne§uFP BﬁpeS&&ﬁanaﬁeSnaﬁwpﬁghsﬁgéapﬂéﬁmétes:

qulnaﬁbg @sE@EQeggSHhﬁnan%lag'danﬁa%B@Oﬁ§%Ef @Eh@l§9ﬂ§
-nethylblcyclo [27.2 .2 ]oct-2-ene-1carboxylic acid

compghndokeppoaisdndcad, amln¢fgweunymewebesa@@inlstered as an

amicf PtV € ERRyPAERE BYLhG-BEuPLeny TR hBctRe dhtae

compbatdyl sul furic acid, gluconic acid, glutamc acid,
hydr oxynapht hqi c aC|d salicylic aC|d stearic aC|d :
mucBRPECEEFA ARBIYABIVERE m@ﬁ%ﬁnﬁ@é&Y?EéVF? QEC%pF%%PEUHd

(1) §alhﬁlehss keskHQeeb§§eeae§IEaeessakgsbw@bﬁadﬂaxtﬁe
formed when acidic protons present are capabl

protﬁeacngngrmpph |H@pgantedodeongamn&ebases uAeée@tablehe
anl bas | ude_sodi oxi de

prevaRRERRR: &2 SRRRRaPERYNGar ol SERARORE Ry BF o it vEnas
inhibatek8M A comprehensive list of suitable protecting groups
can be found in T.W. Greene, Protecting Groups in Organic
Synthesis, 3rd edition, John Wiley & Sons, Inc. 1999.

“Ring” means a carbocyclic or a heterocyclic system.

“Substituted or unsubstituted” means that a given moiety
may consist of only hydrogen substituents through available
valencies (unsubstituted) or may further comprise one or more
non-hydrogen substituents through available valencies
(substituted) that are not otherwise specified by the name of
the giveﬁ moiety. For example, isopropyl is an example of an
ethylene moiety that is substituted by -CH3. In general, a non-
hydrogen substituent may be any substituent that may be bound
to an atom of the given moiety that is specified to be

substituted. Examples of substituents include, but are not
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hydr oxi de. Accept abl e organi ¢ bases incl ude
et hanol am ne, di ethanol am ne, triethanol am ne,

wo zooeé8ami ne, N, nethyl gl ucam ne and the | ikeEr/JP2009/054237
"Prodrug" neans a conpound that is convertible in vivo
nmet abol i cal ly into a conpound represented by the
formula (1) (hereinafter _al so lBF‘e abbrevi at ed. as

limiggApsand2LBFRYEs  bakdedclor t Ré1pPatdfr i(Tvent bRVl mhe

alky@EHg ug 1t SelieniBY i dBY HRind! SOmhRYE1 ki DASEromatic, aryl,
ibitory activity. For exanpl'e, a compound

blcycénpﬂksﬂngbacnydpexylgrgapbﬁmyybe garbrcycevdd g8rkexyl,
t hat Lt h
carofyT. g BbopSuE PNy B, RL-DUTRIBS,  Ralate b1kl

hete@aﬁyeytedannyyivaet@tacbydbaxyyaeﬁaouhésembatyde
acet at es, C|trates Iactates tartrates, mal onat

tes
hetegRhl a¥EL0aEH Y CYICHeES TSGR A e  uchYAEPEY,  ininoketone,

ketoBH”aﬁﬁEﬁé BRLE8%E3. and oxoalkyl moieties, each of which
mef hyl'ene-” bi s- bhydr oxynapht hoates, genti sates,

may DEEuhnehéyeslsqlbptgubgyutatedapésunﬁﬁbﬁéﬁ@@@ﬁﬁenéneQPe

et hanesul at es benzen sul f —ona .
part S o RBC FBREes CLEJEI BHoyl ST P RHHERt Sy inRipde, bue
are @astensmotedantsp ﬁ?dﬂ&geﬁndhhme | hkero$i wiykaol,ythdo, oxy,

npound_conpri sing _an anine group nmay be adm n| stered
hydra§Yancaﬁ¥>aegEﬁévr' gce—emmk%ﬂ%y ‘Eyen IR Y m RFEAF G F1-
HRYRAUN y ed I DSy, RS _
o) Sjlx\e})t;t :E\G/aes of ‘a gjé(n'pd;und Eil |agﬁmr}1?%1ﬁa relactlve os'lt(eCl
m)ahkykamuﬂpﬁﬂsyﬂﬁqmﬁM¥ﬁQMtHMRNQHEﬁnhﬁqﬁxﬁmnﬂﬂif4RXk£C@hd

10)a qﬁ%ﬁ; Ve(%d ?ﬁfgp{éﬁseh 61 %ng Cgérbonyl(cl'

anmynkmﬂnmaban%dﬁymmmgh@maakgll|su1¢bn§mutgqbpalky1
protecting %Eoups can be found in T .W
SUlfPbetléghlm)ga Bhps (Fr1OagRaR Ik Eyn tiEa Clslroéiaéélyill'orﬁ(:}

12) eyt ey, &) %@%&1"Hété%%%%3{;BbpeloEQQQQ(éllo alkyl,

carbocyclic or a-heterocyclic "Shbstituted or
aryllﬁﬁsubl%lkylledl‘iemmsc:t- tarallgGC‘Meﬁ aidiwlty By consi st

o ot S DS A L RO B )
(C3-19Ycy®I®alkyl, hetero(Cs-iz)cycloalkyl, (Cg-12) blcycloalkyl
hetero (Cs-12)bicycloalkyl, (Cs-12)aryl, hetero(Ci-ig)aryl, (Co-
12)bicycloaryl and hetero(Cy-1z2)bicycloaryl. In addition, the
substituent is itself optionally substituted by a further
substituent. In one particular embodiment, examples of the
further substituent include, but are not limited to, hydrogen,
halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (Ci-

10) alkoxy, (C4-12)aryloxy, hetero(Ci_ip)aryloxy, carbonyl,
oxycarbonyl, aminocarbonyl, amino, (Cj-1p)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (Ci-10)alkyl, halo(C;-
10)alkyl, hydroxy(Ci-10)alkyl, carbonyl (Ci-io)alkyl,

thiocarbonyl (Ci-19)alkyl, sulfonyl (Ci-1p)alkyl, sulfinyl(C;-
10)alkyl, (Ci-10)azaalkyl, imino(Cji-1p)alkyl, (Cs-12)cycloalkyl(C;:-
5)alkyl; hetero (Cj_12) cycloalkyl (Ci-10) alkyl, aryl{(Ci-jo)alkyl,
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non- hydrogen substituents through avail abl e val enci es
(substituted) that are not otherw se specified by the

wozne1e871 he given noiety. For exanple, isopromyl/Jr809aE4237
exanpl e of an ethylene noiety that is substituted by
-CH3. In general, a nonhydrogen substituent may be any

substltuent t hat Qund to a aton1 the ven
hetexgi(Gayiof ALy L{ Elébgﬂﬁed?ﬁrlﬁebjs%&%{% H%Y
hete®b cg@:gﬁgibié?@iéakjiﬁ @9@-—:) ah?lé%lar ¢c5195 qgai@;silwl hetero (Cs-

icyclic G-io
12)Cx9laﬁkﬁﬁi, a“kyhl@GWQCl@#ﬂéylra@ﬁﬁ@rodﬁ%nmabkyycloalkyl

(Ca- 1& ggi' c 3‘?&% (o 6@?043&2;%&&&?%% ucg% Xjﬁ %ﬁoﬁﬁ@c ro (Ca-
bqudknﬂﬂ@ﬂlene ester, halo, heterob|c§cloalkyl

het er cl ogl kyl ene, heterogaryl, heterobicycloaryl
he%‘éng 32 RERnS okbe ﬁgeﬁs% “PRirnokEt dFenokEFofkbat the

sulf&hwon_-aa&@allk)ﬁlaya% Fxeehky siRiseliteted®adthOfa WRIGRty of
may optionally also b e substituted or unsubstituted.

SUbSFﬁtQﬁétﬁaﬁplé@ﬁmrdéﬁﬁééﬁﬂﬁnSUlé%@WﬁlQ@O@Pﬁ including
sulf%Hg%t EE%@RS gﬁ% gﬁid%%t %Eﬁfgﬁ&%ll ?% %%d sulfoxides.

a cyano
carbﬁmybnyy" méhnsothalke&ycaQC—sma—)aIwIDsynohedetDat the
) aryl ox car banyl , oxycarbqnyl, am nocarbonyl,

SUlfgﬁVﬁoraééFall ayaPRy EHFTRET SUPSEHAMES Witng variety of

subs%gkhgﬁig t%UEBEHYBuf&QEen%Osh@&%ﬁgl @%b% @Oln%thlng
al kyl, hydroxy (G -1 car bonyl 8 10 ) al kyl,
sulfphﬂ@cacbdﬁylsp@ﬁgnam}§EﬁylSUé@pm@ﬁ¢le@@ﬁrﬁoapdlwwlfoneS-

SuU&L . ’ -
UL P90, ! BOGAR h ER
which(C3wh2h aﬁmhﬁabkykeGCtol@habhﬁhalaﬁbk &Gbak&h@lbybgsease,
hetero (G -10 )aryl (Cl-5) al kyl, (C 9-
is sFBF&?&F85r§P Féﬁegf §P§9ItrﬁéF@PBt(éer§hfbpéf@P§§ryl

(GrrRidah kyh ¢ ﬁ€§n§25n0¥§k9§|k¥g dbet aeq égévéz)except
cycloal kyl; (C9-12) bicyclodalkyl, hetero (C 3-

wherybpcycp@ammye o@cthelzarépplatn@@eﬁ@r@¢mglmhpaa}kyl(@hain
0 n hetero 4-12 )hic Ioaryl
are %88}% ﬁé gu st ?t%gn Sid 7 eIFoop |oﬁéif (©:h9)

thlosmhyultuteasbtw a Ehéﬁhebo&pb&%thEbbtwb@noﬂeand 10
particul ar enbodi nent, exanples of the further
Carb@ﬂﬁs?PFu@ﬁ? PRcIAAE, SH4LUZr LRS-l imited to, hydr ogen,

“Thiocarbonyl” means the radical -CS-. It is noted that
the thiocarbonyl radical may be further substituted with a
variety of substituents to form different thiocarbonyl groups
including thiocacids, thicamides, thiocesters and thioketones.
“Treatment” or “treating” means any administration of a
compound (I) to be used for the present invention and
includes:
(1) preventing a disease from occurring in an animal which may
be predisposed to the disease but does not yet experience or
display the pathology or symptomatology of the disease,
(2) inhibiting a disease in an animal that is experiencing or

displaying the pathology or symptomatology of the disease

(i.e., arresting further development of the pathology and/or
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hal o, nitro, cyano, thio, oxy, hydroxy, carbonyl oxy,
(G- 10 )al koxy, (C 4-12 )aryloxy, hetero (G -10)
wozogd/oxy77 car bonyl, oxycarbonyl, am nocarbonylpcupom/054237
(G -10 )al kyl am no, sul fonam do, im no, sulfonyl,
sulfinyl, (G-10 )alkyl, halo (G- 10 )al kyl, hydroxy
(G -10) al kyl, carbonyl (G -10)al kyl, thiocarbonyl
SympFQmaIOlPakalanéulfonyl (Ci-10 )al kyl, sulfinyl (G -
;Hel§B%¥E18gch a@%@%@@lKﬁlan'Hh@ﬁg???ﬁb?%é@l%&berﬁ@n01ng
or dé?EﬂBXFR?ItP€|P§§§OéPHylOraFyPPFQPaigngwkfﬁ fbee g sease
(i.e(@ réeéraﬂﬁb (:Qe brahkybgy( €n87b2) bytptbaaryll ogy)1- 5

8515 mOFEodri PoaRa) BPoX T SR bap s Thadrprs peovided

here9n12h¢b|tyeldaﬁkyhtlbasesbo@CdSbez1hbe¢p¢bmahkyb b@¢ng

het e bi_ cycl oar

openyaadnt shotpe sengs) Ehatychikhsr Sibgifukars! SedRRd cnose
speclb@eaaQHQabe SRc1ubkdi. sHeated that sbeysulhdiyhtes that

- radical may be further substituted with a variety of
thergyhst PREeAREPPB REPM BIET EPEAt NOGI APAjragrowpat are the

g.Su n d ul m de n

subst BPLUL 9058 LHLOCEBEh o KehPaT 0%, SYLIA Mimgices
methyBO(2- e_,lt—CHs nmgdelhaastﬂéRestgomlyéreaBlé,caif aayg Bg may

further vari et subs nts.to
eachy SEAPRFPREREAY. Dol PURGPOGRoliBo T HePalrrg SUFFaRTEnt Uhere
the aEbﬂsatﬁahﬁ@aaﬁbdeﬁe gdrbeRate ashetsraddoflubirORgSno. That
"Therapeutically effective anobunt” neans that anount

is, @AFchxaMAA. alisni SHAe@nd @hClnpREl afldr incdadedgia Cu
alky? sease, is sufficient to effect such treatment for
di sease. "Thioal kyl" nmeans an al kyl, as defi ned
above except where one or nore of the carbon atons
formng the alkyl chain are replaced with sulfur atons
- S- For exanple, a (G -10) thioalkyl refers to a
c°mpgﬁﬁﬁn(gbnprising between 1 and 10 carbons and one or
nmore sul fur atons Thi ocar bonyl " ans the radical .
"o e e doRbuce hat OGSt bt CRaPBORGE PARPEAF RRyeBtion

compgléeétaeeoﬁgeﬁhut9bﬁ§eg@hhea B?rtﬁEYf@Em%QBStEtUQ&b&pound

.. formdifferent thiocarbonyl groups
I
Ria
/ R
Y3 /2
Rs —
| N, _R
Rew 43 \ //21 1
I z
Zs_ R
R;” N N 4
wherein

Z, 21, Z,, 23, Z4 and Zs are each independently

selected from the group consisting of C and N;
R; is -Y;-Ryp, or R; is absent when Z; is N;

R, is -Y»,—-R;3, or R, is absent when Z; is N, or R; and
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i ncl udi ng thioacids, thioam des, thioesters and

t hi oketones. "Treatnent" or "treating" neans any
waoazhod/ni7str ati on of a conpound (1) to be used frgr/iPaen9/os4237

present invention and includes : (1) preventing a

di sease fromoccurring in an ani mal which may be

predi sposed to the di sease but does not yet experience

oRz dasp| Bgkemet pae Hot bgyo of o sy nPpt dws bl bglhedf orhe -

diy$8apecitdteblnkibyti ng a disease in an animal that is
experiencing or displaying the pathol ogy or

3ynpt0ﬂ?10$pg¥ufﬁgtaefﬂbﬁeasanes @ndeatggsbb@%nEUb&h@r

VelL opnmen or,.tne_pa (0] an ors (0] ol ogy), .,
R TRy BT APBE" EedN AL R R LB ks, s o
eRperanehdiheg rdmaitsplwayiiaig ¥iheYpavhoY pgys arttached, wherein
S t | Qgy - LS NEANC-R e [ .t he

AR Aoehe, 88 shE SaREoBERG 1 ing; cnbCYERRLRY LA are

r 6gaeagted Arpmothehergepdi gensafsipgovfdedrhenei Rxyaen,

t Recdefbnl khansuskaueld be interpreted as being open
ended in the sense that further substituents beyond

those spers f4&led®yd berémcthidegrolienesns Bs€ing abkyhydrogen,
iﬁdhcates t hat there % .one _carb ndaton1but Eoeslnot
i Rai-Rat BXWAhSt SY&"Phe g&BStPFXen $95R*¥ne “BAPBEN ~REEm
Hehkexya Carbehky|l ewmnppoisd€:nebhklylamieo, {CH3pliyl,

- Rg R
Rt o3 sl B RV Lo pEEba T, &) aBRG1 L SRLLBROD (Cr) alkyl,
WRBABOH foshebkyat t AEHACLe) BAEYSar BOREFeaaYhdEeroalsmL

onch?F9g1$Fagygsanagpeeé?EnF§%) 810§5%gm,?ea%ﬁHQCN
are_all included in i, S un ] .
DREPRECEHE FRAPT CBRBBSPE BHEBR: 1 1o Chr EBNPrPRYSHt ChAT Ra is
cabpenseshancohpoandmr épr ekénhedtbyst heuhdr sl &;(1)
(conmpound (D) : wherein Z, Zi, Z, Z3, Z4 and Z5 are

each i Rdepuhdontane seladc tiodepegmerntd yyrselp d@sifstdmghe

oBrgﬁﬁngoH%isting of hydrogen, halo, nitro, cyano, thio,
oxy, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl,
amino, (Ci-ip)alkylamino, sulfonamido, imino, sulfonyl,
sulfinyl, (Ci-ip)alkyl, halo(Ci_-i0)alkyl, carbonyl (Ci-3)alkyl,
thiocarbonyl (Ci-3)alkyl, sulfonyl (Ci_3)alkyl, sulfinyl (C;-
3)alkyl, amino(Cj.ijp)alkyl, imino(C;-3)alkyl, (Cs-
12) cycloalkyl (Ci-5)alkyl, hetero(Csz-i12)cycloalkyl(C;-s)alkyl,
aryl(Ci-10)alkyl, heterocaryl (Ci-s)alkyl, (Cs-
12)bicycloaryl (Ci-s)alkyl, hetero(Cg-i2)bicycloaryl (C;-
s)alkyl, (Cs-i1z2)cycloalkyl, hetero(Cs-iz)cycloalkyl, (Co-
12)bicycloalkyl, hetero(Cs-iz2)bicycloalkyl, aryl,
heteroaryl, (Co-12)bicycloaryl and hetéro(c442)bicycloaryl,
each substituted or unsubstituted, with‘the proviso that
each of Rs and Rg is absent when the atom to which it is

bound is N;

R; is selected from the group consisting of hydrogen,
halo, hydroxy, alkoxy, amino and (C;-s)alkyl, each
substituted or unsubstituted, with the proviso that R; is

absent when the -atom to which it is bound is N;
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Ri is -Y1-R12, or Ri is absent when Z1 is N; Ris

-Y2-R13 , or Ris absent when Z2 is N, or Ri andR2
wazmoti@gen together to forma substituted or PCT/JP2009/054237

unsubstituted ring; Yi, Y2 and Y3 are each

I ndependent|y absent or a linker providing 1 or 2 atom

separation between Ri2 R13 or Ri4 and the ring to

whi ch Wi v dhsYa8re seach athdependently shkegtedsfopm the

tB%ohb”%%hsE%Q!h@'Bg h@%r%%@%rath% ang +3el, eeh e, eMio,
t Re group, consisting o f carbon, oxygen, nitrogen and
s QK ur RYRIPLYs e Pa&PEY - fP6N#PH¥ng@G§r@8ﬁ§ﬁ§ﬁﬂmgCéFbonYl

hymhrm@en (cmbpallaylmln@yamlfbhamd@xylmhydr oyl fonyl,

15, ;{% Ryt (6o; 1°?6¥k§§ar E‘a%l Fard) ?@‘155) SRERPRYL (Caos) alkyl,
Cahb@ﬂﬁkb©ﬁyl Elalhﬂkylsubhlénpwl(cL£ aﬂgyﬂy|suéﬁungl(cl_

|
)8 R it (g e (SO (52
3@)%%?&%5/14 Cled@i@ubsthqttﬁréa Qymz&ﬁé{&&@@.lwtléé‘—l -s)alkyl,
WaE:E}lt(b?_lmé?}!k)SP t}h@ﬁefbaﬁyﬁb@pg;amW the,,atomto

mh it b d R

e o et o R St BafaFL Rty 1dF -
h?mablgﬁh hed-0z) dydlraalwarmettdrcoccsoi@ypyhsldadkyl, (Co-
a I I

(e By AagRp, IREAROL DXk SRABAINY AT,
sblemﬁplary@@ Ee))lal Rigycheanyl @nqwebﬁkwczx—mm&mloaryl
gggfﬁ)Eﬁb@%htﬁ%ﬁ?ﬁ@?r?ﬁgﬁbsegtﬁt%d)ab%thz%kaQQxlafé:taken
aFQ?Fth%ﬁ;ES €€¢T a §FQPK§FUtFé 8r f?sféﬁgFGEFﬁglreég' and

1-5) al kyl ,. het | ,
arol (& eere%ﬁt(eqweﬁre J£45' SeouSschitegpelRe Y pyarogen,
)badpcloamyb (Gyaﬁpalkyhp,hekgnohydgoxg) bilkpelyparylyloxy,

Ce |, ~het
coereapRin Ly “elsbihyE) CpAIEY) %ﬁéfké@ﬁ%
) Bdyensankel 1allyp, ﬁétlépééﬂlyl su@élgyiz Ybioytdbly i
aﬂalaeztfrlg 4G5cg1 ) 2cap¢§a{yi peyy] al@;ﬁ»\yh SHbstitpbegl ot

u?sg ky Euégffony{ CfE?% £§Yjsgui 1nyl(C13)alkyl, amino (Ci-
10)alkyl, imino(Ci—s3)alkyl, (Cs_iz)cycloalkyl (Cis)alkyl,
hetero (Ci-12) cycloalkyl (Ci-s)alkyl, aryl(Ci-ip)alkyl,
heterocaryl (Ci;_s)alkyl, (Cs-12)bicycloaryl(Ci_s)alkyl,
hetero (Cg-12)bicycloaryl (Ci_s)alkyl, (Cs-12)cycloalkyl,
hetero (Cs-12)cycloalkyl, (Cg-12)bicycloalkyl, hetero(Cs-
u)bicycloalkyl, aryl, heterocaryl, (Co-12)bicycloaryl and
hetero (C4-12)bicycloaryl, each substituted or unsubstituted.
In the above formula, (a) -Y3—Rj;s is not H when 2, Z,, Z,,
Z3 and Zs are all C; Rs is a substituted amino group; and R is
methoxy or R; is methyl or amino; and (b) Ris is not 3-
chlorophenyl when R;, Rs, Rg and R; are each H; Z and Z; are
each N; R, and Ry, are absent; 2,, 23, Z, and Zs are all C; and Y3
is NH.

In one embodiment, the compound (I) to be used for the

present invention is represented by the formula (Ia):
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each of R5 and R is absent when the atomto which it
is bound is N; R7 is selected fromthe group

weansiesing of hydrogen, hal o, hydroxy, al koxypCEIR200/054237

and (C 1-5)al kyl, each substituted or unsubstituted,

with the proviso that R7 is absent when the atomto

which it is bound is N;R i2 and R13 are éach

I ndependerf,l y sel ect ed from t he group consi sting of

hydr ogen/ halﬁ nitro, cyano, thio, oxy, hydroxy,

al koxy, Yaryl ox%, heteroaryl oxy, car bonyl, am no,

(CRélO ) a}-kyKam no, sul fonam do, im no, suI fonyl,

0gal kyl, halo (G _iO)alkyl, car bonyl

t hi ocar bonyl (C 1-3)al kyl, sul fonyl

s—sul finyl (G- 3)alkyl, amno (C _10

; m no RC 1-3)al kyl, (C 3- 12) cycl oal kyl

R7 (CN 5) almi hetero (C3- 12) cycl oal kyl (C1-5)al kyl,
aryl (G - 10 )al kyl, heteroaryl (G _5)alkyl, (Cg- 12)

wherBifYehear ¥hmbeh _ 5hahkyhe figbar apbGed-i2 ) bi cycl oaryl
(G- 5)alkyl, (C 3-12 )cycl oal kyl, hetero (C

'Sbm) @mtbarkyﬂnbocloneﬁtlzyhbl@ymlb@andiyl hﬁoebe (naeel for
the kRSKEEorn PrtaBhlis,PabErSahire BY APE SoErElPed B!

unsubstityted, or R12 and R i3 are t aken toget her to

forma syb&ituted or unsubstituted ring; and Ri4 is
sel ect ec} fronRgthe group consisting of hydrogen, halo,

ni Lo, cxano/ thio, oxy, hydroxy, alkoxy, aryloxy,
hetjer oary oxy3 carbonyl, amino, (C _i0)alkyl ani no,

Re~_suitona }Zn/n\ﬁ\ sul fonyl sulfinyl, (G _io) alkyl,
Zal o~YC JAl kyl 'Rgar bonyl (C 1-3)al kyl
yhi ocar bonyl (G - 3) al kyl, sulfonyl (C 1-3)alkyl,

nytN(C 1-8al kyl, anmino (G- 10) alkyl, imino

(C1-3) ah'kyl (C 3- I2)cyc| oal kyl (G _5)al kyl, hetero
C 3-12 cI oal kyl % Ikg aryl (G - 10 )aI kyl ,

wher efePBs yF i SFaP yge teed EOYﬁlcycloaryl

3 g bty OrcrRod iy 5068 domebni "“%Ey% 5 uoe

for rbecpeksahkylinvhetépo (€ Sepresented by the formula

wherein each symbol is as defined above.

In yet another embodiment, the compound (I) to be used

(Id):

for the present invention is represented by the formula
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12) bicycl oal kyl, aryl, heteroaryl, (C 9-12

) bi cycl oaryl and hetero (C 4-12 )bicycl oaryl, each
woosteBut ed or unsubstituted. In the above f oramiirn09/054237

(a) -Y3-R is'not Hwhen Z , Zi, Z2, Z3 and Z5 are al

C,; RS is a substituted am no group; and R2 is nethoxy

or R7 is nmethyl or amno; and (b) R4 is not 3-

chl oropheryl when R, R5, R6 and R7 are each H; Z

and Z2 aye eagh_NR; R2 and R4 are absent; Zi, Z3, Z

and Z5 ¥se alf2C ;"and Y 3 is NH. In one enbodinent,

t hBs conp (1) to b e used for the present invention
Re is|repre entet, bp, the formula (la) :wherein each
~ R\ as /Méf i ned above. In another enbodiment, the
gonpopnd 0 be used for the present invention is
_45ep ed byrthe fornmula (Ib) : wherein each synbol
R/ isNas defined above. In still another embodinent, the

compound (I) to be used for the present invention is
wherE€Rr 8s€At 8gmby1t he her Avlkanelchboveherei n each synbol
is as defined above. In yet another enbodi nent, the
conpmund flntHexr hnbisbidndrar, tiiee preegentind nEnttiorbe sused
resented by_the.faroul L : reg,n c I .
for 188 B ERrRR A EBO0LOR) hoa PhrE Rt o EY hay topkitd (re):
) to be used for the present invention is
by the fornula (1e) wherein each synbol is
o¥e. Th a still further enbodi nent, the
to be used for the present invention is
! € formula (If) : wherein each synbol
Re~ 5 % SN\ above. In one variation of the above
g 1-R12 is absent when Zi is N and
i’s absgnt when Z2 is N . |In another
Ry enbbdinﬂ*t, t he” compound (I) to be used for the
present invention is represented by the formula (IQ)
whereWeESER ﬁgﬁnﬁp%’ﬂgohs' Se23ndaf bBggeabove. In still
anot her enbodi nent, the conpound (I) to b e used for
t he 1 eseqti I INVEMHH I8 | SnbQPIRSEn! ethdycdigodmd Nt & to be

used for the present invention is represented by the formula
(If): |

conpound g,
represenﬁea

R4 R

3 /

, Rs 7,
Re ) 2. Y
3 1

TENTN/ Re
\
Zs

R;” N N R

wherein each symbol is as defined above.

In one variation 6f the above embodiment, -Y;-Ri; is
absent when Z; is N and -Y,—-R;3 is absent when Z; is N.
In another embodiment, the compound (I) to be used for

the present invention is represented by the formula (Ig):
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(Ih) : wherein n is selected fromthe group consisting
of 0, 1, 2, 3, 4and 5 ; each Ri5is
wo roepesdent | y sel ected fromthe group consi straumirebos/os4237
hydrogen, halo, nitro, cyano, thio, oxy, hydroxy,
al koxy, aryl oxy, heteroaryl oxy, carbonyl, am no,
(G -io )al kyl am no, sul fonam do, im no, sulfonyl,
sulfinyl 5, (G-io) alkyl, halo (G -10 )al kyl, carbonyl
(C 1-3)arkRyl, yttirdcar bonyl (C 1-3)al kyl, sulfonyl (C
?inyl (G- 3)alkyl, amino (C _iO0)al kyl,
IkyI (C 3- 12 )cycloal kyl (C 1-5)al kyl,
cIoaIkyI (C 1-5)al kyl, aryl (G -10
aryl\ﬁg 1-5)al kyl, (C 9- 12) bicycloaryl
hetero (C 8-i2) bicycloaryl (G -
k2 )cycl oal kyl, hetero (C 3-12
)c?kloalﬂyl (C9- 12 )bicycloal kyl, hetero (C 3-12
)blcycloalkyl, aryl, heteroaryl, (C 9-12 )bicycl oaryl

wher87f BSERr Qykbod- his) RsCHek9ary «8R%R .Substituted or
unsubstituted, or any two RL15 are taken together to

formm Stdst i dnd ek Oreriisaisdnt Ut e I ot o @i pi)hetro be
synbols are as defined, above. | n one v r|a |onho . 1
usedabioe -BROBAPRERL, tRVEBCL0MGS SEPCARGHGeBY Rogs fprila
(IR, R5, R and R are each H; Z and Z are each N; R2
and R4 are absent; Z1, Z3, Z4 and Z5 are all C; and
[ {R@hot her enbodi nent, the conpound (1)
r the present invention is represented b
(i) : wherein nis selected fromthe
group copsisting of 0, 1 2, 3, 4and 5 ; each R
i5 is inygepenpently sel ected fromthe group consi sting

Ry

of Rgydr ogen halo nitro, cyano, thio, oxy, hydroxy,
al Koxy, "Tox et eroaryl oxy, carbonyl, am no,
R&\Z;/Z3 \\ X &

5. <
Ry N N R
wherein
n is selected from the group consisting of 0, 1, 2,
3, 4 and 5;

each R;s is independently selected from the group
consisting of hydrogen, halo, nitro, cyano,.thio; OXY,
hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl, amino,
(Ci-10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl,
(Ci-10)alkyl, halo(Ci-ig)alkyl, carbonyl (C;-3)alkyl,
thiocarbonyl (Ci-3)alkyl, sulfonyl (C;_3)alkyl, sulfinyl (C;-
3)alkyl, amino(Ci-10)alkyl, imino(C;-3)alkyl, (Cs-
12) cycloalkyl (Ci-s)alkyl, hetero(Cs-i12)cycloalkyl (Ci-s)alkyl,
aryl (Ci-10)alkyl, heteroaryl(C;.s)alkyl, (Cs-
12)bicycloaryl (Ci-s)alkyl, hetero (Cg-12)bicycloaryl (Ci-
s)alkyl, (Cs-12)cycloalkyl, hetero(Cs-12)cycloalkyl, (Co-
12)bicycloalkyl, hetero(Cs-;p)bicycloalkyl, aryl,
heteroaryl, (Cy-12)bicycloaryl and hetero(Cs-12)bicycloaryl,

31



(G -10)al kyl am no, sul fonam do, imno, sulfonyl,
sulfinyl, (G -10)alkyl, halo (G _i0)al kyl, carbonyl (C
wol208)/ad7ky1 , t hi ocarbonyl (C 1-3)al kyl, sul f ony#cT(S$2009/054237

1-3)al kyl, sulfinyl (C 1- 3)al kyl, amno (C _io)

alkyl, imno (C 1-3)al kyl, (C 3- 12 )cycl oal kyl

(G -5)alkyl, hetero (C 3-12 )cycloal kyl (G _5)alkyl,

a¢@¢h(£mb$b;tntk9lOrh@@%ﬁ%%ﬁytukﬁﬁ& gyaﬁkylfwecRg-af?

)Péﬁ&&'@@ﬁ&hé@ £3) 8bkyl a Q@%@t@t&&& d2 hhbapstoanykd
C 3-12 %c ycl oal ky hetg C3-12

)Ey%goa¢%?I°t?%ﬁ SXQb? ?c?E?o%?k?? ipgdepBoye- 3 12

) bi cycl oal k ég;t oaryl C.9 Cye y _

and%ﬁ‘etoéireo‘yca(‘flal Itg‘e? byveeac SU H%e)r%bc ed5 oft Vot 3
chlotoswibshihuted]; oRl,arBs t Re ms By e tealeach dgetbeand of2 are

fQr ' nsybst tugpdrh@gz agdeogherc; dy
eaChsghgk §§§$§{a§ % |ne Leabgve 21 urt her eﬁbodlnen ane
is NHhe conpound (1) to be used for the pr esent |nvent|on

iS meprese iRt Hr e damaHts (e chtﬁﬁﬁidl @A) ¥ béAused
, A 37and A 4 are, each |ndegende tIy

d
for Phe BF@EH £ oRRYSEFHER of S CROBT &RE" Richippgorghid (16)

i ndepende 8% cted fromthe group consi sting of
hydr ogen Pfro, cyano, thio, oxy, hydroxy,

al koxy, , heteroaryl oxy, carbonyl, am no,
(G-10) am no, sulfonam do, imno, sulfonyl,
sulfinyl/ (Cg 10 )al kyl, halo (G -10 )al kyl, carbonyl
(C_l 3 Yalkyl, thlocarbonyl (C 1-3)al kyl, sulfonyl (C

sl finyl (G- 3)al kyl, am no (0 -10 )al kyl,
3 . (C3- 12 )cycloalkyl (C 1-5)al kyl,
')cycloalkyl (C 1-5)al kyl, aryl (G -10
er'oaryl (C 1-5)al kyl, (C 9- 12 )bicycl oaryl
tero (C -i )bicycloaryl (G- 5)alkyl,
- cycl oal kyl, hetero (C 3-12) cycloal kyl, (C 9-
i 2 )bicycl oal kyl, hetero (C 3-12 )bicycl oal kyl, aryl,
wherBdereroaryl, (C 9-12 )bicycloaryl and hetero (C 4-12
)bi cycloaryl, each substituted or unsubstituted, or

any twa Re5salected from the group consisting of 0, 1, 2,
3, 4 and 5;

each R;5 is independently selected from the group
consisting of hydrogen, halo, nitro, cyano, thio, oxy,
hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl, amino,
(Crgb)alkylamino, sulfbnamido, imino, sulfonyl, sulfinyl,
(Ci-10)alkyl, halo(Ci-10)alkyl, carbonyl (C;-3)alkyl,
thiocarbonyl (C;-3)alkyl, sulfonyl(C;-3)alkyl, sulfinyl (Ci-
3)alkyl, amino(Ci-10)alkyl, imino(Ci-3z)alkyl, (Cs-
12) cycloalkyl (Ci-5)alkyl, hetero (Cs-12) cycloalkyl (Ci_s)alkyl,
aryl (Ci-1p)alkyl, heteroaryl(Ci-s)alkyl, (Co-
12)bicycloaryl (Ci-s) alkyl, hetero (Cs-12)bicycloaryl (Ci-
s)alkyl, (Cs-i12)cycloalkyl, hetero(Cs-1z2)cycloalkyl, (Cs-
12)bicycloalkyl, hetero(Cs.iz)bicycloalkyl, aryl,
heteroaryl, (Cg-i12)bicycloaryl and hetero(C4-13)bicycloaryl,
each substituted or unsubstituted, or any two Rjs are

taken together to form a substituted or unsubstituted
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taken together to forma substituted or unsubstituted
ring; and other synbols are as defined above. In one
woanpadison of the above enbodinent, A i is notrE@p2odvaEs237
A, A2, A3 and A4 are each CH R, R5, R6 and R7 are
each H; Z and Z are each N; R2 and R are absent; Zi,
Z3, Z and Z5 are all C; and Y3 is NHIn still a -
f ringer aagbedneensymbled sc émgo@dsd defined Bbevgsed for
t he Present invention_ is represented by the_fornula
(1K)invheberther embodiment a BhenePRPung e(Bhcho be used
for ikAdepeedent! Y¥nsehesbad ifsl e@plrke cgit@dp bgO R les thotghud af (I7):
CR25 and N ; and each R25 is independently sel ected
fromthe fsodp consisting of hydrogen, halo, nitro,
cyano, t#yi o, \8xy, hydroxy, ‘al koxy, aryl oxy,
het er oar W oxy/ 'car bonyl, amino, (G -10 )alkyl am no,
squonanihUwAinino, sul fonyl, sulfinyl, (G -10) alkyl,
hal o (CNLiO)ahgyl, carbonyl (C 1-3) alkyl,
t higocar bdnyl A C 1-3)al kyl, sulfonyl (C 1-3)alkyl,
sul(ti nyl Z{S ) alkyl, amno (C-10) alkyl, imno (C
Re~_ 1-

(C,B8~Rs2 )cycloal kyl (C 1-5)alkyl, hetero
cI@aIkyI (C 1-.5)al kyl, aryl (C-10)alkyl,

e &\ 5)al kyl, (Cg- 12) bicycloaryl (CI-5)
R//éi ) tero Rg 8-i12) bicycloaryl (G- 5)alkyl, (C
7 3- ) cyidl oal kyl, hetero (C 3-12 )cycl oal kyl, (Cgi2)

bi cycl oal kyl, hetero (C 3-12 )bicycloal kyl, aryl,
whergdferoaryl, (Cg-12 )bicycloaryl and hetero (C 4-12

) bi cycl oaryl, each substituted or uns bstitute?, or

any twh RES ofe thakERct fyethtr eRERT HPATRSRUBEF I YubEyected

Off riofs tthet igirbiued coinsd;stdmd oifh@r,syarbI; are a s

defined above. In yet a further enbodi nent, the

conpourdchl Rz4 d b imdeyshdent b hesgreasmd frventhengysup

SIS Bl rASCINA L) e ety Anich By,
hydroxy, alkoxy, aryloxy, heterocaryloxy, carbonyl, amino,
(Ci-10) alkylamino, sulfonamido, imino, sulfonyl, sulfinyl,
(Ci-10)alkyl, halo(Ci-10) alkyl, carbonyl (Ci-3)alkyl,
thiocarbonyl (Ci-3)alkyl, sulfonyl (Ci-3)alkyl, sulfinyl (C;-
3)alkyl, amino(Cji-1p)alkyl, imino(Ci;-3)alkyl, (Cs-

12) cycloalkyl (Ci-s)alkyl, hetero(Cs.iz) cycloalkyl (Ci-5)alkyl,
aryl (Ci-10) alkyl, heteroaryl(Ci-s)alkyl, (Cos-

12)bicycloaryl (Ci-s)alkyl, hetero(Cg-iz2)bicycloaryl (C;-
s)alkyl, (Cs-i12)cycloalkyl, hetero(Cs-i2)cycloalkyl, (Co-
12)bicycloalkyl, hetero(C342)bicycloalkyl, aryl,
hetercaryl, (Cs-13)bicycloaryl and hetero(Cs-i2)bicycloaryl,
each substituted or unsubstituted, or any two Rys are
taken together to form a substituted or unsubstituted

ring; and other symbols are as defined above.

In one variation of the above embodiment, A; is not CC1l
when A, A,, As; and A, are each CH; R;, Rs, Rg¢ and R; are each H;
Z and Z, are each N; R, and R, are absent; 2Zi, Z3, Z4 and Zs are
all C; and Y3 is NH.
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fromthe group consisting of CR25 and N; R23 is
sel ected fromthe group consisting o f hydrogen,

waezoboegt;, (C -10) al kyl, halo (G -10) al kyl, mcwirowoss237

(C1-3)al kyl, thiocarbonyl (C 1-3)alkyl, sulfonyl (C
1-3)al kyl, sulfinyl (G- 3 ) alkyl, amno

(G -10)al kyl, imno (Cl-3)alkyl, (C 3- 12 )cycl oal kyl

(C In St)idilky futhero e@Rlitentoy dhgaldepipound (I) to be

used(fé 5%§ék¥£?s@ﬁ¥|1ﬁ§%n490%aigykeﬁPEESﬁQQBYBy(ghe formula

(Ik)

Ry

C 3-12 )cycloal kyl, hetero

)ycycloal kyl, aryl and heteroaryl, each substituted or
unsubstityted, or R23 and R12 are taken together to
forma Zé%b uted or unsubstituted ring; each R25 is
i ndepen IQA$eIected fromthe group consisting o f
hydr ogen, —hggb, nitro, cyano, thio, oxy, hydroxy,
al koxy, yl"oxy, heteroaryl oxy, carbonyl, am no,
(Gi-10) @ kyl afz no, sul fonani do, inino, sulfonyl,
suRf i nyl N (C{-10)al kyl, halo (G -10 )alkyl, carbonyl
carbonyl (G _3 )al kyl, sulfonyl
-ulflnyl (G- 3)alkyl, amno
imno (C 1-3)al kyl, (C 3- 12) cycl oal kyl
alkyl, \getero (C 3_i2 )cycloalkyl (G _5)al kyl,

M (Oﬁlo )alkyl, heteroaryl (C 1-5)alkyl, (C 9- 12)
bi cycl oaryl (C 1- 5)a|ky|, hetero (C 8-i2 )bicycl oaryl

wher§§% 5)al kyl, (C 3-12 )cycloalkyl, hetero (C 3-12

cycl oal kyl (Cg|2) bi cycl oal kyl, hetero (C 3-12
) bi cych Oa,i;lkylp,2 an@eApraq% WacH Qrﬁiéﬁeﬁdﬁrﬁﬂ e dcted

and hetero (C 4- cycl oar gach substitu or
uﬁ§9@s?h?ugéauPoFoﬁﬁﬁthBgRég GRes F%%g her to

~forma supstituted o ns titut dr n er
synbolgag ﬁl gjhéﬂiétj 6§g] rn anI eg%g%bQ€@m5¥oup

tbensmapmugdotlhydnogea ubediof onithe, prysent Ehient PEH,

;g é%?&gseQ&ng?éyakgfogggnHE@egbg}gloﬁger@?Qbenyi, amino,

fromt nsistin

2
(Gndo)5a  kybashi o j SR @mﬁ@mderryOseqS%f%%wh ot hEnyl,
gr@HHo yalkyl, halo(Cj;-10)alkyl, carbonyl (C;-3)alkyl,

thiocarbonyl (Ci-3)alkyl, sulfonyl(C;-3)alkyl, sulfinyl (C;-
s)alkyl, amino(Ci-10)alkyl, imino(Ci-3)alkyl, (Ca-

12) cycloalkyl (Ci-5) alkyl, hetero(Cs-12) cycloalkyl (Ci-5) alkyl,
aryl (Ci-10) alkyl, heteroaryl (Ci-s)alkyl, (Cs-

12)bicycloaryl (Ci-s)alkyl, hetero(Cg-12) bicycloaryl (C;-
s)alkyl, (Cs-;2)cycloalkyl, hetero (Cs-12) cycloalkyl, (Cs-
12)bicycloalkyl, hetero(Cs_iz2)bicycloalkyl, aryl,
heteroaryl, (Cg-12)bicycloaryl and hetero (Cs-12)bicycloaryl,
each substituted or unsubstituted, or any two Rys are
taken together to form a substituted or unsubstituted

ring; and other symbols are as defined above.

In yet a further embodiment, the compound (I) to be

used for the present invention is represented by the formula
(Il):
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consi sting of hydrogen, halo, nitro, cyano, thio, oxy,

hydroxy, al koxy, aryloxy, heteroaryloxy, carbonyl,
wone7s{7Ci -i o ) al kyl ami no, sul fonani do, i m n@CT/IP2009/054237

sul fonyl, sulfinyl, (C-io) alkyl, halo (G-10 )alkyl,

carbonyl (G -3 )alkyl, thiocarbonyl (G -3)alkyl,

sul fonyl (C 1-3)alkyl, sulfinyl (G- 3)alkyl, am no

(Ci |O)aIK¥L i mno (Cl 3)al kyl, (C 3- 12 )cycloalkyl

(C 1- 5)a%ky| \hetero (C 3-12 )cycloalkyl (C 1-5)al kyl,

aryl cf410 ) 1kyI heteroaryl (C 1-5)al kyl, (Cg- 12)
blcycloa 1 5)a|ky| hetero (C 8-i2 )bicycl oaryl
(G- 5)a kyl,

%fhg |2 )cycloalkyl hetero (C 3-12

)cycloaNkyI 98, 12, blcycloalkyl hetero (C 3_i2

y h teroaryl, (C 9-12 ) bi cycl oaryl
Re . 4 Qk)blcycloaryl each substituted or

i{ ut ed or unsubstituted ring; and other
af e asgdefined above. In still another
enbbdlnamt t he conpound (1) to b e used for the
present invention is represented b y the fornula (1n)
wherewherein n is selected fromthe group consisting of 0
1, 2, 3, 4and 5 ; each Ri5 is independently
selected B pnA heAsgrodp A oase seaqly bnflepgudengbhy balected

f%g&btﬁgaggoubhb% 59é¥1n gEoéﬁ @hﬁpﬁyﬂ aryl oxy,

R7

aryl oxy, “car ony m no, -|o) ‘al kyl ami no,
sul fonanl dos 4 éﬁé@ke&uff@MY£heSQE&thEonEQ&thﬁb 3ltkylydrogen,
hal o (G i 0)al kyl, _carbon 3 E%h t hi ocar ogyl 1kyl,
( CRIBPaMly| | <%u1|oﬁ 6A§fl>’l(chf1® &gl @ fi fpropgy L (Gis)alky

3)tallll©)tb,rb@:my|1q EQQ *all@:y)la| lsyall,fohmlﬂcl(3¢agl.-l(&)lal eyl £i@1 (C1-

Cl Oa

) éi/%f%%izy?m%?ﬂ\lé) gﬂ’ ]quy dr yﬁ\{“ a]l%]? (c>-

het )erxraquﬁlll(}a (G159 ailklwl, (Y@Zelﬂ %bizd}z(YICd@layllkY(lGPl& alkyl,

C t0

) %ﬁ’)ﬁ) 1(< ﬁekér%;?gﬂ Jggf é(ik{:@ % al )W)}@lé)galkyl
hetero( C312 cyc oalkyl, aryl and heteroaryl each
vsubstltuted or unsubstituted, or Rz and R;; are taken

together to form a substituted or unsubstituted ring;

each Rys is independently selected from the group
consisting of hydrogen, halo, nitro, cyano, thio, oxy,
hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl, amiqo,
(Ci-10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl,
(Ci-10)alkyl, halo(Cji-109)alkyl, carbonyl(C;-3)alkyl,
thiocarbonyl (Ci-3)alkyl, sulfonyl(Ci_3)alkyl, sulfinyl (C;-
3)alkyl, amino (Ci-19)alkyl, imino(C;-3)alkyl, (Cs-
12) cycloalkyl (Ci-5)alkyl, hetero (Cs-12) cycloalkyl (Ci-s) alkyl,
aryl (Ci-10)alkyl, heteroaryl(Ci;-s)alkyl, (Co-
12)bicycloaryl (Ci-5) alkyl, hetero(Cs-12)bicycloaryl (Ci-
s)alkyl, (Csz-12)cycloalkyl, hetero(Csz-iz2)cycloalkyl, (Co-
12)bicycloalkyl, hetéro(C}42)bicycloalkyl, aryl,
heteroaryl, (Cg-12)bicycloaryl and hetero(Cs-i12)bicycloaryl,
each substituted or unsubstituted, or any two Rys are

taken together to form a substituted or unsubstituted
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12 ) bicycl oal kyl, hetero (C 3-12 )bicycl oal kyl, aryl,
heteroaryl, (C 9-12 )bicycloaryl and hetero (C 4-12

wO hiosyesoaryl , each substituted or unsubstit utmc/sr009/054237

the

any two Ri5 are taken together to forma substituted
or unsubstituted ring; and other synbols are as
defi ned above. In yet another enbodi nent, the conpound
(kinge kedusddefrosyimbe lsr @gentasi Wedriiegh above.
represented b y the fornula (l10) : mherelnn IS
sel eb? ean¢Elopd t rEDQABIPREoNERSt FompeuRd o(I) 1to be uged for
prardn® ,m%@ll% iBn 3 s $eprderemdantly tHel aetrah 1 qmmt he
group consi sting of hydrogen, halo, nitro, cyano,

I T oxy, al koxy, aryl oxy, heteroaryl oxy,
amno, (G -io) al kylam no, sulfonam do,

imn fonf@, sulfinyl, (C-io) alkyl, halo (C -io)
aIEyI 0-2 (O 3)a|ky| t hi ocar bonyl (G -3)alkyl,
suIZf onyI % , sulfi nyI (G- 3)alkyl, am no
340) 8 ‘wnno (C 1-3)alkyl, (C 3- 12 )cycl oal kyl
| 1 ,zhetero (C 3-12 )cycloalkyl (C1-5) al kyl,

_ayyLAG A0 Yalkyl, heteroaryl (C 1-5)alkyl, (C 9- 12)

biwycloaﬂyl (C1°5) al kyl, hetero (CB-12) bicycloaryl
(G- 5alkyl, (C 3-12 ) cycloal kyl, hetero (C 3-12)

whereyal oal kyl, (C 9- 12 )bicycloal kyl, hetero (C 3-12

) bi cycl oal kyl, aryl, heteroaryl, (C 9-12 )bicycloaryl

and heners Ee€lactep) fisogy theagyloupregonsdgbdnat vifed ol, 2,
upsulstihiyutsed, or any two Ri5 are taken together to
forma substituted or unsubstituted ring; R2is

sel ect gdchr e tike iGiditR rféléﬁ‘ﬁ:ll?ﬂ 930 ft Y HrR@EMhe group
et analor, e (il S ealadel
hqbkpky,saﬂkbmwh @@ylo&yalhﬁkenmmnyiqxg, t@rb@h@ﬂh,amlno,

s e S L gL o

) dCkyib) ahky &r oha ¥ @IMQ alkyl carbony C13 alkyl
thiocarbonyl (Ci-3)alkyl, sulfonyl (Ci;-3)alkyl, sulfinyl (C;-
3)alkyl, amino(Cj-jp)alkyl, imino(C;-3)alkyl, (Cs-
12) cycloalkyl (Ci-5)alkyl, hetero(Cs-i2)cycloalkyl (Ci-s)alkyl,
aryl (Ci-10)alkyl, heteroaryl(Ci-s)alkyl, (Co
12)bicycloaryl (Ci-s)alkyl, hetero(Cg-i1z2)bicycloaryl (C;i-
s)alkyl, (Cs-1z2)cycloalkyl, hetero(Cs-iz)cycloalkyl, (Cs-
12)bicycloalkyl, hetero(Cs-;;)bicycloalkyl, aryl,
heteroaryl, (Cg-12)bicycloaryl and hetero(Cs-12) bicycloaryl,
each substituted or unsubstituted, or any two Rjs are
taken together to form a substituted or unsubstituted

ring; and other symbols are as defined above.

In still another embodiment, the compound (I) to be

used for the present invention is represented by the formula
(In): '
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5) alkyl, (C 3-12 )cycloal kyl, hetero (C 3-i2)
cycl oal kyl, aryl and heteroaryl, each substituted or
wonewhbes?t ut ed, or R 23 and R12 are taken togesdEIP20@®/054237

forma substituted or unsubstituted ring; and other

synbol s are as defined above . In a further

enbodi nent, the conpound (lI) to b e used he present

invention is represented by Lh@ﬁﬂmrnula (I'p) :wherein

Ri5 is selected fromth¢ groyp consisting of

hydr ogen, halo, nitro, cthi 2 oxy, hydroxy,

al koxy, aryloxy, heteragr¥-exy, carbonyl, am no,

(G-10 )alkylan1no sul ff onam g nin&, sul fonyl ,

sul finyl, (G -io)Realk g Bl kyl, carbonyl

(G _3 )aIkyI t hi ocafjbon ] J(al kyl, sul fonyl

(G _3)alkyl, sulf j Al kyl\_amno (G- 10

yalkyl, imno (C &) §C 3-1R4) cycl oal kyl (C

1-5)al kyl, hetero (C 3-12 )c cl oal kyl (C 1-5)al kyl,

wheraiy! (G - 10 )al kyl, heteroaryl (C 1-5)al kyl, (C 9- 12)

bi cycl oaryl (G 5)a|ky| hetero (Cg-|I )blcycloaryl

(Cl 5)nahkybeléEtadlzkomyeheabkwhp bBehehietffg3ok20, 1, 2,
Ioalgyé (C 9-12 )bicycloal kyl, hetero (C 3- 12)
tyél 08 . aryl, heteroaryl, (C 9-12 )bicycl oaryl

and he C | I ted

unsubs%g{: tfébE ﬁéén)ﬁ e eglt%%) fse%% e%“ﬁ%r& e droup

C@ﬁ§$$§th§goof hydroegen, ba&bonyntrQCICVGHPalkyno haks

| kyh xo b o e Camino
(%d*é?%i? é’.lsuljl }RZLWQB%& &g _8 iékbxkylbﬁyoceabeeﬁylc a ,

3)(CéHk8/Ia ]%WFHEJ“EQ] ‘?%ﬂ‘ H%lr(cbllg"%/ ‘R%Yl' (¥ukiinyl,
(12c)1 ?%’)@Dﬁ}%ylha&m L@ﬁi léWk.y]J)ekﬁrr(bo(r@lirS(-dl% )adysiigal kyl
%ﬁ ?cg?%PéyF ? Eﬁég%% Sh? ?eVo gagchyc%oa?E y1(Ci-
as d 1lend, rmnmcofﬂlylo, aééf@fl,subsmlou@ed adrkyl, (Cs-
U”%#?%Hb%ﬁ%%@ chagl%ila”%e@ér% %5d2§é§ST05999&Q€5 5 91kyl,

subs titut

sPRBOIS1-a0 )2 ey e eierr eexe(Ci-s) alkyl, .
12)bicycloaryl (Ci_s)alkyl, hetero(Cg-i12)bicycloaryl (C;-

s)alkyl, (Cs-1z2)cycloalkyl, hetero(Csz_j1z)cycloalkyl, (Co-
12)bicycloalkyl, hetero(Cs.iz)bicycloalkyl, aryl,

heteroaryl, (Cs-12)bicycloaryl and hetero(C4-12)bicycloaryl,
each substituted or unsubstituted, or any two Rjs are
. taken together to form a substituted or unsubstituted

ring; and other symbols are as defined above.

In yet another embodiment, the compound (I) to be used

for the present invention is represented by the formula (Io):

wherein
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In still a further enbodi nent, the conpound (1) to b e
used for the present invention is represented b y the

wd o711 q) : wherein n is selected fromthe grouP2009/054237
consistingof 0, 1, 2, 3, 4and 5 ; each Ri5 is
i ndependently selected fromthe group consisting o f
hydrogen, halo, nitro, cyano, thio, oxy, hydroxy,
al koxyn aﬁyseiyctﬁétér@mryh@xﬁro@@rE@ﬁﬁﬂstaﬁgn@f o, 1, 2,
(6 - igoahal kyl am no, sul fonam do, imno, sulfonyl,
sul finyl, (CI-IO )al kyl, halo (G -io) alkyl, carbonyl
(O _3) ab&yﬂ Ryd rl@@@fcﬁiiéﬂde(r@lﬁ)s’ﬂl@’dtecslﬂﬁdmydhe( @Group

%alké sul_f &I % am no %h Ik%l

ohaipbing) EKbireEsy, Fofory ciisdPiy RYRER s Py PRy
hhydr0xyc3alkbxyycbm&ﬂbyw (ﬁkt@ﬁ@bkyﬂoxanyba@@pnya, amino,

Rtk st LA %%5%@15%; C;fé%ar %@%@‘W' fRLYiny1,
(¢C&1zma;k,yb4 o2& k9 [ C1-netadrky (Gal kﬂkyl(rc 9-
'%h@b@)ﬁ%@ﬁb&%&: _351@&&519 (@u@f%%y)ll}b%é(ﬂa%ﬂyﬁ)ﬂ sudfthyl (Ci-

het cl C 4-12

)g] gigf%arwln%%hl@l?&gﬁ]t'gﬁ Pq}n%(:?&g{ O]t'fjt(e%I3 or

amn) dymt?%m@la(rcq -§)aKeny 1t ,ogad thero (@ fzc)blycaoallkkﬁtll (Cyts@clkyl,

or styt 1 N mt e rou

cSﬁgl Fﬁ@j fﬁygy ro%%ﬁggﬁ%%gcbﬁigfk$gtyé thlg P

0x3), bﬂq&dﬂ@%ﬁ-‘ylc(éhbdrﬁﬂﬂwdy,, Hegierd (Cs) =l Ib@)@y’ClP@rdll]@l—

)yl h@; e Q;Jc%alqaﬁyhfe%r&@@ dozr)‘)éé/cloalkly (Co-

oxyca ony ,_.am nocar bon , am no, am no

st RIeHAIRR LK nd e tan g Gylz, bé&lifﬂlﬁﬁllkye@ argtal kyl

hﬁ'e@eﬁ:@tar Q, )qug)bh&%ﬁmaryﬁ an@ ?a’lcﬁyb(cg@f fhﬁn:wlcloaryl,
I ocarpon a u n

{ Erctio ;;g EyEutel PrapRoihetiTiraRe P Fay. Tyo B lare

)aakahkybge¢65r|cp 6mamlhyBub@ﬁlthmeﬁom@ahhyhbsmmmmaed
9? Q )alkyl, (C 3-12 )cycloal kyl (C 1-5)al kyl,
etferd (C 3- 12 Ycycl oal kyl (G -10 )al kyl, aryl (G -10

h
)al kyl, ﬁﬁtggoségkchgh b EHe Bratky lconcEs®ikg of

bi c cloar I (G I hetero. (C
) hyyrogeny cgrbon;l ¥C110)alkyl( halo (Ci-10)alkyl,

carbonyl (C;-3)alkyl, thiocarbonyl (C;-3)alkyl, sulfonyl (C;-
3Yalkyl, sulfinyl(Ci-3)alkyl, amino(Ci-1p)alkyl, imino(C;-
3)alkyl, (Cs-12)cycloalkyl(C;i-s)alkyl, hetero(Cs-

12) cycloalkyl (Ci-s)alkyl, aryl(Ci-ip)alkyl, heteroaryl (C;-
s)alkyl, (Cs-12)cycloalkyl, hetero(Cs-12)cycloalkyl, aryl
and heteroaryl, each substituted or unsubstituted, or Ra3
and R;, are taken together to form a substituted or
unsubstituted ring; and other symbols are as defined

above.

In a further embodiment, the compound (I) to be used

for the present invention is represented by the formula (Ip):
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12 ) bicycloaryl (G _5)alkyl, hetero (G -10 )al kyl, (C
3- 12 )cycl oal kyl, hetero (C 3-12 )cycloal kyl, (C 9-12

wO miosyesoal kyl , hetero (C 3-12 )bicycl oal kyl , ¥€&/#p20@/054237

Jaryl, hetero (C-10 )aryl, (C 9-12 )bicycloaryl and

hetero (C 4--12) bicycloaryl, each substituted or

unsubstituted; and other synbols are a s defined

above. In yet a further enfRagi ment, the conpound (1)

to b e used for the prese invention is represented b

y the formula (Ir) erTeNn A, Al, A2, A3 and A4

are each i ndependent| self ted frryn the group

consi sting of CR25 and\N each R25 *s,deependently
hy rogen, hal o,

nitro, cyano, hglo, h {f\koxy, aryl oxy,

het er oar yl oxy, carfonyky i -\E0) al kyl am no,

sul f onam do, imno [ , (G-10 )aIkyI

hal o (G -10)al kyl , ~catbon (C 1R3)alkyl thlocarbonyl

(G _3)al kyl, squonyN (C H3)alkyl, sulf inyl (G_ 3)
al kyl, amno (G -10)al kyl, imno (C 1-3)al kyl, (C 3-

Wherﬁ?n)cycloalkyl (C 1- 5)a|ky| hetero (C 3-12

| oal kyl (Gi. 5).al i L kyl, .
bt ar ol s ‘elr%%%otﬁfoqc%h [S5oupLolnsirying ot hydrogen,
1h5;atkyhtrheteyan¢C 8hig, )bxyychgdrpkyQCbikByabkykyloxy,

| 3- C 9-
Bopekéaterpion Eéé%g*ﬁzig@@‘ﬁs SEL PRy mine
hetéfenapido¢ Cining, ) splegryY bar ypléﬁayr'#et éF@rléb’J‘l’)FIQi
)HéQM‘%tPQE)yélkﬁﬁ,Crbasfﬁ&{yI ut.egh H1k Dﬁu@rsiéwf@@inyp(cl_

i, G I S Pl S e o,
dﬁf)Iarle@labdmrﬂoﬂcanﬁtahenylen‘d@durﬁnyclbhéky@mwmdlkw,
2 P a SR N S e e?oaze%ﬁﬁ’lifeby
eheherpadepéndent Rykyél e¢Cedz) bicycloaryl (Ci-s) alkyl,

hetero (Cg-12)bicycloaryl (Ci-s)alkyl, (Cs-iz)cycloalkyl,
hetero(Cs_iz2) cycloalkyl, (Cg-i;2)bicycloalkyl, hetero(Cs-
12)bicycloalkyl, aryl, heteroaryl, (Cs-12)bicycloaryl and
hetero(C442)bicycloaryl, each substituted or
unsubstituted;

R;3 is selected from the group consisting of hydrogen,
carbonyl, (Ci_i10)alkyl, halo(Cllo)alkyl carbonyl (Ci-3)alkyl,
thiocarbonyl (C;-3)alkyl, sulfonyl(Ci-3)alkyl, sulfinyl (C;-
3)alkyl, amino (Clqﬁ)alkyl, imino (Ci-3)alkyl, (Cs;-
12)cycloalkyl (Ci-s)alkyl, hetero(Cs-;2)cycloalkyl(C;-5)alkyl,
aryl (Ci-19)alkyl, heteroaryl(Ci-s)alkyl, (Cs-12)cycloalkyl,
hetero(Cs_12) cycloalkyl, aryl and heterocaryl, each
substituted or unsubstituted, or R;sz and Ri; are taken
together to form a substituted or unsubstituted ring; and

other symbols are as defined above.

In still a further embodiment, the compound (I) to be

used for the present invention is represented by the formula
(Iq):
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fromthe group consisting of CR25 and N ; each R25 is
i ndependently selected fromthe group consisting of
wowds/egery, hal o, nitro, cyano, thio, oxy, hydrxysp2009/054237

al koxy, aryl oxy, heteroaryl oxy, carbonyl, am no,

(G -10 )al kyl am no, sul fonam do, im no, sulfonyl,

sulfinyl, (C-10 )alkyl, halo (C -10 )al kyl, carbonyl

(C1-3)al kyl, thiocarbonyl ®ngh kyl , sul fonyl (C

1-3)al kyl, sulfinyl (G - yl, amno (C -10 )al kyl,

imno (C 1-3 )alkyl, (C ) cy®,o0al kyl (C

1-5)al kyl, hetero (C3RJ52 (C1-5)al kyl,

aryl (G - 10 ) al kyl, het %al kyl, (C 9- 12

) bi cycl oaryl (Cl-Ri; al : 3312) bi cycl oaryl

(G- 5alkyl, (C 3-1 hetero (C 3-12)

cycl oal kyl , (09 12])) bi ¢ycl op hetero (C 3-12

) bi cycl oal kyl, arg %) gi€r oanNyl , (©R3zi 2) bi cycl oaryl

and hetero (C 4- )Dbicyc oaryl" each substituted or
wherdfigubstituted, or any two R25 are taken together to

forma substituted or unsubstituted ring; and other

symbol § agesasedebinedombene. gkBupt tbhsapethgr of 0, 1, 2,

S‘b glms t . the conpound (I) to be used for the
esénf” néentlon is represented by the formula (It)
wher ein

i ndepeRds tﬁf’ 48 & e&%e&eérdgér%%tq% éeﬁ@% CO%(S}JI?DS the ot OUP

CRessaating; oR2Bydsogehechadof rontrhe gvaup: c@hspst Ry +

othPMQQOQQTkOQ?erP¥hox C'hé@e}égkyhOXQalea§gbn¥Q, amino,

, car ony t hi ocar
§)a9)l®]+kyls%wlf%ylS%chqn@%ﬂiwlmsfmf “-f‘hi// oxezdL sulfinyl,
g?(ailgy)l%u?ruoﬁmi@cdlola éad)lgwd Idaﬂrrmm(y@ ,3)) alkkwl (C
Y EpEpsRrbSRYE e ok Dy By &ty ?T;E@y Sulfinyl (Cy-

helallqal’,ylamﬁldéﬂa}ai lllky1(,Ciit® (Cay0laddykyl , (et er o

su sly]&ut eék%) o@uﬁ%lul l%llut é@(}%g&e(tcero%%glog%g{g re tlakalkyl'

t a5#LKEr-10) R Forin sheteseatyt K -ora UkskbstFeut ed ring:
12)bicycloaryl (Ci-5)alkyl, hetero(Cg-i1z)bicycloaryl (C;-
s)alkyl, (Cs-iz)cycloalkyl, hetero(Cs-iz)cycloalkyl, (Cg-
12)bicycloalkyl, hetero(Cs-;z)bicycloalkyl, aryl,

heteroaryl, (Co-12)bicycloaryl and hetero(Cs-12)bicycloaryl,
each substituted or unsubstituted, or any two Rjs; are
taken together to form a substituted or unsubstituted

ring;

Ry7 is selected from the group consisting of hydrogen,
halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (Ci-
10) alkoxy, (Cs-12)aryloxy, hetero(C;-ip)aryloxy, carbonyl,
oxycarbonyl, aminocarbonyl, amino, (Ci-ijp)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (Ci-10)alkyl,
halo (Ci-1p)alkyl, hydroxy(Ci-i19)alkyl, carbonyl (Ci_i0)alkyl,
thiocarbonyl (Ci-10)alkyl, sulfonyl (Ci-10)alkyl, sulfinyl(C;:-
10)alkyl, (Ci-109)azaalkyl, (Ci-jp)oxaalkyl, (Ci-10)o0xoalkyl,
imino (Ci-10)alkyl, (C}ﬂz)CYCloalkyl(Cyﬁ)alkyl, hetero (Cz-
12)cycloalkyl (Ci-10)alkyl, aryl(Ci-i0)alkyl, hetero(C;-

40



each R25 is independently selected fromthe group

consisting o f hydrogen, halo, nitro, cyano, thio,
waonoyy/1dvymr oxy, al koxy, aryl oxy, heteroaryl oxy,PCT/JP2009/054237

carbonyl, am no, (C -10 )al kyl am no, sulfonam do,

i mno, sulfonyl, sulf inyl, (C-10) alkyl, halo

(G -10)al kyl, carbonyl (C1-3) alkyl, thiocarbonyl (C

11@)at ydylCa- s)uillfkydnyl qsezibs):arlcllyvlarywlcﬁ si) Ay kyle hetero (Ce-

3 Al ycx %nyq((cg Th léy'&l k Hetd B 19 _ égal'k%)la' kb, (C -

)cycloalkyl , hetero
)@y q@Akxk] tqﬂqég3jgépyp Pe k¥, ’)AFRVP bicycloalkyl,
heberear(rh .6 bilcpd Bb&Ykyl ( C(&;- 13939r3bll Ly ot y(Ci( ) aTyl,

al kyl ,  heter C 8-12) Di cI ryI I
3-@—1;h%%%f%éwighae?ér%eﬁ SR8 PRI Y S 1,
)bhbymhmatkﬂlprheheubS@QtBtbﬂ)bB@ﬁcb@@EkyBym@D}B are as
heterqaryly (& 9-12 ) bicycloaryl and hetero (C -12
)bicycloaryl, éach substituted or unsubstituted, or

any i %af@rﬁl@é&erbmm@ﬁtt Ot K Or HdRpSuihst ti)ut@@I be

nsu stltuted ring; and cher synbol s
useddéPFnéGeaB6€§ePﬁ JBVERASLRer SeAES eﬁ@ﬁFedthg 5§ﬁpgﬁﬁHUla
(Ir)(l) to b e used for the present invention is

represented b y the fornula (Iu) : wherein A2 is

sel ected fromthe group demdfsting of CR25 and N ;

each R25 is independentl selécte fromthe group

consi sting of hydrogen, nity cyano, thio, oxy,

hydr oxy, al koxy, arylo , A zyloxy, car bonyl,

am no, (G -10)al k% ona d,aR i m no,

sul fonyl, sul finyle>~ €T3 TZélo (G -10) al kyl,

car bonyl (C1-3) alky|| (C 1-3) al kyl,

sul fonyl (C 1-3)al kylg 3) al kyl, ani no

(G -10 )al kyl, inRdo (- 3)aukyl %B 12 )cycloalky

(C 1-5)al kyl, hetero (C 3-12 )cycloalkyl (G _5)al kyl,
whergdyl (G -10 )aIkyI heteroaryl (G _5)al kyl, (Cg- 12)

blcycloaryl (C 1- 5)a|ky| hetero (C8-12 )blcycloaryl

_ 5Pal Byt B{CB epd) dycpbal RFFD heeepPgndentglypseélected
)%&%hp%h%ybxoﬁ§9b3h51st1ng of CRys and N;

each Rys is independently selected from the group

consisting of hydrogen, halo, nitro, cyano, thio, oxy,
hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl, amino,
(Ci-10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl,
(Ci_10) alkyl, halo (Ci-10)alkyl, carbonyl (Ci-3)alkyl,
thiocarbonyl (C;-3)alkyl, sulfonyl(Ci;-3)alkyl, sulfinyl (Ci-
3)alkyl, amino(Ci-1p)alkyl, imino(C;-3)alkyl, (Cs-

12) cycloalkyl (Ci-s)alkyl, hetero(Cs-i2)cycloalkyl(C;-s)alkyl,
aryl (Ci-1p)alkyl, heterocaryl(C;-s)alkyl, (Co-
12)bicycloaryl (Ci-s) alkyl, hetero(Cg-iz2)bicycloaryl (C;-
s)alkyl, (Cs_1z)cycloalkyl, hetero(Cs-i2) cycloalkyl, (Co-
12)bicycloalkyl, hetero(Cs-iz)bicycloalkyl, aryl,
-heteroaryl, (Co-12) bicycloaryl and hetero(Cys-12)bicycloaryl,
each substituted or unsubstituted, or any two Rys are
taken together to form a substituted or unsubstituted

ring; and other symbols are as defined above.
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bi cycl oal kyl, hetero (C 3-12) bicycloal kyl, aryl,
heteroaryl, (Cg-12 )bicycloaryl and hetero (C 4-12

wo hogykmar yl , each substituted or unsubsti tutmt/Jranens4237

the b

any two R25 are taken together to forma substituted

or unsubstituted ring; R27 is selected fromthe group
consisting o f hydrogen, halo, nitro, cyano, thio,

oxy, Imahasher cembetiiiend, @ camoundkoky) ¥ e ysed for
2EXEAXY 1 nhehes 8n( - %@p%@%¥h@éﬁ b?a%ﬁgnfbrmula (Is):
oxycar bonyl , am nocar bonyl, am no, " (C ) al kyl am no,

sul fonam do, imno, sulfagytAr sul finyl, (C| 10 )al kyl,

halo (G _io) alkyl, hydréxy (% -10 )al kyI car bonyl

(Ci-10 )al kyl, thiocarbéayl ¢ -1@2)al kyl, sulfonyl

(G -10 )al kyl, sulfinylRs( &} <yl , (CI-IO ) azaal kyl ,

(O-IO)oxaaIkyI G [ no (G-10
Yal kyl, (C 3-12 Yol o al hetero (C3-
12)cyc|oalky| (G-10¢ (O-IO)aIkyI

hetero (G - 10)aryl ‘ C 9-12 )bi cycl oaryl
(C 1-5)al kyl, hetesro (G H)bic 4 oaryl (C 1-5
)al kyl, hetero (G -10 )aI kyI (C 3- 12)cycl oal kyl

wherbBehero (C 3-12 )cycl oal kyl, (C9 12) bicycl oal kyl ,

hetero (C 3-i2)bicycl oal kyI (C4_i2)aryl, hetero
| ORpar b, RKC 9&31an)ibAeya:t®aeey¢h anmlddameered@n‘(ryzlsalzected

)?ES}ﬁC'tHQrglvl:ouga%néﬁgg&bp gdcgov%ﬁl%“wted and

er synb In a further

embodi gBRhH, RLNE L£ARAPM It 1H0 1@ 4sRd F1Qim the group

present invention is represented by the formula ( %
- CRRELEFANA 9T BYdErgefed R LBm Pﬁ*ér@ro&pfaesms.tetlpng yr
f h¢B2bxgndalkox9achriR2bxys hedepeadgibky,Ssehebbaglfr amino,

R BT EB B - ul R P e et Bt BTy org L inyL,
caflbamydilkialn nlmalcé G r-10)adl Ml , amiamiporgidl fCanare ey, 1,
'gbggca§gg?gTXbF ?Hh&g?ylEuﬁg%n&g)él%X%ik@@losﬁgklﬁgl Ci
f yl, amlno (C1-10) alkyl, 1m1no(C13)alkyl (Cs-

u)cycloalkyl(cyﬁ)alkyl, hetero(Cs_12) cycloalkyl (Ci-5)alkyl,
aryl (Ci_1g) alkyl, heteroaryl(Ci-s)alkyl, (Co-

12)bicycloaryl (Ci_s)alkyl, hetero(Cg-12)bicycloaryl (C;-
s)alkyl, (Cs-i;2)cycloalkyl, hetero(Cs-;»)cycloalkyl, (Cs-
12)bicycloalkyl, hetero(Cs-;;)bicycloalkyl, aryl,
heterocaryl, (Cs-12)bicycloaryl and hetero(Cs-i12)bicycloaryl,
each substituted or unsubstituted, or any two Rys are
taken together to form a substituted or unsubstituted

ring; and other symbols are as defined above.

In still another embodiment, the compound (I) to be

used for the present invention is represented by the formula
(It):
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t hi ocar bonyl (C 1-3)al kyl, sulfonyl (C 1-3)alkyl,
sulfinyl (G- 3)alkyl, amno (G-10 )alkyl, imno (C

waol2089/ad7kyd , (C 3_ 12 )cycloal kyl (C 1-5 ) al kylpctpberwmss237

(C 3-12 )cycloalkyl (C 1-5)alkyl, aryl (CI1-1Q)
al kyl, heteroaryl (C 1-5)al kyl, (Cg- 12) bicycl oaryl
(G _s) alkyl, hetero (C 8-i2)bicycloaryl (G- 5)alkyl,
(C 3-12 )cycloal kyl, hatemrg (C 3-12 )cycloal kyl, (Cg-
12) bicycl oal kyl het ef 0 (Ca3-12 ) bicycloal kyl, aryl,
heteroaryl, (C 9-12) B8 @ycyaryzaﬁ?Q hetero (C4 12)
bi cycl oaryl each subay tt8d_orf unsubstiReeut ed, or any
two R25 are taken todet her A ring; R27 is

» 4 f hydrogen, hal o,
nitro, cyano, thioj|l oxy carl®onyl oxy, (G io)
al koxy, (C4-12) aryloxyl h C -10 )aryl oxy,
carbonyl, oxycar am Mocar byl , anmino, (G -10
) al kyl am no, sul fonam de, T mno, sulfonyl, sulfinyl,

whert¢h 1 0)al kyl, halo (C 1-10 )al kyl, hydroxy (G -10

)al kyl, carbonyl (G -10) al kyl, thiocarbonyl (G -10
)al kyl a, sal f omy,| P(;CtanlloA);aé.ké”eaéMindi@;yéncﬂéiltl)loselected

(%rk?ﬁo}E}%?gF%?}FaégﬁFﬁ%teag o5 Pt ' 5 15

%Coyd oﬁl?:egJ]Ls s%féé(?&% gicirbh?zfkgf&&%Bfo&gl%%Xﬁl;oglfkwydrogen,
) aaybopgl]- aﬁamg/alky@,gh@@) Ghoytabkyyl cErboByal(Rys)alkyl,

h | | h
(%h§6ea§g6§y1¥g§é?bQK?loa%§%fg 1+ @l%%&igyé ?%@%Qigyl(cb

) eyl pat kyanine @L—l@)aldﬁyc]yc|16fﬁma/qycl- nélde /( dCs

Si%)?ygﬂl@é(l}él}a (k),ilLs a(1@<y|~11,% afade,rch 3e1rz<»c§zalomk},zar gzll,5 eCkyl,
- I CYyC I e er

eﬁfﬁlégb's}%/} ?ﬁ]%é% oIFeg% u’t e iéﬁi’ of%eﬁz acyrﬁ)lqalkyl

ahetars (Gefib hegchbaveyl} nasYl | and’ herehearehbodaent

taepsenpauad k) uheuggtg%%@ehor okNR, PIAREH,, | AYENELREN

IS represente ormula (Iw) = wherein A2 s
s8PEELEazt FomEoRE gr 64pstdhytedi Ry srseRstisnged ring:

each Rys is independently selected from the group
consisting of hydrogen, halo, nitro, cyano, thio, oxy,
hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl, amino,
(Ci-10)@alkylamino, sulfonamido, imino, sulfonyl, sulfinyl,
(C1-10) alkyl, halo(Ci-10)alkyl, carbonyl(C;-3)alkyl,
thiocarbonyl (Ci-3)alkyl, sulfonyl(Cbg)alkyl,_sulfinyl(CL
3Yalkyl, amino(Ci-i1p)alkyl, imino(Cj-3)alkyl, (Cs-

12) cycloalkyl (Ci-s) alkyl, hetero(Cs_i2)cycloalkyl(C;-s)alkyl,
aryl (Ci-10)alkyl, heteroaryl(Ci-s)alkyl, (Cg-

12)bicycloaryl (Ci-s)alkyl, hetero(Cg-12)bicycloaryl (C;-
s)alkyl, (Cs-12)cycloalkyl, hetero(Cs-iz)cycloalkyl, (Co-
12)bicycloalkyl, hetero(Cs;-jp)bicycloalkyl, aryl,
heteroaryl, (Cs-i2)bicycloaryl and hetero(Cy4-12)bicycloaryl,
each substituted or unsubstituted, or any two Rys are
taken together to form a substituted or unsubstituted

ring; and other symbols are as defined above.
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N ; each R25 is independently selected fromthe group

consi sting of hydrogen, halo, nitro, cyano, thio, oxy,
wdanods/oxy77 al koxy, aryl oxy, heteroaryl oxy, car layir2009/054237

am no, (G -io )al kyl am no, sul fonam de), im no,

sul fonyl, sulfinyl, (C-io) alkyl, halo (G -io) alkyl,

carbonyl (C 1-3)al kyl, thiocarbonyl (C 1-3) aI kyl ,

suI fTohyyeq Gn@hg kyembarliintemyl Yt -cAypodwyd (Bt be used

for %QE@EK¥|1nb€hE906Cﬁ§ 3epabkihtedCh3 the formula (Iu):
)cyc oal kyl (C1-5)al kyl ero (C 3-12 )cycl oal kyl
(G _5)al kyl, aryl (G -10 )aI Bis, heteroaryl
(G _5)al kyl, (C9- 12 )bic oaryl (C 1-5)al kyl,
hetero (C 8-1 )bicycl oar ﬁz’( - 5)alkyl, (C 3-12)
cycl oal kyl, hetero (C 3-¢ ) cl od,kyl, (Cg- 12
. )bicycl oal kyl, hetero (RC j i £ycl oal kyl, aryl,
het er oaryl , (C9 12 )biy and hetero (C 4-12
) bi cycl oaryl, eady.Subst] Q Rbstituted, or
any two R25 are takey i forma substituted
or unsubstituted ring, ' el ected fromthe group
consi sting of hydgoge al'oN nitr@Rzeyano, thio, oxy,
hydr oxy, carbonyl oky, (NO' i 0)Hal koxy, (C -12 )aryl oxy,
Wherhetero (G -10 )aryloxy, carbonyl, oxycarbonyl,

S nocar bonyl amno, (G -10 )al kylam no, sul fonam do,

I(g n?o@’a;ﬁkyl , yg'fet)axyf% ,tfg IIJC%}? * Car]bsgr%ﬂda of CRas and

(U} 10) al kyl, thiocar bonyl (CI 10) al kyI sul fonyl
_10) alk sul finyl al k
h ¥

J aranl kyfh Fei 470 SERRRAAn 00 S ORI EherigHouP
(Ebni@sl&hbybf ﬁgdaogan)ChﬁﬂealhikrbC &yﬁhalkyh;o, oXYy,
het al kyl 1 l, aryl i -10.
BV B Bvhedirby e SIS peberfakyRntl  cibgnps, Mino,

)K)Ccycx abkylariihd, 53l kghamhde er on{® 8-swpfonyl, sulfinyl,

) BECY (i1 51 @l kylan At ers dddrmyhio o @ilkl(C?"
gt cﬁpﬁ’ﬁk Feler ek |2"’;)d clc%&ﬁ 912

)Ehé?éﬁéﬁpky (Cnee éﬂ-byée 3uﬂ-§°)1§|1c§§;e+3<béll i, éelilpzl Ci-

)?)ré/ikyi‘etéiﬁﬂl& @ JJ)a)laMLl,, 1(&&:&21 ykilopel,0arqul and

het ero % 2_'L )Cbl airyl :

)ycycl lky hetero(C312)cycloalkyl(C15)alkyl,
aryl(Clqo)alkyl, heteroaryl(CLs)alkyl, (Cs-
12)bicycloaryl (C;_5)alkyl, hetero(Cg-12)bicycloaryl (C;-
s)alkyl, (Cs-iz2)cycloalkyl, hetero(Cs-i2)cycloalkyl, (Co-

" 12)bicycloalkyl, hetero(Csz-iz)bicycloalkyl, aryl,
heteroaryl, (Cg-12)bicycloaryl and hetero(C4-i2)bicycloaryl,
each substituted or unsubstituted, or any two Rys are
taken together to form a substituted or unsubstituted

ring;

Ry7 is selected from the group consisting of hydrogen,
halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (C;-
10) alkoxy, (Cy4-12)aryloxy, hetero(C;-jp)aryloxy, carbonyl,
oxycarbonyl, aminocarbonyl, amino, (Ci-ijp)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (Ci-10)alkyl,
halo(Ci-10)alkyl, hydroxy(Ci-io)alkyl, carbonyl (C;-10)alkyl,
thiocarbonyl (Ci-1p)alkyl, sulfonyl(Ci-10)alkyl, sulfinyl (C;-
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substituted or unsubstituted; and other synbols are a
s defined above. In yet a further enbodi nent, the

wefwessed (1) to b e used for the present invewdi/an0éofs4237

represented b y the fornmula (I1x) :wherein A2 is
selected fromthe group consisting of CR25 and N ;
each R25 is independently selected fromthe grou
consilkyilng (6h-loydeegéhylhal(6i-10) @xa3 1 kyhno(Ci-hi)@xandkyl,
hmiﬁes)(%bm %karvé no’cmto%rlc?@rly|CQX%’alc]&flb0%bero Cs-

) POIA LS Enie) S0y L1 08 ML AL so bl Y T O D368 50 KG1-

C?olr)kaqwl cg(;laa)@lls?/lk(,cg Jawi@?ybmaaky(tmé l)aahclwl,, hetero (Ce-

su Su I.N am no
fbfG¥’)C§n l?;ﬂyl ‘ﬁhﬂéﬁ(‘félx é‘)aﬁ%‘;ﬂ 10e) 3 H ;y (Cs-

)szcly@alola%(llkya(; he&)ea:ld«ydarlzheyeﬂ.oaﬂ.@& | zcmymmwwalkyl,

. t er

(ﬁﬁgFﬁﬂégZ) J2 )y%lc((:af/ic ary abz}gﬁél k%acréghet ér”ﬁ

8{f&1) )ity l (amd rsatﬁwm (z@bs—qyz:l)%fdlloalqaq

h§ﬁ§591£&%§dlgr)ﬁﬁghggtkfhteﬁc 8nd|8fﬁé§y§&ﬁﬁbﬂﬁ|é;e as

hetero (C 2 )bicycl oal kyl, aryl, heteroaryl
gdﬁﬁlyﬁﬁc?EPgﬁryl and hetero (C 4-12 )bicycloaryl,

ok PogatTidi=h SRR bt S (BB hrElinsry tif dpec

for thegpr&&énandnﬁégtaoe @achepndepehdenblyytbel éotrmdlbr davV) :
the group consisting o f hydrggen, halo, nitro, cyano,
t hi o, oxy, hydroxy, carbonylckg (O 10 )al koxy, (C
-12 )aryloxy, hetero (C A;' yaryl oxy, carbonyl,
oxycar bonyl, am nocar bon yi no, (G -10 )alkylanino,
sul fonam do, imno, sulf sul finyl, (G-10 )alkyl,
halo (G -10 )al kyl, hydroxy 0 )aIkyI, car bonyl

G -10 )al kyl, thlocarbonyl )akkyl sul f onyl
(G- 10)alkyl, siRe IR (G -10
)azaal kyl, (G io)oxadl kyl, 0 )oxoalkyl i m no
(G _i0)alkyl, (C3 . N Ry
H
wherein

A, is selected from the group consisting of CRzs and
N;

each R;; is independently selected from the group
consisting of hydrogen, halo, nitro, cyano,. thio, oxy,
hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl, amino,
(Ci-10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl,
(Ci-10)alkyl, halo(Ci-10)alkyl, carbonyl (C;-3)alkyl,
thiocarbonyl (Ci;-3)alkyl, sulfonyl(C;-3)alkyl, sulfinyl (C;-
3)alkyl, amino(Ci-10)alkyl, imino(C;-3)alkyl, (Cs-
12) cycloalkyl (Ci-s)alkyl, hetero(Cs-i12)cycloalkyl (Ci-s)alkyl,
aryl (Ci-10)alkyl, heterocaryl(Ci;-s)alkyl, (Co-
12) bicycloaryl (Ci-s)alkyl, hetero(Cg-12) bicycloaryl (C;-
s)alkyl, (Cs-i12)cycloalkyl, hetero(Cs-iz)cycloalkyl, (Cs-
12)bicycloalkyl, hetero(Cs-;2)bicycloalkyl, aryl,
heteroaryl, (Cg-iz)bicycloaryl and hetero(C4-12)bicycloaryl,
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12) cycloal kyl (C 1-5)al kyl, hetero (C 3-12
)cycl oal kyl (G -10) alkyl, aryl(C -io) alkyl, hetero

wd tosAers)aryl (G _5)al kyl, (C 9- 12) bi cycl oarpgdT/£862009/054237
1-5)al kyl, hetero (C8-12) bicycloaryl (G - 5)alkyl,
hetero (G -10 )al kyl, (C 3-12 )cycloal kyl, hetero (C
3- 12 )cycloal kyl, (C 9-12 )bicycloal kyl, hetero (C
3ekgh) bibgpthibatkgl or( angubsfatypkedhepar enyCitwo0 Rparape

(€aﬁéh2tb§éexekoesyko§ﬂd ahetggo (C 4-i2)bicycloaryl,
each substituted or unsubstitifed, or R27 and R2g are

taken Rogeatdefe et m@ozﬁmlgyé@g @6n§ﬂ§ﬂbﬁ§l bt @§drogen,
nbols,are as d flned above

and ot her s
h8Ther naRBtd: FERNO. L hBibonpatndiY TorY: noBReBY PgY (Cin
thﬁaame&qnt an@mhrpmoxy,rhptesemteqobayylamyfocmnbanyl

(EX cg ﬁﬁﬁ&?'”aﬁ&h§c5§%§§§i ?ﬂﬁ&ron} hdop%g#yla ino,

consi am no
abk}Fonamido¢ Cimino) askyEonkydr xyfiayl, 5) &t ky alkyl

I a
gﬁ{a?g%} )QI%E:P Wﬁtdréfyg@a{({)wyl()zﬁ%bﬁid%(cl 10) alkyl,

(EpieeyabryyL ( cug)ar 1y Emg iRl ., Hekfemyl (Ca-
ﬁ, gt ) 31K 1),C VD, 03) kzhaik?yi 5)( aUm céxa?«wlkxlripl f(aﬂla ai%%lkyl

e ero Q ero
(t‘“énP }&Wﬁo‘%ﬁﬁ'y lé(%%%hc(}’&r}é’al%éi i rfg)| aikéﬁdhh €10 (Cs-

s styictliped dkydr(Cunis Mb%kyﬂut edyldfg- 10t &ikky by nboterak@:-a
10‘3%&{*13 (llg)t’%\i%'yll n %tg ?§E9E285r§ﬁf’?@9'5ﬁmkg1t hﬁetero(CB_

esent T nvénfion is

Pésrefml@@rlyl;xcmé afléswm aetiexp ( G\Ama 8iLlkYR: i 6Cps
eGiadafngm tmt@rx@ql@aqgmayan_bagkgﬁ am:slqz ) bEyEDdalkyl,

kyl am no, h rox

(E?)ées%Fm (FeilanhiVe 18 Qe helldi s hee

1{B8)ab Kylcysibd oyl |arfdC Het3e @l &yl ,) sidyfdlmdr (1G each

1- 0 c I

R O RN T G e

ad¢fiped- aboyal kyl, heteroaryl (C 1- 5)a|ky| (C 3-

In still a further embodiment, the compound (I) to be

used for the present invention is represented by the formula
(Iw):

wherein

A, is selected from the group consisting of CR;s and
N;

each Rys is independently selected from the group
consisting of hydrogen, halo, nitro, cyano, thio, oxy,

hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl, amino,
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12 )cycl oal kyl, hetero (C 3-12 )cycloal kyl, aryl and
heteroaryl, each substituted or unsubstituted; and

wtdenosynbol s are as defined above. In yet anatTis009/054237

enbodi nent, the conpound (1) to b e used for the

present invention is represented b y the formula (Iaa)

. wherein Ri6 is selected fromthe group consisting of
aﬁﬁmap gtkylamjnbkysahfooamidp, 10mjapkybulhahyl, sulfinyl,

o alkyl;  BUgoay (G 2ldnodsAl Byl a {11
i ocar bony sulfon Iu&
)5hR9Far§9Pﬁ’|lr{§|l ¥ elfYéyaPN}ﬁonaﬂq(\ée-s(e Lkyd r) & yﬁlnyl (Ci-
93‘?1123')1 £Y&EMOAL I@(;é{ 1)@l 1@%1a,l kiydind@d,ef) (C)Ia](llé%ft,ll.ZOC}
oa i,0) a ,
e eE Loy petenolGepe YA dEard 2l v L,
(érsllzrﬁsyalbﬁlkyhetergarﬁhdchet@lbmiyl(Ceach
t fut e th |
ST R (R R M B i YRRy R B
(bba%bee 0§edzdefcth?ellwlesémtqnﬂ/@mzéﬁY0§oalkyl (Cs-
SRk 1y 1t hen Bl g _{h BRkyc1vhekein 1i,S

ected f on1the rou onsi sting of an
Y BRECERATNG, ((Ep-20P5 Sy RYPATHEl B7E EFO79 Arkyd) Bidfroary1,
hydbhxyub@tltﬁﬁabkpk unaubenytutédl Bkabhyltwo Rys are

t hi r 3 y I - .
StPRERyFOpEches) TorPih e sBbeERBEGepEpk, phEpispyrea
) eyeboeal kyl (G 5)a|ky| hetero (C 3 |2 )cycloalkyl
(G- 5)alkyl, aryl (G - 10 )al kyl, heteroaryl (C
1-5) al Ryl , 13 csleateqd c§mrbaﬂk§/|gr%&>epen§esgimg of hydrogen,
)EMQanhKYEo aeybnandthgbt#r @ﬁ!’y}ﬂ hy@aekysUksirbbrtedxgl, (C;-
ﬁ%ltute and o ﬁéﬁ? gre S dﬁflned above. .
sat Py frrrdpre ééﬁ' erf’ﬁ 166%’6& @*Y1) T pRY
usegcémbohyé pamsantambweyﬁuoamusonenCe&ehabHybgmine,
f ) ' el FOM he
Cg{r%s’flﬁt‘éf{ﬁ%&‘é 2;&3&5 g ﬁfbﬁyi eGhednlnomiehe gL PKps
halo(Ci-1p)alkyl, hydroxy(Cllo)alkyl, carbonyl (Ci-19)alkyl,
thiocarbonyl (Ci-1p0)alkyl, sulfonyl(Ci-i10)alkyl, sulfinyl (Ci-
10)alkyl, (Ci-ig)azaalkyl, (Ci-ip)oxaalkyl, (Ci_ip)oxocalkyl,
imino (Ci-10)alkyl, (Cs-iz)cycloalkyl(Ci_s)alkyl, hetero (Cs-
12) cycloalkyl (Ci—io)alkyl, aryl(Ciip)alkyl, hetero(C;-
10)aryl (Ci_s)alkyl, (Co-12)bicycloaryl(Ci_s)alkyl, hetero(Cs-
12)bicycloaryl (Ci—s)alkyl, hetero(Ci-1p)alkyl, (Cs-
12) cycloalkyl, hetero(Cs-ip)cycloalkyl, (Cg-12)bicycloalkyl,
hetero (Cs_1z)bicycloalkyl, (C4-iz2)aryl, hetero(Ci_ip)aryl,
(Co-12) bicycloaryl and hetero(C4-12)bicycloaryl, each
substituted or unsubstituted; and other symbols are as

defined above.

In yet a further embodiment, the compound (I} to be

used for the present invention is represented by the formula
(Ix):
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R16 is selected fromthe group consisting of am no,
(G -10 )al kylam no, (C -10)alkyl, halo (G -10) al kyl,
wonyawaxg7{ G 5)al kyl, carbonyl (C)alkyl, thisacesfomwss237

(G _3)al kyl, sulfonyl (C 1-.3)alkyl, sulfinyl (C

1-3)al kyl, amno (G -10 )al kyl, (C 3-12 )cycl oal kyl

(G _5)al kyl, hetero (C 3-12 )cycloal kyl (G- 5)al kyl,

aryl (G -10 )alkyl, heteroarw, (Cl-5) alkyl, (C 3- 12

) cycl oal kyl , het er 0 (C3-1) ycI oal kyl, aryl and

het eroaryl, each substit A=\ or unsubstltut ed; R23 and

R24 are each independent/y segjected fromthe group

consi sting of hydrogen, (G -10 )al kyl, halo

(G -10 )al kyl, carbonyl t hi ocar bonyl

(G _ 3)al kyl, sukfonyl r,Sul finyl (C

1-3)al kyl,  ami no ¢S nd (G _3)alkyl, (C

3-12 )cycloal kyl (C 2

3-12)cycl oal kyl (C _K 2 aryl YG-rj,0)al kyl,

heteroaryl (C 1-5)al kyN; (Cﬁ% 12 )cycl Jal kyl , het er o

(C 3- 12 )cycloal kyl, aryl and hé&geroaryl, each

substituted or unsubstitut ed, or R23 and R2 are taken
wherkt@get her to forma substituted or unsubstituted ring;

R25 is selected fromthe group consisting of hydrogen,

hal 0, Rpti®,seyarioedt iton Xy, ghyadr cxgns askixy,of CRs and

agyl oxy, heteroaryloxy, carbonyl, am no,

i 0) al kyl am no, sul fonam do, imno, sulfonyl,

SU' fi ngben( Rl 1Q )1%&%end@lt‘1y( gel%%t)e"i‘i klom ClﬁfeijBd

(C 1-3)al kyl,” thiaocarbony § Fsr% , squonI (C|-

3F8P§9Ftl§alP?nDVdFQEeQ)aPR P/ RB- (EVaPG)aFR9P' OXY,

| AiyA@ok (), _a3kakkyl argzﬁgaxw) heyekeakkybxyClcaybahkyl,, amino,

h%&?rlg))agﬁ@aamm ,g%/?c)l %rﬁéocﬂ\—;;j&]? al kyllggﬁ?%yl, sulfinyl,
) iCeyel mbkyl, (G 1l&)Gd- kq»la,lHyéI ercxar(b©n&l (Q-3)=ldydl ,0ar yl

(i e T ol SBIE St o

) b %&%Ybal@@%no ko) aHetYdr odmyiino (Caep)iadMyiloy ciCoar vyl

ang RUQ kyT (& !5))iMe! eartdro @@clla eybsbht uiedcor) alkyl,
aryl (Ci-10)alkyl, heterocaryl(C;.s)alkyl, (Cs-
12)bicycloaryl (Ci—s)alkyl, hetero{Csg-i1z2}bicycloaryl (C;-
s)alkyl, (Cs-i12)cycloalkyl, hetero(Cs_;z)cycloalkyl, (Co-
12)bicycloalkyl, hetero(Cs;_;z)bicycloalkyl, aryl,

heteroaryl, (Cs-12)bicycloaryl and hetero(Cs-i12)bicycloaryl,
each substituted or unsubstituted, or any two Ry; are
taken together to form a substituted or unsubstituted

ring;

R;7 and Ryg are each independently selected from the
group consisting of hydrogen, halo, nitro, cyano, thio,
oxy, hydroxy, carbonyloxy, (Ci—ig)alkoxy, (Cs-12)aryloxy,
hetero (C;-19) aryloxy, carbonyl, oxycarbonyl, aminocarbonyl,
amino, (Cj.ig)alkylamino, sulfonamido, imino, sulfonyl,
sulfinyl, (Ci-10)alkyl, halo(Ci-10)alkyl, hydroxy(Ci-10)alkyl,
carbonyl (Ci_j09) alkyl, thiocarbonyl(Ci-ip)alkyl, sulfonyl (Ci-
10)alkyl, sulfinyl (Ci_ip)alkyl, (Ci-ip)azaalkyl, (C;-
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unsubstituted; and other synbols are as defined
above. I n yet a further enbodi nent, the conpound (1) to

wanoeo/ugery f or the present invention is represaut@ib2moyss237

the

the formula (1dd) : wherein Ais selected fromthe
group consisting of CR25 and N; Ri6 is selected from
the group consisting of am no, (G -10)alkylam no,
(@h)rdBal kyl , fﬂaLm)@@oa:IL(ky)l,alilnwno By crodayky s - (Cs-

5)1%;&;@(}.?§ﬂ£% (aCilté/lB) eﬂé‘ﬁ’ézilo tdy_ %Ic)%rﬂ(y?a\éllk(y@ Ci-10) alkyl,

1a3)yd4 tp) aﬁ*mbr(@teeyé@kw anyd scliz‘c) ﬂroai%w (C
1 DI d< &lompm é@l]élg,& ) et 8 Ky zofamy%)lalalfm (C1-

et bty hetnbe fpipE b ) @p&ﬁgy@ 51«,3/);',(%,?3@0%3_

h@l)ewsaalq'dlkﬁa,ch @Jbﬁhﬂdﬁcﬂﬁbaﬂkyﬂr}smeﬁmt(&dlz Rityicdoalkyl,

n|tfdz?grg n%%ﬁgrg 8&5 %ﬁ§§! k% gﬁ%l%%%ﬁ%%?@i Ralo,

h&esessr woxg/bl@mab@@yyl, aﬁﬁﬁb sp@stltbu)teél R¥I almsrq@stltuted

SUirf Q)AL R, Mh PO, t §KEH ODY etﬁakf taylsonﬁoa d@psaikited or
hal o CI .10 )al kyl, carbon

t RRGURShdiAt SCCr gy aPRE © @&I W%O?@ a§)‘3alar?yﬁeflned
sabbivieyl (C 1-3)alkyl, amno (C- 10 )alkyl, imno (C
1-3)al kyl, (C 3-12 )cycl oal kyl (C 1-5)al kyl, hetero (C

3- 12119 cymd o kK y¢mf@ilimgrat kythe acgmp¢@rdi 0 bl tkkylbe used for

r.aar ) algk I

?ge%g)ggl %/’l‘xegﬁéto glrg (%pr%geglltga %C?Dg,la yﬁ% ?%1%551) al k)y I
(C3-12 ) cycloal kyl, hetero @ \C// 12 )cycl oal kyl ,
9-12 )bicycloal kyl, hetero (CS-Ri2 )bi cycl oal kyI
aryl, heteroaryl, (C9-12 B e cl oaryl and hetero (C
4-12 )bicycloaryl, each i/t ut eg orunsubstituted;
R26 is selectedfromtrke ro cofisi sting o f
hydr ogen, carbonyl, (G't°10 )a Z; halo (G -10) alkyl,
car bonyl . (C1-3) aﬁ;g<y| Jhi ocaf bonylz, & 1- 3) al kyl
sul fonyl (G _3)al KyIz st G 3)alkyl, anino
(G -10 )al kyl, |mno||(C1 J4(C 3-

R \N N Rq

7 _

wherein

Ris is selected from the group consisting of amino,
(Ci-10) alkylamino, (Ci-10)alkyl, halo(Ci_i0)alkyl, hydroxy (Ci-
s)alkyl, carbonyl(C;-3)alkyl, thiocarbonyl (C;-3)alkyl,
sulfonyl (Ci-3)alkyl, sulfinyl(C;-3)alkyl, amino(Cji-10)alkyl,
(Cs-12)cycloalkyl (Ci-s)alkyl, hetero(Cs_i;)cycloalkyl (Ci-
s)alkyl, aryl(Ci-ip)alkyl, heterocaryl(Ci;s)alkyl, (Cs-

12) cycloalkyl, hetero(Cs_-i2)cycloalkyl, aryl and heteroaryl,
each substituted or unsubstituted; and other symbols are

as defined above.

In still another embodiment, the compound (I) to be

used for the present invention is represented by the formula
(Iz):
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12) cycl oal kyl (C 1-5)al kyl, hetero (C 3-12 )cycl oal kyl
(G _5)alkyl, aryl (G- o) alkyl, heteroaryl (C
waol20ed/ad7kyl , (C 3-12 )cycloal kyl, hetero (C 3- IPCT/IP2009/054237

)cycl oal kyl, aryl and heteroaryl, each substituted or

unsubstituted; and other synbols are a s defined

above. I n another enbodi nent, the conpound (I) to b e

used for the present |nvent|©@(3s represented by the

formula (lee) : wherein A |s\$éLR%ted fromthe group

consi sting of CR25 and N X0 i1s selected fromthe

group consisting o f hyd hal nitro, cyano,

t hi o, oxy, hydroxy, al het er oar yl oxy,

carbonyl, amno, (G _i sul f onam do,

i mno, sulfonyl, Ryl, halo (G -10

)al kyl , carbonyl (CY KY ocar bonyl (G -

3) al kyl, sul fonyl g inyl (C

1-3)al kyl, am no yatkyl , imrRgo (C 1-3)al kyl, (C

3-12 )cycloal kyl (C 1-5)al kyH, hetero (C 3-12

)cycloal kyl (& _5)al kyl, aryl (G -10)al kyl, heteroaryl
wherggi ). 5) gl kyl , (C 9-12 )blcycloaryl (C 1- 5)a|ky|,

het er o_( Ce- I2 C 1-5)al kyl, (C.3-12 .
) cycl 051(5k3ﬂ %J( %a§¥r\ 3DFC GECHR Qs%glé’-gi »f amino,
) b cye)l a:]aif;k}ydmlm,t et - (o()iaakyllZ) lhuadyoc(ICQaﬂoky[Lkéar yhydroxy (Ci-
{ er I ar
e)l cl ogrc?]gé%rg%%?c%%' ﬁ/ P dﬁ/rl‘ uns C%)r%? é J )3',3]_1}?%1
o@héfoeyh‘b@w alkyas aeﬂ-fhemléﬁwéalkmlst ampnarﬁ(c}me}alkyl
ew@QQ;)@;&lom@yp(qup%@ﬁ) Hél:ep&) e@segz fdg;rcltdaqk cl_

present i nve |on isre ent ed for
NG m | G S8 e Y by 2 TRy yer(Car)
aﬁOEWeﬂoemmymrnﬁﬁteﬁmelpgnngundaakylnodxyMS&ﬂdfheteroaryl,
the n n tion_i ed 0
So SRRE L e kR oy hBubSPL EaEChE R (b Est S B ave
f@stﬁeflEﬁ@odbnEﬁt, t he conpound (1) to be used

In yet another embodiment, the compound (I) to be used

for the present invention is represented by the formula (Iaa):

O\\S//O
—Ryg
i
R
5 _—Z,
Rs é 2R
|| z
\
PNt Ry
R H

wherein

Ris is selected from the group consisting of amino,
(Ci-10)alkylamino, (Ci-ip)alkyl, halo(Ci-ip)alkyl, hydroxy(Ci-
s)alkyl, carbonyl(C;-3)alkyl, thiocarbonyl (Ci_3)alkyl,
sulfonyl (Ci-3)alkyl, sulfinyl(C;-3)alkyl, amino(C;-10)alkyl,
(Cs-12) cycloalkyl (Ci-s)alkyl, hetero(Cs-12)cycloalkyl (C;-
s)alkyl, aryl(Ci-i0)alkyl, heteroaryl(Ci-s)alkyl, (Cs-
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for the present invention is represented by the
formula (I hh) :wherein R22 is selected fromthe group
waeosiesing o f hydrogen, halo, nitro, cyano, pdW/Ep2009/054237

hydr oxy, al koxy, aryl oxy, heteroaryl oxy, carbonyl,

amno, (G -10) al kylam no, sulf onam do, im no,

sul fonyl, sulfinyl, (G-10 )alkyl, halo (C -10 )al kyl,

c arbyolloa(I® yil-,3) b kgt ¢ (EhiDordbeondky1Gi -agyhl Ry, heteroaryl,

s n e I Kyl fo i C 1+3) (. '

(EREATE LR B opR s R padi Bt SIS are

) é9cF8aLRPE BBOYE5) al kyl, hetero (C 3-12) cycl oal kyl

(C1l-5)al kyl, aryl (G . jO)alkyl, heteroaryl (C

1-5) k%xlgur(f@%ﬁ/ 192'&3%”69%%51%6 (‘@TEIP%‘}%‘?{ kﬁﬂgl FRiRe gused
for £68- p2esbheydihoanyliohClsS)eplrieplented3bi2xhey doaaluldyl ,(Ibb) :

hetero (C 3-12 )cycloal kyl, (C 9-12 )bicycl oal kyl,

hetero (C 3- 12 )bicycloalk?{,oaryl, heteroaryl, (C
9-12) bicycloaryl and heterdEﬁGR%-lz ) bi cycl oaryl,

each substituted or unsub uted; R23 is selected
fromthe group consisti nydr ogen, carbonyl,
. C)
()

(G -10 )alkyl, halo (G - kyl ,Racar bonyl

(C1-3)al kyl, thiocarborgl 3)al kyl, sulfonyl (C

1-3)al kyl, sulf inyl (Q- anmgno (G -10

Yal kyl, imno (CHs : tycl oal kyl (C

1-5)al kyl, hetero (C (C 1-5)al kyl,

aryl (G -10 )al kyl, ary)/ (C\X-5)al kyl, (C 3-12

)cycl oal kyl , het ere”( 2 Hcycloéﬁkyl, aryl and

heteroaryl, each substituted or unsubstituted, or R23

and R22 e taken together to forma substituted or
whergaBypstituted ring; and other synbols are a s defined

above. The .co un )-to used for_ the present .

i nvent gbﬁw lcsa?)eg‘eecgcregd R tz}?beor%C}%’d) tcoor%&agﬁr’drb% Qf amino,

WOZ0OQy) &Uy 7&m amol, US200x)/0Ky810allo(Gane) wakyat i diydgioxy (Ca-

ea 0 a mbpgi ari{ at i ons,

L by B e o (sl ALKV

t RelapBayé (Emboal ket s suAd luadi(GisdA3 kYA i aP3nofPs-10) fhkyL,

SUELl, POPENGE1 MAT {@LL PAL RY 1 FAREL ER5POUNS e AL IRPONS,
s)alkyl, aryl(Ci-ip0)alkyl, heterocaryl(Ci_s)alkyl, (Cs;_
12)cycloalkyl, hetero(Cs.iz)cycloalkyl, aryl and heteroaryl,

i

each substituted or unsubstituted; and other symbols are

as defined above.

In still a further embodiment, the compound (I) to be
used for the present invention is represented by the formula
(Icc):
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enbodi nents and variations, A2 is CR25 . In yet
anot her variation of each conpound of the above
wenhedisent s and variations, A 3 is CR25 . |n mCymbivass237

vari ation of each conpound of the above enbodi nents

and variations, A4 is CR25. In another variation of

each conpound of the above enbodi nents and vari ati ons,
wher¥ip is selected fromthe group consisting of -CH 2- ,

-NH, -0- and -S-. In still another variation of each

conpouPdist sehechBey EreRbbAPNERPEPafEPPASTaNToRE, Citzy and

I §;selected fromthe group consisting of -0-, -

(CRi 9R2Z0 ) nl- -NR 2I-, -S- and -S-CH 2- , wherein m

is sel eg ad fsredmdﬂw gjrmp tmmsjlﬁilip’lg:cﬁ"fsﬁtlrikg of2 amitho,

d d
A PR R of g B TR oy (o
cy)amkal hi @arhzmyyl f@l@lﬁ ml,'kybarbbnqu:@xlyonal k@mey) alkyl,
aEMh@BMyl*@@E%SQ§k¥hox¥ul§§59%t% gugzqrb%xho (Ci-10) alkyl,

am noca ony (a k | am no fonam do
i KEmoz) QYF %jylfy Eca-$ ) %kﬂ(dle*i@r%ﬁ:kw CSﬁ'all‘?jﬂ(]‘d
I@))aailkyi a:ﬁyboclta%doxa@k&m a%étlsénolatﬁylogfﬁmcﬁrmyl (Cs-
;Sulifon a 1, sul fin
L T g
(étaahl Qubsyctuabﬁybr(fmsﬁy:altkjmteldet ero (C 3- 12

)cycloal kyl (G _5)alkyl, aryl (C _i0O)alkyl, heteroaryl
(C 1- 5) Rdeyhnd( RQ-aArZ psicdy cinstenanqentilis)salgated from the

he@%ep(gm%si;tm@ Cb!f' anybgé@ éé%k%}zl (€c33bralkyl,
)c%cl oal kyl | et ero

| oal
2 %u%yeq’cﬁii Cf?e‘% fa”(@lgg)i&zﬂ%blmyﬂb%?monsé}gﬁk
hg; eﬂaéyjy, ,sldl(fcﬂryllZ Q,bi) caa?&ytola,r yduBfith yet®@re) £ Xk ¥k, 12amino (C;-
| r | GU n
LS o g BRGP SBIA S R M8 B
subeteru(@dlﬁrcmgddskylt mled) allkgt, aady ROG1-18 addlydat ed
f g&&?sagggvel %Pﬁj@kgi' ngc e ngeny farmwg%n |

oxy, roargm xy, car bonyl, oxycar

( Gi2) YR |ka(ﬁq,n@ryéuaﬂsln t@a oaTilno Sasih tltuted or
subhbivbtitéted) dal Kyl ankdalry, (&Ge t@kér@&)’éetlﬁ@‘ beytorm a

()Ll BlocarbenVl (€ X AL, SN e srom

(CGheOyaduyl com:nstiﬁlg 8J ahkgkogéft, 3hd20) cpitoal kgyano,

(CE'hj'a)al 51\41 H?&f&gy f’koxy, aryloxy, heteroaryloxy,
carbonyl, amino, (Ci-ig)alkylamino, sulfonamido, imino,
sulfonyl, sulfinyl, (Ci-i0)alkyl, halo(Ci-1p)alkyl,
carbonyl (C;-3)alkyl, thiocarbonyl(C;-3)alkyl, sulfonyl (Ci-
3)alkyl, sulfinyl(C;-3)alkyl, amino(Cj-ig9)alkyl, imino(Ci-
3)alkyl, (Cs-12)cycloalkyl(Ci-s)alkyl, hetero(Cs-
12)cycloalkyl (Ci-s)alkyl, aryl(Ci-ip)alkyl, heteroaryl (C;-
s)alkyl, (Co-12)bicycloaryl (Ci-s)alkyl, hetero (Cs-
12) bicycloaryl (Ci-s)alkyl, (Cs-12)cycloalkyl, hetero(Cs-
12) cycloalkyl, (Ce-12)bicycloalkyl, hetero(Cs-
12)bicycloalkyl, aryl, heteroaryl, (Cs-;2)bicycloaryl and
hetero(Cy-12)bicycloaryl, each substituted or

unsubstituted; and other symbols are as defined above.
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12) cycl oal kyl (C 1-5)al kyl, aryl (G -10 )al kyl,
heteroaryl (Cl-5) alkyl, (C 9-12 )bicycloaryl (C
wol2dd/adyl , hetero (C 8-12 )bicycloaryl (Cl-5)pcikpehess4237

(C 3-12 )cycl oal kyl, hetero (C 3-12 )cycloal kyl, (C

9-12 )bicycl oal kyl, hetero (C 3-12 )bicycl oal kyl,

aryl, heteroaryl, (Cg I 2 )bicycloaryl and hetero (C

4- 121r) iedy & cfarlgﬁihelea&mb@iﬂbmrmruttélﬁ arompasidt (T uttql, be
usedOFo R2EnaNgrBsbRtak AvbAkeBnt 98€LBE 5Nt the formula

substituted or unsubstituted ring. In yet another
(Iddyariati on of each compound of the above enbodi nents

and variations, Yi is -C&C»-NR 23~ , wherein R23 is

sel ected fromthe grouﬁqunsisting of hydrogen,

carbonyl, (G- 10 )alkylS HRaeé o (G _i0)al kyl, carbonyl

(C 1-3 )alkyl, thiocaogyl (G- 3)alkyl, sulfonyl (C

1-3)al kyl, sulfinyl A) al kyl , am no (Q - 10

)alkyl, imno (C 1- yl, (€ 3-12 )cycloal kyl (C

1-5)al kyl, hetero R 3 ez5cl oa (C 1-5)al kyl,
aryl (G - 10)ahky /VEYENkyRm (C 3- |2
) cycl oal kyl ot 21’ o

cIo | kyl/, aryl and
het eroaryl, eac or unsu stltuted or R23

and Ri2 are tak dgetfler togforma substltuted or
unsubstitute®dingN In g
compound of the above enbodi ments and variations, Y i
wherb$n - (O -0O. In still a further variation of each
conmpound of the above enbodi ments and variations, Y i

is -NRAZ??sCéQlect@eeE@bm RRa !3§o§€| eéhgﬁisi:&ﬁ?ob&?ecms and

group consi sting of hydrogen, carbonyl ) al kyl ,
h¥fo (G -10 )alkyl, carbonyl (C 1-3)al kyI

t hi ocagbonyl aon cC1l-3

sul finPte (- y %ﬁﬁqiﬁg §§ﬁWhg%F r%@ (ﬁﬂ? Q waof amino,
(@z&b)adMWlamm@r I ch)uytallckai:lkylha(l(c Elsl)oabkyg,l héydroxy (Ci-
Sk %o@@*{i’l%ﬁ 8 et LA
(6&x ulﬁsznyi%méﬁﬂe yl,aﬁyil aﬁmllﬁemiéékyﬂr éﬁléﬁo (Ci-10) alkyl,
sybst it oIk pneedstat gy ed, h@t{eﬁz?-?caam dyd12aanes1 ( cl_

r!er ;o’gegrhy élomfolqual S%b%te'rto%tr?; - sLi Sﬁ(bslt [ t&&;

12) cycloalkyl, hetero(Cs-j2)cycloalkyl, aryl and heteroaryl,

each substitutéd or unsubstituted;

~ Rzs is selected from the group consisting of hydrogen,
halo, nitro, cyano, thio, oxy, hydroxy, alkoxy, aryloxy,
heteroaryloxy, carbonyl, amino, (Ci-ip)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (Ci_ip)alkyl,
halo(Ci-19)alkyl, carbonyl (C;-3)alkyl, thiocarbonyl (C:-
3)alkyl, sulfonyl(Ci;-3)alkyl, sulfinyl(Ci-3)alkyl, amino(C;i-
10)alkyl, imino(Cj;-3)alkyl, (Cs-i12)cycloalkyl(C;-5)alkyl,
hetero (Cs-12)cycloalkyl (Cis)alkyl, aryl(Cji-ip)alkyl,
heterocaryl (Ci—s)alkyl, (Ce-12)bicycloaryl(Ci-s)alkyl,
hetero (Cg-12) bicycloaryl (C;-s)alkyl, (Cs-12)cycloalkyl,
hetero(Cs-12)cycloalkyl, (Co-i;2)bicycloalkyl, hetero(Cs-
12)bicycloalkyl, aryl, heteroaryl, (Cy-12)bicycloaryl and

hetero (Cs-12)bicycloaryl, each substituted or
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In yet a further variation of each conpound of the
above enbodi nents and variations, Y2 is selected from
w0 bwogesup consisting of -CH 2- , -NH, -0- aneCEH$2009034237
anot her variation of each conpound of the above
enbodi nents and variations, Y2 is selected fromthe
group consisting of -0-, - (CRgRom -NR 2l- , -S
amg suBsCHtated; whereinnris sel ected fromthe group
consisting o f 3, 4 and 5 ; and R20
are ea@hslmeb%h%l‘é‘rﬁqiyf§@me€hédgffpéﬁl Fﬁesgﬁgaﬁg of hydrogen,

CRATbhiyg o(d,_ man_ngan Haa_ldxclcma@kynhl @axBeny1 (Ci-a) alkyl,

h%%ﬁ& F %g& 3§yﬁ§ﬁ§$yﬁlkoﬁﬁégpgﬁﬁ 1%’§ﬁ| roar on 1(Co

abkglaginoam$ubﬁOnmmaﬂkyl;nImnn@uhﬁ@mﬂkykunfcﬁyl

( 0) car (
PRI (B (R P ey (e-s) 2Lk L,
1a3)yé| pyrlp @bkﬂnyhete:rqasyél(ﬁws )ahkvho (Ci-12)09¥¢lgalkyl,
| Hee el 3) egrsyralrgsls ggy)_caﬁaoagraroggyi 5eakky! .
hetero (G 3- cl oa % g -10
) &gt L hl&eér &&r yr‘sclé81:l§}1§|e@y| an@cO@ £7) SW@;? So&t as
( @bfinalbkybovieet ero (C8-12) bicycloaryl (C1-5) alkyl,
(C 3-12 )cycl oal kyl, hetero (C 3-12) cycloal kyl, (C
9- 12n hanytcheal dyibodimdretr 0 1= co@pPimadyCl patkybe used for
[ e I I a eher
the PbsenloafbRibiop SE,JrPTehBriel By dhelREmENR Bath)
or Ri3 and any one of B 18 are taken together to form
a substituted or unsubstﬁg@_éd ring; and R21 is
sel ected fromthe group gonsisting of hydrogen,
car bonyl oxy, al koxy, xy, heteroaryl oxy, carbonyl,
oxycar bonyl, (G -10 Yal ky}Aani ng, sulfonanrdo i mno
sul fonyl , sulflnyl (N - )akaI o (G- 10
)al kyl, carbonyl ( Z, t hi car ong (C
1-3)al kyl, suRf Nsul fi M}
1-3)al kyl, am noy(C |n%ug,(c 1- S)alkyl (C
3-12 )cycl oal kyl \hetero (C 3- 12
) cycl oal kyl ($§ < Naryl RC -10 )al kyl,
het eroaryl (C'I-5)alkyl, F(C 9-12 )blcycloaryl (C
1-5)al kyl, hetero (C 8- 12) bi cycl oaryl (Cl-5 )al kyl,
wher@@nS 12 )cycloalkyl hetero (C 3-i2) cycloal kyl,
(C9-12) b|cycloalkyl hetero (C 3-i2)bi cycl oal kyl,
aryl, heﬂergadybﬁe@CfQOMthbigy@h@acphsisting of CRzs and

N;

Rys is selected from the group consisting of hydrogen,
halo, nitro, cyano, thio, oxy, hydroxy, alkoxy, aryloxy,
heteroaryloxy, carbonyl, amino, (Cj-ip)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (Ci-1p)alkyl,
halo (Ci-19)alkyl, carbonyl (C;-3)alkyl, thiocarbonyl (C;-
3)alkyl, sulfonyl(Ci-3)alkyl, sulfinyl(C;_3)alkyl, amino(Ci-
10)alkyl, imino(Cj-3)alkyl, (Cs-12)cycloalkyl(Ci-s)alkyl,
hetero (Ci-i2)cycloalkyl (Ci—s)alkyl, aryl(Ci_i1p)alkyl,
heteroaryl (Ci-s)alkyl, (Ce-12)bicycloaryl(Ci-s)alkyl,
hetero (Cg-13) bicycloaryl (C;-5)alkyl, (Csz-12)cycloalkyl,
hetero (Cs-12)cycloalkyl, (Co-12)bicycloalkyl, hetero(Cs-

12) bicycloalkyl, afyl, heteroaryl, (Cy-12)bicycloaryl and
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and hetero (C 4-12 )bicycloaryl, each substituted or
unsubstituted, or R2I and R i3 are taken together to

wJo sosn@ssubsti tuted or unsubstituted ring. | n mitip2009/054237
anot her variation o f each conpound o f the above
enbodi nents and variations, Y3 is selected fromthe
group consisting of -CH- , -NH, -0- and -S-. In yet
ahetkep (Cani Hvioncbbarnth eadposmdsoitutdée above
euhadbeatseand Xﬁﬁ'@Eh@?ssy%bb§sS§E@05§dd%%?ﬁbhhgboge

group consisting o - R2Otcr, -NR
and rp>-H 2r and&ﬁ?é:?'élnﬁﬂdﬁne%ﬁ{ ectred éér@é‘@&rﬁ@ d)OUtEb be
consi s and 5

I n 0
use‘ialfere’égﬁ gﬁ&éSBﬁdéHFFi}t%BPe&Fe&ePFSﬁFPﬁSg k’é’uﬁge Formula
(Iffg¢ensi sting of hydrogen, halo, cyano, thio, oxy,
hydroxy, carbonyl oxy, al koxy, aryloxy, heteroaryl oxy,
carbonyl, oxycarbonyl, am nogarbonyl, am no,
(G -10)al kyl am no, sul fonam d® m no, sul fonyl,
sulfinyl, (G _iO)alkyl, halo/(¥gio0) alkyl, carbonyl
(G _3)al kyI t hi ocar bony 1-3)al kyl, sulfonyl (C
1-3)al kyl, squinyI (C ! al kyl o amno (G -10
yalkyl, imno (G_3)al kyN (£ 3- 152) cycl oal kyl (C
1-5) al kyI hetero (C 3- |512) Cye al kyl (C 1-5)al kyl,
aryl (C -io) al ky,i, hetgr oar (C jé&al kyl ,
(Cg-i 2)bicycl oaryl \(‘g/g § héft er o (C 8-i2)
bi cycl oaryl (C 1-5)allkyl, Z.cycl oal kyl, hetero
(C 3-12) cycl oal k?ﬁl/ze(\ 2" bi cy®,o0al kyl, het ero (C
-12 ) bi cycl oal kyl* ar)N , heler oaryl (C9-12
)b| cycl oaryl and het er g %C 4-12 ) bi cycl oaryl, each
whergypsepeht 8¥mBPLuASuBst FEAEBEY 2RAVR21 is sel ected from

;Ip;l]%kouegchconm St negga};‘dh dr og}e):'qi car bo %b‘ﬁy%& acquﬁ% used

for rakkpkasend, 13ubf1bmam de, reprasenSde byylthestﬁbtmnyla (Igg):
(G -10 )alkyl, halo (G -10)gl kyl, carbonyl (C
1-3) al kyl, thi ocar bonyl (C 1\\3) aI kyl, sulfonyl (C
1-3)al kyl, sulfinyl (C 1-3) @\ amno (G -10)alkyl,
imno (C 1-3)al kyl, ( 3- cy\doalkyl (C 1-5)al kyl,

Sl-5) al kyl, aryl

5)alrkyl, (C 9-12

(C 8- 12 )bicycl oaryl

(G _i0)al kyl, heteroaryl
) bi cycloaryl (G _5)al ky

(C 1-5)al kyl, (C 3-12 )Rycl oa hetero (C 3-
Re~_ _-Z3 21/R1
if
V4 ~
R O N N

wherein each symbol is as defined above.

In a further embodiment, the compound (I) to be used

for the present invention is represented by the formula (Ihh):
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12 )cycl oal kyl, (C 9-12 )bicycloal kyl, hetero (C 3-12
) bi cycl oal kyl, aryl, heteroaryl, (C 9-12) bicycloaryl

wotwo/eser o (C 4-12 )bicycloaryl, each substi trgmemb2009/054237

wher

- and variations, Z4.+$5

unsubstituted. In a further variation of each conmpound
of the above enbodi nents and variations, Y3 is absent.
In still a further variation of each conpound of the
above enbodi nents and vari aél ons,R,; Y3-R14 is sel ected
fromthe group consisting o aryl/ heteroaryl, (C 9-12
) bi cycl oaryl and hetero (C 4- '\)\bl cycl oaryl, each
substituted or unsubstituted. In Ret a furt her

vari ation of each conpoupd—oR t he above enbodi nents
and variations, Zis N. ot her variation of each
conmpound of the above enbpdiffents Rnd variations, Z i
is N. In still anothergyariatio /of each conpound of
t he above enbodi nents and var i/atTdns, ZZ is N. In yet
anot her vari ati onrRef_ eazfi conoundZefRihe above

enbodi nents and varlg%l ons, Z\8 i§ N. In a further

vari ation of each co oupd he™above enbodi nents

7 7 ITNstill Re further variation
of each conpound of the abové enbodi ments
andvariations, Z5is N. In yet a further variation of
conpound of the above enbodi nents and vari ati ons,

Z, Z, Zsi Zée %gtgé @ESﬂe@ﬁg ﬁrOugoc%%%Eg%&nﬁéof hydrogen,

variatigh o7 Sac conpoun ve enbo
arfd hear indttingns cy&no,zithip, HXRIroxy,amd kKX Yar @ & yYG .

| hetlddda r@NLRET ALaiAty10N a%rﬁﬁcfkcqolqumglgﬁlhae

above enmbadj nents and vari ations, i 1.5 sel ec rdL 5<
t K ORI 1CEhs i1y éﬁlwfdw&geﬁulr%nalranﬁ%w atky
cafaa@bdl%»’alammoeaﬁ:beﬁyu cgﬁbémnyll caﬁ_beaybarfymlqcl_
am_n et oa
b}l g%h gﬁoé%éﬁi?g?i}éy unsu s& Gt é&lgﬁh{& ¥ho (c,.
anol aﬂekyl/,arlraim@hcloﬁ) @hlchlco(@gwmzytﬁlqaﬂéqdb(@a) alkyl
uns&% RS H%gcxamgWBi Blkyns arwleé; 18)‘%199fo

stituatéd pipera her varrtation

det goRFIIn&r1ef) atlrkéflabo(\fe Jehﬁééyﬁéﬁ€§yérﬁ81véﬁ1§t’llons
RHeﬂé&dﬂngz Ybicycloaryl (Ci-s)alkyl, (Cs-12)cycloalkyl,

hetero (Cs-12) cycloalkyl, (Cg-12)bicycloalkyl, hetero(Cs-
12)bicycloalkyl, aryl, heteroaryl, (Cs-12)bicycloaryl and
hetero (C4-12) bicycloaryl, each substituted or
unsubstituted;

R;z3 is selected from the group consisting of hydrogen,
carbonyl, (Ci-ip)alkyl, halo(Ci-1p)alkyl, carbonyl(C;-3)alkyl,
thiocarbonyl (Ci-3)alkyl, sulfonyl(Cj-3)alkyl, sulfinyl (C;-
3)alkyl, amino(Cji-ip)alkyl, imino(Cj-3)alkyl, (Cs-
12)cycloalkyl (Ci-s)alkyl, hetero(Cs-ip)cycloalkyl(C;i-s)alkyl,
aryl (Ci-10)alkyl, heterocaryl(Ci-s)alkyl, (Cs-12)cycloalkyl,
hetero (Cs-12) cycloalkyl, aryl and heteroaryl, each
substituted or unsubstituted, or Ry3 and R;; are taken
together to form a substituted or unsubstituted ring; and

other symbols are as defined above.
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substituted or unsubstituted 1-nethyl (piperadin-4-yl)
In still a further variation of each conpound of the
w@abhpyeosmbodi mrents and variations, R is sel ecteg/imomos4237
the group consisting of hydrogen, hal o, am no, al koxy,
(G -10 )al kyl, hetero (C 3-12 )cycl oal kyl and aryl,
each substituted or unsubstituted. In yet a further
var iBe oremgowsdt h( Eonpourrl wed heombbve raeeeibelrgention

can BAd ¥68h@EHOQ%COBd&§gh¥€r@Qﬁﬁglb% dF0eh gvainisatyi7an agld
ound of the above enbodi nents and vari ati ons,

Uszoﬁl/pélggﬁécted fromthe group consisting of hydrogen,

hal orrarshesuastidties of alcubsimpaoitied 4€ thd)abdyd. | n
anot her variation of . ea&ﬁFco ound f t he abave

till
embodiBERtReRPS 4AG F4RPRET o bt NP on of
eachanombeundabfathenabbveaembodumeums ahdtwerabau@ns, A, is

CRzs. elﬁo@ rlhsarﬂﬂ'{q‘levrarx}aagla %n (%Ajf 'esaé}{ 'cfd\ln f‘ylj.he above

Ina further variation o npoun above
embodipedtreand Hadiakirasi ods, 1$MCRsss&@swﬁ¢uﬁ@@t8ﬁr

varlaeiahswt dhed exagblkulb. ofnthbi bbowef 'éhb'@@&m\é@ltlsabh@n
each conPound of the Ebovggenbod

nts a
varighi pasy ofie, LRIKES o 18uBs EPELPES. SPCdRLdBE PLuegh compound
of tabkabwvelambeﬁlmehmstbad variationsef Agath CRspound of

o SRS LIS ool 3, i s

embodameatsoandf veadhtdongould b$ shbeabevefredothaedrgup

consggglﬁarbgtngg? R4NHS -Y4-Radg Wherein Y4 is absent or
't nKer prOV|d 1 or 2 aton1separat|on betmee fR%Z

and Ihestihy Q@W%hVWQ%l%t%%h%c aFfePReYnd
abovéebﬂbbﬁdméhﬁﬁ1hhagh@@@ataaﬁbstN@glgfséydtﬂgenfrhmlﬁhe group

an [ hydr, , cagbonyl, ox - .
cons ki oRY, %C-IZ )é?&f‘%?@&’mwet TG to) Al o%ym(l #Herein
m iscaeberykd dxpuatbengiroupnicrosastidngl ofali,nd, € 3, 4 and

. nl0 n

5; R kﬁh# niP? %H* PZ %%d %F£€ seagééggzkfoﬁu£ﬁé ¥£oup
consasnzyng ear barﬁlgﬁpg(ear Rdpal r@yﬁn%hrcaé@nb@ﬁw hydroxy,
carb6§tlb§ba|51kox U'EQP Yoxg§ héQk&b&f@lo&@'fbﬁfboh@l'lo

oxyohSastir | SRESEEonTY ) AMEgPr (Cr3oslKEyETbaTky (C

sul fonapdbkyl imino, sulfonyl, sulflnyl (Ci-10)alkyl, halo(C;-
10)alkyl, carbonyl(Ci-3)alkyl, thiocarbonyl (C;-3)alkyl,

sulfonyl (Ci-3)alkyl, sulfinyl(C;_3)alkyl, amino(Ci-1p0)alkyl,

imino (Ci-3)alkyl, (Cs-12)cycloalkyl(Cis)alkyl, hetero(Cs-
12)cycloalkyl (Ci-s)alkyl, aryl(Ci-i1p)alkyl, héteroaryl(Cbg)alkyl,
(Cy-12)bicycloaryl (Ci-s)alkyl, hetero(Cg-12)bicycloaryl(Ci-s)alkyl,
(C3-12) cycloalkyl, hetero(Cs_iz)cycloalkyl, (Cs-12)bicycloalkyl,
hetero(Ciz-12)bicycloalkyl, aryl, heteroaryl, (Cs-12)bicycloaryl
and hetero(C4-12)bicycloaryl, each substituted or unsubstituted,
or Ri; and any one of Rjg are taken together to form a
substituted or unsubstituted ring; and R;; is selected from the
group consisting of hydrogen, carbonyloxy, alkoxy, aryloxy,
heteroaryloxy, carbonyl, oxycarbonyl, (Ci-ip)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (Ci-i1p)alkyl, halo(C;-
10)alkyl, carbonyl (Ci-3)alkyl, thiocarbonyl(C;-3)alkyl,

sulfonyl (C;-3)alkyl, sulfinyl(C;-3)alkyl, amino(Ci-10)alkyl,
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hetero (C3-12 )cycloal kyl (G -10 )al kyl, aryl (G -10 )
al kyl, hetero (G- 10 )aryl (C 1-5)alkyl, (C 9-12
w0 hiogyesoaryl (G _5)al kyl, hetero (C 8- 12)bi cyclsmaoyoss237
(C1-5)al kyl, hetero (C _io) alkyl, (C 3-12
)cycl oal kyl, hetero (C 3-12 )cycl oal kyl, (C 9-12
) bi cycl oal kyl, hetero (C 3- i2 )bicycloal kyl, (C 4-12
iminpa€yhk) ahkyér o (CEi12) QYyalgalky I @-4vad by by chebe yo (Gnd

12) cﬁ%%rl ty<1Qc~ 1§ a)lbayclyclawlylol 1%?Stﬂk$9£bshé‘i:€§:8gr9ﬁ Ci-s)alkyl,

nsubs In one varlalon |s sel ectedfrom
(Co- n)rmc@fwrdbhgqls@ Hpk, -heppro (Cepghbicynlogry L §a-s)atkyl,
(Cs- 1§W&Mam%¢ ,ath@tfbra@ $) @&ﬂrdahudyrlbst(ud sL1,3BatRetoalkyl,
at i of eac npou t he aboyve i, ent

hete Qi pap oS T & o o N e iy [ Gl 0aryl
and heoerbh&gf)dmm:ymhsalsylngemh hywbogemytéedl or msulbstituted,

cy th| , i
or LA, S fre W DL o PLDMIRY Sl edlinog on
unsu atb*éh’yed B%98ar bonyl , am nocarbonyl, anmino, (G -10

) al kp %}Eﬁ%no%ﬂé‘roml%ldr{ndp a%ﬂ félﬁt\@ouriﬂ”(fﬁ NYHe above

embo éﬁ“ﬁ%g ; k%bgﬁﬁl e&%&%%ﬁ 360n§ﬂ9e(re|1n1823 is

sele):g{akyfroﬁuthénglroﬁ@ cdfisjatkyb, oSuhf{dnpl;e('lQ cha@pahkyl,, (Ci-

oG S S Ao B g s o
3) allet eran (ROmy 1 (G; - m)ya:lbﬂlkyfﬁuJ(f}nﬁb qml@lkﬂa‘r ygmino (Ci-

10) 2161, 1%%‘&"01 {)%tl%ycl (Qcal 19? éwhoéﬁk}ﬁb?'skxhkyﬁc 9-

b
hete(@é&is-lzg 3&? oar%la}f% %cs %&kﬁr%é@:erca 3dYlro ) al kyl,
hetet&a3dyl2c). QY@RQ?&L‘Y' (CsheteyO1 441 1Byl 2 %@w@t@ed:iayj cy(cﬂoalkyl
Cl Oa et 1.C
ary1y2p8 bohE¥Sa PRy pacl S ERSeiFyPeur akobfShaRuthed or Ros
and B alret erdenCtHab2her dyeclfoamyla, sedstt isuiistd tant ed or

uiefdy In yet another variation o f each
unsuHE%Egﬁ{ﬁ%& $ ?he above enbodi nents and vari ations, R4

i s ISR 27 furiherei YA Rt 1@ sefe@as: f FoRPPRRAgOdupthe above
embo@@ﬁéhféglagdo{rabyeweﬁs, kal s ltt((D)OTO@yano thlo OXY,

?g?;ﬁ%%}: Clﬂ.re?aer t@/ezi %a%%ﬁ]%g&koéy ﬁompound of the
abovexymhbhmmghtsaahdoealrh)anybnam 1o,i{ GNRG)CdDbkyl, awhroein Ras
1o SRAPRRRRTE LS gh DKo B LB el b

Clgﬁxalkyl halo( Cllo alkyl, carbonyl 1-3)alkyl,
thiocarbonyl(Ci-3)alkyl, sulfonyl(Ci_3)alkyl, sulfinyl(C;-3)alkyl,
amino (Ci-1p)alkyl, imino(Ci-3)alkyl, (Cs-12)cycloalkyl(Ci-5)alkyl,
hetero(Csz-12) cycloalkyl (Ci-s)alkyl, aryl(Ci-i0)alkyl,
heteroaryl (Ci-5)alkyl, (Cs-12)cycloalkyl, hetero(Cs-;2)cycloalkyl,
aryl and heteroaryl, each substituted or unsubstituted, or R:s
and R, are taken together to form a substituted or
unsubstituted ring.

In yet a further variation of each compound of the
above embodiments and variations, Y, is selected from the group
consisting of -CH,-, -NH-, -O- and -S-.

In another variation of each compound of the above
embodiments and variations, Y; is selected from the group
consisting of -0-, —(CRi9R20)m—, -NRz;—, —-S—- and —-S-CH,-, wherein
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10 )al kyl, thiocarbonyl (G -io) alkyl, sulfonyl
(G-i0) alkyl, sulfinyl (CI1-1Q) alkyl,
wo oy/i@¥azaal kyl, (C-10 )oxaal kyl, (Cio) oxaadtap2009/054237
imno (G _iO)al kyl, (C 3-12 )cycloal kyl (C 1-5) alkyl ,
hetero (C 3-12 )cycloalkyl (CI1-1Q) alkyl, aryl
(G _i0)al kyl, hetero (C- 10 )aryl (C 1- 5)a|ky|
m 1598¢2e¢bedy§rgaryhe(GIQUE)Cahﬁybtlhetefoo(cév 22 3, 4 and

5; R%?b'a‘?ﬂéle%‘ré’f e (adh @rﬁﬁéﬁénd%%%éﬂcﬁ@& aF Kyth » tlﬁ& group

cycl oal kyl, hetero C cIoaIkyI

conswtew 9£| RyfrogeperBager SCYF‘QO) bt yev 08KKyi h (iéoxwz
carbbﬂ&beyhe&Ek@x§§lainbﬁyy|heﬁ@k@ai?lbby¢y@b@Bbﬁbland

heéero (C4-:1 % jcye goar h subs% ted or
OXYC@h 88¥%rtﬁ?éﬂ°c hogny rtﬁ r 9ar ik of hn%bnpound
sulfohamhdéocabbmenepbsdl frenyd, aadlfanyatléﬁsdolekﬁl NiRalo (Ci-
10 al%gzl %arb‘és%‘g;rﬁ'c” E)f%i}égi sgl ‘-?Lo%tc%‘iﬁor g)T
sulferyl (ﬁydi ekyyl caﬁ@bﬁynmwcl(atalml) alamé;ay (C(@o Mallml
1m1n%@t¥%?ékaDet@C?lﬁﬂ&ydfbaﬁKYigﬁﬁs EPEPDNYhetero (Cs-

12) CYRAPPQa Goes) Pr Car@%&ﬁd&rw%ﬂﬁwny RUER Ry
(Co- mmxt:s(.&lo_azﬂmadd@yé ),alhwﬂr,owet(é}e (A1) A ileplcl cmarydol®@ils) alkyl,
(c3_1{)%gc'-1180%131'mk ,hetthl éjyc(f@ lﬁ@f(la' ke, $BLEQRY batky1,
hete(:o:i(cj'a@;)alqiacwmall(ﬂr ag_ml)oxragtawarxb (@-)0davglioaryl
and hgkggoQ hgIﬁg&yéiéﬁé%%((%£%h]éhﬁéﬁﬁ%&ﬁéﬁyér(&hsubstltuted

het ero ).cycl oal k (O -1.0) al kyl
or Rair?Pd(EPYl@n?an(wa ReCetd Kem HaetnpT e £3mIkyI |
subsf;%tﬁtecllzo}billﬁyﬁll)@aiyhil:ﬁ@ ilﬁ);al Ky, Ié?leflgsr Qsel(lk@clﬁ:-édZ from the

clo -B)a et er - a
groud ;SHSL3EHu, oF) vikPery: (e3EhSH91 bk oarkBr Y arbTeny.
hete)bacy&bﬁalkyhrbheybroogﬁb?rbéanbcgcgoalkyky14M%n¢2
e i G

N i - T
10 al@W§ub§@Fb@P§d Carrd aRXg lirs tdlosardemiiloiRit He dndup
sulf6RPsi8l I3§191;a§1 hygﬁp @ﬁémah ) BY HE0XY ameabhoNY b PXVky1,

iming Ty oYY Lar foiyt) Boh Tt et (e E3e0 (eo-

12) cy)caloaykaimi ( m@Ts)sulkfyanaMr@d Giohel kgl f baybroambzﬂl Ayls) alkyl
B
(C3lax¢$¢loalkyl hetero (C3-12) cycloalkyl (Co-12) blcycloalkyl
hetero (Cs-12)bicycloalkyl, aryl, heteroaryl, (Co-12)bicycloaryl
and hetero(C4-12)bicycloaryl, each substituted or unsubstituted,
or R,; and Ri;3 are taken together to form a substituted or
unsubstituted ring.

In still another variation of each compound of the
above embodiments and variations, Y3 is selected from the group
consisting of -CH;-, —-NH-, -O- and -S-. |

In yet another variation of each compound of the above
embodiments and variations, Y3 is selected from the group
consisting of -0-, —(CRigR20)m—, —NRz1i—, -S- and -S-CH;—-, wherein
m is selected from the group consisting of 0, 1, 2, 3, 4 and
5:; Rj9 and Ry are each independently selected from the group

consisting of hydrogen, halo, cyano, thio, oxy, hydroxy,
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sul fonyl (G -10 )alkyl, sulfinyl (G-10 )alkyl, (C-10
Yazaal kyl, imno (G -10)al kyl, (C 3-12 )cycloal kyl (C
wdl2dd/adRyl , hetero (C 3- 12 )cycl oal kyl (G - 10pQwEdrydy/ 054237

aryl (G _io) alkyl, hetero (C1-1Q) aryl (G _

5)al kyl, (C9-12 )bicycloaryl (Cil-5)alkyl, hetero (C 8-

12 )bicycloaryl (C 1-5)al kyl, hetero (G -10 )al kyl, (C
carbgny2 okyy claddokyl,, heyépay( CheteZopaydlosal,kwarbeayl,
oxycgrb%hQUCY%hﬁﬁb%&&boﬂ?ﬁer?mﬁgo %@)oph§¥gh9ﬂhkﬁl (C

hetero cl oar
sulfaﬁamﬁéiperémee% s lfpNYyel §g}|l§llnyéacHcsubéﬁ?(f‘ﬁ@-ed%ﬁ?-o (C1-
10 altU%SlU,bdeﬁ}:Lﬂrqm (d10; m&yaa,r ltatldﬂarﬁf&a?l gC:sgl £k, from
e.grou nsi st n asu L1tut r
S“"—BHQ’&%E&P?&?Z‘&%('QSU@?& %Q&PEgiﬁn‘ N ) érlo&’afﬁ'ﬁ
iminedChal dkyadf, dﬁbhzb@ﬁ@b@mhkpi(the abbyg, ehbbdrotds-s
12 C}ﬁlrl \'j_qgﬁ} a(tdl Qﬁl@ O anélkgmbt lﬁ%t%rr %Q‘gl C1 5) alkyl

consi st’l ng stitute

(Co- mh%a%m:l%ﬂéh @es 5fIaka|hetﬂr%@e—az)fmrcwre]rowli thi-omlkyl,
(Cs- 19fc§é‘§c’3‘a§9ﬁpouﬂé’t@f:ot@?lﬁmcﬁm m?mgslzé)%q_cycloalkyl

varlations, anot he i ation of
hetedUhounBUERALOr LERD: ML ohBaT ARrY s ang el Y hRary]
and R@tesosehagtbﬂcfcboatyk,ge@@m sobst stuhgdobr hydsalgshituted;
al car
and {3 G AR R DA ond? S0 AOShSA ] B Hvardsdh,
carboﬁyé@w, c eApouvd @frytlheyabbeéeénaémlméms capgponyl,

oxyc&%ﬁbﬁ%ﬂonqcll )§lﬁy§&$§ﬁétU&@Ff@ﬁaﬁfé@bSihiHBedsulfonyl
i) anot her vari ati on of

Sulféaﬁﬁourﬁ&ﬂp %HéY%\bo%l%%)om ﬁéﬂ%@rarﬂf%f}i@ti%ns alkyly

thiokakrBonkn (¢ 31_3 au;kyner stall f iy 0(C,0f) £BICYL pomo.l.f{idly(l]l: cthealkyl,
._apgve g ments a on cle r.o

SRR ARl Al Sty ARl RN S e ta (U LI

hetecypdCope bpytloabkl §Gibst & tkykd @thn@ubshalkmkyj In a

hete];:n_%‘i:ggr cValr a?u‘k 9N QE, ! 12%1&398?8&991% Pgé}???veheﬁero Cs-

arl ations
12 blgrya};pacrdﬁls CSH r?glvlwf,w&aengéﬁycﬁyaﬁéw} BFitRE Cdfrd- (C

12) cye1Daal kil ,, @@0{5 gub_s{bnbam 191 heRsubsichl Y BdeytNost kil ,
ri |on ound of the %

arylen%g%%2§%5§ nd(@aﬁ ggp ioaﬁy gnd hetero( 4;u¥%1cycloaryl

each substituted or unsubstituted.

In a further variation of each compound of the above
embodiments and variations, Y3 is absent.

In still a further variation of each compound of the
above embodiments and variations, —~Y3—-Ri;s is selected from the
group consisting of aryl, heteroaryl, (Ce-12)bicycloaryl and
hetero (C4-12)bicycloaryl, each substituted or unsubstituted.

In yet a further variation of each compound of the
above embodiments and variations, Z is N. In another wvariation
of each compound of the above embodiments and variations, Z; is
N. In still another variation of each compound of the above
embodiments and variations, Z; is N. In yet another variation
of each compound of the above embodiments and variations, 23 is
N. In a further variation of each compound of the above
embodiments and variations, Z, is N. In still a further

variation of each compound of the above embodiments and
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hydrogen. In yet a further variation of each conpound
of the above enbodi nents and variations, R 12 is

wosloged®ser from t he group consi sting of hydr ogercT/rb®/os4237
am no, al koxy, carbonyl oxy, am nocarbonyl, sulfonyl,
car bonyl am no, sul fonylamno, (G- 10)al kyl, hetero (C
3-12 )cycloal kyl and aryl, each substituted or
variaghgobsti Zuteel. NI nlmnpeher Larilker omapiatien ebnpachd

compBE BthaQﬁgeaSgQ@dbﬁBBH%m@B@sVQBHaQEQQﬁtlg%é iy,

Z3, Z
ected romthe group consisting of hydrogén, afo > *
and an1®%e AR HOXY; %%r%@ﬁyb%&yvaéh$%aa%r%%n%@chsﬁpmeﬂymd of the

aboveakhebyliaBhee, asdl karykaione, ¢ ) atkylz;, heteand(Ls are
3-.12 )cycloal kyl and aryl, each substituted or

eachyfisubstituted. In still another variation o f each
conpiruretidl X drivet ledao viea erdooicimmentt ssanid aampaindnst el

abovgseashsgﬁsﬂtgfggatOsrgsegengonﬁlS{éngef étgéleroﬁlﬁﬁg group

et er oar
conseatbogypf hﬁﬁﬁ@gepo hia@)PaI ﬁwam nélk§§[¥fr oﬁaﬁb@@yloxy,

am1nb€h990n§y|f@ﬂikon?ﬁ'fbﬁYbon?@hleba|5thoh§hﬁmﬁ§b'0)cb
al kyl car bon t.hi ocar bon

k
10 a%&ﬁl'Bfﬁqsﬂq dPSGH?#OF%kYXB?QPk9Fy UFPF yFupgtituted or
unsubsﬁiﬁ?kyﬂr aFLyét(€hotﬁe}?thyhaﬁlﬁhnof(éhcﬁ)abhpbun@Cof
c a et
the dpofs)FiGpatcits) anp, phifliopdy §o)50 i Sungy Lhused, or
unsupells)lamzlypipe@edizylb| épcho&nyLhec vsylaltkyn olieeerch
comp@ggdlgfbtﬁ¥05965¥leﬁg$d§%@hkﬁlanﬁcgaégﬁtﬁﬁﬁgoathis a

hetero (C3-12) cycl oal k I 2 )bicycl oal k
subSHéFeﬁsd(e¢3UP2uP5Fé§eF8§|Qymetaw}|Plﬁ@?éé&ﬁrﬁrylec

9- 12rn) hitciyicl car sl r el hederar (da -d2 éélimyccdxﬁ;acmyrhd &Aacthe
b substituted, or _unsubstituted. ﬁ% ot her arla%ﬂon
abovg PrbdRnERkSaR SRLCAL8RGYe e R EEAngrom the group

conswatnag|oﬁshyaroges sbbéotedmﬁnon1ahkogyoupCCQmBaSkyhg

hete? ch3ﬁ %ﬁi% YE%Paéﬁﬁ hft%%gg( %%% aﬁky'
unsuasyntuﬁ@tier &ar ylet ecfgrtneybwéyéﬁéapw oénaaﬁét @p@peend of
the 4bbde) BeY¥akABAYE, aﬁacba§ﬂﬁﬁﬁbh5teﬁzoisUM§&§§ééﬁUted

In aIIlc uggoht elélax;allrafa{tofor? off eeaacc r;[1Ppool'lunnd og the above
embodiments and variations, R; is selected from the group
consisting of hydrogen, halo and substituted or unsubstituted
(Ci-s)alkyl. In still another variation of each compound of the
above embodiments and variations, R; is methyl. In yet another
variation of each compound of the above embodiments and
variations, Ry is trifluoromethyl. In a further wvariation of
each compound of the above embodiments and variations, Rs is
substituted or unsubstituted oxaalkyl. In still a further
variation of each compound of the above embodiments and
variations, R, is a substituted or unsubstituted alkoxy. In yet
a further variation of each compound of the above embodiments
and variations, Ry is substituted or unsubstituted aryloxy.

In another variation of each compound of the above

embodiments and variations, Ry is =-Y;-Rz7, wherein Y, is absent
or a linker providing 1 or 2 atom separation between R;; and

the ring to which Y, is attached; and Rz7; is selected from the
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t he above enbodi nents and variations, Rl4 is sel ected
fromthe group consisting o f aryl and heteroaryl,
weaoviegbsti tuted with a substituent . sel ect ed dawibiv@ss237
group consisting o f halo, carbonyl, (C 1-5 )alkyl,
al koxy, am nocarbonyl, am no and sul fonyl, each
substituted or unsubstituted. In still a further
groupacbasushlngfOéahhdcogpoundaéOﬁ nhéraboeyasabotihent 9XY,
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er

hete%eﬁm?d% <fl°%%§t sso%f?y%aéa**%ﬁk VIBHE elead o],
12 bl)ctyczﬂgaaldailkyl C4a1rzybryhet bedearyl( Cl-(lﬁj aryd, ) hecyoldgygloaryl
and ﬁ@@eggké yéfb%g%fycéQ@ﬁY£ub§@£9u§@@s$ft&ﬁ@@b@fltuted

unsubstitu are each i nde endentlg
In ogg| é;fét’—’éétf—PBm ¥hel yrepfeerdi STPRghRE %w%gg sisting of -

CHp- ;(ZgImey: Lo{ Qﬁgc%@@l k)t/)im ]h:ﬁkbﬂhéﬂ véﬁ%(aai&yj la}g@aréomndent
a |.QCar non SuU 0
5 ARt 2 A e fan 7 A e FHRORDY lof pHe

abovenembo@@meﬁlalhyh veflathznpcyémoa$ky®Riﬁ:ﬂhe;a@kyRm is
2 I I
e
cyanﬁet é;%‘lx@oq cosy12hy@1y@|xwal @yprboaw}pxamd (Retie %ﬁlﬁ%yr ei e4r
12) af¥ﬂ3§ b utad d#?%?ﬁ%gﬂb&&edcagboﬁgi ,abstyBa4pang1t aken
su

minb2ichien o Torm &iauter) (led of infubotl uied” Uon.,
sulf@h@le embﬁdhgentscang)ahkyht|nm$o ®R-1€ dlkyINRhydroxy (C;-
10) af% (Qaé%é%§1 Siﬂyl thiocarbonyl (Ci-10)alkyl,
sulfonyl (Ci-1p) alkyl, sulflnyl(cyqo)alkyl, (Ci-10)azaalkyl, (Ci-
10) oxaalkyl, (Cj_1p)oxoalkyl, imino (Ci-10)alkyl, (Cs-

12) cycloalkyl (Ci-s)alkyl, hetero(Cs-i12)cycloalkyl (Ci-10)alkyl,
aryl (Ci-19)alkyl, hetero(Ci-ip)aryl(Ci-s)alkyl, (Co-
u)bicycloaryl(CLs)alkyl, hetero (Cg-12) bicycloaryl (C;-s)alkyl,
hetero(Ci-1p) alkyl, (Cs-12)cycloalkyl, hetero(Cz-12)cycloalkyl,
(Cs-12)bicycloalkyl, hetero(Cs-12)bicycloalkyl, (Cs-12)aryl,
hetero(Ci-19) aryl, (Ce-12)bicycloaryl and hetero(Cs-;2)bicycloaryl,
each substituted or unsubstituted.

In yet another variation of each compound of the above
embodiments and variations, Rgy is —-SRy;, wherein R;; is selected
from the group consisting of hydrogen, halo, nitro, cyano,
thio, oxy, hydroxy, carbonyloxy, (Ci-10)alkoxy, (Cs-12)aryloxy,
hetero(Ci-19) aryloxy, carbonyl, oxycarbonyl, aminocarbonyl,
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R22 is selected fromthe group consisting of hydrogen,
hal o, nitro, cyano, thio, hydroxy, alkoxy, aryloxy,
whahenesry| oxy, carbonyl, amino, (G -10 )al kyl@aw/m009/054237
sul fonam de, imno, sulfonyl, sulfinyl, (C1- o)
al kyl, halo (G -m alkyl, carbonyl (G ._3)alkyl,
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1z>b11 %E)xwlam (- ](zéa §§, ahﬁgfem(hm@ ?@’11 y‘%a -23) ﬂ%‘%yc(learyl
and Bet@rpcgehopbkyycldady ) atdett , sitedeiouf&i 3or I2nsubstituted.
) cy y)
het gﬂroar gd]it(é‘%flé?ﬁa]kgﬁmn( ?% é% &%p(ﬂ}@l fhtel%eerac?ove
embo@@ngnts pogcieairyiongsyRs ahd h@RErBanyM'Qﬁﬁﬂﬁ Rz7 1is

seleéHQétEEHhegh@rgHBﬁHbéthHE%Qngobeg§d§B§e82 ﬁa@otak@ﬁro,
together to forma substituted_or unsubst | t ted r|n

cyanpy §RéPhePX¥ar PAEFBKYof CRARAN¥SABEund Cafiot %%%Ve
12) ax@rﬂw@',?matt%rgmtlygo iaay'ueny, Bazbbﬁlya Sblaybatrbbeﬁlor
L unsupstitute n n e
aminggefr PP¥ rof B34 ﬁ’cégbdé ﬁ%ﬁ%n%bo%éigé% @]%%ht%m%ﬁ%’
sulfaay[Lat BobEinR22 i(€:1abbstkylut etk be (Cnsulssitkitlut ddydroxy (Ca-
10) a19%A! Owaqg&;dngﬂ (A a@ﬂ?ﬁheEhY@Ebi‘Bbﬁﬁ}lQE ggpgmyﬂpound

t'he a di ments and vari ati ons

SUlfaﬂﬁlt(ﬁkem 2 bgel hesul BLRw Faoaliodycl (Go-op azaalkyl, (Ci-
10) oié@l@(rchycddl 106 Qxéah.ﬂizl” mﬁlnme§l 1{)”&1@1 Vm:j ation of

) S e RS BIOSSLIRELE 209 harlpdd 20,
arleCliiasanBj?lI uth ede po (xelr_aoz)lam/l Icn ﬁtallktyla f (@t her

12)b1c6§l)’élao r% &fl 5“3’)aao_lhc}5:lonn1%%q:o (Cg- 12§b1cycloaryl (Ci-5)alkyl,
hetero(Ci-10)alkyl, (Cs-12)cycloalkyl, hetero(Cs-;2)cycloalkyl,
(Cg-12)bicycloalkyl, hetero(Cs_i2)bicycleoalkyl, (Cs-12)aryl,
hetero(Ci-10)aryl, (Cg-12)bicycloaryl and hetero(C4-iz)bicycloaryl,
each substituted or unsubstituted; and Ryg is selected from the
group consisting of hydrogen, oxy, hydroxy, carbonyloxy, (Ci-
10)alkoxy, (C4q-12)aryloxy, hetero(Ci-ijp)aryloxy, carbonyl,
oxycarbonyl, amino, (Cj-19)alkylamino, sulfonamido, imino,
sulfonyl, sulfinyl, (Ci-10)alkyl, halo(Ci-1p)alkyl, hydroxy (Ci-
10)alkyl, carbonyl (Ci-19)alkyl, thiocarbonyl (Ci-10)alkyl,

sulfonyl (Ci-10)alkyl, sulfinyl (Ci-jp)alkyl, (Ci-10)azaalkyl,

imino (Ci-10) @alkyl, (Cs-12)cycloalkyl(C;-s)alkyl, hetero(Cs-

12) cycloalkyl (Ci-10) @alkyl, aryl(Ci-ip)alkyl, hetero(Ci-i0)aryl(Ci-
s)alkyl, (Ce-12)bicycloaryl(Ci-s)alkyl, hetero(Cs-

1»)bicycloaryl (Ci-s)alkyl, hetero(Cj-10)alkyl, (Cs-12)cycloalkyl,
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above enbodi nents and variations, R23 is hydrogen. In
yet a further variation of each conmpound of the above
wenbgdisent s and variations, R25 is hydrogen. Baur/yp2009/054237
anot her variation of each conpound of the above
enbodi nents and variations, R27 is a substituted or
unsubstituted heteroc cIoaIkyI (G 3)a|ky| In stil
hetenné€her) sxgliaallon of (GacH bdsHsdOd ot t BEtEERIEs-
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In oﬁ@b@drﬂﬁﬂisnanﬁnwasl&@meted?fiomstaem@nduglﬁnﬂﬁﬂnting of
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varl a Ion O eac above
enbdai rearitlsd endurttien ivariatRon iof eaibsranrawd of the

abov@néﬁﬁéai?gﬁﬁg énHE9Q¥£a£@bH§raﬂ£n14'é@ﬁeé%%&W%ro&Tthe group

her variation of each nEoun
Consaﬁé%égeﬁ%oBYﬁ§ﬂ9§nanEa%9rFﬁglSHQSth? pd QEbQP?PBFE&tuted
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COHSlSFﬂpgrPEOhYQrOgeB} ﬁél@beafﬂléarbéﬁé B¥Lor 24 ket and (Ci-

yalker efch sy &f ek €, oﬂr\ﬂls":ubi@rtl.(@é@y' Bl & Ofnyh)her

-di met h di
N TN (B SOy AP S
varifydonshl Rgitke a Ssqdasititcwtl:aﬂlqr pured @y sthl eut &Al (61-5) alkyl. In

stilgzgnQEEér Vggg?EE?QrBQSeQEB %E@BSuh hb?'% SabbvéhOU|d

recogni ze oun e use forth
embogiBsBNE andeﬂar@ﬁtmﬁysbeRpr%%ehﬁl%ndhbpi¢%n%m@9h%§ed

varihPibReckOLREAf c8Abbandh¥er 8hesaBRdePLpBEHIRchR8t adke
converted in vivo into the conpounds . \Wenp the

varigongandRe|3S (% REIRLATOR LHo GredR fons isting of methyl,
ethyl, isopropyl and cyclopropyl, each substituted or

unsubstituted.

In a further variation of each compound of the above
embodiments and variations, R; is selected from the group
consisting of hydrogen, hydroxy, amino and (Ci-s)alkyl, each
substituted or unsubstituted. In still a further variation of
each compound of the above embodiments and variations, Ry is '
hydrogen.

In yet a further variation of each compound of the-
above embodiments and variations, Ri;; i1s selected from the
group consisting of hydrogen, halo, amino, alkoxy, carbonyloxy,
aminocarbonyl, sulfonyl, carbonylamino, sulfonylamino, (Cj-
10)alkyl, hetero(Cs_i2)cycloalkyl and aryl, each substituted or
unsubstituted.

In another variation of each compound of the above
embodiments and variations, Ri3 is selected from the group
consisting of hydrogen, halo, amino, alkoxy, carbonyloxy,

aminocarbonyl, sulfonyl, carbonylamino, sulfonylamino, (C;-
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i nvention possesses a free base form a
phar maceutical ly acceptable acid addition salt thereof
waeany/bgspr epared by reacting the free base forpomfP2009®54237
conmpound with a pharmaceutically acceptabl e inorganic
or organic acid. Exanples of such acids are
hydr ohal i des such as hydrochl ori de, hydrobromn de,
10) alkydls ohetiede:(Cotbeeyed oretlay]l sen@dsahyil, t el substituted or

unsuggg{gﬁ%g@dlng salts such as sulfate, nitrate,

phosphate, _etc.; and alk and | sul f h
as éfhgkédd ﬁ&ﬁ&h@r t"6*|r&éﬂiér§na‘| Pon&Re™ yr???lfj“PO%?‘% of The
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gI pt I
C91zglyc rop%ﬂghhéi %ﬁgﬁﬁéuggﬁﬁgie&%henlQE?Cl%a%&qq%E% alkyl,
(C3-1hecdmadtky ] hdetirrm &s-hi) syelare Ky drGehr bpi g¥cloalkyl,

hetePé{(jégglPJ Qﬁé%/eohlqu{ﬂ Lodide,, aIé'B’éjféﬁ(b’ﬁI,ha(@gSﬁ' baratgoaryl
and m%%§5%(%;egvi%a1§aer;ﬁ|%ﬂresa&% acta %r unsubstituted.

In y@Et@f@gﬁ@ha0§ﬁlﬂeibﬁnesuééohatempuehhybﬁenheaab¢ve
0 rogen 2 I | f
emboﬁq%%?yﬁa?ag n??f Faggska gtggtg%l%%%%ﬁ fQQQF%he group

0 €, oléate
conspetingace, (@em)tﬂ}f@t@lWﬂenw@t@t%t% 12 cycloalkyl (Co-

12 bléxeggﬁik ﬁo&h%Q%E% CQQQ?BE@&@loQTQ§@EOBE9§ apRdteroaryl,

compoun e uysed for the
- (Cs- mrb@sféfﬁlqafﬁbélnté}% f}ﬁfses%%%slza%flzcaé?%@ird’lﬂo@ﬁc?‘a substituted
or uRb@bsBceutégal Iy aceeptnbrevhasetaddi bfosashal toinpenadf of

the %gaﬁﬁuﬁﬁégﬁiéggtg angaggkggtgggstr i %% %éﬁ%é@ég éJBE the
group consisting of aryl and heteroaryl, each substituted with
a substituent selected from the group consisting of halo,
carbonyl, (Ci-s)alkyl, alkoxy, aminocarbonyl, amino and
sulfonyl, each substituted or unsubstituted.

In still a further variation of each compound of the
above embodiments and variations, Ris is selected from the
group consisting of (Ci-10)alkyl, -ORzz, -C(O)-Raz, —NR,3-C (0) —Ra2,
~C (0) =NRy3—-Rz2, —S02—Rjz, —NRz3—-S02—-Rz; and —S02-NRz3Rzg, wherein Rjy;
is selected from the group consisting of hydrogen, halo, nitro,
cyano, thio, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl,
amino, (Ci-10) alkylamino, sulfonamido, imino, sulfonyl, sulfinyl,
(C1-10)alkyl, halo(Cj-19)alkyl, carbonyl(C;-3)alkyl,
thiocarbonyl (Ci-3)alkyl, sulfonyl(C;-3)alkyl, sulfinyl(C;-3)alkyl,
amino (Ci-10)alkyl, imino(Ci-3)alkyl, (C3-12) cycloalkyl (Ci-5)alkyl,
hetero(Ci-12) cycloalkyl (Ci-s)alkyl, aryl(Ci-i0)alkyl,
heteroaryl (Ci-s)alkyl, (Co-12) bicycloaryl (Ci-s)alkyl, hetero(Cg-
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pharmaceutically acceptabl e i norgani c or organic base.
Exanpl es of such bases are al kali netal hydroxides
wo nobuelisng pot assi um  sodi um and |ithi um hydr opalE=R09/054237
al kal i ne earth netal hydroxi des such as barium and
cal ci um hydroxi des; al kali netal al koxi des, e.qg.
pot assi um et hanol at e and sodi um pr opanol ate; and
12) bicydlnar YW fani)a basles Suchr) gycdemdkiydm nedeaw (e

12)C3FE19§{11£1}1”€ ez% &h B%E;‘c@@aﬁ%y@nd h@t'@%ﬁ f391| zBQ‘HyE@oalkyl

I ncl ud are eaumnumsatso € Co
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eachbtghb@rc@tn@tedl bl Ledubetritappe;, aher R,¢ afl®rRQuUare each
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heteR8l(@,Ne) c @iésm?l @PL—PépmépcaaB?l (eholydmecyN . N

th nedi_am
hetegpagandhie) Palie. (vee HaHOr SR R s ABEt850 (Cansz) cycloalkyl,
aryldaeﬁhhbamrbaetyhanelaphzsdbﬁmtlln)altem nmemlmssmdstltuted, or Rz

and %EZ noﬁl %1&% :%@he ucam o 4‘&}6@@{@&@

y1 pi per| ucosam ne i d| ne,
unsuwmabaﬁ'ﬁinélngsopropyl am ne, |idocaine, |ysi ne

”Eg|fﬁn§5% i*fﬁ%ﬁh@r[xﬂfﬁéﬁﬂ&ﬁ’ofm5£@wlé&ﬁ@ound of the

perazi ne, per.l di ne, p0| am_ne resins, Er ocal
abovﬁu?!“ﬁéglm?ﬁgébraﬁ‘ﬁil Nérltaﬂ'ﬂl@f“ﬁangllﬁarﬁsne NRosj t(m/l'g?ﬁ'né’hereln
Ra22 itsqu lsfc'iéﬂ.tdbﬂe’iiﬂﬂlegm tﬂnd)rmd;amm:mﬁﬁglcsf hydrogen, halo,
. ydr oxymne t ronet ham ne
niexfry SUERETC D) BYBRERY Bl KKy pPEYaRt nhe R Y 1%y,
carboonpr i sesna, bd@ilclohatlkpgemlnont auﬂ:fpgagtndop, imheo, sulfonyl,

sulfglggﬂzureéﬂ(_l V%Pﬁﬂuaﬁﬂé}“(él 10 Vglhl{}(ls B¢ C915_3 al]Tyl

| SO-
thlogﬁabp@wtl su{syral&brllon%]sforbyb%ﬁ?:deha 40(§Ué§ényé| C(le alkyl,

amind( %%K‘ﬂk)ﬂ:‘l f ahesoe (€:-9) alﬂymet wd-a2) Cﬁﬁilfb/alllésﬂﬂ(cil avikyl,
heter‘fgd@?swéf%%m\?{a -gl%ﬂ?y orpe i s iy, odeeYl
heterocaryl (C;-s)alkyl, (Co-12)bicycloaryl (C;i-s)alkyl, hetero (Cs-
12)bicycloaryl (Ci-s)alkyl, (Cs-12)cycloalkyl, hetero(Cs-
12) cycloalkyl, (ngz)bicycloalkyl, hetero (Cs-12)bicycloalkyl,
aryl, heteroaryl, (Co-i12)bicycloaryl and hetero(C4-12)bicycloaryl,
each substituted or unsubstituted; and Rys3 is selected from the
group consisting of hydrogen, carbonyl, (Ci-1p)alkyl, halo(C;-
10)alkyl, carbonyl(C;-3)alkyl, thiocarbonyl (C;-3)alkyl,
sulfonyl (Ci-3)alkyl, sulfinyl(C;-3)alkyl, amino(Cj-ig)alkyl,
imino(Ci—3)alkyl, (Cs-12)cycloalkyl{Ci-s)alkyl, hetero(Cs
12)cycloalkyl (Ci-s)alkyl, aryl(Ci-ip)alkyl, heteroaryl (Ci;-s)alkyl,
(Csz-12) cycloalkyl, hetero(Cs-i;z)cycloalkyl, aryl and heterocaryl,
each substituted or unsubstituted, or R;3 and R;; are taken
togethér to form a substituted or unsubstituted ring.

In another variation of each compound of the above
embodiments and variations, Ry, is a substituted or
unsubstituted (Cs-¢)cycloalkyl. In still another variation of
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brom des and i odi des; and aryl (C 1-4)al kyl halides,
e.g., benzyl chloride and phenethyl brom de. N oxides
wmioov/meszonpound (1) can be prepared by net hodsckirwed/ 054237

to those of ordinary skill in the art. For exanple,

the N-oxides can be prepared by treating an unoxidi zed
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varldQ&bhabEVéécﬁfcbﬁpo&ﬁﬂp@ﬁn@hé|hbb@ebémb&admbﬁtstﬁﬁd

resent nventlon a e made. |.es, of
variBEIRRR, EE o1 el e G el e o ot i ng
plpegadupylaﬁdabhékylreﬁnvabtcanohheﬁouad1aM16n oW/ each
n t n ; 3r
compBfif e PGS, QBLyRO b BTheh s AT R, URLUES Sre 7 55 o
subs@nruﬁsdb@rugeéubéﬁ1&H§e§rés@ﬁﬁhwﬁdéﬁpeéﬁdﬁ@y4aw§d (Ge-

alEﬁDVeﬂh eat FYrPhEPAYLHi a Pl oh Oéfreé’aélh”d:&gp&ﬁﬁd psecess gbove

e |nvent|on as sol vates (e. g &%séﬁéﬁsed gydrates

unsubstltuted l-methyl (piperadin-4-yl)methyl. In still a

and variations, Ry7 is

further variation of each compound of the above embodiments
and variations, Ry; is substituted or unsubstituted amino (C;-
s)alkyl. In yet a further variation of each compound of the
above embodiments and variations, Ry7 is substituted or
unsubstituted dimethylaminopropyl.

As the compound (I) to be used for the present
invention, 5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl-N-(1-
methylpiperidin-4-yl)-9H-pyrido[2,3-b]indole-7-carboxamide or
a salt thereof is preferable, and 5-(3-(ethylsulfonyl)phenyl)-
3,8-dimethyl-N-(l-methylpiperidin-4-yl)-9H-pyrido[2, 3-
blindole-7-carboxamide hydrochloride is particularly

preferable.

Salts, Hydrates, and Prodrugs of Kinase Inhibitors
It should be recognized that compound (I) to be used for
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conmpound (I) may be conveniently prepared by
recrystallization froman aqueous/organi c sol vent
WOneb/ME7877 USi Ng organi ¢ sol vents such as di oXi FGT/JP2009/054237
tetrahydrofuran and net hanol. A "pharmaceutically
acceptable salt”, as used herein, is intended to
enconpass any conpound (1) to be used for the present
the pmeesnitonnvieat iios meiyl bzegriesenite ahdr wpdfioaaddivt used in

the Eg§ﬁ98% s&IRECI & %a@@%r%nﬁhﬁr%ﬁkhg%oQ%%EsaQ% tR8verted in

onpound | npr dved phar macoki neti ¢ properties as
VlVOcéﬁﬁQréaet6°§PPP§§Sforn1of t he conpound or a different

SaWheﬁOEHEOthBSuﬁanWQNnﬂo Eheu@harﬂa@euhecpkbyent
table salt formm itial

invedEdPRaBPS SHRaFnCoRTRE: PEoF: SBEPY| 8s PR TREtbAsadAd
accephablet adiid addipriewn sadktytpessesscaantempyepaged by

reac@gg tkﬁzlxr@ffggget% ﬁah@%”%ﬁgdxg gb%idoalkﬂe sconpound

et 10 erapeutic ac in the body.
Pharmﬁcéwéﬁﬁﬁél@faﬁﬁépﬁﬁééﬁlﬁ@PI@aﬁﬂépéﬁtPégaﬂﬁ§taﬁ&? be

Exampa¥%Qr 8kl wuahf actied b%bhﬁ ARBAGN ibe sWaeh LRehgerpeundride,
S transported acCr Qss ce

hydrhsyoaﬁﬁsctpydgeaoeagﬁv.9§F§ramﬂé§Ee L eSlsEt AhR el

corrékspbhdiny ealthi sucanakosmtaoe, and teateet phosphatlee etc.;

and sgﬁgnag%d %@hk%r& sul%ukgtgf %gghnl t%%%%%g %&f%ggte,

ceutrca ositron 1s 1 varli
toluanaso&foahtephygubbogeoabuéﬁ@npaehoa@gu@ébeﬁaeﬁgagleaﬁcids

and EBEEECQBEXeQEE%QEn%'%%i%blggbh'ﬁﬁ atRe 3@l ukialitty raf,

he conpound i s usually dependent upon .the character
maleéﬁethéusgﬂpﬁéepapl§apﬁeﬁoPﬁP@ﬁéﬁéofsa%HFdHatﬁ and

asco@bbkéze@ureh%foﬁciﬁlbﬁdhﬁlbhesaﬂtstE|t&@pb@ﬁpgbﬁdthab

ag us Ssol u n oun o e th

inc1fler IPRR G rRoest, TS tof ERe GBNEAtR PREANALE nadULRRte!
aspaataubhe¢uémiﬁg;dﬁehmsuﬂfWWBAebtmmudbsobutyoaseandamphorate,
campﬁ8§gﬁﬂ%bﬂg%e a%aﬁ?&%a@% S%hh8r§8§ag% ﬁ% %BenngEeT he

sult rn1es absorpiion of thée conpoun
Cy01@§ﬁﬁ§§ﬁGPFPP10@a§&htdﬂﬁéﬂé@ﬂaﬁﬁd élbweapagnph@ﬁéaﬁtﬁo

dinikeoBeadohee t@%d@bﬁ seql raR¥enFLARra2.e , bganhedesade (from
muc1gfggagb?gﬁggggﬁagong%e5n%WEcogep%gan%t ﬁ%g%%ate?
glutamate, glycerophosphate, hemisuccinate, hemisulfate,
heptanoate, hexanoate, hippurate, hydrochloride, hydrobromide,
hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate,
iso-butyrate, lactate, lactobionate, malate, malonate,
mandelate, metaphosphate, methanesulfonate, methylbenzoate,
monohydrogenphosphate, 2-naphthalenesulfonate, nicotinate,
nitrate, oxalate, oleate, pamoate, pectinate, persulfate,
phenylacetate, 3-phenylpropionate, phosphate, phosphonate and
phthalate.

When the compound (I) to be used for the present
invention possesses a free acid form, a pharmaceutically
acceptable base addition salt thereof can be prepared by
reacting the free acid form of the compound with a
pharmaceutically acceptable inorganic or organic base.
Examples of such bases are alkali metal hydroxides including

potassium, sodium and lithium hydroxides; alkaline earth metal
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descri bed in WO2007-044779, US2007-0117816 or a net hod
anal ogous thereto. The cyclodextrin derivative to be
waised167877 t he present invention may be a comrerci/abo/o54237
avai | abl e one or can be produced by a nethod known per
se . The cycl odextrin derivative to be used for the
present invention nay be readily soluble in water, and
hydrpméﬁeﬁabhyhaa@obpmdmm.wm@r@BdCﬁerQQQWOQQﬂe@f aljadg metal
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pipey dahler dfi eREbneNakmidkeo R d( M-ttt hg1dilrdmaxyal lso

ccharide r d
sncifi8% pe) PRSI Y IES o EERLRENRR e, AR 20 e
basebealsedoffotheheoppeseant (Invémntciloxei s bptefeeabloy limited

R e T
Manganieals , c POIL8SE AR, n; somelmeuandt Ré nSUBSLitBu e AL IESY:-Ci ?ase

saltbangk1bydr oxval kyk %b%uﬂamﬁk%ao%b| GLOYR, o@ab&Q%ﬁEy,

group and squQaIk roup ectlvely
seco@?@F&dé%ﬁr tRIGSAT aﬁ@gée§ea&|ﬁﬁ &6P&89eaWﬁnﬁ&téPC§H8wgg

natusalluly bictyriringakabstfi titled asdnkBancgeditc hthimgsmand

preferably _not | ess_than about / I ra
basif] 2681 B8chp iRk, By arbaat i (EETANyob L8 B usad teine:
chlofropriolte ipeesehp limeeni, & ﬁdbﬁu@@lgtbwﬁp@@ddamlne

benz%thﬁgnte@1Q¥ElBB%XEQEEHh% (ngﬁhaWBQE%hBeq bs an

inte 8 are_the sane _or
dlet@Wﬂﬁ@#éﬁ?tpﬁnPﬁd|@|@&@Ftpééégﬂpﬁﬁtﬁﬁpplan&t§§BHlF§l§e'
ethyméehte@gamataorm @t@hyhy@ﬁ:@hbahkml gretipyldipacdkdaniege

a hydr oxyal .k ou nd, at .l east. one of

SlucRB iRy GRHoRES S  UPiy T S ar ()Y GPBARinE  cdeBhar | de
propyésimdne, od idokpdnexyalyyiinegr oegluGiner, eNemexayp-os
v gluc%REEEOfBo ghg@gn%thgyggzr %‘V%%§%E QX %Oxﬁblgﬁﬁﬂﬂgs)
resins, procalne, purines, romine, rlethanolamlne,
triethylamine, trimethylamine, trlpropylamlne and tris-
(hydroxymethyl) -methylamine (tromethamine) .

When the compound (I) to be used for the present
invention comprises a basic nitrogen-containing group, the
compound may be quaternized with such agents as (Ci_4)alkyl
halides, e.g., methyl, ethyl, iso-propyl and tert—butyl
chlorides, bromides and iodides; di{(Ci-4)alkyl sulfates, e.g.,
dimethyl, diethyl and diamyl sulfates; (Cip-18)alkyl halides,
e.g., decyl, dodecyl, lauryl, myristyl and stearyl chlorides,
bromides and iodides; and aryl (Ci-4)alkyl halides, e.g.,
benzyl chloride and phenethyl bromide. _

N-oxides of the compound (I) can be prepared by methods
known to those of ordinary skill in the art. For example, the
N-oxides can be prepared by treating an unoxidized form of the
compound with an oxidizing agent (e.g., trifluoroperacetic
acid, permaleic acid, perbenzoic acid, peracetic acid, meta-
chloroperoxybenzoic acid, or the like) in a suitable inert

organic solvent (e.g., a halogenated hydrocarbon such as
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CyD (g=9) and the like. O these, an ether derivative
at hydroxyl group (s) of b-CyDis preferable (in the
wreeserg7speci ficati on, CyD neans cycl odext ri mCT/JPRomw/ 054237
di hydr oxyal kyl group represented b y R6-R8 is, for
exanpl e, di hydroxy-C - 6 al kyl group (e.g.,
di hydroxynet hyl, 2 , 2-di hydroxyethyl, 2
dlchlardmbyﬂanmypampybprax;ﬁadeﬂydDﬁ&ypﬁhtytnaﬂlvely, the N-
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the ZlhydrQXypnopyylaZAhgdagﬁypenEymtherhyaampﬁﬁexpﬁam@thods

of mgﬂgnb'b?bdrﬁﬁgfSE@bB¥sE¥QBQHY19.Saﬁlﬁﬁ%Xlegrgqp QQ9@4
dr Oxynet hydr oxyet r oxy &ropyl and t

Bloorgﬁe}c aBQr%Pé&FéPP} Ehemé§§EWyLetﬁﬁaeox Bopfr §r06685

NbpeoeéeteﬁabéeleaaﬂvéeSOQftheecempbadaxqmonto be used for
derivati ve incl.ude a coigougd re es nt ed

t e .
the PEPRGFL (CPYFRERERCPAR! £EPOt 6oh8= Pipage,e1 techniques
applayebddeXbrthederea&toneo@lproﬁewhenglgrahpbeasﬁ theiof

remoggéR?ﬁhsb@ %@ﬁﬁgaﬁgd% rﬁs'%géeﬂk PQ%@%Q{XﬁbkﬁEogbguﬂn

erest is h en atom extrin

Orgagéri Vanthesipy) 3y FoRty |k Wﬂ#@Xﬁ&lﬂpn§3|EPQ1 1999.
sa@ﬁea&bﬂgoﬁﬁéldyﬁ t@ngetﬁ§e86§6r|§hQY§E@§8ﬁta§ﬁﬂbhﬁlon may

alsogge %é%gge§9n ucos%pared,borgformegygurln %%%lprgcess of

the invention, as solvates (e.g. hydrates). Hydrates of the

compound (I) may be conveniently prepared by recrystallization

from an aqueous/organic solvent mixture, using organic

solvents such as dioxin, tetrahydrofuran and methanol.

A "pharmaceutically acceptable salt"”, as used herein, is
intended to encompass any compound (I) to be used for the
present invention that is utilized in the form of a salt
thereof, especially where the salt confers on the compound
improved pharmacokinetic properties as compared to a free form
of the compound or a different salt form of the compound. The
pharmaceutically acceptable salt form may also initially
confer desirable pharmacokinetic properties on the compound
that it did not previously possess, and may even positively
affect the pharmacodynamics of the compound with respect to
its therapeutic activity in the body. An example of

pharmacokinetic properties that may be favorably affected is
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maltotriosyl- a, b, g, d-CyD, dimaltosyl- a, b, g,
d-CyD or the like. O these, maltosyl- a, b, g, d-CyD
wonwly/gl7ecosyl - a, b, g, d- CyD are preferabl e Kamurkow/ 54237
present specification, a, b, g, d- CyD neans a-CyD,
b-CyD, g-CyD or d-CyD) . Furthernore, maltosyl- b-CyD
(hereinafter to be abbreviated as &- b-CyD) and
the mhomesyin whigh she pamppundaibytpresppabed. apross cell
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part Neu18r1341i2formt €hb2e8t, alhichnNeer pek at eddnebakenolByskill

) reference, _as the ¢yclodextrin derivative er ei e
in the SEE el Sarh e thEr SRR LRl AEBRCHS FESub aryorehas
compeui@~wyl bupsovitiesehsunbstl kybidt Absoeptliodertr the

er iV e a e : r.Ln_co on. .. . o
comp (bl Pt ECEnEaBolg HECE SuBTRP! bbinGOFELarEunite 1ipid
soluthensofndpPsuspanabbassaps welsurpoabkyH dpmege forms, will

resu$¥CLRUSXEET Pap3gSEkHPLERbA - ok NtAePESREELAE . eNbOdi ment
(1), the sulfoal et her cycl odextrin derivatives to
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onasbQUEEERERLLY 2 O (2 851 ene) - SR O L

The cyclodextrin derivative to be used for the present
invention may be a commercially available one or can be
produced by a method known per se.

The cyclodextrin derivative to be used for the present
invention may be readily soluble in water, and preferably a
compound wherein hydrogen(s) of a part of or all hydroxyl
groups at the 2-, 3- and 6-positions of glucose of cyclic
oligosaccharide consisting of 6-12 glucose units is(are)
substituted by other functional group (e.g., a dihydroxyalkyl
group, a saccharide residue, a hydroxyalkyl group and the
like) and the like. The cyclodextrin derivative to be used for
the present invention is preferably selected from a
hydroxyalkyl cyclodextrin, a glucosyl cyclodextrin, a maltosyl
cyclodextrin and a sulfoalkyl ether cyclodextrin, wherein the
substituent (s) is (are) hydroxyalkyl group, glucosyl group,
maltosyl group and sulfoalkyl group; respectively.

Said cyclodextrin derivative readily soluble in water
shows solubility in water of not less than about 10 mg/ml,

preferably not less than about 100 mg/ml.
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6 , preferably 2 to 4, (e.g. OCH 2CH2CH2-SO 3 or OCH
2CH2CH2CH2-SO 3 ); and Si, S2, S3, $4, S5, Se, S7, S
woanwo/B7g77ar e each, independently, a phar maceutraipyo/054237
accept abl e cation which includes, for exanple, H+,
alkali netals (e.g. Li+, Na+, K+ ) , alkaline earth
netals (e.g., Ca2+, M g2+ ) , ammoniumions and am nes
Prefeapbdns exaghlas oife that icowd odexd rank gleaitivagd.ves to be used
for thebkgb@ﬁt RUL@AA®n ghCQU@!k%”%b%ﬁbﬁ%dﬁ@%p@%éénted by
cl oal kanol ami ne. I n another preferred enbodi nent
the (fyﬁ)rmuﬂ@l (fLId:a O (C2-6 al kyl ene) -SCB group,
preferably a 0- (CH2)m SOG3 group, (e . g .
OCH2CH2CH2- S@3 or OCH2CH2CH2CH2-SO3 ) ; R32 t o R39
; SiJt o Sg are a s defined i n enbodi nent (1)
anot her preferred enbodinent (3) , R31 R32
uach,( gdependently, a O (C2-6 al kyl ene)
preferably a 0- (CH2)m SO3 group, (e . ¢
: - SO3 or OCH2CH2CH2CH2-SC3 ) ; R34 t o0 R3g
are 0 ; and 5i t o S g are a s defined i n enbodi nent
1) s . I.n_anot her_ preferred egbodj ment (4), [t
wherfthag Moans LHERRREASE B-drmoaritente (b Jrtbrt gFe the same
or didfieaegnat iheaatiioneuafl R&@e,atR&@ aundtRS&dJ each Qs a

nyar R0y S8k AR 0e0us BBl BBl Ve o

a hydrRSRaRBYlaQGORgg and et; l&ﬁétspnﬁ ofSR§, aRe andg R® is a

dlhy@§5k9§ﬁkylng§698d'ge@%c@%hr%ﬁgr§e31ﬁﬁe389tBe droxyalkyl
preférred efbodi nent 3, Ré’ 3’

groupg are each, |ndependently, a O - (C2,6 aI kyI ene) - SO
3 gbﬁdpetéreiempbés aherebf}ﬁhﬁﬂﬁﬁs gthup Gergvat®Hs at

2 CH2- SO 3, or
hyds Ry T0BEORRISS Lt §- Gy arE-53 -l CNDA (R TanbBat Kt T d) ¢ 5
CyD dgpPa. afilether 8 keal Ry eheSeanan" althelr" der iviaits vieeatt
hydrggyg'grbﬁp(s) of B-CyD is preferable (in the present
specification, CyD means cyclodextrin).

The dihydroxyalkyl group represented by R6-R® is, for
example, dihydroxy-Cj;.¢ alkyl group (e.g., dihydroxymethyl,
2,2-dihydroxyethyl, 2,2-dihydroxypropyl, 2,2-dihydroxypentyl,
2,2-dihydroxyhexyl and the like), preferably dihydroxy-Ci-4
alkyl group (e.g., dihydroxymethyl, 2,2-dihydroxyethyl, 2,2-
dihydroxypropyl and the like).

The saccharide residue represented by R®-R® is, for
example, Cs.zs saccharide residue (erythrosyl, threosyl,
arabinosyl, ribosyl, glucosyl, galactosyl, glycero-gluco-
heptosyl, maltosyl, lactosyl, maltotriosyl, dimaltosyl and the
like), preferably C¢.»4 saccharide residue (e.g., glucosyl,
galactosyl, glycero—gluco—heptosyl, maltosyl, lactosyl,
maltotriosyl, dimaltosyl and the like), particularly
preferably Cg-12 saccharide residue (e.g., glucosyl, galactosyl,
glycero-gluco-heptosyl, maltosyl, lactosyl and the like).

The hydroxyalkyl group represented by R®-R® is, for
example, hydroxy-C;_¢ alkyl group (e.g., hydroxymethyl, 2-
hydroxyethyl, 2-hydroxypropyl, 2-hydroxypentyl, 2-hydroxyhexyl
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the O (C 2-6 alkylene) -SO 3 group or in the
al kyl am nes) include both |inear and branched,
woabyiesed and unsaturated (i.e., containing amE/mbaoddless237
bond) dival ent al kyl ene groups and nonoval ent al kyl
groups, respectively. The term"al kanol"™ in this text
i kew se includes both |linear and branched, saturated
and shd unkab ur prefleabkyly bwdporgnfs-«oblkieé girkzrol(e-g.,

hydr%&Qﬁ%%hy%Ql??ggagﬁgﬁegﬁgioxﬁthHQHQ§pr¥y@eaﬁHtHﬁ%eglke
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(eMQre byefetalyl e osx&hpyes 6FCthé aygmbdéftrEnSdéhﬁvative
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(heréihdftéhetei haf tbbrevibted| g6 abbﬂedeatednagerivative
(II)?Y%«Q?@%NEE ?SEEL’a h¥%§'#‘%ﬁ % 44386 4104, tx_%%l%ue or
extrin derivatives

sent 1 nvent
a hYﬁéobﬁaé§¥é géPUPheaB¢e§€ﬁtr?ﬁ§ehﬁlBﬁdépgeélﬁﬁém

SUQS&yéyé&Qxailﬁe@éflaétpa@ ot 1§ henereMAr ¥t hyda8Xybne of
gar.oup (i | east. pne

P o
R® deﬁ%fﬁtﬁﬁﬁﬁﬁarlQﬁ S t?ﬂﬁz???mﬁ§55yafoﬁyﬁraﬁsapatom is,
for éﬁém?let hglfac@RgguaontyW cﬁectyrg,r thplt(dsﬁl a,bqihyat 6 CyD,
as one O |t
malegfRERaBItng Buotn (T Sos P Tyt iy dr PRGYD OF the
like2- pbsthesa, hmdlbayylgaouﬁ, whlﬂfﬁynuandﬂgkund%yl a, B, v, 8-
CyD QQéSgPE?ergﬂléh?lﬁa héagieé ﬁt'QFQEE?EESt§EHd'§S’ do?s 8-

ppear tlra products’ o

CyD mageft #oRYDThB- @y@roﬁé%xw|qrc§ﬂQXRﬁ1\quqhq3mq%ﬁ¢xmaltosyl-
B-Cy DS@Heféin&bﬁePrﬁéeﬁé apuﬁgbigﬂeHSaBr@teﬂabyw and glucosyl-

c fo ut% rer- - eitrln or a salt thereof

B- y?h@rguP? bt aE%KePr eE?Q Bdextrin in the
phﬁrng@quexerlnodgnsvatnweowhehelpreSeheashveneloﬁ R&-R®

is apﬁ§§§%?géé§?9 ﬁroﬁgtrgnan?hge E@tdgglﬁ9ﬁ§ggéﬂb§EbhuE§d for

eraly hept a”dom nat ed
exampﬂmst hydredybropy&tadeRs rvn. o5 e(vpaamfel@{ﬂlafrdbm Vi

hydr8kPstoph1cuc! pdext r§kyD) or the like. Of these,
hydroxypropyl-B-CyD (particularly, 2-hydroxypropyl-B-CyD) is
more preferable. _

The cyclodextrin derivative to be used for the present
invention may be a sulfoalkyl ether cyclodextrin derivative.
These sulfoalkyl ether cyclodextrin derivatives are described
in U.S. Pat. No. 5,134,127, Stella et al., incorporated herein
by reference, as the cyclodextrin derivatives wherein the
glucopyranose units are substituted by (C;-¢ alkylene)-SO03"
groups. These sulfoalkyl ether cyclodextrin derivatives can be
used alone or in combination thereof, or as mixtures of their
free form and salts thereof. Preffarable salt of sulfoalkyl
ether cyclodextrin is sodium salt.

In a preferred embodiment (1),
the sulfoalkyl ether cyclodextrin derivatives to be used for
the present invention have structures represented by the
formula (III):
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derivative has an average of seven sul fobutyl ether

groups percycl odextrin nolecule. Preferable salt of
woob/abrgtyl ether- b- cyclodextrin is sodi um sgdt/yp2009hs4237

is able to be obtained from Cydex, Inc., which is

named as Captisol (registered trademark) These

cycl odextrin derivatives nmay be used alone or used in

combi nation with two or nore kinds thereof. The total

anoumtsoB t he clodg%SJ'nw de vatlvg {sb to be used

[ ticufarl d anfl may beldener mi ned from

e . on| g ater\ sol ubility
QR Mese Rgd ~a cRePpdeg deri RafSi\ve is 17
conmbi ned in Oh¢ range of abolt|f.01 to about |10 nnq

preferably about 0.05 to about 8 nol, further
preferably about 0.1 to about 6 nDI

ferably

conpound § ) . The content of conpound (I) in the
wherghsr Rmédufi cal ©EoRposi tion of the present invention

R3y, WQL16§3¢6R§HFFQQ,g@eihﬁgéim?gQﬁgihggpéeaaéathn but
ner abo 0a
indepradErBily Gnotk B0 (G- asy G095 frgpub, wherein at
leaspr efier abl R,alaouit RQZ 5 4 o radepand@htity % ,0-0{Ci-healWplaene) -
ra n th r o] [ n,o
s BiERR) SbiTerdhly, WS- IRR0N GPOuBOTRASEEL RIS 2 o
6, pé@ﬁpé@hay( P)tpsdgenherdat | 9Cféifdh€H@-SQa t @ ralPeikCHECHuCHys SO

) ; andpé?f et ablgy agputs0 Sl- tghatg%utan@ \93‘;9 Yre BRER
pr ef erably about’ 0.5 t bout 5 wt % artlcufarlgch

lndeB?’é@%P’é%Yy %bBBi‘rT@aget‘Bl‘é%hi’ ﬂcﬁfp%"bl%f Cfh&oRNBR
inclpdepar ﬁbrOéxaﬁbEeponf,erﬁl}dljcymwﬁ]e;(t (¢ g dewiyamave K*),

s) in_t utjcal ~canp htlon of the present
alkaln%%n |0Eﬁv§r|es d péﬁdfn%aoﬁ &% forn1 nrottt'ne tons and
aminpsepatapthensuleht aist the gmtaraald YCiaboat kplanines abpiperidine,

pyra?@n@”vg@ péfﬁ?ﬁéP%MlﬂQOHﬁd0c9§a%9cfQQPka§§1§AYné@

nore preferab

pam.%ra@%faw m%f%m%cﬁyermﬁm@q {9 about 50 W v %,
Ry; i@f at lve (ahal Ql&&&@@%@LB@B group, preferably a O-(CHz)n—SOs3”

group, (e.g. OCH,CH,CH,-S03  or OCH,CH,CH,CH,-S037):
R3; to Rzg are 07;
Si1 to Sy are as defined in embodiment (1) supra.
In another preferred embodiment (3),
Rs1, Rs3z and Rs3 are each, independently, a 0-(Cy-¢ alkylene)-S03"
group, preferably a O-(CH;)n,—S0O3  group, (e.g. OCH,CH,CH,-S03; or
OCH,CH,CH,CH,-S037) ;
R3; to R3zg are O; and .
S, to Sg are as defined in embodiment (1) supra.
In another preferred embodiment (4),
R3; to R33 are as defined in embodiments (2) or (3) supra;
at least one of Rss, R3¢ and R3g is a O-(Cz-¢ alkylene)-SO3  group,
preferably a O-{CH;)n—-S0O3 group (e.g. OCH,CH,CH,-SO3 or
OCH,CH,CH,CH,-S037) ;
Ris, R37; and R3g are O ; and
S; to Sy are as defined in embodiment (1) supra.

In another preferred embodiment (5):
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When t he pharmaceutical conposition of the present
invention is an injection, the content of cyclodextrin
wamod/vasinve (s) is generally about 0.01 to abadr/B88009/054237
W v% preferably about 0.05 to about 70 wv %, nore

preferably about 1 to about 50 wv %, particularly
preferably about 2 to about 30 wv %, of the whole
R31, (sepakRati 8o, The @@@p&ﬂiareneﬁeh,iﬁpéepéodeotlwhea O-(Cz-6

alkyEEEé$ﬂbo'ﬂ AdAl %ﬂcﬁﬂﬁnﬂ?mi£@§Z§r€hbGQe'G

an ase t|c at ed freeze dryer and preserved in

OCH2Ginfeder Qeaﬁef(EFbgﬁﬂC%éH§e§pedrln a contai ner for
Ris, ugbegﬁdom”(grg o enﬂgwle) and preserved In addltlon

th pharnace ti.cal, conposit t.he presen
S1 9 RS ﬂde’ GREY @3%4 (315 réo St oned
caTheetefms Valbylena"mﬂed Falhge? As tessrtébrd dboye, in

the bh C haéﬂﬁ§§8hb ¢o . iéwaﬁ QH§34¥ (§Hines) include
t° P%H

1 On, art t he COﬁpOSItIOﬂ or |nJect|o
bothhésneﬁﬁrévédbmaﬂehe§®|a@tpwﬁyedsénqbunsﬁyuéateand} e.,

contﬁﬁﬁ@h BMeOBoabQQWBQHBQ ﬁh%aleEBeEQk9&§ne|%rbﬁpglghhy
saf e gﬂn and can be Use &0 manmal s e.dJg., rat,
a

monoﬁﬁégﬁt @&FN IFPYPSnDAREYSCHOVPRE; dog, pig, cat,
horse, tgﬁmt"ahhﬂﬁﬁlanﬂnthhlblkektaslhe@haenﬂnemndealboth

llneage nd(gagnchggengag 8p2¥daéh§agﬁréggﬁa8¥k&ﬁ The

Var fods I'séases); ve errnary dru
compoonp@slpfohheOalkﬁpeétg@nups,the whegénthEnhydﬁpeleaﬁoups

may B8 89pLAtskehedahht Ha%eRUS! ¥n tﬁeramu§§uhe&gx
subcut aneously, into the organs or directly ?o t he

|e§henteVMencyﬁ%°§h5@ﬂaé %PE%Pd%%nb%§F?FBhtBFe?h@r

subsﬁ&eﬁeea evgntlby metapllareethgma thelpH aicdaeueably
adé ed to er apl out 2.t

By eabryebbit S bva VR prafhEtet; 6 EvCidtextrin

derigehpusst heminfy the ptesebtirenseht buh hasfbowulexi(GLLy
herEan%@Qr?goagg]Qiégeéﬁgrégggkgdaggo%ﬁbﬂgdégt§lﬂeHQQQVatlve

phar maceut i ca osItion, suc
IIIﬁébméVsb€|Héﬁésﬁ9§ thespgarepbaiBYSRABPBESs and

fitHECcopt 883t abL ehSderi PAVEIRES, (BLBNULEShe CAPEY! €61 the
presg£QCEH3EXE18£ gggtelther substituted at least at one of
the primary hydroxyl group (i.e., at least one of Rz; to Ryz is
a substituent), or at both the primary hydroxyl group and at
the 3-position hydroxyl group (i.e., both at least one of Ry
to Ry3 and at least cone of Rys, Ry and Ryg are substituents).
Substitution at the 2-position hydroxyl group, while
theoretically possible, on the basis of the inventors’ studies,
does not appear to be substantial in the products of the
invention.

The cyclodextrin derivative (III) to be used for the
present invention is preferably sulfobutyl ether-B-cyclodextrin
or a salt thereof. The sulfobutyl ether-Bf-cyclodextrin in the
pharmaceutical composition of the present invention is
preferably mono, tetra and hepta dominated substituted B-
cyclodextrin, more preferably hepta dominated substituted B-
cyclodextrin. Preferable sulfobutyl ether-f-cyclodextrin
derivative has an average of seven sulfobutyl ether groups per
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capsules) , liquids, injections, suppositories,
sustai ned rel ease agents and the like, for oral or

waRgn7eral adm nistration (e.g., topical, reqic@lypat09/0s4237
i ntravenous adm ni stration) . The pharnmaceutica
.conposition of the present invention is preferably an
injection, nore preferably a nonenul sified
cycl@dﬁﬁﬁgnnumﬁleéuéglufr@ﬁeéﬁbéecﬁééﬁ ohj seflifohutyd ehaer—p-

cyclpHesertni A¥eBbuedm BYltheandonseawllel toedeCompashtbomron
conposi tion

t th th I
CydeggiB6ivi SR e (ETRS 3 OFRFESpe GHGPLPOREEH &iapemark) -

t ypPeesaut gcbodeknrohhéerwoatdsyeshmayt e ssédthbnseaoe used

in cghéﬁﬂatﬁggsﬁlﬁﬁp@gétBQ” o?% ﬁﬁHh%'Eh%?% ?ﬁ%r%EEaQ”e
I sperse ﬁ has I'n
amouparpﬁcFbesﬁa@éod@ééglﬁoﬂeéé@aﬁlVEdﬁ at@oﬁﬁogﬁ?ﬁohs not

partBéM&le9 §hﬁgE@dpﬁﬁaemayhb@hdb%e@m%ﬁbﬁoﬁﬂﬁhxbuﬁﬁde kBnge.
resent 1 nvention, ans a sta

In CPPééQSFaEFBBdPﬁeEEG Va5?§u§P%BPP?&F¥p t ﬁ??uéP€§tancesr
a cyblbdexarcangeutidattyehas bombtﬁmdcuhytaldrhngasef about

i phi f th Lpase p alLly r
0. Olkgnagégsuc IﬂSiUrB %35 %& ab%g% ku@grg C@éé g ? Pﬁl'
furtpart pcafarabieakpPnase.- Lstanalhansr &- Boki nasee pheferably

abouEOUDQStE'QBogE EhﬁoEre§§TEth0¥eEE'QnmoﬂhbﬁthHFBéhHS
he conpound (I%, a salt thereof or a ﬁro ru her eof

| CTae oF BRL AT w0 he?aPpeERT c (AhdiBr the op 9F%%@?eta@%%t

compbslalannaalthé greséﬁt,1HB§&€1OQUVB@&69|gepﬁﬁﬂkﬁg on the
cat

’ ' se, t, h d t

form) B fRs RPRee PrtipEonbu ot e b RnRRAIR a2 P s B 01 to
aboupo88estes, aptedetryblanboont fi butesabouth&Opathdl ogypre
prefég969?3§%88£059509¥ QE059326'§%353 skatfie %Hgﬁé's'”g

fratron'to a mamual i an speci és in need fhereof
prepgfahieherapeutical |y effective anount of a

COWN@ﬁ'Eh@nphgh@a@@@@9§é1|@Bmﬁéslbﬁoﬂr§§eﬂﬁe| y@@éh@n
whi,ch contains.a co a salt thereo

lnveBFbaPubstﬂ%réBFeFElgEefﬁg EOHt?HEraﬁeEPPBOHHG/ZF is
_.genepabphykhoctitcOafjend ahoatnafmat §e. greferably about 0.1 to

about 6 wt %, more preferably about 0.5 to about 5 wt %,
particularly preferably about 0.5 to about 4 wt %, of the
whole preparation.

- The content of cyclodextrin derivative(s) in the
pharmaceutical composition of the present invention varies
depending on the form of the preparation, but it is generally
about 0.0i to about 90 w/v%, preferably about 0.05 to about 85
w/v %, more preferably about 0.05 to about 70 w/v %,
particularly preferably about 0.1 to about 50 w/v %, of the
whole preparation. ,

When the pharmaceutlcal composition of the present
invention is an injection, the content of cyclodextrin
derivative(s) is generally about 0.01 to about 85 w/v%,
preferably about 0.05 to about 70 w/v %, more preferably about
1 to about 50 w/v %, particularly preferably about 2 to about
30 w/v %, of the whole preparation.

The composition for injection of the present invention
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rat, nouse, guinea pig, nonkey, bovine, dog, pig, cat,
horse, goat, human and the |ike) agai nst cancer,
wo whd/eoveet i on, inflanmatory bowel di sease, ps@dTaP2609/054237
transpl ant rejection, anyotrophic |lateral sclerosis,
corti cobasal degeneration, Down syndrone, Huntington
s Disease, Parkinson's D sease, postencephelatic
thuspebkansedi san beofreszevdrsegr anuadheasepalisallpi ekegted

free%%éﬁg?ﬁgrQ%ﬁnBPQégkgga $nDhSEBRBersLEQke, BeadahrgHMBealed

. [ ron[c_neutodegeneratlve di seases, Bi pol ar
in apreehainesf feEt ipéedrs8RdéPsd- depPBSELEH, and preserved.

80h¢25am&@ﬂéﬁ, @g@n@ﬁéﬁﬁaﬁéﬁFad§lScpﬂpbéifﬂéﬁ,of the
contraceptlLve neaicatl,o0 m . g tiy ai rnent
presRab. RTSRAPRACRRNDEy CEmBAFRnEALT Chgs. RepAERghtE TBRE
carrfegnfdrvinpectioe, wliegniihi ueel npai rment No Denenti a,

m ne i j

LS ORI S fotnd pliaEMCOEERR] KEnfBELLIGh of cthe
presgnpainvientioandpagbhelarayopbei 6OMEERRREPR FeFatBdection,
has a??ﬁéﬁ§§1wﬁ%éPeEHEﬁb§;E¥§?a§81uﬁgmgtyi@Bs(aﬁ§®CE@bBQlity

thri the I'jk i
of aHAPRPURAalfbn FOSESRARRa hnt SpBEBBLY: MafBotornBrEER 2nd

can bé astletapmamngadk| yeeff eckrbave moonsaf ghihbe pig, monkey,

.conpgsitign.ln_ope Lcu vayj.atjo t cac '
oS8R5, Bt eRES FObbbEoughcy PLALhoBnal ERCCRTEE b6 o
pharvareihboal agentcyeogn, &aposi fersmprephulaxis or therapy

of v@tighkagiouBsehpn saBLE1AgH, ayagscaﬂee&hebhgqeefThe
cancer, head and neck cancer, nelanoma, ovari an

comppghEdp HPEsiBl@CEARReP! bRBaBEeESREerNVERRLPRCERP Pe
admihyggeﬁ@aCEﬁtrgbéﬁaas;99:@ﬁeeamhseaﬁaenyagenbtuuaheanyly,
. cancer astrointestinal .canc roid cancer and
lntosgﬁﬁ 859%8?.Ofngbﬁgcbgyt%EgPa§£$aﬁF§%98h, the dementi a

r eWla¢ e dt Ik splasesaceet ek bctenpds bnidheofr bup present
. i.st Lng. . of L ot e al..d ' [ y
lnve%§§§# b frnaafEaLeh e TERE Sl e etLL e Rl b B83hsted to
aboufledehPi &y BHrsEaseblyi ehoussdctat doneliPsei BERPERPapPLlY about

2 tot@UghepHQEﬂQEQGE§§alPESH%HEBEQQnSb@tEﬁe passehar invention
has JonChbkfe: JEMENLI 8 W LD LawY PodLes, ELRR1Ot MRl ng to a
method known per se as a pharmaceutical composition, such as
tablets (inclusive of sugar-coated tablets and film-coated
tablets), powders, granules, capsules, (inclusive of soft
capsules), liquids, injections, suppositories, sustained
release agents and the like, for oral or parenteral
administration (e.g., topical, rectal or intravenous
administration). The pharmaceutical composition of the present
invention is preferably an injection, more preferably a non-
emulsified composition, a solution or a clear.injection.

In the present invention, by the "non-emulsified
composition" is meant a composition other than an emulsion, or
a composition which is not an O/W type emulsion or a W/O type
emulsion. In other words, when two solutions are mixed, phase
separation, or emulsification wherein one phase is dispersed
in the other phase in a fine particle state, does not occur,

but a composition having a single phase, which is a uniform
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denmentia and denentia pugilistica and the like. Wile
t he dose of the pharnmaceutical conposition of the
w@EzdseeT87i nventi on nay vary dependi ng on the keawirbos/os4237
conmpound (I) , age, body weight and condition, the
dosage form the node and the period of the treatnent,
etc., it may, for exanple, be generally about 0.01 to
mixtgpeut 1000 ng/ kg, preferably about 0.01 to about 100

ngfﬁgthgnbﬁegéﬁﬁeiﬁ@éﬂtﬁQQUt"Qe%n&ocﬁggyh ﬁggnggékgtate
most prefera about 0_.1"to abolt 50

freepgft ¢ 9P§FP§S§b8MtVisga@oOéBogFOEOOﬁgpﬁgglﬁgeéonpound
(I$1n@@radaympauﬁdpat)en&sha&wngoﬂlcaﬁyeaneadmhhse

nni P TR RVRERERy o hoal iBAEE GF PRCGBUEIAV AGFPTBGindse such

as AdupragAa #HayorhtBj sAarpmbt€y etccoursepilatcaleowerthe

klnagé'£¥ Qﬁsﬁ FBY.408 §EB£§8'GEEe°Eoﬁ o8 E%Eﬁ'%% @ﬁéepgéﬁent
req Urred since t oSe may vary dependin

lnvevﬁiP@uswha§ho?§n5§l§§séb@s§9m§§896 ﬂhrtﬁeséaéséﬁﬁrGOf or

a prba¥ayt tABreble:s eﬁE@Qh&VﬁsaHUHHb apBans caanal/bect i ve

snﬁunt of conpound % "adm ni stration of an,
propRy{actiGeadRb n%m FreRRT i fir St er FAG t REUSE, guinea pig,
monkphar bacent| cabggophgsi thap bbrske pvesgnhumawveahdomhe
llkefog&gkﬂggg a? gggsgtgxgtgﬁgggt Rgcﬁogpggﬂgsglpos A§ses

h arnmacol 0 acce V carri usab F
actthéyptbducppahr@butﬁe ppepaﬁapa@hOéﬁgwhénﬁ/egeﬁwmptomology

of thEVQEEéQQe kpsts, aE@mﬂEQEhﬁaegdﬁéhhgﬁ§aQQﬁﬁe@b'Qnﬁbmmallan
gani c or inorganic carriefs as a naterial for the

SPer?épéPaPF@ﬁ tﬁﬁéﬁﬁﬁegftﬁeFESFaPﬁEF&SéléXCFﬁﬁéﬁFéve amount
of al ubmpesitsonbi nders, disintegrators, solvents,

ubilizers uspe n ents sot opl c_age .
oo P S PRl RS L eR PP ROk A2ETRAL 18%e SR Say UEPLRy contains
a comgentd, (ahd aheautkehev%efeoneeessadypgcoheenpfomaluseful
as aagﬁékéﬁ@ét%HCQné?o?”ggégﬂgisét1@”Bbeﬁkdﬁﬁté m%ﬂmgﬁ'ﬂg g.,

agent S, Sweeteners ents norst eni ng agen
rat, { ReUpEkeJuaReBePigedMaBEYpr PAVENG | HOGui PABFeCat, horse,

goat RMURALSR.- and the like) against cancer, inflammation,

inflammatory bowel disease, psoriasis, transplant rejection,
amyotrophic lateral sclerosis, corticobasal degeneration, Down
syndrome, Huntington’s Disease, Parkinson’s Disease,
postencephelatic parkinsonism, progressive supranuclear palsy,
Pick’é Disease, Niemann-Pick’s Disease, stroke, head trauma
and other chronic neurodegenerative diseases, Bipolar Disease,
affective disorders, depression, schizophrenia, cognitive
disorders, hair loss, contraceptive medication, mild Cognitive
Impairment, Age-Associated Memory Impairment, Age-Related
Cognitive Decline, Cognitive Impairment No Dementia, mild
cognitive decline, mild neurocbgnitive decline, Late-Life
Forgetfulness, memory impairment, cognitive impairment,
androgenetic alopecia, dementia related diseases, Alzheimer’s
Disease, conditions associated with kinases, arthritis or the
like, comprising administration to a mammalian species in need
thereof of a therapeutically effective amount of the

composition.
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The content of other additive in the pharnmaceutica

conposition of the present invention varies depending
wemobmesfor m of the preparation, but it is gensredro09/054237

about 0.1 to about 99.9 Wt %, preferably about 0.1 to

about 50 wt %, nore preferably about 0.1 to about 25

w %, particularly preferably about O. 2 to about 5 wt

% bt ohe MhotECpiepavariahioms the execerehs, sehested from

the %f@uﬁeeéhgﬂgglngobfe§aﬂﬁh8us|QEEQSEaréﬂﬁbﬁﬁeaastrocytoma,
manni t ol starch, _corn starch ista L ne

Kapoééfﬁu?%ééomﬁrgﬁ%lahﬁ§8F8E§'sPPPcFEa ¢rgeandlBRE FRREST,

bladdért bentulkl i deald, dEntdi ecdierdlt oneelahona pxavpkean cancer,
cal cium ste rate col ]l oida

pros [RBFESAHEREL Bty A HHAEER Syt Ll SR gt ioma,

colonmentabnedncéoy ggampberlnaystaahcae,cgasukosetestlnal
canc%ycreﬁ rthﬂFgHE%glange?kﬁhncagngoxypropylCeIIulose
y

ydr oxypr-op ose € yvi nyl pyrrolidone
stb@c%nes®%¥%%%ul@é|%@rhath%@hy %%|¢%m%§ 1a related

dlsesaéQoay€e§8yé@eéBUk9§ﬁ ﬁaelgﬁbapdcbhglbtKﬁg As the

S| nt t t
rronfeSBROTRL: Sobehotny PaERi DFaRLS THPBos PRELAREE! FaTeRLLa
comptakcofinGusndi HiVcdehoryiret hyisebaeshwith associated

neur%ﬁ?%9£9f¥9r98¥%98'égkﬁ8fogﬁgsth§réa5§ @%dtg%a§8éve”t

are nen i'njection,
vasculenh@emept@pyléﬁ@egty@oWlttheugobodS@ganﬁr@ntot@@pﬁral

demeftla Qﬁﬁvﬁeﬁéht@deﬁaﬁlhbk?caAﬁthﬁhéothé|'Zer there
are pentioned, for_exanp | ene

BTy JasF b MARRPEATTSSERs {42 boRaBEpS tion of the

presehhanﬁbentibﬁ maynoaephaependhﬁbeshethb kind of compound

trieth Ian1ne sodi,um. ¢ te i e,
B onbBak e Rns AU ILERE EODR] CrnddblTLE! EL3: £he mode
and thefpetrand, oénthﬁphneetmenSureactan@tamdythé0t|Reamnée, be

genekgfn%uéﬂgﬁg'GQO@QEBtabgherﬁogbema?ﬂﬁ'OB?@feEQBl y. about
0. Olegg gh9p§u£980589k8,Sggreagrg%gg;gly gtghganoaaggngbout

S | u
100 mg/kg, most preferably about 0.1 to about 50 mg/kg, and
particularly about 1.5 to about 30 mg/kg, as compound (I), per
day in a patient having a cancer (adult weighing about 60 kg),
said daily dose being given intravenously all at once or in
several portions during a day. It is a matter of course that a
lower daily dose may be sufficient or an excessive dose may be
required since the dose may vary depending on various factors
as discussed above.

In the present invention, the "effective amount" means an
effective amount of compound (I) and "administration of an
effective amount" means administering the pharmaceutical
composition of the present invention containing an effective
amount of compound (I).

As the pharmacologically acceptable carrier usable for
the production of the preparation of the present invention,
there are mentioned various conventional organic or inorganic
carriers as a material for the preparation. Examples thereof

include excipients, lubricants, binders, disintegrators,
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sul fate, lauryl am nopropionate, |ecithin,
benzal koni um chl ori de, benzet honi um chl ori de, glyceryl
womesésar at e and the |ike; hydrophilic pol ynercrsed/os4237
as pol yvinyl al cohol, polyvinylpyrrolidone,
car boxymet hyl cel | ul ose sodi um nethyl cel | ul ose,
hydr oxynet hyl cel | ul ose, hydroxyet hyl cel | ul ose,
solveptisoxpplobyléekkal osusrroding PorRatsandspleniickagenss,

bufbe@anQEQHtS agephi ghse%h@&@cgenbﬁoaagusﬁghgeéagahe and
the %_ucose D-sorbitol, sodiumchioride, glycerine,

1kEnnitol and the Ilke. As the buffering agent, there

argh8e8t hedessat9f exanpheiohdlf eagisuedsasuch as
hat e, , acet car bonat e

' ph '
ant 1gBReBe0 SprlSFifafeas "PRABKEba) 2adBEenarrEstofikErs
absoabentrent nohetenfiog egenpbeanbehbyl lakeokeh brduskd

apprkgkgaté§ the Eﬁ%egbﬁﬁthﬂguﬂggnt there are nenti oned,

exa rochloric acid, phosphoric acid,
c.Thecc@%tentseaueﬁhﬁyd@@Q%HéVananth e| pPharmagephical

comp@BEti@ﬁtbﬁ theepeeaéﬁtneabbﬁeeen bakleéaaabendlng on the

nzoates, chloro benz
formD R DR R PeaPa bR bR aRI b Bciei SoRbral 1 goPBPEtadid AR
abouth@9l.bket As phefanbbmyldBDUt Dhér ecanbomentlOoneds,f oore

fht o
prorBEANRY Sotl 015, cBREBRRE 23T LE 10 RASPRUEASE 0 Bk Er
abou§u@h2a§0phbgphaﬁewtaeep§téhetahpﬂatereearbemaﬂe

Ci AatRe aBg-1PEeht KeenEpet hpdl AEhYioMBEN £HE example,
phar maceuti ca conposltlon of the present i nvention

lact@sgy §4CAASEnj BcPRBRLtalcafFREFD foFOFHJéE?FSH'tSrﬁétalllne
cellusedei sleyrtphhhiy@doby sisakventcid anbubhki 2eke.a

su d|n ent an_i sotonic ag a. butf ri
S oBRCDRL TR0 AN hERLOBLE RIGR] ondal ke  ERampre,
magnkskem EXaapbee,otaiheumoBVeatatncludécmapeﬂlbodal silica

and E beﬁgkgn physi ol ogi cal saline, Ringer's solution and

| es
As the blndgp, there are mentioned, for example,

crystalline cellulose, sucrose, D-mannitol, dextrin,
hydroxypropylcellulose, hydroxypropylmethylcellulose,
polyvinylpyrrolidone, starch, sucrose, gelatin,
methylcellulose, carboxymethylcellulose sodium and the like.

As the disintegrator, there are_mentioned, for example,
starch, carboxymethylcellulose; carboxymethylcellulose calcium,
sodium carboxymethyl starch, L-hydroxypropylcellulose and the
like.

As the solvent, there are mentioned, for example, water
for injection, alcohol, propylene glycol, Macrogol, sesame o0il,
corn oil, olive oil and the like.

As the solubilizer, there are mentioned, for example,
polyethylene glycol, propylene glycol, D-mannitol, benzyl
benzocate, ethanol, tris-aminomethane, cholesterol,
triethanolamine, sodium carbonate, sodium citrate, a nonionic
surfactant, an anionic surfactant, a cationic surfactant, an
amphoteric surfactant and the like.

As the suspending agent, there are mentioned, for example,
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of the solubilizer include polyethylene glycol,
propyl ene glycol, D mannitol, benzyl benzoate,
wd T00s1@simonet hane, chol esterol, triethanol ampwEyIP2009/054237
sodi um carbonate, sodiumcitrate and the |ike.
Exanpl es of the suspendi ng agent include stearyl
triethanol am ne, sodium |l auryl sulfate, |auryl
surfaatavpsopiichate, béearilntrbenkankdaninechkodidm, lauryl

sulfgeezetﬁefew ﬁhhebtgﬁmatxeer Ybcrenest egeatg1apdibhe

g mers such as poflyvinyl al coho
ch105éﬁ9vuh9pﬁ9 P@PFH@n@h eatﬂexyaéVH9F¥é|mepe§éeésatanﬁnd the

11keaehpmk@ph%mh@sFF QEQXﬁﬁghhab p@lbrhﬁ?F,Flcohol .

e ose r o e ul ose an t he
polyp i RutBEAliAensT CREbPRRTEh bRl iPre! BaE i acase.
methﬁ&oemlumbsesomyﬂnaxymaﬁhkicqm%ukuéat bydepriyebhyandllulose,
hydr%Q§P b§§ ggmt)s t@ﬁebyttsr' ng4y29RAat m&e' ude

ate acetate, tartrat
caA%ohb%els@t@ma@eaggm@,tﬁ@er¢k@re5&9hﬁ+@§e@f fpe example,

glucb§€a|DaBS§BB€blCSsbBQthéhPSBZME aheohekiaBy bbRahhkeol
es of the pH adjusting agent i ncl ude

and E?Engéh?orlc aci d, phosphoric acid, citric acid,
SQN$Uﬂh®yHﬁﬁXedEn@ndgéME Itk@reThEenm@hbﬂbnesurfantanample,

purchfaD8 H500c28,8,30LLD! | Lzerator Lhp phpcmeeublpal,,

cOnposI i on résen I AVEnN "fo
Cltrathlghenraacdhbheeth¥EeneOX|de adduct, an alkylpheno

etﬁyl@H@Orbéslagﬁégtheélééttyh@fédaﬁéhméﬁefeﬁége for
adduct ric al cohol fatty acid ester

exametﬁy|EﬁeéYEdé¥aaaaétana Rhghet k8 kyl ani ne

etmylen@0¢ndsd@@§ugﬁg a&gdént | ytieetd @ﬂédﬂeﬁthyhe@BOXbﬂe
eneoxi,de ddu%t of fat

examBf0 ChyaBBeR1 0K ENERNGTNCRERHELFOE ARkdar Cibbrg, Bpia,

sodiami dydsbridef agytbeolika.fatty acid ester of
peﬁ%aﬁgtgtttgtl?técfatd;té(récape eﬁtﬁtl&teaor%toi ffple, p-
sorbitan acl ester of sucrose, an al g

oxybenheptes, pehyRyePusaaréohdenzy i skgohel d phenethyl alcohol,
dehydroacetic acid, sorbic acid and the like.

As the antioxidant, there are mentioned, for example,
sulfite, ascorbic acid, a-tocopherol and the like.

Examples of the buffering agent include buffers such as
phosphate, acetate, tartrate, carbonate, citrate and the like.

Particularly, when the pharmaceutical composition of the
present invention is used as an injection, a carrier for
injection to be used is exemplified by a solvent, a
solubilizer, a suspending agent, an isotonic agent, a
buffering agent, local anesthetics, pH adjusting agent and the
like. Examples of the solvent include water for injection,
physiological saline, Ringer’s solution and the like. Examples
of the solubilizer include polyethylene glycol, propylene
glycol, D-mannitol, benzyl benzoate, tris-aminomethane,
cholesterol, triethanolamine, sodium carbonate, sodium citrate
and the like.

Examples of the suspending agent include stearyl

triethanolamine, sodium lauryl sulfate, lauryl aminopropionate,
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am de of al kanol am nes, a pol yoxyet hyl ene castor oi
derivative and the like. A s the anionic surfactant to
whmowsed7as a sol ubilizer for the pharmaceuti cBlT/IP2009/054237
conposition of the present invention, for exanple,
sulfuric acid esters (e.g., a higher alcohol sulfuric
acid ester salt, a higher al kyl ether sulfuric acid
lecigbinr behzalkosdbfmacbdogiide, absnreahedinat chlaciide,
glyc§§P$0m0ﬁ0§HEB§5%@ Eﬁﬁt¥hécigkea ayhtapad19kebbymers  such

nic acid g., sodi um
as paﬂxynaghzéhggnpﬂonap YVépwlgxraeﬂédone'

carb@kFMébB?I@@@iUhB@@l%od@hﬁ S?bthyacéheﬁﬂbﬁélfgnlc aC|dd
0 t roso osphori c aci

hydr8§V@F§thg Tl ugo %EOSBngpéyggﬁﬂlgéﬁi%lggﬁf of hi gher
hydrakyphopyéthyﬂameegbdendddhet)ikeadithiophosphorlc acid

es d e, ey LQBLC po

corfampint BEphANIhEERECAUPRE. 1AS1LAE REGRLS b-
Sorbphainaé@dﬁp@aphééﬁﬁd§vtBéﬁC@Flﬂhermé§§hF°ﬂn@§ﬁtFBﬁ like.
ExamEQéseéanehe bﬁﬁEB@lﬁ@'bngEelﬁélhaélBuﬁﬁéEQCba&hSas

an am ne salt /e cationi c surfact .
hahehi gREF &Iy IT&HH Ui CARERRAES 1 ?J%%aa%%tl?)?lgcthe like.
SUEX a6b des ﬁﬁdéhérmathmmenesthétgher1atkydanbeaiyl alcohol
and ?Hatfrﬂary ammoni um salt type cationic surfactants
€.g., a‘quaternary amoni um salt type cationic
suEkamphes efdeheérph adgheting kygent nenchudaabpdnashloric
ac1danBHBEHHb§§EtaEXBe éHEE@EtQeﬁd”aggdﬁﬁﬁ”h§89%&laé and the
hi gher al'kyl'am nej and the I'i ke are used:
llkeanphoterlc surfactant to be used as a solublllzer for
thh@h@éﬁﬁﬁfﬂtl§ﬂkf§?ﬁ§ﬂ8ltbOBeOuséhSaQTesgﬁlublllzer for
i nvention, .for exa e, .an ami acid type.a rig
the piFFRRpaRrLca ,EPRPRESEIRE BhphaeapFesslr AEVBAL 1 BRa TS
for thembilke arbigbed. aThehphaethyéaneocadlideoagdsicti oanof
alky}BReRbESERLyIBRERLIAR eaaLSEabhyfsee%aae§dcekhgqeﬁebﬁlde
centration o din harmaceuti cal
addu@@wpésPPﬂMhYéﬁthé1§P§§énfaFﬁVeﬁFF6ne§5?Fe§t6§6§ﬁGPﬁ§de
adduee tBeh&ghakOBleQaﬁ&ﬁ@aé@hymenebuadetauau@@neaaEBYty acid

abou fo a I
amide et%y}eneoxgggtagggcgvoaéLetRyféggggh e agguct of fat and

phos

oil, a polypropylene glycol ethyleneoxide adduct, a fatty acid
ester of glycerol, a fatty acid ester of pentaerythritol, a
fatty acid ester of sorbitol or sorbitan, a fatty acid ester
of sucrose, an alkyl ether of polyhydric alcohol, a fatty acid
amide of alkanolamines, a polyoxyethylene castor oil
derivative and the like.

As the anionic surfactant to be used as a solubilizer for
the pharmaceutical composition of the present invention, for
example, sulfuric acid esters (e.g., a higher alcohol sulfuric
acid ester salt, a higher alkyl ether sulfuric acid ester salt,
a sulfated o0il, a sulfated fatty acid ester, a sulfated fatty
acid, a sulfated olefin), sulfonic acid salts (e.g., sodium
alkylbenzenesulfonate, oil soluble alkylbenzenesulfonic acid
salt, a-olefinsulfonic acid salt, Igepon T type, Aerosol OT
type), phosphoric acid esters (e.g., a phosphoric acid ester
salt of higher alcohol ethyleneoxide adduct), a
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1 to about 300 mmol /L, nore preferably about 1 to
about 200 mmol /L, particularly preferably about 10 to
wahowio7a0 mMol /L. The present invention al SO JIOM0@®R54237
a method of inproving stability in water of a conmpound
(1), a salt thereof or a prodrug thereof, which
conprises conbining the conpound (I) , a salt thereof
dithdpphoppbdrig thédeektwirt Isadtt lkodsthend ikgchogexiseidn

deABV@BéVEat#8n§gdbﬁk95ctghgr%o'%epﬁggﬁdgg 8 g@ﬁhﬁﬁl@%er

rovin In water of a conpound (I
for §aﬁtp@ﬁémésﬁuéﬂcalpF@@P@@lFH@Peeﬁ thfi BReEGApr favention,

for éﬁﬁﬁpmbngahﬁﬁeCQHmQUﬂ9pé|batao&abtshh@é&@ﬁn@@ de.g., an

g,thereof ,wi th at ne cl.odex
aminBLSRMEC VS EACiRa 1, ShatectAPEnTAcE. oy AdTRex
alkylamnhenlag améorpeadd wyplk @atyohddestrifacdenityagidee'f rom

lowe Sogeﬁ?bhgkxbﬂgy @?ggzun%qu@rﬂaE Cgﬁﬁgﬁaﬁhnsalt tgﬁg

erivatrve ormn I ncl usi on
catignig é@ﬁﬁﬁé%aﬂéﬁnéé Eyreﬁeépﬁ@§ﬁéﬁﬂv émmﬁFéF@pﬁéBtctYPe

catlbﬂﬁ%réﬁEEQE§aHE hydeogeBmbands erekayﬂﬁhmﬁén @ quaternary
npound clodextrin derivati

anmop BRe PAF o LERBoALREAC L SFihe Mfier QB L PSR B BIEPEGH
alkymﬁmhhe )paasenhei avket aee aeepri ses i ) 5- (3-

hyl sul f onyl n d y
%ﬁyk%?p%? %o%egmg %L}gﬁétagt %gegg g g’ g; a solubilizer
for mheopearmeaeb@xanﬂd@ompoa1§abn pﬁet@@fpres?n§uun@§@¢ypn,

for %&gﬁbleb GhCLRAdRYt KA gOk eS%hthQ%Eggfsu§@gctbhk, a
wat er. [ n anot her pref erabl e enbodi nent

betagﬁsrﬁaeeu?meapteaﬁﬁo§PFﬁéﬁtépttﬁ@dpF8§e%ﬂkﬁneéﬁtPéﬁd
COPREi BRSrhatebti€dl é@hb&bidhﬁﬁnyf)tﬁbepyékenﬁ invention

th H-
pre g rgb T BYPE R Pl ota GE B A'SareTERBFEAt 1N po ciEric
ac1dsmhfmhatphaemheeutbcaycbom@psnmnoor05 taket presesadsf

1nvehE En“@%?&e@”ﬂeb&kd&h&r oh %ﬁ'dform of the preparation, but
it is generally about 1 to about 500 mmol/L, preferably about
1 to about 300 mmol/L, more preferably about 1 to about 200
mmol/L, particularly preferably about 10 to about 100 mmol/L.

The present invention also provides a method of improving
stability in water of a compound (I), a salt thereof or a
prodrug thereof, which comprises combining the compound (I), a
salt thereof or a prodrug thereof with at least one
cyclodextrin derivative. In addition, there is provided a
method of improving solubility in water of a compound (I), a
salt thereof or a prodrug thereof, which comprises combining
the compound (I), a salt thereof or a prodrug thereof with at
least one cyclodextrin derivative.

In the present invention, by the "combining a compound
with a cyclodextrin derivative" is meant mixing a compound and
a cyclodextrin derivative, and includes forming an inclusion
compound or a complex formed by electrostatic or hydrophobic
interactions or hydrogen bonds, etc. between a compound and a
cyclodextrin derivative.

In a preferable embodiment, the pharmaceutical
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which is in the formof an injectable conposition
having a pH of about 2 to about 4. Such preferable
wEmWoEs17 on is prepared by a nethod conpri si naT/iP2009/054237
dissolving a ) 5- (3- (ethylsulfonyl) phenyl) -3,
8-di nmethyl -N- (I -nethyl piperidin-4-yl) -9H pyrido [2,
3-b] indol e-7-carboxam de or a salt thereof, b )
compgglitébut pf &hReprepepycibdertion eempriges t her eof and

i) scék Qé%hy@sa@Eén m ﬁ@&ﬁylg03gevalﬁe%9&thana-and II)
stlga g e solution_t g out t o about
methﬁ&PlPSF ft fﬁoﬁlér9ﬁHEY6H§Pﬁ§e 1] |&&F°&8nﬂo§ﬁFP8ﬁaBFde or

a salbetheesedit i nvention, the order of dissolution of the

t h [ 5- - t hyl sul h
SQURSRSNLS, BURDaR LydySa kP beLiuLouib onut) plienyL)
iii)[®at8rb] indol e-7-carboxanide or a salt thereof, ii)

suf °§H8¥Be§tﬁféfePaEY&|Qﬂﬁé&ih ne’ @Péﬁ?ﬁakﬁgEggéléQﬁ

ii1) citric acid is not particu arf , _and eac
compeg éﬁ@n?fnﬁyeb3r§§E§Faﬂ@V?n§P§§OF9@Eré§e§mo or nore

i) 5kiiBdgseehyteanenapt spABiyDe-di 8salimedhyilrul-t(aneously.

th h I t th t
SN NI ST B A T SRR VLTS
a saéachhemapﬁnent for exanpl e, sulfobutyl ether-

uf¥ gugeftr F ﬁacga% thgreof is d|s§%I |8fmater
o |

|ve acid hd®t R e ire
iii dW§§@FvéGdln t he solutlon 5- (3 (ethylsulfonyl)

iv) Bhepyk) ac3q,8-di methyl - N (I met hyl pi peri di n- 4- yI)
rido ndol e- r boxam de or

. -9 p b
WhlcPhéFegF FQFu%PH@r % §§0FUéSCFﬁ§FS|ﬁomBHSlFHQDS FH&PEna pH
of absuadpusbtedbbatphl.about 2 to about 4 . The pH can be

o iieh oRr P REg PR SR R ot oy kB OB R oA g

compphainaeeutical conposition of the present |nvent|on

i) d99§8§b§ﬁ§ b) )55(50 é@h?ﬂéﬁkf@ﬁy@gﬁ&%gng}P¥PﬁH2&QEM§l N-

(1 me@hwéyﬁpaélPQH 4- M} .Haopgr?dOéaréokéﬁpa@lSr7aC§5P9xamlde
or atB8I€0thereof, b) sulfobutyl ether- -B-cyclodextrin or a salt
thereof and c¢) citric acid in water to give a solution, and
ii) adjusting pH of the solution to about 2 to about 4.

For formulation of the pharmaceutical composition of the
present invention, the order of dissolution of the components
such as i) 5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl-N-(1-
methylpiperidin-4-yl)-9H-pyrido[2, 3-b]indole-7-carboxamide or
a salt thereof, ii) sulfobutyl ether-P-cyclodextrin or a salt
thereof and iii) citric acid is not particularly limited, and
each component may be separately dissolved or two or more
kinds of components may be dissolved simultaneously. When the
pharmaceutical composition of the present invention is to be
formulated by separately dissolving each component, for
example, sulfobutyl ether-fB-cyclodextrin or a salt thereof is
dissolved in water to give a solution, citric acid and the
like are dissolved in the solution, 5-(3-
(ethylsulfonyl)phenyl)-3,8-dimethyl-N-(l-methylpiperidin-4-
yl)~-9H-pyrido[2,3-b]indole-7-carboxamide or a salt thereof is
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ii) 2 to 30 wv% of sulfobutyl ether- b-cyclodextrin

or a salt thereof, iii) water and iv) 10 to 100 mmol /L
wodoowid7sic acid, which is in the formof an i @Ewirabiomss237
conposition having a pH of about 2 to about 4 . In the

above- nenti oned preferabl e enbodi ments, the sul fobutyl
et her- b-cyclodextrin or a salt thereof is preferably
furtbgirf dpgsyll vethéherigioyclasdekhe sodudiigom d& @diustgast to pH

abou%th@%raBBﬁEe@ab|@h§”PﬁdeE”$e L8supPasMaseHyi 88lieous NaoH
nposition of the present invention conprisés i ) the

SOluEéﬁBoﬁﬁdaHPF°u§ §§ﬁtspﬁ€FéBP or a prodrug thereof, and

||Insutimbuhnbtﬁébeprebeeabhedembbdmmsndlunhsalt In a
odi_nment arnaceut i

phar El g comp n% % th %g T ven omprises
@8&88 £Pon 8P PReé “prds ent ﬁv@ﬁ 6 cofprises 9
i) 5(3o e@tmngM|b@n¢r)3phemywﬂsu3ﬁosydum@enwu>N3 @rdlmethyl—

%@%g&?&gék BEn44¥gh —%H-ggqug[bZB ?qﬁ dole-

oxam d t her eo
Carb@ﬁ?ﬂéﬁ@t?F at Belt Bheyerddextrin or a salt thereof I n

ii) 2 &bl kb WmLe BTe%ﬁﬁ%Qbﬁt§ﬁb@@h€§nBrc&@@o%@%&@&%e%k'%a%alt
osition of the present invention comprises i )

therFggr’)(ethylsulfonyl) phenyl) -3, 8-dinethyl-N (1-
111)nwhh¢kpbpdridin 4- yI) -9H- pyrido [2, 3-D]

dol e c sght gt hereof, and ii)

6 ?E 160 a&%g& cg%ﬁ%&egtélﬁ sodi um sal t. EXAVPLES
Whlcmhéspﬁéséhﬁ fﬁﬁ@npfoﬁnlQnéﬁﬁtabﬂédcpmpééﬂéﬂpnl@aVlng a pH

of abgggoblggnggogy meferring to Reference Exanples,
es and Experi nent al

Ex
ExéﬂpF%% aRﬂ?gﬁmﬁPélSB?d?g?BEeESF%?rGggogémFPﬁFVaFP§e

sulfdBatpLoperkirop- @Fcubaeﬁtx@d 6@l ¥eBh1iS tBeWebodht sMpxef@rably

0 0
su bk 81 OL cRaShpsel ¥enk,  WhereLn omeans % by vel oht

In yet another preferable embodiment, the pharmaceutical
composition of the present invention comprises
i) the compound (I), a salt thereof or a prodrug thereof, and
~1i) sulfobutyl ether-B-cyclodextrin sodium salt.

In a more preferable embodiment, the pharmaceutical
composition of the present invention comprises
i) 5-(3=-(ethylsulfonyl)phenyl)-3,8-dimethyl-N-(1-
methylpiperidin-4-yl)-9H-pyrido[2, 3-b]indole-7-carboxamide or
a salt thereof, and
ii) sulfobutyl ether-f- cyclodextrln or a salt thereof.

In a still more preferable embodiment, the pharmaceutical
composition of the present invention comprises
i) 5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl-N- (1~
methylpiperidin-4-yl)-9H-pyrido{2,3-blindole-7-carboxamide or
a salt thereof, and

ii) sulfobutyl ether-B-cyclodextrin sodium salt.

EXAMPLES

The present invention is explained in detail in the
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ot herwi se specified. The foll owi ng Reference Exanples
A can be produced accordi ng to Exanpl es of
wONMRGDROAA4779 and US2007/ 0117816 . [ Ref er encepEanploas4237
A] Particul ar exanples of conmpounds (1) involved in
t he pharmaceuti cal conposition of the present
~ invention include, but are not Iimted to:
follewhngnby9kepgridog[ 2p Belfgrendel Examples, Examples,

Comp§r8£998 §FHEBE¥E ghﬁpﬁkaQL%engaQ]EkQﬁBh@s, 54REeMDa3e not

to bg. Sﬁ@ﬁ?Fu9¢Lﬁ§r a@le 1Seb] |ndole 5- (3-
(MeR&Yh Bsbb LRV @ﬁeﬂﬂé)mlﬂéﬁpybld@nf2153ab&ei§H@|ﬁ1x1ng

th I h 9H
ratidab gatk Sp57€pbrs BYErBOT 5. BeAns: RuBk: SeyBbf HBhse
otheyef hanspatifbadm de ; 5-mtolyl- 9Fprr|do [2, 3-D]

ypfﬁ%efoft3w£+$pﬁgﬁg£dﬁce(§§z§giégoA[gaﬂsbg] i 5doL25-

enzenesu onam
accorgingyEpdBxpmplesphpLi WagPe7 /844732 and USZ%O /0117816.

8- ﬂR@?éP&ﬁc@FEQ¥&$ﬂ@s[2] 3-b] indol -5- yl)

-2 nEthox¥ Nnet hyl benzenesul f ong ? £
 8-BRREtRyTeBERFIRURS [2F SCBPOTRAD Bly%?vo véd in the
pharm&hehhybbenzempsuhflonaafdehe Bre6dnt invention include,

8- dlne hyl - 9 yrido [2, 3-b] indol-5-yl) -N,
put RGF ni % ? engéﬁeéurf onanmi de ; 5- (3- (ethylsulfonyl
5- brppheayfpyrsdQéEh?fbgkngyledo [2, 3-b] indole; 5- (3-

5- br&ﬁghyLﬁékﬁgmybh pgfmabéz §Pb§1HHB§Ehy| 9H pyrido [2,

I ndo di nmet hyl - 9Fprr|do [ 2,
5= brsmer3r%dé#msthyﬂy HeH¥F1?Bﬁ8p?oHéﬁP8@
5-ph8&hoycbappopytod2, 83b] 8ndbmet hyl - 9Fprrldo [2, 3-Db]

—(3'ndoLhylin%onyE%pﬁényl)—9H -pyrido[2,3-b]indole;
5-(3-(ethylsulfonyl)phenyl)-9H-pyrido[2,3-b]indole;
N-(3-(9H-pyrido[2,3-b]indol-5-yl)phenyl)ethanesulfonamide;
5-m-tolyl-9H-pyrido[2,3-b]indole;
N-cyclopropyl-3-(9H-pyrido[2,3-blindol-5-
yl)benzenesulfonamide;

5- (3-methoxyphenyl)-9H-pyrido[2, 3-b]indole;
5-(3,8-dimethyl-9H-pyrido[2, 3-b]indol-5-yl)-2-methoxy-N-
methylbenzenesulfonamide;
3-(3,8~dimethyl-9H-pyrido[2,3-b]lindol-5-yl)-N-
methylbenzenesulfonamide;

3-(3,8-dimethyl-9H-pyrido[2, 3-b]indol-5-yl)-N,N-
dimethylbenzenesulfonamide;
5-(3-(ethylsulfonyl)phenyl)-8-methyl-9H-pyrido[2,3-b]indole;
5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl-9H-pyrido[2, 3-
blindole;

N-(3-(3,8-dimethyl-9H-pyrido[2, 3-b]indol-5-
yl)phenyl)propionamide;
N-cyclopropyl-3-(3,8-dimethyl-9H~-pyrido[2,3-b]lindol-5-
yl)bénzamide;

N-(4- (9H-pyrido[2, 3-blindol-5-ylthio)phenyl)acetamide;
5-(benzylthio)~-9H-pyrido[2,3-b]indole;
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N (4- (9Hpyrido [2, 3-b] indol-5-ylthio) phenyl)
acetam de; 5- (benzylthio) -9H pyrido [2, 3-b] indole;
wd2000/pév8ryl t hi 0) -9H-pyrido [2, 3-b] indole; 5SPCT/IP2009/054237
(benzylthio) -8-nethyl-9H pyrido [2, 3-b] indole; 5-
(benzylthio) -3, 8-dinethyl-9H pyrido [2, 3-b] indole;
7-benzyl -5- (3-ethanesul fonyl -phenyl) -3-nethyl-7,
5- (pgedwhyddodrﬁﬁrpNGFdQ[216 Bplingoled] pyrrol - 8-one;

h I
bén99h95905 agﬁe%hyangﬁu§§9ambm@4@nﬁéhndole,yrrole N

5- benzy@§h¥8)e?hﬁn@é@FFBﬁbr9ﬁﬁ@H§PF°[§4ﬁepﬂ§Pdgﬁgd|pyrldo

7-beh2y135-03-4thandsuldébpylFphe8yyh}3- methyl 7,9-dihydro-
am ne,

ve = NN hyl, - opa i [
dle(é¢8ﬂga§g§u¥foﬁyl R@ﬁ%Pi -85 3°RE¢ hy | - 9FLd|pyr|do [2,3-
8-chhhoré-5-,(3~etdppgsndfongiypbhenNlN-3irmethyll-8Hkdneylrido[2, 3-

,2 di (3- et hanesul fonyl - phenyl)
o4 BT Eeh |

yrido [2, 3-b; 4 3 d
-[Ppyﬁr@t sn9splfopxlnﬁhsnwﬂon34m§ﬁhyﬂo§yrﬁlpaﬁ#ﬁ@[29§-

%Q'eamgpe§shtgnyhjphemyhxmeahyﬁtawbaa@-dlByauaalh%
-[ ﬁeFEQPnsFBéFngﬁ Ehﬁpyly hlﬂsthyl pg-dipyrido[2,3-
b;4’ QBIeHmpyesuuFeHyﬂapNeNyﬁimeBhyEPbyhaBH—dlpydudmlb% 3-

4. ‘s - 8- I t * Ar ar
WG SR D i et
d]pygrnl A-y1]3'(3-uorpyeloh-8- yﬂfpropyl -amine’;

@Legﬁgﬁ¥gu@feﬁ9idbﬂeﬁyX?H§LR¥k%ylaan@1 §r1d0[2,37b;4’,3’—
et hanesul f onyl ) di net yP di pyrido
d]pyF20138 51]4 (L- mgthyarpbyﬁpépén 4-yl) amlne(

2- [5e$3ebbaaﬁéshﬁ@anyipbnenyl 3-methyl-9H-dipyrido[2, 3-

ST e T R A
[5- (33enhahybugfbdybyphdnyﬂ2 33mbthg1-9H3dipydippyRr GFb+4’, 3’ -
d]py§§8§r gg?ﬂg(ilﬁetﬁyéiﬁtggggagﬁuhf9@%%tﬂ§§@yghlne,

3d?§9ﬁn@ﬁél§oeaib5§9nyé adr 8-damgehys-9H-dipyrido[2, 3~
b;4’ (a'eam§9e§ahé9nyl phenyl)

p?FPBP@SX%§°n¥g thatth PR G ndialyecnByeidh 2 o-
b; 4’ ;3 Adl pykr8Hedi pyri do [2 3-
5-(3-ethanesulfonyl-phenyl)-3-methyl-9H-dipyrido[2,3-b;4’,3" -
dlpyrrole-8-carbonitrile;
5- (3-ethanesulfonyl-phenyl)-3-methyl-9H-dipyrido[2,3-b;4’,3’ -
d]pyrrole-8-~carboxylic acid amide;
5-(3-ethanesulfonyl-phenyl)-8-ethoxy-3-methyl-9H-dipyrido[2, 3-
b;4’ ,3’-d]pyrrole;
{3—[5—(3—ethanesulfonyl—phenyl)—3—methyl—9H—dipyrido[2,3—
b;4’,3’-d]pyrrol-8-yloxy]-propyl}-dimethyl-amine;
2-[5-(3-ethanesulfonyl-phenyl)-3-methyl-9H-dipyrido[2, 3-
b;4',3'~d]pyrrol-8-yloxyl]-ethanol;
5-(3-ethanesulfonyl~phenyl)-3-methyl-8-(l-methyl-piperidin-4-
ylmethoxy)-9H-dipyrido[2,3-b;4’,3’ -d]lpyrrole;
3-[5-(3-ethanesulfonyl-phenyl)-3-methyl-9H-dipyrido([2, 3-
b;4’,3’-d]lpyrrol-8-yloxy]-propan-1-o0l;
(R)~-2~[5-(3-ethanesulfonyl-phenyl)-3-methyl-9H-dipyrido([2, 3-
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b;4"' ,3 -d] pyrrol- 8-yloxy] -propyl }-dinethyl
-amne; 2- [5- (3-ethanesul fonyl-phenyl)
wo Doomdégyl - OHdi pyrido [2,3- b ;4 "' |3 -d] pyrawir2009/054237
8-yl oxy] -ethanol; 5- (3-ethanesul fonyl-phenyl)
-3-nmet hyl -8- (I -nethyl -piperidin-4- ylnmethoxy)
-9H-di pyrido [2, 3-b; 4 " ,3f -d] pyrrole; 3- [5-
b;4’( ?»’etdﬁmerg@llf-@rryfllogmmyu 3rrepRyle-—dn3didgpdiido [ 2, 3-

S) -B %~ (3-3 t hathk sPY Rl 18ﬁ‘ﬁe91>§;>zﬂ —3%%%@1119@1'—dlﬁ>§)r1d% [2,3-
,[5 (3-ethanesu|fony| 9H di pyri do

bid"3 3 pyrrod—8 &Fﬁ%ﬁ@@ﬁhg r&aﬂﬂ%¥w|y rﬁﬂ&&ane 1,

1-[53~( @I—@thabg)suléfon[yi-—p(n&n@tlh anemelthgnyloHpkliepyirido [2, 3-

.- 9H- rid
bid d?%bP&EI og: §| I 3h§|FE%BVngESPfh 37851 1- [s-

3( @t@amﬁagﬁbhgﬁyphpmﬂy B -m@ timyilB-pBEndiyyOHdo [ 2, 3-
dipy%}aié é?ﬁanégLF?%Eﬁ? T %1gl?xy] - 2- et hyl - pr opan- 2-ol ;
5-(3-gt Pﬁﬁplgpﬁwéﬁﬁh?ngmﬂ|éyﬂﬁ&&YFzs‘SiBlalol 53yim@Fhoxy
9H- dﬁb H%ﬁ253 F$4etbanaqp&&gaxb~phenyl) - 3- net hyl -

azo 6]

(3“3 epdithn T - ER s L 2R P YL BHERAR Lngd -y LS thoxy) -

3- me@hy&%@ﬁkdnpgeﬁdduﬁ 3 blﬂétBOxﬁﬂpyr%oﬂebhyl 9H- di pyri do
2, :3- B -1 k5 . _

-El (83t neps i o RN gL e gt s dipymiglo g, 3

b;4"'p 3/ ¢d]py3rOldF W9PKUH ~pgopRdxyYl-olpr opan- 2-ol ; (R) -1-
hg[3@%gebﬁﬂﬁﬁé§hﬁQ6ﬁblpB%%Mbh =3- m%&hyh-@ﬁ-@hgg&u@%[z 3-

rrol -yl.oxy] ~- propan
b;4’ L3vaFj1]Ré(r’2°l['§ Y(1§Xé(t]ﬁBﬁ@?&P’r‘gm‘?lllphenyl)
L- val&n@BQhMB—QHdbﬁhéhé@uﬂ?on&lbphényl 33-mdlthyl- 9H—
L- alanl R
dipyfd 3%a§e§u? 8RBl BEvasiR) PR RS SRk s3 %
L-alanine4 (R) - [5d] 3p§arthehe8uylfox1y]l phengthyB- euehwl 9H-
dlpy%%%f[Q % bQ%*b%G"IB] Eg‘i?'o@f-@ ?XBB{?’] Ulzm)éltﬁ?lu@chgl ester;
benz razi n- 2-on
(3~ Qr@m@hﬁcpalsroceyéﬂﬁaﬁggu GW&PQbhén?P}OIQHldl6ymﬁ&6°xy"
benzz ) —3H- byré21nr@ onél pyrr0|e 3-chl or o- 5-

3,8- 1c%&g%ge%U| %hagggﬂ ony pgennﬁsh%h gl §EE BT??E-
b;4’,3'-d]pyrrole;
3-chloro~5~(3-ethanesulfonyl-phenyl)-8-(l-methyl-piperidin-4-
ylmethoxy)-9H-dipyrido[2,3-b;4’,3’ -d]lpyrrole;
(R)-1-[3-chloro-5-(3-ethanesulfonyl-phenyl)-9H-dipyrido[2, 3~
b;4’ ,3'~d]lpyrrol-8-yloxy]-propan—~2~ol;
2-[5-(3-ethanesulfonyl-phenyl)-3-methyl-9H-dipyrido[2, 3-
b;4’ ,3' -d]lpyrrol-8-yllmethyl amine;
2-[5-(3-ethanesulfonyl-phenyl)-3-methyl-9H-dipyrido[2, 3~
b;4’ ,3' -d]pyrrol-8-yllmethanethiol;
2-[5-(3-ethanesulfonyl-phenyl)-3-methyl-9H-dipyrido{2, 3~
b;4" ,3"-d]pyrrol-8-yl]ethanethiol;
8-chloro-5-[3-(cyclopropylcarboxamide)phenyl]-3- methyl 9H-
dipyrido[2,3-b;4’,3’~-d]pyrrole;
2-[5-(3-cyclopropylcarbonylamino-phenyl)-3-methyl-9H-
dipyrido[2,3-b;4’,3"'-d]pyrrol-8-yl]ethanethiol;

9- (3-Ethanesulfonyl-phenyl)-5H-pyrazino[2, 3-b]indole;
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yl met hoxy) -9Hdipyrido [2, 3-b; 4 ' ,3 '-d]pyrrole;
(R) -1- [3-chloro-5- (3-ethanesulfonyl-phenyl)
wo SUge/gareyri do [2, 3- b ;4 ' ,3 -d] pyrrol - 8-yl ExyJr2009/054237
-propan-2-ol; 2- [5- (3-ethanesul fonyl-phenyl)
-3-nethyl -9Hdi pyrido [2, 3- b ;4 ' ,3 '-d]
pyrrol-8-yl] nethyl am ne; 2- [5-
- (3¢3ethiyaseddiohydy phehydy B, 83dameinylof-ditpyfildorpretdyl) -

9H-p rléo[Z % b]QLdBX%rQEe%aXE]HEthaneth'Ol 2- [5-
3- anesu ') - 3-net I-9FLd|pyr|do [2 3-

phe
- (3517 hy 3O uaTEPYASPPBNYIL) 6B Bt e ahy Lo oknPar S50  2) 3
b]1nF61§§09E@@bb§§ﬂb@Xa&hde? phgnyll - 3-met hyl - 9Hdi pyri do
.9 D - Iol_e; - -
- (2 &i5e by aBPePLaNgY A #3- §REAYIFULEoRYL) Phenyl) =3, 8-
dlmetﬁymeehypyﬁmdbmﬂnBdb]ﬁﬁdoaeb7 —-¢arbpZamide;pyrrol - 8-yl ]
zegmegﬁg?aahgo9et§§1fsaaqgsngaggFuﬁ%%gyh)ghéﬁy@xr@2@no
dlmeshmﬂn@ﬁhywrldodepﬁrbmenéoéEeﬂnyarboxgmlsyp.do [2, 3-b]
szﬁekﬁo§9¢b@h91)55 (3 éehpxgamEbapx §hahgmyLB ,83dimethyl-

i.ndo car boxylic

9H- PXEFGO[%p% leapﬁﬁrﬁykaﬁ§ﬁ6?m£9ﬁy|) 5. (3-
2eeﬁhmbsgbﬂamyhb)ahagyl}N ﬁetaylgﬁﬁgBhyL ?H—pyrido [ 2,
3 i-ndo oxa 0]
(ethy%s ggnyeﬁﬁKFs F?oéy gg Sghy§ 9§ ggEléo?E]§ %]@hg%lg -
carbdkﬁmnﬁyb 9H pyri do[ 2, 3 b] indol e-7-carboxam de; N

N, N- azmeeﬁ§&h9xxb qe%xbhsuﬁf05?1 ﬁﬁ%h%h$ubf@ﬂﬁhhe9h9@¥bh—

Pyrlpﬁégké ?Jé&ﬂ@éﬁaﬁf@§¥hmlCéﬁboﬁémﬁéﬁhyIan1no) et hyl)
(3= P(\leﬁﬁgrmghlion@aa phehkyl sgl, BeaymptpherYH)py3ido[2, 3-

. 8- i carboxan1de
S EEEHENC Iy
-(38{dthgﬁbyﬂf9prnpden&l) -3,B}dimethyl-N- 2 plpera21n 1-

I r go 5 ul f onyl)

etﬂgﬂ iﬁ §§E2&§q%é?hé?gbggle d E§E5gggg%h%|ndo|e 7-yl)
5 (3c4e v ypéﬁe§wé2pheny9|rﬁe héh@ﬁé yg-Negd3- (4
meth Qbhﬁbsakﬁanbelpbeeﬁbl -3u-BydiaelhyB=M indole-7-
Xaﬁl era2|n-l
5—(3—(ethylsulfonyl)phenyl)—3,8—dimethyl—9H—pyrido[2,3~
blindole-7-yl) (morpholino)methanone;
azetidin-1-yl (5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl-9H-
pyrido[2,3-b]lindol-7-yl)methanone;
(5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl-9H-pyrido([2, 3-
blindol-7-yl) (thaiazolidin-3-yl)methanone;
(R)-5-(3-(ethylsulfonyl)phenyl)-N-(2~hydroxypropyl)-3, 8-
dimethyl-9H-pyrido[2, 3-b]indole-7-carboxamide;

carb

(S)-5-(3-(ethylsulfonyl)phenyl)-N-(2-hydroxypropyl) -3, 8-
dimethyl-9H-pyrido[2,3-blindole-7-carboxamide;
5-(3-(ethylsulfonyl)phenyl)-N-(2-hydroxyethyl) -3, 8-dimethyl-
9H-pyrido[2, 3-b]indole-7-carboxamide;

N- (2, 3-dihydroxypropyl)-5-(3-(ethylsulfonyl)phenyl)-3, 8-
dimethyl-9H-pyrido[2,3-b]lindole-7-carboxamide;
5-(3-(ethylsulfonyl)phenyl)-N-(2-hydroxy-2-methylpropyl)-3,8-
dimethyl-9H-pyrido[2,3-blindole-7-carboxamide;
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ethyl) -9Hpyrido [2, 3-b] indole-7-carboxam de; 5-
(3- (ethylsulfonyl) phenyl) -3, 8-dinethyl-N (3- (4-
wombdryd7giper azi n-1-yl) propyl) -9H pyrido [2, ®1ajP2009/054237
i ndol e-7- carboxam de; 5- (3- (ethylsulfonyl) phenyl)
-3, 8-dinethyl-9Hpyrido [2,3- b ]indole-7-yl)
(nnrpholino)nethanone; azetid[n-l-yl 35- (3- .
- (3téenpysanibapy)) phenyl) -N3 (18igpreenylrdppyirds-f2yl) -3,8-
dlme§h91 Hdﬁngd¥é?”§LB?Eﬁaglec5 cé%bo&gﬁQMESU|fony|)

yl
PRV pR i G ey M Aakantet oy baae Sy bhangh; 7Yk
d1me6n9Mybsub§@mab12pbebyhhdomb (2chydbeampdepyl ) -3, 8-

(SLTER YL ZEL YA 8Rch ) S30h. LMoL (oL REARI st (L on
Pyr1d61283 dj iedbye- kapybpdemﬁae 3-b]
'”99%21% gf&Qg%?ﬁh?gylg 3§§ diﬁEQMP§Uh1Q5¥|b Ethy|)

trlf%u9¥°?ﬁH@¥g?; baiba aRvEadofR, §Zb¥3néPﬁ?d¥o§§5P8§?m}de'

(3= 5etﬁ§isﬁ§fbﬁ9§vbﬁ@ﬂyh) Bheth%eFByISN glper;gln g- yl) -
ol e- car poxam ae, -
9H- P{’égg? R S A
3€2ehyglsuyfanyﬁtpyépympyB)8 8im8thgil ANt lipipBkidyni-deyl) -
oh- pgﬁidérf oSSR LI RRR g (Y oy ! o)
3d|ﬁ§¥h $ubﬁppyloﬁbengys pp-fihmetby¥-Nalpbramidén-Reyl) -
9H- p&klsghylQLs?ihgbme4vyb£rbéxaﬁ§deéethylsulf onyl) .
.ﬁa&ﬁé ?U%EPBX%AHP88Y¥$ N(ég é%rhy&garyesh9ﬁy ) hBX¥y) y 3. 8-
d1methl?9H;ﬁ?thgb{ﬁ+BhbaZgBOZeyU}cabeXEm?dé 2I 3- E]
I NA0 car X e. - = e S on en
5- (3L 3804 For - PRREERRbESamPGo ) BpehFL YD (ot o), Phem )
(dlmethylaminpyetUMlQEB 8-Bimehbgledi- parbd&éﬁwaeblsndege-7-

carbbghiyhsul f onyl) phenyl) -3, 8-dinethyl -
eridin 3-y - gkpg yrido

5- (31 habhel suLEPpik RhEBY15-3¢ 8= deé?hyyéuNr én??}hﬁﬁéﬁyﬁfldln"
4—y1739H8p§rﬂabh2L3hb]ﬂﬁd@@ékdkaaﬂbwkémldabkpyrld0[2 3-Db]
5- (3080 61 S RL 00X ML 9801 ) -3, 8-dimethyl-N- ( (1-
methylpiperidin-4-yl)methyl)-9H-pyrido[2, 3-b]indole-7-
carboxamide;
N-(3-(dimethylamino)propyl)-5-(3-(ethylsulfonyl)phenyl)-3, 8-
dimethyl—9H-pyrido[2,3—b]indole—7—carboxémide;
5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl-N-(2-(pyrrolidin-1-
yl)ethyl)-9H-pyrido[2, 3-b]lindole-7-carboxamide;-
(S)—5—(3-(ethylsulfonyl)phenyl)—3,8fdimethyl—N—(1—

) methylpiperidin-3-yl)-9H-pyrido[2,3-b]indole-7-carboxamide;
(R)y-5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl-N-(1-
methylpiperidin-3-yl)-9H-pyrido[2, 3-b]lindole-7-carboxamide;
5-chloro-3,8-dimethyl-N-(l-methylpiperidin-4-yl)-9H-
pyrido([2,3-b]indole-7-carboxamide;
5-(3-(cyclopropanecarboxamido) phenyl) -3, 8-dimethyl-N-(1-
methyl-piperidin-4-yl)-9H-pyrido[2,3-b]indole-7-carboxamide;
5-chloro-N-(2-(dimethylamino)ethyl)-3,8-dimethyl-9H-
pyrido(2,3-b]lindole-7-carboxamide;
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5- (3- (ethylsulf onyl) phenyl) -3, 8-dinethyl-
(piperidin-3-yl) - 9Hpyrido [2 , 3-D]
WO mdeok@s7- car boxami de; 5- (3- (ethylsul f onyl)pqunenyio)oss237

-N- (2- (2-hydroxyethoxy) ethyl) -3, 8-
di met hyl - 9H pyrido [2, 3-b] indol e-7-carboxam de; 5-
(3- (cyclopropanecarboxanido) phenyl) -N- (2-

5- (3tdcyetlbprapyhoprbanyl) ) pBengld-Net(Byl (ddHepyyildmipg) ethyl) -

3,8- aﬁRLtF?quﬁ éyrgaﬁqugang?dgleL3 c%%b@&%ﬁﬁh%ony|)

peridin- 4-
5- aleH—éy@?&éyﬂz9ﬂspwflﬁﬁd8ké ?Jé&ﬂsﬁﬁaﬂr&érb9n16§l e{
5- 1oa@Lbyh§uh§Qnyh}pprGMHE 33p]8ndionmet-hylkaMbohitrile;

s 3T R B RS EL AN T AL h 08 DAL 8RS, 23 hpore--
carboﬁat@EleQethylsulfonyl) phenyl) -3, 8-

3d§gﬁ%H¥% ? gﬁ?kéﬁ 33b e%@?@l@g ﬁ&éﬁg %?Bdg]lﬁdole 7-
carbppyAn§|a§nﬁ §m19E) ethyl) -9H pyrido [2, 3-Db]

5- athQObemétﬁ9nbgﬁagyggdoq§)3 é]lhaoleewhﬁb&%b&guub)aCld
9 -3, 8-dinethyl-N (1- methyl pi peridin-3-yl)
meth éH?5§FFdo [2, 3-b] indol e-7-carboxamide; (R -5- (3-
5- 1oﬁePByhsuhymnyH}pQBEHpﬂy 33b]8ndiotet-Nylkcadbokylic acid
th iperidin-3-yl) -9Hpyrido [2, 3-D]
methgﬁdo 58? “car boxam de; 5-chl oro-3, 8-dinethyl-N
3tbthenhyu@fpev&dphenyyby3 gﬁﬁywﬁdaHr@yrngHZ 3-blindole-7-

carbe?QE@ ZcEérﬂ8%H9ld§stér (3 (cyclopropanecgrboxanido)
pi per.i di n-

di 1)
(5- (Gorr hgheas  Fony BheriIor 2 Fet RmbosinpusLds enioPy kol -7~
yl]-féthéebmet hyl ani no) ethyl) -3, 8-dinethyl-9Hpyrido [2,

15~ (GsFeraRrap EearAaRB Y BRERTIT YA R
ylmeEhyyU}dEmgShdﬂﬁamhybv 9H—pyr|do [2, 3-

ool g st R -
9H- py21d9l8}3rh&éﬂéoieearbon|tr|Ie 5-

3¢3tﬁbhaa@§@bﬁ mybheh ny LB -m3tAgtbyl-(AEmRY hiydopli e rdzih-1-
ylmetgyg §H_pgggg E?lndole,
5-(3-ethanesulfonyl- phenyl -3-methyl-7-pyrrolidin-l1-ylmethyl-
9H-pyrido[2, 3-blindole;
[5- (3-ethanesulfonyl-phenyl)-3-methyl-9H-pyrido[2,3-b]lindol-7-
ylmethyl]-ethyl-amine;
5-(3-ethanesulfonyl-phenyl)-3-methyl-9H-pyrido([2,3-b]indole-7-
carboxylic acid;
[5- (3-ethanesulfonyl-phenyl)-3-methyl-9H-pyrido[2,3-b]lindol-7-
yl]-(4-methyl-piperazin-1-yl)-methanone;
5- (3-ethanesulfonyl-phenyl)-3-methyl-9H-pyrido[2,3-b]indole-7-
carboxylic acid (2-dimethylamino-ethyl)-amide;
5-(3-ethanesulfonyl-phenyl)-3-methyl-9H-pyrido[2, 3-b]indole-7-
cafboxylic acid (3-dimethylamino-propyl)-amide;
5-(3-ethanesulfonyl-phenyl)-3-methyl-7-(2H-tetrazol-5-yl)-9H-
pyrido[2,3-b]indole;
(3—dimethylamino—pyrrolidin—1—yl)—[5—(3—ethanesulfonyl—
phenyl)—3—methyl-9H-pyrido[2,3—b]indol-7—yl]—méthanone;
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5- (3-ethanesul fonyl - phenyl) -3-nethyl-9H pyrido [2,
3-b] indole-7- carboxylic acid am de;
wd20miev8773- net hyl - 9H pyri do [2, 3-Db] PCT/JP2009/054237
i ndol e-7-carboxylic acid nethyl ester;
5-i o0do-3-net hyl -9H pyrido-[2, 3-b] indole-7-carboxylic
acid nethyl ester; 5- (3-ethanesulfonyl-phenyl)
N-ethglnbtlyr{orhpyshdéopyl) BhehyiLhddraethydaPHopyricodei &

b]in8Bi YL -eatBbxkahddel 3- et hanesul fonyl - phenyl')
rido [ - met hanol ;

- 3- thél-gkkpy 2, 3-b] indal-7-_ yl] ;
6-brpmo-p3 (drREABREFRSAGNY bRBRASTYL) 33RBERRYLgAHPYIEAGO[ 3, 3~
bl indobé-7REakbéxyYhiaetbyl] methiyet Bgkeani ne; 5-

3- et hagesul f onyl - phenyl C o
3o e hot Sy ABPS Kb P PRV A= DPRRYAY 3 BREBYI T B PYrigesRs 3-
blindotlet@+-csrbp8yétihanesdl hehiylphehgky - 3-net hyl - 7-

- 7 byk-pi | Okt pYk A9 _bg- 33 -
6o e L e NV ToRaEby L) o ReEh§R-bR-py Rl (2, 3
b]lndelﬁe?hyﬁrboﬁyﬂﬁélPﬂﬂﬁ-meygﬁétﬁ§Fer9Fprrido[2,3-b]
8—chngQLSF(F5eﬁ$3n@$g@56ﬁylgﬁﬂéhymzeF¥§bth¥l—?ﬁ—ﬁfrido[2,3—

.- 3- e - rido [2, 3- In -7- ylnethy

b1 ind TR RERVELC( SoafaRERYL BHOP phemy! )
5- (beBzypkthyb) 9B-pythod-PR-pBrbyloi AddFp] Indodebdxyhrboxylic
acig@cid; [5- (3-ethanesul fonyl-phenyl)

“3-nethyl -9H-pyrido [2, 3-b] indol-7- yl] - '
5- (benzydthyp) pNpérazfihmpthyiamppehahbmé) -§-methyl-9H-
pyriédiet bapesHhbonyh-phepykamide et hyl - 9H-pyrido [2, 3-b]

i ndol e-7- carboxylic, acid (2-d|nethylan1no-ethﬁl)
5- (3- 4Ny aehysul 52@PRANRRENY bhyP -PRERPKY ~3—methyl-R-"(1-
methyBphpéhydiAH4pyl) doHfByrB3db] 2| Bdbl €éndolearnbexybbganddd;

_2(3-di.net hyl am no=propyl) -am deg; o5-. N1
5~ (3¢ B e ESePToho T BRRE phsn I8} 1 popimetny-N- 0
methyPpiperidint-45yy) ySHIppyLddo2| 2;bBibfoladdearboxamide;

- 5 dL 0Bl L 009y L Ldikp- k- z -
R T s
5-(3-(ethylsulfonyl)phenyl-8-methoxy-3-methyl-9H-pyrido[2, 3~-
blindole;
5—(3—(ethylsu;fonyl)phenyl)—3—methyl—9H—pyrido[2,3—b]indol—8—

ol;

8-methoxy-3-methyl-5-(3-(pyrrolidin-1-ylsulfonyl)phenyl)-9H-
pyrido[2,3-blindole;

(R) -8=methoxy-3-methyl-5-(3-(pyrrolidin-3-ylsulfonyl)phenyl) -
9H-pyrido[2,3-b]lindole;
N-cyclopropyl-4-(8-methoxy-3-methyl-9H-pyrido[2, 3-b]indol-5-
yl)picolinamide; '
N-(3-(8-methoxy-3-methyl-9H-pyrido{2,3-b]lindol-5-
yl)phenyl)acetamide;
N-(3-(8-methoxy-3-methyl-9H-pyrido[2,3-b]indol-5-
yl)phenyl)cyclopropanecarboxamide;
N-cyclopropyl-3-(8-methoxy-3-methyl-9H-pyrido{2, 3-b]indol-5-
yl)benzamide;
N,N-diethyl-3-(8-methoxy-3-methyl-9H-pyrido{2,3-b]lindol-5-
yl)benzamide;

5-(benzo[d] [1,3]dioxol-5-yl)-8-methoxy-3-methyl-9H~-pyrido[2, 3-

92



-3-nethyl -9H pyrido [2, 3-b] indol-7-yl] -nethanone;
N-et hyl -5- (3- (ethylsulfonyl) phenyl)
wo 2oyl - OH pyrido [2, 3- b ]indol e-7- car boxzaw/geno9/ns4237
6- br onp-5- (3-ethanesul f onyl-phenyl)
-3-nmethyl -9H pyrido [2, 3- b ]indol e-7-carboxylic acid
nmet hyl ester; 8-brono-5- (3-ethanesulf onyl-phenyl)
b]indglﬁethyl 9H—pyr|do [2, 3- b ]indole-7-carboxylic acid

BURE@KBX93§eﬁetﬁyghbﬁL%y§1d6%2e§hﬁwgﬁab& @u§h7pa%aﬂﬁkomen—

| “9H pyfi do [indole-7-carboxylic acid
4-onggt hy| ester 8- chloro 5- (3-ethanesul f onyl - phenyl)

N- (2~ 3yﬂ@bhybtﬂﬁimyBLdg hétﬁ?ﬁybf}hgdﬁbfﬁgFGgZ?Q&b”EQ3?gid
enz 10) -3-ne - rido ,
b]lnge@;] FNaIPE! ?E‘é?%myl Ve acid: 5 (be%zylth%) N (2-
@dmaﬁhbyyaarmeyhgﬂhyﬁypyxldeﬂByB BHpydode 5F2, 3- b]
yl phﬁﬂghf Ey@?&??ééﬂL ywzmﬁQﬁaﬁgﬁ%ethy'su'f amoyl )
N-ethyih réﬁp@?tbpﬁ¥4 ymﬁthgm-Qﬁrpa6192[233bP]lndol 5-
yl)beRdehesdieanhbpxagi;de; 5N_(31 (Cy?IoFropylsulfozyl)
- 1 dln
8- etg@ﬁyp§r|ao FEhYgSBﬁgPHH&PB-?PXEF QEFS@E Py ld%[2'3’
b]inBothkel or 0- 8- net hoxy-9H pyrido [2 , 3-b] indole; 5- (3-
. Lfon h [ -8 [
- SRR LBISY RnTEbHT Y] ?%Zﬁﬁ?%lﬁens L9 1-0n-
pyrid@lﬁeﬁh?ﬂigépbyvido [2, 3-Db] indol-

38 Beh @§M1§0H9&h¢heﬁy1233 &?%hg@tbd'ﬁ é yLsul fonyl )

trlfggoﬁﬁﬁ Bﬁﬁyg ﬁEfHYFldo[gs Pé}?@@ﬂ?dln 3-ylsulf onyl)
- (3phes¥k)sul 9bnpy s pHenk2) - -hhthpdobe (N-fpehopPpapyhridin-4-

>m%?@§%%z2§ﬁ%gyr&po¥%%“@‘fﬁg 7.3 ?n;?]hyl 9k pyri o' [2.
N-cy8ibpropgdt35{3ynephgiyB Xd&emanhyépiperidin—4—yl)methoxy)—
SH-pyrido[2,3-blindol-5-yl)benzamide;
5-(3-(cyclopropylsulfonyl)phenyl)-3-methyl-8-((1-
methylpiperidin-4-yl)methoxy)-9H-pyrido[2, 3-b]indole;
N-methyl-3-(3-methyl-8-((l-methylpiperidin-4-yl)methoxy)-9H-
pyrido[2,3-b]indole-5-yl)benzenesulfonamide;
N,N-dimethyl-3-(3-methyl-8-((l-methylpiperidin-4-yl)methoxy) -
9H-pyrido[2,3-blindole-5-yl)benzenesulfonamide;
N-(3-(3-methyl-8-((l-methylpiperidin-4-yl)methoxy)-9H-
pyrido{2,3-b]indol- 5 -yl)phenyl)cyclopropanecarboxamide;
'5-(3-(ethylthio)phenyl)-3-methyl-8-((l-methylpiperidin-4-
yl)methoxy)-9H-pyrido[2,3-b]lindole;
5-(3-ethoxyphenyl)-3-methyl-8-((l-methylpiperidin-4-
yl)methoxy) -9H-pyrido[2,3-blindole;
5-(3-(ethylsulfonyl)phenyl)-3-methyl-8-(piperidin-4-
ylmethoxy)-9H-pyrido[2, 3-b]indole;
(S)-5-(3-(ethylsulfonyl)phenyl)-3-methyl-8-((1-
methylpyrrolidin-3-yl)methoxy)-9H-pyrido[2,3-blindole;
(R)-5-(3-(ethylsulfonyl)phenyl)-3-methyl-8-((1-
methylpyrrolidin-3-yl)methoxy)-9H-pyrido[2, 3-b]indole;
(S)~5-(3-(ethylsulfonyl)phenyl)-3-methyl-8-((1-
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N (3- (8-nethoxy-3-nethyl-9H pyrido [2, 3-Db] indol-
yl ) phenyl )cycl opr opanecar boxam de ; N-cycl opropyl -
wd Bosred7BoXy - 3- met hyl - 9Hpyrido [ 2, 3-b] indol -EeT/JP2009/054237
yl ) benzam de; N, N-di et hyl - 3-
(8- net hoxy- 3-net hyl -9Hpyrido [2, 3-b] indol-
yl ) benzam de; 5- (benzo [d] [1, 3 ]dioxol-5-yl)
methygpwgﬁﬁéiﬁig—ﬁewﬁ§m89HO§yﬁr&8 ~pxride [Ri.dabll andele;
) -68~ @EtQthl%uﬁ%bhyhaﬁﬂeagnld@ h%th§1bb-|@§9&b§1mﬁh—3—

chromen- 4- dr oxyet hyl)
YlmeFéOﬁﬁtﬁ@%ypgrﬁ€9ﬁ9v39Fﬂé9PP§8 i[2,3- b ]indol-5-yl)
(R) benaanedaylealfbaymwphenyls-BembyhyQHspypyd@oQZdi&—B}

i_ndol vl) p I rroI|d|n | -yl) met hanone;
YlmeﬁBSFH -9 P&§l§8T%o gX REPATY - 9H pyrido [2, 3-b]
(5Fnhdbr5-3ympbbnieﬁ§39thdndﬁbéeb]i8d@ﬂh6xy15xyosN,N-
dlmng%E% B qnéh%Pghenyl) - 3- et hyl - 9Fprr|do [2,3- b

mﬁ% uor orret hoxy) - 5- éeth yl sul f onyl)
3pﬁéﬁ¢ﬁr (d3 hw}amgmeypraeon -3: ﬂFtPH 0P8 PsrlGQIZ 3=
b]lnﬁgﬂhEL§Q|bh@ﬂyﬂ)CQHQBgEbﬁaaeﬁﬁ&Bbkaglﬁéz 2,2- trif
r1,do ol e,

N-cyEdBRIPRNLT dny Py (BRLRITREP T ARG PROBoRY) 23-hdthy1-o-

yr1@©ﬂ2n€%bﬂhpdpéﬁﬁdymébenybmudehoxy) -9H- pyrido [2, 3-D]

TS YRR ooy (] SRR rsaof 3.
b]lndﬁdoﬁ =51y N~ @éﬁhaﬁbééZeSESPQfOPéVéﬁ@ﬁropylsulfonyl)
—(BPWQDXBlme%hﬁﬁbRXho ropbky) -3 methyl 9H -p r1do[2 3-
L peridi ¥ %ggthox %?—g o F

o) inffdobsy R ReNhyinat ny SBRBERPESHL Loin

3- cthtoHﬁPhﬁFﬂepﬁyudumfényﬂ)ﬁhthXY}B QHﬂymEdhyﬂﬁ;parbhin—4—

n I zepe N, N- di net hyl - 3-

yl) mf§g8x¥ﬁ P% Ly ?E igfé Pgﬁgggggln 4-yl) met hoxy) -
3-chdprpybi-dg- [zthslbplfndyﬂépbeywﬂ_b@nzenegmnﬂlonénide;
ylmethoxy)-9H-pyrido[2,3-b]indole;
5-(3-(ethylsulfonyl)phenyl)-8-((l-methylpiperidin-4-
yl)methoxy) -3-(trifluoromethyl)-9H-pyrido[2,3-b]lindole;
5-(3-(ethylsulfonyl)phenyl)-8-((l-methylpiperidin-4-
yl)methoxy)-9H-pyrido[2,3-b]lindole-3-carbonitrile;
2-(5-(3-(ethylsulfonyl)phenyl)-7-fluoro~3-methyl-9H-
pyrido[2,3-b]lindol-8-yloxy)-N,N-dimethylethanamine;
3-(3-chloro-5-(3-(ethylsulfonyl)phenyl)-7-fluoro-9H-
pyrido[2,3~-b]indol-8-yloxy)-N,N-dimethylpropan-l-amine;
3-(5-(3-(ethylsulfonyl)phenyl)-3-methyl-9H-pyrido[2, 3-b]indol-
8-yloxy)-N,N-dimethylpropan-l-amine;
2-(5-(3-(ethylsulfonyl)phenyl)-3-methyl-9H-pyrido[2, 3-b]indol-
8-yloxy)-N,N-dimethylethanamine;
5-(3-(ethylsulfonyl)phenyl)-8-(2-methoxyethoxy)-3-methyl-9H-
pyrido[2,3-blindole;
2-(5-(3-(ethylsulfonyl)phenyl)-3-methyl-9H-pyrido[2, 3-b]indol-
8-yloxy)acetonitrile;
3-(5-(3-(ethylsulfonyl)phenyl)-3-methyl-9H-pyrido[2, 3-b]lindol-
8-yloxy)propanenitrile;
(R)-8-(1l-tert-butyldiphenylsilyloxy)propan-2-yloxy)-(5-(3-
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N (3- (3-nethyl-8- ((I-nmethyl piperidin-4-yl)nethoxy)
-9Hpyrido [2, 3-b] indol-5-yl) phenyl)
wood/apsopanecar boxam de; 5- (3- (ethylthio) pleEmw09/054237

-3-nmet hyl -8- ((I|-nethyl pi peridin-4- yl)nmethoxy)

-9H pyrido [2, 3-b] indole; 5- (3-ethoxyphenyl)

-3-nethy|-8- ((I-nethyl pi peridin-4- yl)nethoxy)
(ethygsupﬁpndé phenglbt3rmdohel-8H-pgrided Ry Bshll inAply:
(R) - @h?s¥l éétﬁgﬁaﬁhfényippﬁsﬁyﬁa034mexhg§LbQXﬁyr1do[z 3-

& indole;” ()

blln@@ihgrgapﬁa 9F?paﬁeﬁy9} -3-methyl - 8- ((1-

EBRBy|Byﬂéﬁhydbﬁigoﬁylmﬁhfﬁy%z 39F$angadeﬁggyr3dbkz 3-

yl sul f ony pheny

b]lndggnétk % % Pf?Egnn%tR;rpyrro|idin-3-y|)nethoxy)

(5- 9Bkm9thgmsp2foﬁyb}phadylb*3fﬁ¢th51 @B-pyrido[2,3-b]indol-

h [) -3-nethyl-8-
B~ Yl§%§?§egﬁgﬁ°§¥?%rfd?ﬂy I et hony) - ok pyri do [2. 3 b]
4Bt 63 { o) hyboug Sonyel HyPRYLT SRYRS L PERYHDYLAo 13, I-

b]lnd§1n3L9be§) -PPMEERY lzéﬂt§n yLaefhoxy) -9H pyrido [2,

(5243 b4ehoVL 50U ERYYLTPRaRH: oo HRER kORI PERLGE Pugphindol-

8-yl13xh}) ethdnbé; 3- (5-chloro-3- nethyl 9Fprr|do [2, 3-Db]
. L. 8. N : _
2 (s 1Y PR gL AR R S, o s
8- YlPZY Bropahiradel;5-yl) phenyl) cycl opropanecar boxani de;
3bbﬁyskepsowa1éth9§sui§on§ﬂiﬁﬁéﬁyh@nsnﬁét959909nl

- 3- et % Eyrl - i ndol -5-yl) benzam de; 3-
pyriggl2¢3-bi iipge ﬁ9F8ﬁTno) propoxy) -3-nethyl-9H pyrido
(3-ch2080-b- ]BnQeth§1yh1fohymephghpemzenepykﬁaaanydeb]Bndol—s—

1; (8- (3- (dinethylam no) propoxy) -3-nethyl-9H pyrido
oL [2, 3- b ]indol-5-yl) -N Ndinethyl benzenesul f onam de;
(33€hhb00055(36Eetbyﬂhyﬂ§thbhph¢nphéﬂ9H)py8idO[2 3-b]indol-
t Qyhp vh) xy) -9H pyrido [2, 3-b]
8- yléﬁg)”ﬁ R ﬁ? gg ?oéan % ?ﬁiﬁgulfon pheny

BrEhb@rPdﬁnia 9Fh¥iﬁe%§ynybrpb?ﬂyab ?Q PSIBFOﬂ%dérEJlndOl‘
8—yloxy)—N,N—diethylethanamlne,

2-(3-chloro-5-(3-(ethylsulfonyl)phenyl)-9H-pyrido[2,3-b]indol-
8-yloxy) -N,N-dimethylethanamine; .
3-chloro-5-(3-(ethylsulfonyl)phenyl)-8-(2-(pyrrolidin-1-
yl)ethoxy)-9H-pyrido[2,3-b]indole;
3-chloro-5-(3-(ethylsulfonyl)phenyl)-8-(2-(4-methylpiperazin-
l-yl)ethoxy)-9H-pyrido[2, 3-b]indole;

2-(3-chloro-5- (3~ (ethylsulfonyl)phenyl)-9H-pyrido[2,3-b]lindol-
8-yloxy)ethanol;
3-(3-chloro-5-(3-(ethylsulfonyl)phenyl)-9H-pyrido[2, 3-b]indol-
8-yloxy)propan-1-0l;
(S)-2-(5-(3-(ethylsulfonyl)phenyl)-3-methyl-9H-pyrido[2, 3-
blindol-8-yloxy)ethyl Z2-aminopropanocate;
(S)-3-(5-(3-(ethylsulfonyl)phenyl)-3-methyl-9H-pyrido[2, 3-
blindol-8-yloxy)propyl 2-aminopropanoate;
(S)-3-(3-chloro-5-(3-(ethylsulfonyl)phenyl)-9H-pyrido[2, 3-
b]lindol-8-yloxy)propyl 2-aminopropanoate;
(R)-8-((2,2-dimethyl-1,3-dioxolan-4-yl)methoxy~5-(3-
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5- (3- (ethylsulfonyl) phenyl) -8-
((l-nmethyl pi peridin-4- yl)nmethoxy) -3-
wd toodAidgor omet hyl ) -9H-pyrido [2, 3-b] indol e;p&rIr2809/054237

(ethyl sul fonyl) phenyl) -8- ((I-nethyl piperidin-4-
yl ) met hoxy) -9H pyrido [2, 3-b] indole-3-carbonitrile;
2- (5- (3- (ethylsulfonyl) phenyl) -7-f

ethyﬂagﬂéoayhéphynygHp?rmeéhyz 98- syrnﬁaée 8-pll dryple;
BN(y'QBU?EQM&FEH@@@H&T?ph@ny@? thetﬁ 2=963p Frldo[Z 3-

g sul fon uor o-9 yrldo
bllnﬁﬁéo 81935k9¥OPﬂnﬂ- v keEAPLpr opan- 1 - ani ne; 3- (5- (3-
GGRB¥|Sukéﬁﬁylkumheﬁyg)phanyFbhyLmethyFBHGp&Zid?{hl3—
N, N- propan am ne; 2- (5-
bllnﬁég %eYﬁy¥¥8P¥éﬁ§P? &h ng X’3 met hyl - 9H- pyrido [ 2,
(R) -3-lHimatbylaBigbdxP) (SN BRHdthgﬂhyﬂéohahaphaeylS 3¢Bethyl-

| b h h
oH- pQgEBx[ opt ggg?bog B0k byyPorbBaREsbaYyet hoxy)
4eﬂﬁy|§u|¢éhy ;ubﬁ@ﬁyﬂ)phsnﬁéﬁh9rm9Fbﬁ§r956pyzld9[B}3-
b]lnHBQOBl @Fx Loxydpaseositrile; ﬁ- (5- (3- o py
u 0 r 0] -
() -0 58t 3B GE BYy P DF OBheRNERTRL: (7 EEQX b2l 21372, 3-
b]1nd&1Per1buyypdophaH9FsﬂbyIoxy) propan 2-yloxy) - (5-
5- bréﬁgigtH§£ﬁ8k905¥hgﬁﬂpin§hlgy§ g?EE¥§u$F+HXF;d9 E%ipe,
3-3enbyhyhlopnygy) pheny2) 38 merhﬁamr38m§tbxiy9H pyrldo[2
b]lnBBQD@Daﬁlﬁé; (S) -2- (5- (3 (ethylsulfonyl) phenyl)
-3-nmethyl -9H-p ¥r|do % klndo - oxz% . el
pﬁapaﬁlmoo? ~mgtheyy- 3me(:ew1y §uPY6ﬁ9P¥2pﬁe yipdol-=>5
phanyﬁbhyyCbeﬁypadécéﬁboﬁahhdendol- 8-yl oxy)
5~ aBA80ED1 250kt (955 %eshy LSRN SRR 870 by-o-
methyz &ﬁtpyrpénﬁanBbehndQl GSleBropenhmhgabfonyl)
5pwgnxé%hy§sﬂ§%BM%195&@%%&?08L%et§09§ Bﬂﬂekhyﬁ yhoxy)

h
pyrldslaean§ lQﬁP%erMé)rQYC OBFOPHHSFar89§28%9F

1-acBt9Pan=150l3- (ethylsulfonyl)phenyl)-8-methoxy-3-methyl-9H-
pyrido[2,3-blindol-7-yl)piperidine-4-carboxamide;
3-(7-amino-8-methoxy-3-methyl-9H-pyrido[2,3-b]indol-5-yl)-N-
cyclopropylbenzamide;
3-(7-(cyclopropanecarboxamido)-8-methoxy-3-methyl-9H-
pyrido[2,3—b]indol¥5—yl)—N—cyclopropylbenzamide;
7-chloro-5-(3-(ethylsulfonyl)phenyl)-8-methoxy-3-methyl-9H-
pyrido[2,3-b]lindole;
7-chloro-5-(3-(ethylsulfonyl)phenyl)-3-methyl-9H-pyrido[2, 3-
blindol-8-0l1; _
3-(7-chloro-5-(3-(ethylsulfonyl)phenyl)-3-methyl-9H-
pyrido[2,3-blindol-8-yloxy)propan-1-0l;
N-(5-(3-(ethylsulfonyl)phenyl)-8-methoxy-3-methyl-9H-
pyrido[2,3-blindol-7-yl)~N-methylcyclopropanecarboxamide;
3—(dimethylamino)—N—(S—(3—(ethylsulfonyl)phenyl)—8—methoxy—3—
methyl-9H-pyrido[2,3-b]lindol~-7-yl)-N-methylpropanamide;
5-(3-(cyclopropylcarbamoyl)phenyl) -3, 8-dimethyl-N-(1-
methylpiperidin-4-yl)-9H-pyrido[2, 3-b]indole-7-carboxamide;
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3- (3-chloro-5- (3- (ethylsulfonyl) phenyl)
- 8- met hoxy-9Hpyrido [2, 3-b] indol-8-0l; (3-chloro-5-
wd Boo/gestyl sul fonyl ) phenyl) -9H pyrido [2, 3-11/JP2009/054237
i ndol -8- ol ; 3-(3-chloro-5- (3- (ethylsulfonyl)
phenyl) -9H pyrido [2, 3-b] indol- 8-yl oxy)
- N, N-di net hyl propan-1-am ne; 2-(3-chloro-5- (3-
- (2¢dBhghdaibolyl|(B- ﬁﬁéhyﬂFUlgﬁnWQrP@@npi)-§HbPY¢ﬁd@H2,3—

b]1néoxtexyﬁoxy>ewh91¢hex ﬁbhaﬁanlne (3 chl oro-5- (3-
t hyl Sul f onyl rido

3- <3§cyﬂe%9y5 N3N-8FE¥%ﬁVﬂ§PH¥&éR¥ﬁ@Y13’@HFBWS §°[?33 ~blindol-
8- ylbﬁyhyk?pbhgﬁykklmbenyl) -8- (2- prrrolldln 1- yl)
3-ch g bRy PEAPTORy Y Lphargy 1) Bhepddd BB gatpsrain=a-
vloxy) yBji-pylmaxp) 2, SHopyindddel2, 3- b] |ndole

2-63- hsuktqmyl; d
3- (52 éé ég@t9&93§Fogg1)Fﬁ@h¥1§u3aggx k%?%?%*%ﬁPg?§'§¥Lk3?
pyrlé@t[ﬁyﬁs |]ﬂaﬁ9|ly8pbriﬁyw¥ -Ng N-gy}Fietd YL R opap Li-aaéne i
- (8= Mb@lﬁ}é){ypBgﬁélﬁh%'lng £>§)cld%[2(,§ b(3ndoatByl sul fonyl)

Yl)pgﬁﬁyﬁ imSEPﬁgg}g éWSEE ng%y 2é3-(g ]kg?ol 8-yl oxy)

N-methbRyl3ul(Benglthoghedyne thglxBdt-pyiri did-[ Ry Bi-thd 1ip@ o35Sk
yl oxy) propyl 2-am nopropanoate; (S)
yl) bLéQ %hdgloro 5- (3- (ethylsulfonyl) phenyl) -9H pyrido
5- (3pBthgnepulifpayl - ghynmlyr8pr(@Wllogr@@wﬁ@smséa@aﬁeme(cwl—
9H- dl yhgo[z 3-b; 4'é3' d] rrol th eul ¢
e u

e TR R TR T L A LT

dlmetBylG§H-b§r166ﬂEyBSbUﬁﬁﬂbﬂk pHEbebxamlde, and

- (35 T Py O’ biRnvd) 25, BB A8E D1 P
morphelrmppybpsﬂnl-) pYHFBY 2032, B-pil Addlole—yorybogropdee- 1,
%9# ﬁ;%n % aﬁﬁl@?tgfléghﬁehndg é&§ 15301ve% 13 B?e

pharmﬁggptgcﬁﬂogyypﬁﬁéﬁaﬁnz95|the present 1nventlon also
include, but are not limited to:
5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl-N-(l-methylpiperidin-
4-yl)-9H-pyrido[2,3-b]lindole-7-carboxamide HCl salt;
5-(3-(ethylsulfonyl)phenyl)~-3-methyl-8-((l-methylpiperidin-4-
yl)methoxy)-9H-pyrido[2, 3-b]lindole HCl salt;
3-chloro-5-(3-(ethylsulfonyl)phenyl)-8-((l-methylpiperidin-4-
yl)methoxy)-9H-pyrido[2, 3-b]indole HCl salt;
3-(5-(3-(ethylsulfonyl)phenyl)-3-methyl-9H-pyrido[2, 3-blindol-
8-yloxy)-N,N-dimethylpropan-l-amine HC1l salt;
3-(3-chloro-5-(3-(ethylsulfonyl)phenyl)-9H-pyrido[2, 3-b]indol-
8-yloxy) -N,N-dimethylpropan-l-amine HC1l salt; and
N—cyclopropyl—B—(3—methyl—8—((1—methylpiperidin—4—yl)methoxy)—
9H-pyrido[2, 3-b]indol-5-yl)benzamide HCl salt.

Comparative Example 1

Solubilizing effect of citric acid buffer solutions at
various pH values on 5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl-
N- (l-methylpiperidin-4-yl)-9H-pyrido[2,3-b]indole-7-
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(R -1- (5- (3- (ethylsulfonyl) phenyl)
-3-nmethyl -9H pyrido [2,3- b ]indol-8-yl oxy)
wezopaers2r ol ; (S) -1- (5- (3- (ethylsul fonyl) phwemeb)oess237

-3-net hyl -9H pyrido [2,3- b ]indol -8-yl oxy)

pr opan- 2- ol ; 5-brono- 8- nmet hoxy- 3- net hyl - 9H pyri do [ 2,

3-b] indol-7-amne; 5- (3- (ethylsulfonyl) phenyl)
carbogamétiRoXpl8onsohpltigEspyrifesrpd, 30 Bs] icedploundadilie,
hydruth@grlg am no- 8- met hoxy- 3- net hyl - 94 pyri do [2 3-b]

i ndol ﬁ% phenyl ) cyclogrgganecarboxan1de

fo

(dEﬁ%@h?ﬁa ?Olﬂﬁl?Bs (8- hyﬁgawpoﬁy|$aﬁﬂgn9|yas added

to cofipBRhHOXY- Byd&@bh&br@ﬂeréﬁdat[?fm@jP]ahﬁd@bﬁﬁbﬁﬂhty was
n et Sul 1.oNn en .
cont R EABAT RbRy CATEORGF VBT OB "D “4oRFUPRAofSFeytpLs were
recogoyzbdprbpaneoaubmmanlOel bwlacebyl fNrther @8ded, and
I I h

soluf;%&gégzsz Eog%r)ﬁ}%%;ﬁygype%%:s%%@%ﬁ’%%%ﬁ ﬂm %'Qy"sbﬂlg manner.
When( zngaluble- ﬁﬁtﬁé%?lg wgﬁﬁystgmlpyﬁpéanpzeds BPe solution
was tHGQFa%ték)adH@Mghﬁp&ﬁgybﬁéﬁéﬁglﬁg 0.85 h%h 0. 53 mL, dO 4

cycC opr necar poxam ne 0X ng rido

L, Pod p] B AGBE  5o01 P unEly c FERRBRY AN AT e S BFdeT) and
soluBimhtgrQaE cbdfifeehybgsuklenpbiepheanybh. The concentration

- 8- -.3- - I - Ingol e;
or 5 BRGNS ORTPROME IRYELS hecedybho dOu ehe cocas
amoung- aét he- bl pyirdoapged3upbEindbe- §iolke; pgint at which

1nsoﬁﬁb§@|ﬁ59e§1aﬁ§ wE§Ehxb§UkEeB§hhzeaenwbk taken as the
-3-met hyl -9Hpyrido [2, 3-b] indol-8-yl oxy)

SolusﬂébSM 1-ol; N (5- (3- (ethylsulfonyl) phenyl )
8campa@éa BonEhBYEOthylLﬂQ [2, tBebyatsdofo?- yhjectlon, a

cor I TEL0Y) V5L 00 OR20HRORUAT, I8 5 ) BRI TG on o
PH 2nwahykegbgpyzedo pat a- bplubd@hzinglpffect exhlbltlng a
solubEhE€Ph¥kp§o@a?ﬁﬂ]gE Pére(%as(ﬁﬁelBPEQR%EEarQﬁ”QﬁB%tlon,

" di me % ¥ erid yl
the sgmp99r|a Ln, tBepfaphgoliedicaiebo gﬁﬁdéngpluble materials

were( 2et3g8hk8H0a%- thad- tiREhYbsHET QRRIE RRENYELI utIdnPREisdadded
up tLZé gétal amount of 2 mL.
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b ]indol -8-yl oxy) ethyl) norpholine; 3- (3-chloro-5-
(3- (ethylsulfonyl) phenyl) -9Hpyrido [2, 3-b] indol-
w@200b/00¢8)7 propanenitrile; 3-chloro-5- (3- PCT/JP2009/054237
(et hyl sul fonyl) phenyl) -8- (I-nethylpiperidin-4-
yloxy) -9H-pyrido [2, 3-b] indole; 3- (5- (3-
(et hyl sul fonyl) phenyl) -3- (trifluoromnethyl)
Table9Hpyri do [2, ‘3-b] indol-8-yloxy) -N,
sbhdgtmehhyl jrwpaghddavknge [3Total amount Solubility
(8- met hoxy-|3- get Byhp8hhayr | do[ 8 ddBkdi ndql - 5-
yl ) phenyl ) (nor pI)gFl no ) met haggngtioN metlhoxy- 3-
(8 nethoxy-shggggghigfhagr do [2, 3-Db] ingol-
- zafmqe——o=( 3- £t nanpsulfonyt—=phenyt)—=8-
dj(té%z‘c opy! met )mq- 3-mef hyl - 9Hgdi pyri do[ g, 132bmg4mL
1n3ec3:1c~rd] pyrrol e; N~ (2-(diet hyI am no) et hyl ) - 5- (3-
100 &5@%" sul nyt ) phenyt ) =3 8- di metnyt=9HF pyrl do [ 2,
dol @- 7- car boxani de; | and 5- (3- (ethylsdgbfaryb) 1
aClphé?nwﬂﬁer 3, 8-diawét md - N- [ 3- nbrBhoki noprjopy
solut%%rp}gﬂ cbo [2 ,3-Db] ,4i nt{jol\ er 7-car boxam de .| Parti guf[%'r
avaml-oac Afl ~cAMAIinAdce | nunlvoad 1n than
C7VAATT — CJ A\ A UUII’JUUIIIM\J \ll LA A AR A" T TTTIC
100 E%l‘#é@ehﬁ cal conposition|of the present |i nveption
acidl Yudfd ude, but argy not |imted fo: 5- (|3- mg/mi 0
et hyl sulfanyl) phenyl) -3} 8-dinethyl -
Sﬂ‘?‘%—%ﬁ@?ﬂ%%i peridin- 4-yl) |9H pyri doy[2. 3-h]
100 imaie=rd-ccqr boxam de HA sphlt; 5- (3- (etZyI sul fonyl)
o) met h (1- ethylpp i din-4-
acu{l%&g{%oxy) S0ty ol 2 [3-b] EniSl e ha| &1 gy 3 ma/m
solw-ich @tb-4%5- (3- (ethyl sul fpnyl) phenyl ) -§-
100 &M C{Eectﬂ"i)@ pi peri di n-4- ylI')pethoxy) -9H pyrjido [2, 3-Db]
i ndo sal t; (5- (3f (ethylsul fonyl) phengl)
aciBORARA - 9H pyrd-do R, 3-p] i nddl L8-yl oxy) < mg/mL
sold\g-ldjmgimﬂ pr opan- 1- am ne HC salt 3- (3-dhloro-5- (3-
II IDU,IILII_yI) pllcllyl) =J pyIIUU [L, J'LJ ' 1TTUort =
100 é‘l\'ﬂ/ YS N, N-di met hyl propan-1-ani ne HJ |salt; and
aciN &y fepr opyl - 32 .(483met hyl | 8- 2 mL < 1.2 mg/mL
solu(t(i'&{“%W |ci peridi n-4-yl) net hoxy) -
100 mM Citric
acid buffer 2.4 mg 2 mL < 1.2 mg/mL
solution pH 9

Comparative Example 2
Solubilizing effect of various sugars on compound Al

hydrochloride

Each of the solutions

to compound Al

confirmed with

recognized, the solution
solubility was confirmed by eye observation in the same manner.

hydrochloride

eye observation.
(0.1 mL)

(0.
(about 2 mg),

1 mL) shown in

was further

Table 2 was added
and solubility was

When insoluble materials were

added, and

When insoluble materials were still recognized, the solution

was thereafter added in the amounts of 0.05 mL,
0.4 mL, 0.4 mL and 0.4 mlL,

solubility was confirmed by eye observation.

mL,

0.15 mL, 0.4

respectively in this order, and
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9H pyrido [2, 3-Db] indol-5-yl) benzam de HO salt.
Conparative Exanple 1 Solubilizing effect of citric
w@gioo1&gif er sol utions at various pH val ues onpGrIH2809/054237
(ethyl sul fonyl) phenyl) -3, 8-dinethyl- N
(I -methyl pi peridin-4-yl) -9Hpyrido [2 , 3-Db]
i ndol e-7-car boxam de (al so sonetines referred to as
of thenpompduﬁﬁ)Ahyﬂydchbblbdedéadhtefmihedsﬁtdmibhs total
L s,addgd. { 0
amouﬁ%d%gc orlgfugﬁg ?&3$@ 3’98 FQ@Q ngné gt which
1nsob@hlerm@aemr@hseyerebeetvaec@ﬁanﬁen Wﬁ§oFQbE@ as the
soluPBi ef{al s were recogni zed, the solution (0.1 nL) was
further added, and_solubility was confirned by e
b AR b £ P4 eE2b SHRHEHE LWheh FACOPbIEY Of 8 ma/mL

or mﬁﬁéewaelﬁomebstsinéa wetngﬂheedolﬁheoﬁslufrsngaas in Table
ther after agdded |n t €n nnunt 0.,

- 1 OGP, R Aol 8 b hg eRRlE Ehnt dapdentnat
1n801hbkeodeerlahd Eerebrecognmasdcahfthﬁedlmy pgént where
the ﬁ@f@fi’ | 9B Jgéeﬁoﬁﬁe’aéfétt%aj?far‘hBSnEOH?OﬂnHLA'

ydrochl oride determ ned fromthe total anmount of the
sol ution added up to the tinme point at which insoluble
Tabl&vterials were not recognized, was taken as the

?fuﬁ%%ééggl W@fgﬂ%%?uéfPé” nggth é bﬁnt"l" %¥$Hflity
citric acid bb$fermg%V ?ron atg mas recognrzed,
. AT |

exhr%r §°a

but a solubi]izin ffect ng-a solfubility of 8
FrE—or Htréyéﬁggﬂg?rﬁé?a red—Hn gdd.t:cu they
Wa§§ﬁbaon'<" in theaad e i ndicates what ingol ubte2 mg/mL
| I0RCHION o \ere recognized at the time point where the
5 ¥d& %on was added up to a total anount of 2 niL.Table
manfp dfatilve BEganplgy 2 Sol ubilizigg effeqt oﬁb93 |5u§

wad@Fart®Ton gonpound Al hydrochl ori de Each |of t hgg/mL
indQIGkiioBns (0.1 nm) shown ip Table 2 was added to

5 edivodtd A|l hydrochl ori de|l (about 2 ng) , |and
sonhngﬁrmxy Was 2 6 mg > mL About 1.3

water for mg/mL
injection

5 w/v% '
glucose in About 1.3
water for 2.5 mg 2 mL mg/mL
injection

10 w/v%
sucrose in ' About 1.2
water for 2.4 mg 2 mL mg/mL
injection

10 w/v%
maltose in About 1.4
water for 2.7 mg 2 mL mg/mL
injection

10 w/v$

Dextran 40 in 2.5 mg 2 mL < 1.3 mg/mL

water for
injection

Comparative Example 3

Solubilizing effect of various solubilizers on compound
Al hydrochloride

Each of the solutions (0.1 mlL) shown in Table 3 was added
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confirmed wth eye observation. \Wen insol uble
materi als were recogni zed, the solution (0.1 nL) was
wd w0d/gg77added, and solubility was confirned WCTRWR009/054237

observation in the sane manner, \Wen insol uble
materials were still recogni zed, the solution was
thereafter added in the anmounts of 0.05 niL, 0.15 ni,

to cpmpomind @14 hyidroghd omiidend aoftni2, mgespead wellyphbidity was

conﬂﬁyﬁédQQQQ% e@%do%%%%QbEhB% W@%e%@ﬁ%‘Bﬁ%%l%ym%%%ﬁlals were

bservati on. "The concentrationof the compound

qg)?’c}rz@@hl Shedsodetdon ddd If FMém R tfé‘trélheénﬁ‘tﬁ’ﬂe%f 3
solu$ﬁ_|llittly0m1a%ddﬁﬂ1ﬂi&rﬁéh the éY@EoB%ﬁaﬁithLﬁhthQS@bmb| fhanner.

mat eri.a naot .reco was taken
Wherl grSRIPbLs TACEORGHS ARy SEif bt CoRarae e, the solution
was sStleweialfitey aﬁd&dngmnth@ram@matwasfn@tO@bnahn@dh&1m1, 0.4
| utyi qns.+0 UGAnRS N | di n
mL, bh% ﬁﬁ. b Q %Lth %tgbﬁengﬁd}%EFES%ﬁﬁgﬁg Q% t%g% br%%%, and
SOluﬁaﬂéﬁwaw§smépéfﬂé@@§nPWE@Y§tObﬁ@rﬁﬁﬁé0§0|ﬁbewﬁ@P§ePWéat1°n

of ﬁﬂ@ %bh@%uﬂ@sA@dQ@@r%@hﬁ@radbobéke%mﬁﬂéh ¢hrod Whe {%qu
&atlv SO|ubI|I§In% ef fect, of varlou%

g L L MRS M A LR P S

inscdalblkl masel@al sniverehowt mﬁcﬁghheea wara saddéedino as the

nd Al hydrochl oride (about 2 ng) , and
SOlu%gﬁg%&llty was confirmed with eye observation. Wen
i ndosabbbikdrénparffrereckbibghirneda shéubdlitivonf( 8. mg/mL

or m@&k Was B%%t@%ﬁaﬁﬂ@%dw1%ﬁdt§%|%Qﬁhhﬁﬁn%a%fcggﬁhﬁqqqz%%s in
ye observation in the sane_mn When i nsol ub

Tablﬁa@erﬁ&lédﬂéFé°§vlFperédﬁﬁﬁlzgé" ﬂﬁet§8IGPPéﬁ %@glcates
thatthﬁﬁeahbaé mdd%dlbﬂsth%r%ﬁﬁé&bﬁnﬁﬁea Q% fthe @ikl Moint

pectively i
wnexg; t0%sadit s w5 afioell fenad BohpritoanbyhyBf 2 mu.
observatlon The concentration of the conpound A |
Tabltg_,y@rochlorlde determined fromthe total anount of the

olution added up to the time pnoint at whi-ch !ncnlub e
SRAEEAPE 5 e NELABES: ZBdgR red® s STAKEN g tHRlUPIIItY
sol ubility.| ©of compoun

Al solutlon
hydrochloride
Water for
- . 2.4 mg 2 mL < 1.2 mg/mL
injection
S .
ég%;gg? 2.4 mg 2 mL':_ < 1.2 mg/mL
100 w/v%
Polyethylene 2.1 mg 2 mL < 1.1 mg/mL
glycol 300
100 w/v%
Polyethylene 2.5 mg 2 mL < 1.3 mg/mL
glycol 400
10 w/v%
Polysorbate About 2.2
80 in water 2.6 mg 1.2 mL mg/mL
for injection
10 w/vs%
Polysorbate About 1.8
20 in water 2.2 mg 1.2 mL mg/mL
for injection
S;gﬁ;;gﬁgll 2.3 mg 2 mL < 1.2 mg/mL
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A solubilizing effect exhibiting a solubility of 8
mg/ mL or nore was not obtained with the solutions of
wonbyliZkizzers in Table 3 . In addition, the syrdmp2009/054237
in the table indicates that insoluble materials were
recogni zed at the tinme point where the solution was
added up to a total amount of 2 nlL. Table 3Exanple 1
0.25 nL of a 30 w v% sol ution of sul fobutyl ether- b-
Exampi@l @dextrin sodiumsalt (Captisol; registered
rademar k, clinical radeﬁ in water for injection was
adQea5t@L20£ Ay 36f WéBRpeaABtAPDhedr s8fePugylt gther—p-
cycl@ﬁ@&@&anas%@hwm @ﬁltUa@apaﬁeoqbseﬁaguduyredImzaaémﬂﬁkgn
cl ear, .and no |nsgluble materials werge re%ogglgem
g of

Cllnéfgdpﬁgafed 38 WELSE 4930 \ATH S uttsn 2sked
compbuhﬁdﬂdx%gﬂmpyhlomldey¢bo@ezpamﬁ ian sweltugri ongr Upon eye

obseﬁm ?9% on ¢ S%qg%QOBOW%S cq%agf %%@pa%nqnéoluble

or| e'to prepare a sol ution pon €
mateéb@éﬁvﬂﬁﬂ@nreFﬁQ“é@Pdt|on was cl ear, and no insoluble
materials were recogni zed. Exanple 3 0.25 nmL of a 30
w.v%_sol uti on of nmaltosyl- b-cyclodextrin in water for
Examplealtion was added to 2.7 ng of conpound Al
hydrgshhgrbaeateopw¢pargo&u3@bntb@nz -bpdroRypropyl-p-

cyc1%%%§E¥§ﬁ U w%@%rs% WE}o%'%%r’ g%% ”%o‘@s%' ©f

recog n ze obut er-
comp@u@¢cB@d@yﬁﬁp@hd@dndﬁu§9Ipr@gagﬁu@o&olmégp@teﬁ@@n eye

obseE%%@%%ﬁrkth%e%%QEQHoﬁr%Q%)cW@%rad@%@ %%ﬂl%b%iﬁb!%d in
water for injection, subsequently citric ac

mateﬁ&ﬁdﬁyd@éﬁer®§§g§dd§d and di ssol ved t herein, and in
the resulting solution, conpound Al hydrochloride was
Exar g g and di ssolved, so that the concentrations of the
nents in the solution would be 20 ng/nL for
coﬂplﬂndLAbf(ﬁrae Wore) spllPivhveef malsobyabftylclodextrin

in water for injection was added to 2.7 mg of compound Al
hydrochloride to prepare a solution. Upon eye observation, the

solution was clear, and no insoluble materials were recognized.

Example 4

Sulfobutyl ether-f-cyclodextrin sodium salt (Captisol;
registered trademark, research grade) was added and dissolved
in water for injectidn,’éubsequently citric acid monohydrate
was added and dissolved therein, and in the resulting solution,
compound Al hydrochloride was added and dissolved, so that the
concentrations of the components in the solution would be 20
mg/mL for compound Al (free form), 12 w/v% for sulfobutyl
ether-f-cyclodextrin sodium salt (Captisol; registered
trademark, research grade), and 40 mM for citric acid.
Thereafter, the resulting solution was made up with water for

injection so as to prepare a solution at about pH 3.

Example 5

Sulfobutyl ether-f-cyclodextrin sodium salt (Captisol;
registered trademark, research grade) was added and dissolved
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et her- b-cycl odextrin sodiumsalt (Captisol;
regi stered trademark, research grade) , and 40 nmM for
wocioby/iaysaci d. Thereafter, the resulting sol utirT/wa609/054237
made up with water for injection so as to prepare a
solution at about pH 3 . Exanple 5 Sul fobutyl ether-
b-cycl odextrin sodiumsalt (Captisol; registered
in watgdefark injestaooh @péé@nUﬁa§lyd§e@raﬁda@n@%a&m@@wdrate

was Waked f9fd idiediwy subsegiendhy htehe %@%@ltlng solution,
nmonohydr at € was _added and di ssol ved t hereiin, and

N
compplady éuhﬁ#ﬁ@c§&PﬁﬂF8nWaéoﬁﬁéﬁﬁdaﬂdldH?&P&HﬁPorF&etﬁé§ the
concaddedtaﬂdsdbSSQhéedom@Onéhab ﬁhetheneenhtabmomsuaﬁ blee 20

opponents i.n L uti uI / ni.
ma/mfORBE EAhRopRa) AT, 2rik 28-43Y forud 580l Bhnedpucy
etheePBeCycbodyxtodaxsbdmumodamﬂ1$tht¢€amt|$eblstered
tradéﬁgkiteﬁrgggt&lﬁ:@ﬁ g&a&s )F esRar gb dﬁa%)r c1%@qc4gcw for

tric acl t he resul tln% sol ution was
Therggféegp ﬁP?hrﬂéPéFlﬂérSPAPééPpoHa§omé et yppié sl wager for
1n3e§ehahlga ak @bogkepdra a EBQBtlbheaﬁohbthanaS Then, the

solufiShiSLER L3030y RO Znpl b 2. gnE?zélrrB?m“m 3 segept of

hydrethéorib-aymuodemsrpmegadedn1salt (Capti sol;
regi stered trademark, research grade) was added and
di ssolved in water for injection, subsequently citric
Examp¢pdbnonohydrate was added and di ssol ved therein, and

'”S&f?oﬁﬁ%%hté98e§o U&%@f@d& PH?ﬁoéi h¥9i90hb9ﬁt9§ol

di sso So t e COo ce tratlons
reglFt?ﬁéchﬁﬁGﬁ@ﬁF§ /i heFRBTSHI GFRER) WEBFdaFde 2 28 n&FﬁEOlVGd
in wéﬁérCﬁapomﬁdeAtho@freab%equkntlyzcmkv%tfablduhbnbhyﬁkate

yel odex sodi.um sal L; . .
was RROBH AR ATANI RO T (PR SRS ha iy splution,
compeunduAlabydr0¢hépeaﬁeewa3thédﬁésahﬂudgsgoﬂuedonSWaghat the

conc@ﬁgfaﬁﬁoﬁktBfm@h@rcgﬂgoh@hggthﬁntﬁ@ @oquQOBrQBﬁﬂ@ Be 20

sol ution at about he sol uti on was
mg/mydfaEt EATPEUAROAE dﬁrSGSfﬁthralgnﬁVVfaﬁ86n§u6¢°§BdN&m

ethe?¥9£@§bg§de%@§lﬁr§B§E§ﬂ salt (Captisol; registered
trademark, research grade), and 40 mM for citric acid.
Thereafter, the resulting solution was made up with water for
injection so as to prepare a solution at about pH 3. Then, the
solution was adjusted to about pH 3.5 with a small amount of

sodium hydroxide, was prepared.

Experimental Example 1 _

Solubility improving effect of various cyclodextrin
derivatives on compound Al hydrochloride

Each of the solutions (0.1 mL) shown in Table 4 was added
to compound Al hydrochloride (about 2 mg), and solubility was
confirmed with eye observation. When insoluble materials were
recognized, the solution (0.1 mL) was further added, and
solubility was confirmed by eye observation in the same manner.
When insoluble materials were still recognized, the solution
‘was thereafter added in the amounts of 0.05 mL, 0.15 mL, 0.4
mlL, 0.4 mL, 0.4 mL and 0.4 mL, respectively in this order, and
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Experimental Exanple 1 Solubility inproving effect o f
various cycl odextrin derivatives on conpound A |
wdnp/eeistori de Each o f the solutions (0.1 inlBCBIrwy/054237

in Table 4 was added to conmpound A | hydrochl oride

(about 2 ng) , and solubility was confirned with eye

observation. Wen insoluble naterials were recogni zed,
soluptid igyl weisogofFirmeld byasyeuratiservadded,. dih¢ concentration
of t3Q WM FQRfridFad i de @éeceq*ﬁa%\aatfr% hd hotal

same manner. Wien i nsoluble materials were stil

amounge G§nithed SoLHE 198 @GS Wi tt%éﬁ’é’afttlé}e m}é& .aw twiel ch
1nso&ﬁ@uﬁt&aQeE1Ql%5w@ke Quokd rcodhibdd,, W sA tilkerD .ok MHe
l“\%&g g respectively in this order, andsolubility
S0 é’nfl rmed by eye observation. The concentration of
t hEompapedntocAthkydpdoblidiitge idetéenwace rf fom tihgection,
all B%f%heag% Bu%f k% nyfﬂq qqﬁ%ﬂﬂ%é‘%&ﬂy%fddgashown in

qu e nateri

Tablﬁeéo&ﬁh?@dteﬂa§emél€é<@bd§ sted uwbdi i iimprogdmsacddacs, a

solubhe %9 8l i Y /i, toliem\e@eer IO laddljte&hnl, Ofthedldyrm¥o1t & in
i,ous cycl odext n deri ué}lve sol ut,iQns shown in
the FERIE 3n FPbrsod PRI o PR iy g oant zed
at tékf edine @odaktulhkirky tole &olg/tilonomwamdaeldeldn uddid isorotal
e sy "<" in the table indicates that insoluble
amou‘httl,t gr%l glogliwere recogni zed at the tine point where the
sol ution was added up to a total anmount of 2 nL. Table
Tabl@ Experi ment al Exan'pl e 2 Sol ub| i ty [ n'pr ovi ng effect

of z\|||f |n||f\ h l'\\lf\JG mm-c |f

SOMUERBRs at |v F|18 g Ieues 8ﬁa&oﬁﬂs RE A 1Solubility
hydr ochl ori dg T8fe5ERPE var Péu89§6Fut i dns shown
in Table 5 , [conmpou r’?‘bllAI hydrocﬁPéPfC&QH\NaS added in
an _anount exdeBdPrgchAerdgdeutati on concentration, and

WateemiSamre vas sr@kgr}né or 18 hour 25C. /mLL
u

Supseguent | y,| this sol'uiion ywas fi?tered i n ft wo st2ag

t30 owgke a hydrophilic filter|having a pore sjize of
s014%butyl

ether-p-
cyclodextrin
sodium salt
(Captisol; 2.3 mg 0.25 mL About 3.2
. mg/mL
registered
trademark,
clinical grade)
in water for
injection

30 w/v% 2-
Hydroxypropyl-
B-cyclodextrin 2.6 mg 0.25 mL Abz&;mé?-4
in water for
" injection

30 w/v% |
Maltosyl-B-
About 10.8
cyclodextrin in 2.7 mg 0.25 mL (E;/mL
water for
injection

Experimental Example 2

Solubility improving effect of sulfobutyl ether-B-
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mm and a hydrophilic filter having a pore size of 0.22
mm, the filtrate was recovered, and the concentration
wobobhgrseponpound A | (free form) in the filtraper/ye®09/0s4237
nmeasured by HPLC to exami ne solubility. It was found
fromthe data of Table 5 that the addition of
sul fobutyl ether- b-cyclodextrin sodiumsalt
cycledaptrinl sodégnssatedsetutiéanpkatr vsgarul gHavejues on

CompggﬁglA@dhygrgcﬁiggigécant increase in the SO|UbI|Ity
of conpound Al . Table 5 Experinental Exanple

sd?%b$¢¢$yofnﬁm%vY%@l%¥$e%@l%FleaFféhevyll@tﬁ@Pleb5

comp6i i OBEXhyHAcERUb UG akk s SQlEEHONS BﬂVbﬁguM@erdéedlng the
oncentration rochlorld

) d | h i
satufdPiRn' GabrenEr bt R TRt a HBR i K H 2R 405 SRakRpcafy 18
hourAlahyﬁbﬂbhlSubshqw&ﬁtkykkﬂhi§1sﬁPﬁwﬁmmnw£$CﬁfEM@@edhﬁn two
t u e
stag@8  thAbLaR SRGRRLERALLS0. cRIfoENRARLEL GCpURE S10KBr 0.45
um amdlaehrdrophth@csfagésrthamugh a pyueophzeugffDLBérum, the

filthavéngaa POEEvELEE, 04nd- éﬁenﬂbﬁaénﬁrainﬁpBE|tﬁefbbhﬁbund
(e sjze mm, the flltéate was

n 0
m (PRI PoLe hzecol 0,22 am the fLL ¥niiBlata pramine
solubiIEEnyIﬂ)waﬂ fbendi ftoat eheadateastir edbhy HPtEatOthe
Xxam n fou d frlnthe
acai E3ATLOF BRLEShUEV Lont betoB s Pelpachryh "Soflt Sare
(Capblégbroﬁ@&;stﬁr@@dtnadg@ark(Capseg@bh gegiiet eredulted in a
51gnif§€§ﬁﬁr5mc£§§§érfﬁ Qﬁéd§%lﬁS§M£E9doEnc@mébgﬂafA@ant
increase in the solubility of conpound Al
Tablenpytion Solubility 40 inMGitric acid, mater for

i njection, NaCHSopHt4o@ .1 ng/niL 2.5 mﬂv@bSuPB@ﬂﬂbﬂlity
40 eiMhertrbccypeliddexbitier Foo umjsaittionGapiolsol ; 0
regi stered tradeparl, 513.0 ng/ nL research gi ad®) 0, mggmL
5 wﬁ@%Lé&ff8b9€§9’egﬁ%fiﬁlégclodextrin sodium
salt (Captisol; registered trademark, research 29.2 mg/mL
grade), 40 mM Citric acid, water for~ ) g
_ injection, HCl, pH 2.5
40 mM Citric acid, water for injection, NaOH,
‘ pH 4 0.3 mg/mL
5 w/v% Sulfobutyl ether-f-cyclodextrin sodium
salt (Captisol; registered trademark, research 24.5 mg/mL
grade), 40 mM Citric acid, water for )
injection, NaOH, pH 4
40 mM Citric acid, water for injection, NaOH,
bH 5 0.1 mg/mL
5 w/v% Sulfobutyl ether-B-cyclodextrin sodium
salt (Captisol; registered trademark, research
22.9 mL
grade), 40 mM Citric acid, water for mg/
injection, NaOH, pH 5

Experimental Example 3

Solubility improving effect of sulfobutyl ether-f-
cyclodextrin sodium salt solutions having various
concentrations on compound Al hydrochloride

To each of the various solutions shown in Table 6,
compound Al hydrochloride was added in an amount exceeding the

saturation concentration, and the mixture was shaken for 18

105



injection, NaOH, pH 4 5 w v% Sul f obutyl ether-
b-cycl odextrin sodium 20.9 ng/nL salt (Captisol;
wo Bg9/si7ered trademark, research grade) , 40 nmM@iimom/0s4237
acid, water for injection, NaOH pH 4 7.5 w Vv%
Sul f obutyl ether- b-cyclodextrin 27.6 ng/nlL sodi um
salt (Captisol; registered trademark, research grade)
hours 40 AN Ci3ubzscqeentlyattgrid osolufben ivwns Nalkered in two
stagél ﬁhYd%§H|50H98¥bpﬁEh§E f?iﬁ&?'ﬁgeihﬁ'ﬁ EBQbugh%% 8f 0.45
na nm. sa Captisol; registered tradémar research
Hm ap aaewydrqghﬁ%@eufiﬂéeac avingt arPPse PhgecPifol; 2RaBm, the
filtphitd aasmke&bSQkéabuhna ehhetonbeﬁyehedemtbfntﬁedbumpound

alt (Captisol;.re e d trademark, r.esea 35. 4 .
A1 8ok FOPRLCER Chg RimtreEr chad HoaRireh pYr BRratp sramine
solubaOHE ypHL 8 Q@smﬁv&mSuftomutye daher ofbTepdkolexhnitnthe

um-4 S p t

aaai £P0h OF v e 0B EY 1 Bihe bRty Sbacker Rl S08Emm sadber
(Capiéso#njé@giéherﬁﬁcﬁwaﬁﬁmarho r59ssahf gpace) éﬁﬁé#ted in a
signRfeyehedextreAse0dhUBhd9s81BAILLGabE coapbusal Al.

regi stered trademark, research grade) , 40 mMCitric

acid, water for injection, NaOH, pH 4
Table 6 '

Solution Solubility

40 mM Citric acid, water for injection, NaOH,

2.5 w/v% Sulfobutyl ether-B-cyclodextrin
sodium salt (Captisol; registered trademark,
research grade), 40 mM Citric acid, water for

injection, NaOH, pH 4

13.0 mg/mL

5 w/v% Sulfobutyl ether-f-cyclodextrin sodium
salt (Captisol; registered trademark, research
grade), 40 mM Citric acid, water for
injection, NaOH, pH 4

20.9 mg/mL

7.5 w/v% Sulfobutyl ether—-f-cyclodextrin
sodium salt (Captisol; registered trademark,
research grade), 40 mM Citric acid, water for

injection, NaOH, pH 4

27.6 mg/mL

10 w/v% Sulfobutyl ether-B-cyclodextrin sodium
salt (Captisol; registered trademark, research
grade), 40 mM Citric acid, water for
injection, NaOH, pH 4

32.8 mg/mL

12 w/v% Sulfobutyl ether-f-cyclodextrin sodium
salt (Captisol; registered trademark, research
grade), 40 mM Citric acid, water for
injection, NaOH, pH 4

35.4 mg/mL

20 w/v% Sulfobutyl ether-B-cyclodextrin sodium
salt (Captisol; registered trademark, research
grade), 40 mM Citric acid, water for
injection, NaOH, pH 4

43.6 mg/mL

30 w/v% Sulfobutyl ether-P-cyclodextrin sodium
salt (Captisol; registered trademark, research
grade), 40 mM Citric acid, water for
injection, NaOH, pH 4

49.9 mg/mL

Experimental Example 4
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Experi mental Exanple 4Stability inproving effect of

sul fobutyl ether- b- cyclodextrin sodiumsalt solution
wa@mosaoound A | hydrochl ori de Sul fobutyl ethepetT/iP2009/054237

b-cycl odextrin sodiumsalt (Captisol; registered

trademark, research grade) was added and di ssolved in

wat er for injection, subsequently citric acid

nofAohpdiate wapradded efidedicssdl vedfobatrgilnetard-Pr

cycl%?%g%%%%lEB@QU&P%%HEO@ol%QEB%U%%.%ohp%ﬁ%ﬁoﬁhr%@d%ﬁﬁﬁ%?ride

and dissolved, so that the concCentrations of t
cofipdihierusyilnethersBrayréadastrdnpeoddunyspttl (Faptisol;

regi@@ﬁ&@dngrédbpe&meerk@b&kgh h%aWFW%m%%ra@dbﬁobwbybissolved

. e er - -cycl ogextrin odl um t (. ti1sol.;

in WF‘%&Fsthr‘-’ed CES&REr k SY 8?8%@%(3 r 533)%,‘: AU Fonaygrate

was @ddeidc sacd dlisHenesd tiereredre, rasdl innghsokkesudhings solution,
i ter..far inj QN par,

compBRHE #1 WbDoREIST 1HR! wal) BEHERN 30 81 OIREERAES Rhat the

concggitgatd@nso cdbdhe FRMPORSRtEh 18 $hgl ISodmbden gpuld be 20

mg/mEVQBQCEb&%bﬁnaPRd,(%&@et&%r&QLUHQO%/WﬁsﬁéQI%%H&@bh&yl
abgut pH 3.5 with a small anount of sodi um hydroxi de,
ethegsPscyrépdrEdrithesdis geilbnd Capeldspéspaeaiivépyed
tradembtrér, edeskaaaph gaakydr, ophid 40 tM tfer kdvirig acpar.e

[ f 2 ; e fil in . colqrl
Thergeftels . e rasulsiag, STOL TR vak, ERe, Bl RiRy Fiter cor
injegichn Theavi 4o baapaspace spdstponged wooktnitr dgedFhen, the

solu@fR8nt Resvihahusreqsedl adowtt Buaor 8bRer nsLORRGN 1aRGARML of
al um num ovérseal to groduce,solutlon i.nj ectabl e

hydrgrBdorici fddat 2BFotiPepRCIUE10n yrs3adiuphedytedgbeyt PH
3.5 Mmkhggfbhglmramaugti@ﬁsswaﬁamsh?ﬁedxaﬁe5fwe&5C@ﬁ@%aEHd.

or_4 75% R and were tested.for stabiplity. . The

CeLite PRl ThapBRwEEr b ERL R e Yy ER Sk e F e st P uap
hydrbbaidatafafl téabhevinghat pplre phaeneceot 2@ajm, and then were

: St t p nt- | ti very

£1118A7RASCEIE 185, BEPTTRErY LIUSR! LA 1803078 amount, of
abouitndge&lefagiderTs7 50 3 1xN¢34 uFPRGACEaS 2PupBPd<yFagh nitrogen,

and kPaet kedha@asMakheed Wikth aneubBRere stBape@08adf @h aluminum
overseal to produce solution injectable preparations at about
pH 2.5, 3 or 3.5.

The pfoduced injectable pfeparations were stored at 5°C,
25°C/60% RH, or 40°C/75% RH, and were tested for stability. The
results in Table 7 were obtained. It was found from the data
of Table 7 that the pharmaceutical composition of the present

invention was very stable.
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> 10 nm, not nore than 600 for > 25 nmm Experi nent al
Exanple 5 Stability inproving effect of sulfobutyl
w@tdoene7str cycl odextrin sodi umsalt sol ution oFCT/JP2009/054237
compound A | hydrochloride The preparation at pH 3
produced in Experinental Exanple 4 was diluted to
100-folds with physiol ogical saline and a 5% gl ucose
Tableol/ution to obtain a solution having a concentration
@t ogageound Ao [TFE@ T §F Madi i daPatd TLAs3A9 POoHpoRnd
cwasiistigned under| shaded [condifdszat 35Ckor P4 pq
hours, and stabi|ity wag exam'(?%q. The |[resul ts in(f ce
Table 8 werp obtpined. It was.tquad,framthe dat aba?ie)
Tabl e 8 that the| phar maceu{| ca com%ositi on of t@encen~
present inventioh was vérylStHBIZF2vEh [after dj Ut} on
wi th physio| ogi cpal saline and a 5% gl udose sol utT%?ﬁtlon
Tahle 8*1:- areinn insolluble matter: vilsual |l Vi mg/mL)

Inithspect ed uh@e5 BPESskay i | Bumi hande *2: 108P1<[78830.0
o~ PArT1I CU e 1E 1 U npre qthar UA~T DT 1
5°C el 255 %aéh%f gl IQ$E¥AP 20-2

mm . no mre th or > 25 mm 1 NDI

25°NRIAREABBMI T2 . ShpPpaaedaceu?i cal] céhpogi t9%® of tRE.0
o S VEBL Iz0h IIns waf er -4 nsoql enor
10 Cg['fsg%l lbgaegéi& i éafe!ﬂr,'f,\?}ueﬂ.d (!)d , a:n%{g £ thor 8ot
Iniptad prodrup3tRef Bassedavi A i nproved solPoility, 19.9
soc 3100 1| BMPI R8I} ¥adeal nE o) Ko TRE PlALORCSIE | C20. 3
UUIIPUUI L4 A\ A C T PI A\ ES AN 3 N | LR A LA LER AL T \Z =A%

25°q<iatersd! | AMi bt Or | Papsede !Lor%phy axi% on tF%eat nent 18 9
O e oot L anopheantdisotr o201
Inighgbt r ophi c| Babef BRS8efer osts, [cortd cohad@p-0 20.0
e gege_ner AMoN 3, Bolpa syadrome;  Hunti gt on' 191 Dgseasep. 3
Parkinson-sDsepse, —postencephelatieparkinsopi-sm
25°GyefsRek 5 PVe| Sufir ph@ePedn pditsy, | Pi dk' s |Di¥edse] 15.8
so°dNiermant Buck3.2 Dbsesse, stiokel head t{r agmm apd obher

*1: bfgfggﬁh insoluble matter: visually inspected under 3750

I
S

Lux illuminance
*2: USP «<788> Particulate Matter limit: not more than 6000 for

2 10 pm, not more than 600 for 2 25 um

Experimental Example 5

Stability improving effect of sulfobutyl ether-p-
cyclodextrin sodium salt solution on compound Al hydrochloride

The preparation at pH 3 produced in Experimental Example
4 was diluted to 100-folds with physiological saline and a 5%
glucose solution to obtain a solution having a concentration
of compound Al (free form) of 0.2 mg/mL. The solution was
stored under shaded conditions at 25°C for 24 hours, and
stability was examined. The results in Table 8 were obtained.
It was found from the data of Table 8 that the pharmaceutical
composition of the present invention was very stable even
after dilution with physiological saline and a 5% glucose
solution.
Table 8

108



neur odegenerati ve di seases, Bipolar Di sease, affective

di sorders, depression, schizophrenia, cognitive
waleeiderss, hair | oss, contraceptive nedi cati ar/irbm/os4237

Cogni tive | npairnent, Age-Associated Menory

| mpai rment, Age-Rel ated Cognitive Decline, Cognitive

| airnment No Depenti nrlll dcognitive decline —mld
neyPEEE8APt i ve deRllin FIMat e Li FRE PRI e
i mp&PRABKLoANd cpgnit|ve i npai r mRtteNdr oge nétli (free
al ppeci a, denentja re|lated di seases(PeAl zhei rfer ' Base)
D sease, conditipns associ at ¢d wonttakineasges,| acontents
ang the like. Thys applicatigni@ lbas_ez:tsqnna US(% of
provi sional patent applicatign No. 61/032, 15,irtiheal)

0. 9§ OERALS 9T Vi Cf13ake] pACOER(T 2569 TN T T Ter el foby

erence- alt i el domost t 1 on

arnac
:\ |L||uu LA ZATAS C L Sy vy ey | QUIMTpPUoST T UTl

NaCtongbP&i ngf h1r$ a corrpound represented by farnula (1)
VpebekbtZ firohl | 3448 | P43sed4 and7Z5 arejeagh 99.4

injiﬁl ﬂdently sel ected fromthe group consigting of C
and—K9 -Y1-R 12 , or {Ri is jpbsent when Z i is

N IRZtthl Y2 Ri33.06r| Ra2séd |abgemt whers Z2 |is NLQOor
R i 4R are tgkenm togethento forpma byt —or
Glug \;aﬁéﬁ'%‘% Z\ar?i ng; Y ,gY and Y3 are eacﬁuD T
osei ng@pendent Ifrcabs8nB pPaastdnkeb6proyi deig 1 or1Qlafom
se_ag&ab#on between RP , R13|or Ri4[and the ring to
wh Y2 or ¥3 sl attached wherkei-n—thelatons—of
*1: FRseionkansplubile RgtLRs: sgaapaﬂﬂanlaﬁée§éﬁécp@9e¢ré&ﬁo
Lux Eligugl&ggacgon& sting of car bon, oxygen, nitrogen, and

ted fromth ou nsi stin
2: {86 SGBA> RarbicHLEEs, MepaRs. Lifio: Bo% TRyt Ghgn 6000 for
> 1OCﬁfnb0ﬁM£0?ﬁ§z$real:KQ?§ySOOaI’ben¥| 25amnno (C
1-5)al kylam no, (G _5)al kyl, halo (C 1-5)al kyl,
carbonyl (G _3)al kyl, squonyI (G _3)al kyl, amno (C
1-5)al kyl, ar yINDUSEMAEkNPBEMLﬁIT!Ci _s) al kyl,

The pharmaceutical composition of the present invention
contains a water-insoluble or slightly water-soluble compound
(I), a salt thereof or a prodrug thereof, having improved
solubiiity, stability property and the like. The
pharmaceutical composition of the present invention is useful
as a Kinase inhibitor for the prophylaxis or treatment of
diseases such as cancer, inflammatioh, inflammatory bowel
disease, psoriasis, transplant rejection, amyotrophic lateral
sclerosis, corticobasal degeneration, Down syndrome,
Huntington’s Disease, Parkinson’s Disease, postencephelatic
parkinsonism, progressive supranuclear palsy, Pick’s Disease,
Niemann-Pick’s Disease, stroke, head trauma and other chronic
neurodegenerative diseases, Bipolar Disease, affective
disorders, depression, schizophrenia, cognitive disorders,
hair loss, contraceptive medication, mild Cognitive Impairment,
Age-Associated Memory Impairment, Age-Related Cognitive
Decline, Cognitive Impairment No Dementia, mild cognitive

decline, mild neurocognitive decline, Late-Life Forgetfulness,
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(C 3-6) cycloalkyl and hetero (C 3_6)cycl oal kyl, each
substituted or unsubstituted, with the proviso that R4
WO 2o0gbesnt when the atomto which it is bound per/iv2p09RBE4237
and R are each independently selected fromthe group
consi sting of hydrogen, halo, nitro, cyano, thio, oxy,
hydroxy, al koxy, aryl oxy, heteroaryl oxy, carbonyl,
memanInmpa@@mem@)amﬁypagmn@lV§uum@ﬁaﬁm@@t,|mm@xogenetlc

alop%%h%onﬁkmﬁékfanEiEQGH_HQE%b%%%’ E?E%eQQef @)@ﬂ@@ase,

car.bony 1-3)a t hi ocar bony C1 | kK
condd By pSEECEa3ps k'wth LAPESRYY @ath 3)ta1smnd Sheng e
(@hlBthbKibatUGths(Bhsahabhyb UGCpﬁoviglbﬁymlpatkyt

.G , 0 2 )c k I aIk
applgFat %3 K‘}f’o )62%%? 1E§fer% F¥‘% siéaf|<k” e (ér
incoxbbcytbdanwlf@¢llh5rahhyby h@n§rae@@r@nrz )blcycloaryl

(G- 5)alkyl, (C 3-12) cycloal kyl, hetero (C

3-12) cycl oal kyl, (Cgi2) bicycloal kyl, hetero (C 3-12

) bi cycl oal kyl, aryl, heteroaryl, (C 9-12 )bicycl oaryl

and hetero (C 4-12 )bicycloaryl, each substituted or

unsubstituted, with the proviso that each of R5 and R

is absent when the atomto which it is bound is N; R7

Is selected fromthe group consisting of hydrogen,

hal o, hydroxy, al koxy, am no and (C 1-5)al kyl, each

substituted or unsubstituted, with the proviso that R7
is absent when the atomto which it is bound is N ;

R12 and R13 are each independently selected fromthe

group consisting o f hydrogen, halo, nitro, cyano,

t hi o, oxy, hydroxy, alkoxy, aryloxy, heteroaryl oxy,

carbonyl, amno, (C -10 )al kyl am no, sulfonam do,

i mno, sulfonyl, sulfinyl, (C-10 )alkyl, halo

(G _i0)al kyl, carbonyl (C 1-3)al kyl, thiocarbonyl

(G _3)al kyl, sulfonyl (C 1-3)alkyl, sulfinyl (G -

3)al kyl, amno (C-10 )alkyl, imno (Cl-3)al kyl, (C 3-

12 )cycloalkyl (C 1-5)al kyl, hetero (C 3-12

)cycl oal kyl (C 1-5)al kyl, aryl (C -10 )al kyl,

het eroaryl (C 1-5)al kyl, (Cg-
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12 )bicycloaryl (C 1-5)al kyl, hetero (Ce-12)

bi cycl oaryl (G - 5)alkyl, (C 3-12) cycloal kyl, hetero
wo(%089/M02377cycl oal kyl, (C 9- 12 )bicycl oal kyl, hetrereood0s4237

3-12 ) bicycl oal kyl, aryl, heteroaryl, (Cg-12

) bi cycl oaryl and hetero (C 4-12 )bicycloaryl, each

substituted or unsubstituted, or Ri2 and Ri3 are

taken together to form a GuBIMS uted or unsubstituted

ring; and Ri4 is selected fromthe group consisting o

f hydrogen, halo, nltro cyano, thio, oxy, hydroxy,

1. R PRGRPACEIHIGR), ARRRGSIAATDEPMRIASIGSA | ani no,
) a( Gompduhal kdpaiEsentexllldyomtntid.a i(1)no, su,l fonyl,
sul finyl, -10)al kyl, halo (G -10 )al kyl, carbonyl

(Cl 3 )aI Vit thlocarbonyl (G- 3)alkyl, sulfonyl (C
-3 )aI kws, suI pnyl (C 1-3)al kyl, amno (G io)alkyl,
|ng> JalYyl, (C 3-12 )cycloal kyl (C 1-5)al kyl,

het ¢ o (C A cycloal kyl (G _5)alkyl, aryl (C-10
Re-) al Ryl , eroarzRC _5)al kyl, (C 9-12 )bicycloaryl
ze 1- dtero (Cs-12 )bicycloaryl (Cl-5)alkyl,
(€ 3-i yl, hetero (C 3-i2)cycioalkyl, (C9-12
_¥biC yl, hgtero (C 3- 12 )bicycloal kyl, aryl,

Ry het¥roaryH, (C 9-12 )bicycloaryl and hetero (C -12
Wher)eﬁlncycl oaryl each substituted or unsubstituted, with
e provisos that (a) -Y3-R is not Hwhen Z2 , Zi, Z2,
Z3 and2Z5Zar eZal 121 ZsRang @s AMBt$ACH e@nmﬁh@dgm*@lm

aRd1B2ted FRLROKOGR0Y %:o'iﬁ%tl@ﬂ ANAGnand (b) R
4 is not 3- chl orophenyl when 5, R and R7 are

each HRr; Zsand,ZR3}eocearh 1% ,aEQeramdanEIn az £ iapsent ;
Zi, Z3, Z4 and Z5 are all C; and Y3 is NH a salt
t her eoR;0isa-Ps-RiLUgorhRs end ,absgntatwheras?, drse N, or R; and

C)&%LQQSX%and?B{;@Bé%etQ V\gokfn'é %ﬁﬁghtatedm?

ositron of
r apsebefntiédtied tHadior mul a (I) descri bed inclaimlis

5-(3- (ethylsulfonyl) phenyl) -3, 8-dinethyl-N
(1 - met Byt p%’/pe?fr}%% Areyeac Hnﬁ;me@@e[nzlys amseirwdareﬁ

71cakbexprodeding 1 or 2 atom separation between Rj», Riz or
Ris and the ring to which Y;, Y, or Y3 is attached, wherein
the atoms of the linker providing the separation are
selected from the group consisting of carbon, oxygen,
nitrogen, and sulfur;

Ry 1s selected from the group consisting of hydrogen,
halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy,
alkoxy, carbonyl, amino, (Cj;-s)alkylamino, (Ci-s)alkyl,
halo(C;-s)alkyl, carbonyl(Ci-3)alkyl, sulfonyl (Ci-3)alkyl,
amino (Ci-s)alkyl, aryl(Ci-s)alkyl, heteroaryl(Ci-s)alkyl,
(Cs-g) cycloalkyl and hetero(Cs-¢)cycloalkyl, each
substituted or unsubstituted, with the proviso that Ry is

absent when the atom to which it is bound is N;

Rs; and Rg are each independently selected from the
group consisting of hydrogen, halo, nitro, cyano, thio,
oxy, hydroxy, alkoxy, aryloxy, heterocaryloxy, carbonyl,

amino, (Cj-ip)alkylamino, sulfonamido, imino, sulfonyl,
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3 . The conposition of claim1 , which is used as an
i njectabl e conposition. 4 . The conposition of claim1l

wo 2001ie7B77 s a non-enul sified conposition. 5 . PO®@IP2009/054237
conposition of claiml1 , further conprising at | east
one pharmaceutically acceptabl e substance sel ected
froma solubilizer, a suspending agent, an isotonic
agedMfinylhufCeriohgliyént had d (Gaalo) ankyilhetcagdbomyd (&1 pMalkyl,

a@h&%kb&%oﬁgﬁﬂt.ﬁ§a1k§he %%EE%%@&' 1;9%1@y¥ ms%bflnyl(ck
wher ei n_ pH 0Of nposition js fo

céhﬁ%gﬂf o"ﬁmbﬁqo &?hﬂ?ﬁallkyl‘/mllé‘?ﬂ%?ﬁ}ﬁ ﬁskﬁé}aoufcﬂ 01
t Qﬁ%ﬂliﬂm (@fs) gﬂe?mﬁlmﬁe@d @y ﬁzekﬂy\gauamgagrclm alkyl,
no t he, C u of the cribed In
Ry I PR etk et By LRETH) vy CRC for i n' he
cygolmidepa dar ye(Tivatd Mey i ,s Tt d malls- o0 bissicdorey f(Cam
| | i

0 s TUPROLY A AL Dot dh dRO0Y) TETARINT! M.
cydlkﬁ'd‘détquat’lkﬁr hte rotfpowi) iy cdPadikyilm 8rylwher ei n
ghet@y@b@9@xtrcgdgﬁ51a9$1asr¥§ aﬁdlﬁéﬁér@m@ st oaryl,

ro ogextrin,
Tt e A SR S ?{l&%dtﬁ S EFPIARRyIEhat
etheh o;EcRg)dmdirRen 1sambsa3rslalvthetrh6:rl'mafatoho tdhéhich it is

C itiog.of claiml1l , wherein the cyclodextrin
dgrglﬂglgﬂt :&L\éeﬁl s sul fobutyl ether-b-cyclodextrin sodi um

salt. &1. 1§T§%£%E%E@'f£8ﬁ Phe C4 A 1con¥@§£fh8 tBehydrogen,

content of the cyclodextrin defivative In
phalRacBYEreEY  cBAEBEYr i BRiNe aP8utl C@:SOfltkdlabSQtChQO

W@m%%tlZutEBeoQOUﬁiﬁbthBu@EdQ|ﬂhﬁhlthewbk6bib% &hat R, is

B Rt B, LRI PEHRAEE: Y BoRoR tar SeReG ot Misi s
LT anspRant Pieet 00 A0 LI00L Galal o1l ELELESE S0 the

cortlcoH%s enera 1 ONn )
sgbPypasenspar khasof' by@wgeage hpé@benaépnelawa@o, thio,

IO%E&' NEQRESRY, PLOGRRSST ¥eyIURLANHE 836 AR 8%y, Pegkbony1,
a%?gg? (Ci-10)alkylamino, sulfonamido, imino, sulfonyl,

sulfinyl, (Cj-ip)alkyl, halo(Ci-ip)alkyl, carbonyl(Ci-3)alkyl,
thiocarbonyl (C;-3)alkyl, sulfonyl(Ci-3)alkyl, sulfinyl (C;-
3)alkyl, amino(Ci_ip)alkyl, imino(Ci-3)alkyl, (Cs-

12) cycloalkyl (Ci_s)alkyl, hetero(Cs-iz)cycloalkyl(C;-5)alkyl,
aryl (Ci-10)alkyl, heterocaryl(Ci-s)alkyl, (Cs-

12)bicycloaryl (Ci-s5)alkyl, hetero(Cg-12)bicycloaryl (C;-
s)alkyl, (Cs-1p)cycloalkyl, hetero(Cs-_iz)cycloalkyl, (Co-
12)bicycloalkyl, hetero(Ci-;z2)bicycloalkyl, aryl,

heteroaryl, (Cs-12)bicycloaryl and hetero(C4-12)bicycloaryl,
each substituted or unsubstituted, or R;; and R;3 are taken

together to form a substituted or unsubstituted ring; and

Ris is selected from the group consisting of hydrogen,
halo, nitro, cyano, thio, oxy, hydroxy, alkoxy, aryloxy,
heteroaryloxy, carbonyl, amino, (Cj-ijg)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (Ci-10)alkyl,
halo (Cj-10) alkyl, carbonyl(C;-3)alkyl, thiocarbonyl (C;-
3)alkyl, sulfonyl(C;-3)alkyl, sulfinyl(C;-3)alkyl, amino(C;-
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Ni emann- Pi ck' s Di sease, stroke, head trauma and ot her

chroni ¢ neurodegenerative di seases, Bipol ar Di sease,
watdeeisye di sorders, depression, schizophreniB;T/IP2009/054237

cognitive disorders, hair |oss, contraceptive

medi cation, mld Cognitive |npairnment, Age-Associ ated

Menory | npai r nment, Age- Rel ated Cognitive Decline,

Cogrit tk¥le Iifpbmcr fRant) NokYenelfti-a) avidldaddgri (CGive alkyl,

deetieh® (a7l Ncﬂ}@%%ﬁgm' ElXpalRghl ”Sry&@b? 1H dBky1,
0

For etful ness, é npai r nen
[ |e|rr?§|’r"tyl §ncﬁr6‘gléﬂ¥ tri c,(ca’rléb}ééFXClaéﬁﬁﬁt Fsrf’?éﬂgb’éd

dh&&@&QﬂCaAbxbﬁtyBlosrﬁl$©ﬁ§Ea@kympndcghgﬁéyémﬁﬁmkiﬁﬁd

t I
O ) FYRLo RSB et G- SRy SO Dbkt Yheero (Cs-
81d|bmmloa1\kyl(,1 amelt,hyiemqmamyh 4¢@d-)2 ) HHidyylciadyl and
[%et%ﬂ@ d412 h?cyc an&QSh°§uﬁs§§kht@ﬁe%§oum§d5%t1tuted,

sul fobuty er- Db- odextr| n or salt there
w1tha%1el plr)ov\&%b%f thh4- é phat rRceyts %%lt GORRRY U, szé Zz, Z3

and §0RRRCAVE R fa-Loeh ra#%t Uy PSR 53 1 1

methd=l] oirn@el £s7meanpdxam geins; aandl {by hr{edfs, ndt) 3-

I yl h | gdextrin al,t thereo
chlo%% }%mé' h%% %iV)Q?I¥?I% §C$ eﬁCEshanklnjgcgéb re
eacthanm @n@nR4 reeng ragpsergH cﬁl,alﬂoutZQ and aodire4 alll®; and Y3
is Nhhe conposition of cl a| m 14, which is prepared by a

met hod conprising; i dlssoIV|ng a )b- (3-
a salst fesertory P sﬁ@ﬁw}a thergodiinet hyl - N (1-
ii) aet hgbpitpeniedicicdodektrIh Avrigdatlize 3mi]
_ i ndol e- 7-carboxam de or a salt thereof, b )sulfobutyl
iii) ef"ﬁgF ‘b-cyclodextrin or a salt thereof and ¢ ) citric
acid in water to obtain a solution, and ii) adjusting

. TRE 2bmblei18abit b@nchg;abeut w%e‘r‘%lﬁb%‘e %ompound
represented by the formula (I) described in claim 1 is 5-(3-
(ethylsulfonyl)phenyl)-3,8-dimethyl~N-(l-methylpiperidin-4-
yl)-SH-pyrido[2,3-b]indole-7-carboxamide.

3. The composition of claim 1, which is used as an injectable

composition.

4. The composition of claim 1, which is a non-emulsified

composition.

5. The composition of claim 1, further comprising at least one
pharmaceutically acceptable substance selected from a
solubilizer, a suspending agent, an isotonic agent, a

buffering agent, a local anesthetics and a pH adjusting agent.

6. The composition of claim 1, wherein pH of the composition
is 2 to 5.

7. The composition of claim 1, which comprises about 0.01 to
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16. A pharmaceutical conposition conprising; i ) 5to
40 nmg/ m. of 5- (3- (ethylsulfonyl) phenyl) -3,
wB2009/0E8T7yl - N (| - et hyl pi peridin-4-yl) -9H mon/aodoRdss237

3-b] indole-7- carboxam de or a salt thereof, ii) 2 to
30 W v% of sul fobutyl ether- b-cyclodextrin or a salt
thereof, iii) water and iv) 10 to 100 mmol /L of citric

abougcil@, mphi o theanycApdersblia dempustivenpelavi mglaogHthe

comp@ﬁnabegttgetQO§QQQE 419 &ZscIESegoﬂﬁoéﬂhhﬁnlof any one
laims 13 - 16, mhereln t he sul fobutyl ether-

b cyclodextrln or a salt thereof is sulfobutyl ether-
8. TheCyohpdextibn s@dcleimali. kBerdiphahsneguliodaktrin

.CO 05|t|on comprisin onpound represented.b
aerifgIRER b brdc SREI RS se15 88 PRGNS FORLERTAEE)
Cycledehtrmdepengéncbyyéebecﬂedeﬁtomnthe gedtpsydnsysilodgxtrin

fG1 1 BrhelScst 2 i's absent when Z
and ? Fg %B?lg¥ igt-$%-ﬁX§?o§F EE%S absent when Z2 is N
or Ri and R2 are taken together to forma substltuted

9. THE UBpPBSitiuhedsrr tNgimYi, Nhaaelx3taéec§egbdextrln

dent bsent Kk dj t
derigghePE Lanab i aast pnfrs et Ser cRbR s aha e by o
cycleobdeghr¥n, XngncMSyﬂScgtﬂadhedrlmheaemaltbsyatoysloﬁextrin
and %hguhkgéfk Er8¥h§E”8yE?8d§§ ?EREngagéesﬁﬁke%hggeé%om

onsi car rogen
sulfur R i's selected fromthe group consisting of

10. @Mgregﬁgoshﬁhen BEtEQalﬁY§nowhEPé9n XY, ch¥dpa¥%erin
car Ony oxXy, Oxy car am no,

derlyeils?a#ﬁyﬁaﬁfﬁeutyé 215?5rﬁyF¥Ch%¢%xF€?& SpeiRp| salt.
carbonyl (C 1-3 )alkyl, sulfonyl (C 1-3)alkyl,

11. The composition of claim 1, wherein the content of the
cyclodextrin derivative in the pharmaceutical composition is
about 0.01 to about 390 w/v%.

12. The composition of claim 1, which is an agent for
preventing or treating of cancer, inflammation, inflammatory
bowel disease, psoriasis, transplant rejection, amyotrophic
lateral sclerosis, corticobasal degeneration, Down syndrome,
Huntington’s Disease, Parkinson’s Disease, postencephelatic
parkinsonism, progressive supranuclear palsy, Pick’s Disease,
Niemann-Pick’s Disease, stroke, head trauma and other chronic
neurodegenerative diseases, Bipolar Disease, affective
disorders, depression, schizophrenia, cognitive disorders,

hair loss, contraceptive medication, mild Cognitive Impairment,
Age-Associated Memory Impairment, Age-Related Cognitive

Decline, Cognitive Impairment No Dementia, mild cognitive
decline, mild neurbcognitive decline, Late-Life Forgetfulness,
memory impairment, cognitive impairment, androgenetic alopecia,
dementia related diseases, Alzheimer’s Disease or conditions

associated with kinases.

13. A pharmaceutical composition comprising;
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amno (C 1-5)al kyl, aryl (C 1-5)al kyl, heteroaryl (C
1-5)al kyl, (C 3-6)cycl oal kyl and hetero (C
wa32009/e78770al kyl , each substituted or unsubsti tramerb2009/054237
with the proviso that R4 is absent when the atomto
which it is bound is N; R5 and R are each
_ i ndependently sel ected fron1the group consi sting of
1) Smyidrdgéhylraléonyil) phengyand, Sridiiaetowy -Nmytdroxy,

meth lb@bﬁrlaﬁﬁLQX&l)h@HeP?%ﬁHbq&yB—%@ﬁh@%ﬁgr7aﬁbQ%oxamlde or
)alkylan1no onam do, i m no, sulfonyl

a sadfy FPRYEOLi G - 10)al kyl, halo (G -10 )al kyl, carbonyl

) 6Glfdbakkyl ethieecprb BYbdeRtrahabkyh, saukf Qﬁéh:e()@ and
1i1) _wakalky sul finyl (G- 3)alkyl, anmino (G-10 )al kyl,

mno (C 1-3 )al kyl, (C 3- 12 )cycloalkyl (C
1 5)al kyl, hetero (C 3-12 )cycl oal kyl (C 1-5)al kyl,

@f&ha&ﬁbclgtzggkybomgeggegeaybo&grliéhglkyl (Cg- 12

£) PP tbaeyeLECRy LophPRYL) -pesomiBesyerbakyt  netero

meth{Cp3pk2ifenchogh kybH-bGridoi[2) Bl—@ye_heau@yhrcaebe&am(l@e or
% bIC cloa kyl, aryl, heteroaryl, (C 9-12
a Sa;EI Ders and hetero (C 4-12 )bicycloaryl, each
ii) sumfbbhuyedeoheunpabytnbdtaedmw b taheamtovheeaﬁha:]
ye f and R e is absent when the atomto ich it
11i) aggggnaﬁﬁs N; R7 is selected fromthe group
iv) §eﬁ§ﬂ§tﬁﬁgd® f hydrogen, hal o, hydroxy, al koxy, am no

whicBnds(&nlinjbatkyhe @@ﬁE o84R3bht Uhadiag Hnﬁﬁbéti bUbEE. 2 to
with the proviso that R7 is absent whén the atomto

aboughfleh it is bound is N: Ri2 and Ri3 are each
i ndependent |y selected fromthe group consisting o f

15. BT QURRoo Rl 0n BECEPas8Y3R0: (HULE: S DY BUILAy 2 metno

oXY, eroarylbxy E8r
Comptiﬁlngyalkylan1no sul fonam do, im no, squonyI

i) d§§§5&9¥hg LEE_i(8) e&hyhsuhabﬁ hé9y1?L5y5+d9ﬁéeag;LN (1-

meth(xls}aﬁwfilnséryig;sﬁ(%}rlé%?kﬁr Jaﬁeﬁ%e(&rcwgamwde or
a salﬁlﬁﬁe9§b£3 %?EKYkobﬁ 3- e%ﬁe}CBCE9éh5MEX££iﬂ arabkyhit
thereg eggd(c %rlgygLQQ kX'wgge% %gaog¥ain a solution, and

ii) adjusting pH of the solution to about 2 to about 4.

16. A pharmaceutical composition comprising; ‘

i) 5 to 40 mg/mL of 5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl-
N-(l-methylpiperidin-4-yl)-9H-pyrido[2,3-b]indole-7-
carboxamide or a salt thereof,

ii) 2 to 30 w/v% of sulfobutyl ether-B-cyclodextrin or a salt
thereof,

iii) water and

iv) 10 to 100 mmol/L of citric acid,

which is an injectable composition, having a pH of about 2 to
about 4.

17. The composition of any one of claims 13 - 16, wherein the
sulfobutyl ether-B~cyclodextrin or a salt thereof is sulfobutyl

ether-B-cyclodextrin sodium salt.
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aryl (G -10 )al kyl, heteroaryl (C 1-5)al kyl, (Cgi?2)
bi cycl oaryl (C 1-5)al kyl, hetero (C 8-12 )bicycl oaryl
wd to91&pal kyl, (C 3_.i2 )cycloal kyl, hetero (C @E1/8#2009/054237

)cycl oal kyl, (Cg- 12 )bicycloal kyl, hetero (C 3-12

) bi cycl oal kyl, aryl, heteroaryl, (C 9-12 )bicycl oaryl

and hetero (C 4-12 )bicycloaryl, each substituted or

unsubstituted, or Ri2 and Ri3 are taken together to

oﬁsmﬁn%&m&me{@o@ﬁogﬂgy@ﬁttéﬁﬁeﬂsih g, and Ri4is

) ected fromthe g % consi s g ydr ogen, hal o,
1) n??’FBou’(‘,?aﬁ%Pr?ﬁ?’é e lsy 9’6?‘6 L koxy, aryl oxy,

het er oar y} oxy, carbonyl, am no, (CI 10 ) al kyl am no,

sul f onanyd6, im no, sulfonyl , sulfinyl, (G -10 )alkyl,

hal o (Q/5 10 )R kyl, carbonyl (C 1-3)alkyl,

thRg)carb (C| 3) al kyl, sulfonyl (G _3)alkyl,
sulfinyl Zé kyl, amno (G- 10 )alkyl, imno
Re~_(f3 'i2 )cycl oal kyl (C 1-5)al kyl , hetero
| C3- aI kyl (G _5)alkyl, aryl (C-10) alkyl,
et er (C\-5)al kyl, (C 9-12 ) bi cycl oaryl (C

R;y” I>87al kW], het€fo (C 8-i2) bicycloaryl (Cl-5)alkyl, (C
3-12 )cycloal kyl, hetero (C 3-12)cycl oal kyl, (C 9-12
wherg¢bncycl oal kyl , het ero (C 3- 12 )bicycloal kyl, aryl,

heter oary} (ZC gblaqyoclzoagxﬁe UL LS e§1 gnlt%y

) bi cycT bar 2éacﬁ' stbstit ut’e unsubstitute
tﬁ@l@qabedsﬁgomhbhe(@;oup/scmalﬁglﬁ@t0f—| GhepdZN; zi

Z2, ZS and Z5 are all ; RS s substltuted am no

gr oup; Rankf R2Y1|“§1?ret%>§l- & R?sleél ey érlﬁn}i‘]no and

(b) RI4 is n chl orophen
are eath ¥ ; % %%r 2F diet %‘:‘?sﬁnﬁ @egn Rlﬁr angd, R¢, ana
aks ente fbkei&og@t}‘mrld 25 fanenasl Isubstinded ¢35 NH, a
gﬁgugg @8{ §¥$todrug.thereof, and ii) sul fobutyl

X

-CcycC ode In sodiumsalt. 19. A

phar mageuty c C t c )
P Ree f% n%'nd GIEEQ% éé’@h 9H§épéhagnt%£, aBsekB-or a

meth ?ElbéPVéﬁihnﬂ §f|9r @I—EE%‘H aﬁpfiﬁa}éa%]b fween Riz, Ri3 or
| RgoLed7 teRr kaxamtde which ¥q) tvi her eof isamdtached, wherein

the atoms of the linker providing the separation are
selected from the group consisting of carbon, oxygen,

nitrogen and sulfur;

Ry is selected from the group consisting of hydrogen,
halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy,
alkoxy, carbonyl, amino, (Ci-s)alkylamino, (C;-s)alkyl,
halo(Ci-s)alkyl, carbonyl (Ci-3)alkyl, sulfonyl(Ci-3)alkyl,
amino (Ci-s)alkyl, aryl(Ci;-s)alkyl, heteroaryl(cbﬁ)alkyl,
(Cs-¢) cycloalkyl and hetero(Ciz-g¢) cycloalkyl, each
substituted or unsubstituted, with the proviso that Ry is

absent when the atom to which it is bound is N;

Rs and R¢ are each independently selected from the
group consisting of hydrogen, halo, nitro, cyano, thio,
oxy, hydroxy, alkoxy, aryloxy, heterocaryloxy, carbonyl,
amino, (Ci-ip)alkylamino, sulfonamido, imino, sulfonyl,
sulfinyl, (Ci-i19)alkyl, halo(Ci-10)alkyl, carbonyl(C;-3)alkyl,
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i) sulfobutyl ether- b-cyclodextrin or a salt
thereof. 20. A pharmaceutical conposition conpri sing;

WO 2009/5978¢B- (et hyl sul fonyl) phenyl) -3, 8-di megdwyir2bbo/os4237
(1- nethyl piperidin-4-yl) -9Hpyrido [2, 3-D]
i ndol e-7-carboxam de or a salt thereof, and ii)
sul fobutyl ether- b-cyclodextrin sodiumsalt. 21. A
nﬁhhodatbpnpﬂéﬁenﬁaﬂgydn suddonyd (Cant¢edkyl, sulfinyl (Ci-

ﬂ?@t | ORind '(‘él ERLEFY, b_LQrYE{o @S %Sﬁq psof¢asis,
trans ant

rej ection, amyotrophic i'a eral scl erosi s,

cm th§ét9§slahy (Egenerdeylon habsie (sfynuﬁ 6ite L opdiliGuenalkyl,

BE,Q€§qO £@ky1n8@@tér£bﬁyﬁsclspgﬁkynpenglatlc

1.NSO re upranu ear al s
A T e o pB R pa L SR

apdabknkr Cy- mlqydiewlqulgenmtaino/eladizseasésal&yﬂol dCo-
Di | Vv rs,

%l 70 ﬁ:rlg{n a, ldo%rﬁ%\% dr¥ &bgﬁg'é‘i%%i%s}l, azyl,

cbﬁt?ﬁ@éﬁvﬂve(ﬁﬁdeb%}¢b©loﬁ¥Yh @%@nh¢¢©éolﬁpazhbkﬁﬁCloaryl

A@ScﬁS§QBB€EQGtBE”B&yuhgﬁﬁbkﬁﬁﬁkedAgﬁlBﬁ|%h%d?Q%ﬂh%bV%hat
Decl CognquI ve | ag)l r ment nmenti a

B8RPt PheRactid s 47 AP OEtahi Biey & ek (fhainich it is

Labanti ie Rergetful ness, nmenory inpairnment, cognitive
i npai rment, androgenetic al opecia, denentia rel ated
di seasBs, i ghkéaeed sf Diseblse orocpnddrsdbasingsoti byédogen,
%Eok'ﬂgéﬁéx “hbi?o§§”p5h§ﬁ8 QHH‘QbStSQFkQQ a%ach
ecflv & composition of
nﬁHﬁﬁFF‘éﬁtgﬁeéregnﬁﬁbﬁééﬁuf:ﬁév effithoghe Rrﬁértlﬁ@dtafat R; is

| gBEeMtNgheal vhkl bt¥m BoWaheEnofitt he peupaurd &f; the
formula (1) described in claiml , a salt thereof or a

prodrugu;hekewﬁg wﬁéC@a@bnﬁmdépédemﬁﬂﬁi@@léhﬁed from the
nggung 081gg nforguk d% é t the GOf 2286, thio
p? Bg Pherésr i O ar Sp- one cycpo extr iy ! !

dekiyvahydeoxg23. aAkasyhodryf okmpr betagostabokiyt y cembonyl,

Wah&hoOf &D%o éi%?&%%hﬁ% téﬁdf&ﬁéﬁ&éb('imPﬁécréﬁfﬁoﬁyl

claim1 hereof or prod rug ther eof , ~ whi
cé%ﬁil%%rcd%ﬂn?ﬁbk%e Qé%ﬁdGMOb'%l Yibr f GRFRPAYAI Fl s3)alkyl,
atBabtatbeheof(cok) alRyedr 4g1Ebayeet, W) bhkal ,| eastFinyl (C;-

3)alkyl, amino(Ci-1p)alkyl, imino(Ci-z)alkyl, (Cs-
12)cycloalkyl (Ci-5)alkyl, hetero(c}az)cycloalkyl(Cyﬁ)alkyl,
aryl (Ci-1p)alkyl, heterocaryl(C;_s)alkyl, (Co_ '
n)bicycldaryl(cks)alkyl, hetero(Cg-12) bicycloaryl (C;-
5)alky1, (Cs-12) cycloalkyl, hetero(Cs-12)cycloalkyl, (Cs-
12)bicycloalkyl, hetero(Cs_i;)bicycloalkyl, aryl,
hetercaryl, (Cq-12)bicycloaryl and hetero(C4_;2)bicycloaryl,
each substituted or unsubstituted, or R;, and R;3 are taken

together to form a substituted or unsubstituted ring; and

Ris is selected from the group consisting of hydrogen,
halo, nitro, cyano, thio, oxy, hydroxy, alkoxy, aryloxy,
hetercaryloxy, carbonyl, amino, (Ci-i19)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (Ci-10)alkyl,
halo(Ci-109) alkyl, carbonyl (Ci_3)alkyl, thiocarbonyl (Ci-
3)alkyl, sulfonyl (Ci-3)alkyl, sulfinyl(Ci-3)alkyl, amino (C;-
10)@lkyl, imino(Cji-3)alkyl, (Cs-12)cycloalkyl(Ci-5)alkyl,
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one cycl odextrin derivative.
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hetero (Cs-12) cycloalkyl (Ci-s)alkyl, aryl (Ci-10)alkyl,
heteroaryl (C;-s5)alkyl, (Cg-12)bicycloaryl(C;-s)alkyl,
hetero (Cg-12) bicycloaryl (Ci_s)alkyl, (Cs-i12)cycloalkyl,
hetero(Cs-12) cycloalkyl, (Cg-12)bicycloalkyl, hetero(Cs-
12)bicycloalkyl, aryl, heterocaryl, (Cos-12)bicycloaryl and

hetero (C4-12)bicycloaryl, each substituted or unsubstituted,

with the provisos that (a) —-Y3~-Ris is not H when Z, Z,, Z,, Zs
and Zs are all C; Rs is a substituted amino group; and R; is
methoxy or R; is methyl or amino; and (b) Ris is not 3-
chlorophenyl when R;, Rs, Rg and Ry are each H; Z and Z; are
each N; R, and R, are absent; Zi, Z3, Zs and Zs are all C; and Yj3
is NH,

a salt thereof or a prodrug thereof, and

ii) sulfobutyl ether-B-cyclodextrin sodium salt.

19. A pharmaceutical composition comprising;

i) 5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl-N-(1-
methylpiperidin-4-yl)-S9H-pyrido[2, 3-b]indole-7~carboxamide or
a salt thereof, and

ii) sulfobutyl ether-B-cyclodextrin or a salt thereof.

20. A pharmaceutical composition comprising;

i) 5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl-N-(1-
methylpiperidin-4-yl)-9H-pyrido[2, 3-b]indole-7-carboxamide or
a salt thereof, and

ii) sulfobutyl ether-B-cyclodextrin sodium salt.

21. A method for preventing or treating cahcer, inflammation,
inflammatory bowel disease, psoriasis, transplant rejection,
amyotrophic lateral sclerosis, corticobasal degeneration, Down
syndrome, Huntington’s Disease, Parkinson’s Disease,
postencephelatic parkinsonism, progressive supranuclear palsy,
Pick’s Disease, Niemann-Pick’s Disease, stroke, head trauma
and other chronic neurodegenerative diseases, Bipolar Disease,
affective disorders, depression, schiszhrenia, cognitive
disorders, hair loss, contraceptive medication, mild Cognitive

Impairment, Age-Associated Memory Impairment, Age-Related
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Cognitive Decline, Cognitive Impairment No Dementia, mild
cognitive decline, mild neurocognitive decline, Late-Life
Forgetfulness, memory impairment, cognitive impairment,
androgenetic alopecia, dementia related diseases, Alzheimer’s
Disease or conditions associated with kinases, which comprises
administrating an effective amount of the composition of claim

1 to a mammalian species in need thereof.

22. A method of improving solubility in water of the compound
of the formula (I) described in claim 1, a salt thereof or a

prodrug thereof, which comprises combining the compound of the
formula (I), a salt thereof or a prodrug thereof with at least

one cyclodextrin derivative.

23. A method of improving stability in water of the compound
of the formula (I) described in claim 1, a salt thereof or a
prodrug thereof, which comprises combining the . compound of the
formula (I), a salt thereof or a prodrug thereof with at least

one cyclodextrin derivative.
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