- e3e, : f 68TDOP1295 1 METHOD FOR TESTI NG EFFECT OF ANGIOGENESIS HI Bl TOR
VIA | I\FI'EGRI N EXPRESSI ON | NHI BI TI ON Technical Field Thm\m\mﬂm‘ M\m ention
‘relates to a nmethod for testing effect of a drug that i ntegrin
expr essi on,Opi28ber abl y an angi ogenesi s inhi bitor. BackgrowmawArt Cancer is
a di sease show ng high nortality, and the object of treatnments with
anticancer agents generally lies in inprdvenent of the patient's QOL and
extension of survival time. However, it is difficult to determne the life
prol ongation effect of a drug in a short period of tinme, and therefore a
tunmor reduction rate and a bl ood tunor antigen | evel are bein%oused as

surrogat e nar%§T§OPhEPRs$E§@I§§ EREELESOBf A ﬁép§E§§§ﬁ§ eNHEBL TORuVE fRer

since use of the life proI %¥¥§¢g%£ qug drug effect in
clinical studies of antlcancer agen 0 reqU|res a long-termstudy, the
tunor reduction rate, which can be evaluated in a relatively short period
of tinme, has been used as a surrogate marker. However, it has been pointed

out that th®ecbnbrateBieddon rate cannot necessarily serve as an index of
life prolongation, Accordin has be

d
progression, di sehs® ??%@egg g? ﬁptbg?lﬁﬁngg%f gP%gWe%g?aefgr Fes£é§g

surrogate nBEkgrs b ékoEEOEhEQ the1hHABEs! eduehk9R EabeesEQwRYer, these
nmet hods have not been established yet. It is conSidered that, if a

bi ol ogi cal pmekerabhmtan afgiogenesis inhibitor.

Background Art

Cancer is a disease showing high mortality, and the
object of treatments with anticancer agents generally lies
in improvement of the patient’s QOL and extension of
survival time. However, it is difficult to determine the
life prolongation effect of a drug in a short period of
time, and therefore a tumor reduction rate and a blood
tumor antigen level are being used as surrogate markers
that serve as indexes of therapeutic effect.

Further, since use of the life prolongation period
for determining drug effect in clinical studies of
anticancer agents also requires a long-term study, the
tumor reduction rate, which can be evaluated in a
relatively short period of time, has been used as a
surrogate marker. However, it has been pointed out that
the tumor reduction rate cannot necessarily serve as an
index of life prolongation. Accordingly, it has been
attempted to use time to progression, disease free survival
period, biological markers etc. as surrogate markers in
addition to the tumor reduction rate. However, these
methods have not been established yet.

It is considered that, if a biological marker that
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i ndi cates a change induced by adm nistration of a drug and cl osely

associ ated with extension of survival tinme can be utilized as a surrogate
mar ker, a proper treatnent nethod can be readily determned in a clinical
study, and the marker can be used as an index of therapeutic effect of the
drug during the treatnent. The foll ow ngs have been reported as surrogate
mar kers. Panorex, which is an anti body dlrected to gl ycoprotein EpCAM was
first found as a tunmor marker of colon cancer cells and later identified as
an adhesi onindlieatike. al thaoger ehdticed byt hdmheistraitiah pdt e dsubednd

exam ned as a surrogate narker of elim nation of mcrocarcinoma cells
remai ni ng i ALBBRLYNEPFERIEEPEpHARDBEXEENELON Bfi SUENEVednLtdMeREEBaPEN,

1999, 5. 393914004k and Largssaeal faphase- bl hrokknl eak stk ehehBabel N
conducted in para i he pro dfati ¢ speci'fic anti gens ﬁave been used as a
surrogate naahebelﬂehdﬁngnaetbemap¢doﬁnpaosﬂahucaQasaedyLOadatehalne

opti mum doses %Denls L. & Mahler C. Uroaol ogy, 1996, 47 (I A Suppl.), 26-32).
As to use oFazkedr Fagabe Hﬁ?ﬁeﬁsoﬁnahn§ﬁ§l85eﬁ@§F§PPHﬁFS|?5?eC§ ﬁétﬁB& of
usi ng angi o S d after a hole is nmade in the skin as an
i ndi cat or hggggegﬁrgﬂ ﬁ?ﬁgdtgggkhgﬂase | clinical study of BMS275291, which
is a matrix nEta|TH@F@bEnBﬁiﬁgsnhabétBéenFﬂébetedaasfQﬁrﬁﬁghh@r matrix

nmet al | oprotei nase inhibitor, a nethod of using the enzymatic activity at a
tunor site ®W8rkendrker has been reported (din. Cancer Res., 2000, 6(8),

3290-6). Further, an i.ogenesis. i nhibitor re _expected to serve as

t herapeutic agant 8 gtiV§l?8rlﬁ|§8a§8§ g?ﬁgrégrﬁcfﬁg Qancer, for
exanpl e, arb@?b@ﬁ%b%é@ﬁ'EpCﬂMab%%bCf&@%tngﬂﬁhﬂyasoﬁcku&anmﬁEkéQtb@a|
veins, retinopathy of prematurity, age-related macul ar degeneration,

neovascularCgﬂancgﬁacerhéaﬁéﬁoﬁddaﬁﬁhﬁrtﬂ§enFG¢eﬁdlésrﬁ@uﬁdbéﬁéoarthrltls
psori asi s, gagl R, angl of Lbrong. and, soLferif, Ll SULT ogaLe; maker 0
angi ogenesi Yo 8FShnd, TTT BREbRER pARsT bR determ ne a° proper dose of

drug, drug Q&BﬁiheandsaﬁnbﬂkaQQEboﬁa@ﬁékodfbﬁld&hﬂgthbna%fan index also in
these diseases. Integrins are cell adhesion nol ecul es expressed on a cel
surface andméenpessgiopma- €Rails zpMaingng An b@@@gmﬁﬁ§0&ré5tﬁPbE@e§ -in

2 ‘adhesi onCbetheen Eanie 2 RBRCA CEEFCRIRDE: Gn o0l SeuPd BotdE 08 AREeri n.

signal systegegkDstheeCghhsstant toiapesat erulSed a@&Ubban@Oboaahwt@al
adhesi on, but also cell extension, cell growh, apoptosis, differentiation,

cytoskeletohnopﬁﬁﬁﬂA?ﬂon cel | nlgratlon ti ssue formation, cancer invasion

and nmetastasis, wpjnd QSELE 89f9 QHkﬁéFﬁQ EESe BEEH" ys£HPRY Lhese

integrins, integrin a o ac on C | amnin and so forth
as adhesionsﬁnkegateSmamdebe1nnhokmedelmhbhapyube b@b@&hﬁdﬁ @hnwascmbar
endot helial cells during angi ogenesis (George ,
1996, 224, QQtSITlnﬁuPP%éWum|9°ﬁ§§ aP§615eén #ey@P@@a Fhapraﬁpﬁyodﬂ@§6

directed to n r nd,izn rin a2 inhibited the angi ogenesis induced
by VEGF in 6?v&?? bﬂg?g ; 2% ?gg , Proc. Natl. Acad. Sci. USA., 1997, 94,

13612-13617). Intrgrte ayéebf)s sﬁeebﬁhealmyrEéksbs bBA endmbbehbaﬁscells
under angi ogenesi s, and it has been reported that the
1nh1b1tor a method of using angiogenesis in wound healing
after a hole is made in the skin as an indicator has been
examined in a phase-I clinical study of BMS275291, which is
a matrix metalloproteinase inhibitor. Further, as for
another matrix metalloproteinase inhibitor, a method of
using the enzymatic activity at a tumor site as a marker
has been reported (Clin. Cancer Res., 2000, 6(8), 3290-6).

Further, angiogenesis inhibitors are expected to

serve as therapeutic agents effective for diseases other



4 integrin av(err)3 neutralizing antibody (LM509) inhibited the

angi ogenesi s i nduced by fibroblast growth factor-2 (FG--2) in an

angi ogenesi s nodel utilizing chick enbryo chorioallantois (Brook, P.C, et
al ., Science, 1994, 264, 569-571). Further, it has al so been reported that
integrin av~3 is involved in angiogenesis induced by FG-2 and tunor
necrosis factor-a, and that integrin av(err)5 is involved in angi ogenesis
i nduced by vascul ar endothelial growh factor (VEG-) and transform ng
growt h fact ¢hag CRniced arfgar exdmpdte ,alartegdiossderord®s, diapetis®00- 1502) .

The anti-integrin ay(err)3 antibody and the.inteqgrin ay(err i nhibitor are
currently uﬁ&g‘rm(?lﬁa}‘ng‘é’ql Oﬁcaﬂ’iséso:n ﬁfgfle(j}&ﬁ’ra& gfel?’ﬁe I &wﬁgﬁ% Obj ect of
the present jryRRLXQR i S a?%-&req\éit‘é% a1 00 Hel SRR IO n%o@%x‘ﬁ%u?l%%t

i nfl uences éxpression~of integrin, preferabl’y integrin az, Inhibits
angi ogenesi glalloemanyv ettt tafi d e tprrdtdnt, ijuwentilen dhewnd tioliat , under such
a condition that integrin a2 expressi.on be decreased, angi ogenesis be
declined, afdHFddiSan®SCrE&sisyr AMIAFOBE i ARIFOEddPINna, ad,§Or Epcédent ed by

a conpound gf h%u%‘i%?a le TRYRY2 e lah i RfeleeQd HQ 3Hun@PMURL Bnes
herei nafter), ich imhiblts angi ogenesis “via ihi'bi tion df integrin a2
expr essi on, po@tsd@lien ta? detpretisicon @rdpee slvsfeadds sofdruggt erelss eiffect
peri pheral bl ood was .al so decreased. 5 NC SOZN ~ ~ Me (I]) HN ~ CN They
further fouldd REMIPHS LIS PeFioghBynfisdR S HE ¥ BacdNde Fl&Celidts in

peri pher al ful as a surrogate marker of angi ogenesis
inhibition,Qg%%%tﬁggeg%ggﬁplished the present invention. That is, the

present inventionipteyrdgs bhe tellllowdhgsioh mbleetined tayrbestdngn a
i nfluence of a drug on integrin expression, which conprises the step of
measuri ng ageildt sgrifmcex mngs siogypasedumtt ion-qbladinelagtds fefchaimat i ent t o whi ch

the drug is I%Qgirgl}ii tergd angd tf\‘z%cfti%p %‘;Qe%ﬁt F PR Al %fxltg:%%%%. 10h Jghe drug
on integrin expréssion in ¢l 5t her AThan 61at§lets ased on thé nmeasured
expressi on aRuik mémbH@aRiradiaecend ”r@1Ne hs Weaneiay HahesAloggrin is

integrin a2.

between cells. When a cell adhesion molecule bonds to
integrin, signal systems in the cell start to operate. As
a result, not only cell adhesion, but also cell extension,
cell growth, apoptosis, differentiation, cytoskeleton
orientation, cell migration, tissue formation, cancer
invasion and metastasis, wound healing, blood coagulation
etc. occur.

Among these integrins, integrin a2f1 is known to act
on collagen, laminin and so forth as adhesion molecules and
be involved in the tube formation of vascular endothelial
cells during angiogenesis (George E. et al., Exp. Cell.

Res., 1996, 224, 39-51). Further, it has also been

reported that antibodies directed to integrin ol and
integrin o2 inhibited the angiogenesis induced by VEGF in
vivo (Donald R.S. et al., Proc. Natl. Acad. Sci. USA., 1997,
94, 13612-13617).

Integrin avp3 specifically exists in endothelial

cells under angiogenesis, and it has been reported that the



3. The nmethod according to 1, wherein the integrin expression anmount is
measured by an i mmunochem cal nethod. 4. The nethod according to 3, wherein
t he i munochem cal nethod is an FACS nethod. 5. A reagent for quantifying
integrin, for use in the nethod as defined in 3. 6. The nethod according to
1, wherein the integrin expression anmount, i s nmeasured by neasuring an
anmount of NMRNA coding for the integrin. 2 The met hod according to 6,
wherein the anount of nRNA is nmeasured by quantitative PCR 6 8. A
reagent for iguaetdifny iovd 3nReA towdiieg nfoo@nitdtegivi ([ LM6PO Judehiibpittied retehod as
defined in 6. 9. The method, accordi to.2, wherein.t rug.is

sul f onam de a@(?ﬁ‘&%fﬁ“& Srlt-f’p rlélsdéJtﬁeéjg bB’y r}%ﬁ)er °é’§r?esrta|9rr°8“%% {}%C%P)rﬁl ZRJ FGF-2 )

B- K- SO2N- Z- RpwkeY Qindy iB JetRis8seMoied WR-1G4G il lenilddd ebrycb- to 10- menber ed
het eroaryl ring, each of which nmay be substituted and partially saturated;
K repr esent sharsioedll@nsond (Boldo®H PorC .- @ERMIRsb)SHE-engesr di%94R01Z 6dnd Rsb

may be the s or. different and each repr t hyd t on Cl-c4
al kyl, and ﬁ%@ﬁ§1%?1rfﬂﬁége6ﬁ itogaﬁ;aggofgggﬁsgﬁPérgg sgpgﬁgghgggﬁﬂﬁr
Cl- C6 al kyl ; r aps t ihgle . .o .

C6- C10 ar );;I urvi% r?g%%r E'}L}Q%-lﬁegd W%‘%&%&e&; se&c%%e’dr{% g,FEgeri%ﬁrag’?e%?ng% may

be substit une¢rayd spFadtdd-yo Saind et 91t eyalrar liegiiewid lyert capt abl e
salt thereof, or a hydrate thereof . 10. The nethod according to 9, wherein
R repr esent NHPIRESGHH AAGUFED LY IGHRFHAY radothelndd GWEd F&H W ng to

2, uherel n tRecH%d® & SNSRI LRI RhBhddIE, Gener @
et al., Science, 1995, 270, 1500-1502). The anti-integrin

avfp3 antibody and the integrin avff3 inhibitor are currently

under clinical studies.

Disclosure of the Invention

An object of the present invention is to provide a
surrogate marker for a drug that influences expression of
an integrin, preferably integrin a2, and inhibits
angiogenesis.

The inventors of the present invention found that,
under such a condition that integrin o2 expression be
decreased, angiogenesis be declined, and thus cancer cell
growth be inhibited by a drug represented by a compound of
the general formula (II) (referred to as “Compound A"
hereinafter), which inhibits angiogenesis via inhibition of
integrin a2 expression, integrin a2 expression on the
surfaces of platelets in peripheral blood was also

decreased.



7 Rla a WA-502N Ba Ya ~la~ Ca wherein Aa represents a nonocyclic or
bicyclic aromatic ring which may be substituted; Ba represents a 6-nenbered
unsat urated hydrocarbon ring or an unsaturated 6-nenbered heterocycle
cont ai ni ng one nitrogen atomas a heteroatom each of which nay be
substituted; Ca represents a 5-nmenbered heterocycle containing one or two
nitrogen atons which nay be substituted; YRl a represents a hydrogen atom or
Cl-C6 al kyl; WA represents a single bond or -CH=CH; Ya represents a carbon
or nitrogen atom Za represents -N ( Rza ) - wherein Rza represents a
hydrogen atomor |ower alkyl, or a nitrogen atom or a pharnacol ogically
accept abl e sal tyshereof, or a hydrate thereof . 12. The nethod according to
11, wherein WA represents a single bond. 13. The nmethod according to 11,
wherein WA reprege & SN[O leZd represents -NH, and Ya represents
a carbon atom 14 h Qﬁt od \aegordi n 0o any one of 11 to 13, wherein Ba
represents benzene or pyridia i may /be substituted. 15. The net hod
according to any one of 11 to '}, rein Ca represents pyrrole which may
be substituted. 16. The method according to 11, wherein Aa represents

They further found that the integrin 2 amount on the
surfaces of platelets in peripheral blood was useful as a
surrogate marker of angiogenesis inhibition, and thus
accomplished the present invention.

That is, the present invention provides the
followings.

1. A method for testing influence of a drug on integrin
expression, which comprises the step of measuring an
integrin expression amount in platelets of a patient to
which the drug is administered and the step of determining
influence of the drug on integrin expression in cells other
than platelets based on the measured expression amount.

2. The method according to 1, wherein the integrin is
integrin o2.

3. The method according to 1, wherein the integrin
expression amount is measured by an immunochemical method.
4. The method according to 3, wherein the immunochemical
method is an FACS method.

5. A reagent for quantifying integrin, for use in the
method as defined in 3.

6. The method according to 1, wherein the integrin
expression amount is measured by measuring an amount of
mRNA coding for the integrin.

7. The method according to 6, wherein the amount of mRNA is

measured by quantitative PCR.



8 benzene or pyridine which may be substituted, Ba represents benzene which
may be substituted, Ca represents pyrrole which may be substituted, W
represents a single bond, and Za represents -NH. Z7. The nmethod accordi ng
to 2, wherein the drug is a heterocyclic conpound containing sul fonam de
represented by the general forrmula (Ib) Ab Xb Yb ~ Tb O Rl bzb~\W | :Ub
(I'b) N Ubii Owherein Ab represents a‘%ydrogen atom a hal ogen at om

hydr oxyl ; Cl-C4 al kyl or al koxy which may be substituted with a hal ogen
atonm cyano$8.- A re@denkhMNRZb Rsie nihidivding RENAa RSty rfyr e tewyr igamd cor
different and each represent, a hydragen atom or Cl-C4 al kyl which may be
substitutedqﬁQJ+natﬁ§ISﬁgﬁogtﬁﬁ;QQﬁfa8?i¥§ ‘'or 1; C2-C4 al kenyl or al kynyl

which may be Sybsl hditol odbliaRy & DNGHRE NI AL £ Substit uent

sel ected from Goup A mentioned bel ow, Bb represents aryl” or monocyclic
het er oaryl \stuldlonmey deavemponms triepresie ndelde dye d Her yan@raip fdrmerita oned
bel ow, or Mo wherein Qo represents an aromatic ring which nmay have one or
two nitrogerfTdttons, Mo represents a C5-Cl2 unsaturated nmonocyclic or

pol ycyclic ring sharifg a double bond with Qb, which may have one to four
het er oat ons sel ected,froma & trogen atom an oxygen atom and a sul fur

atom Qb anB-M—SO,NeZ-ghare a nitrogen atom and Qb and Mo may have a
substituent selected from Goup A nentioned below, Kb represents a single
bond or - (CRESRSEnb- wherein ROb and R5b may be the sane or different and

S, epL S0, ML SO Ok T Ly e of 1o

2; Th, Wb, e the sa each represent

=C( Db) - whemeiteridarfyaprasent @azhhyd agdrPheR bR Raegesr weamardyydr oxyl ,
Cl-C4 al kyl or al koxy which may be substituted with a hal ogen atom cyano,
- ( CO) nbRREBRAE Lyh&edgivrakeliand R b may be the sane or different and

each repres a roge .Qm-,Qr -4 i.ch b substityt.ed with
a hal ogen at%gtrﬁelaér% I’II]%%I s%l %’tlglrgl%, b(%gndcz-—gﬁ%qq(\gr%ﬁ ‘o(;&% %?t)lﬁ}l_ BeEs Ty be

substi t ut edr*®rad m¥rpggnpat eRe Yhmandrvlimagrbatt Badsagehoregdirktenent and
each represent =C(Db)- wherein Db has the sane neaning as defined above, a
ni trogen at @mhyd@rgen & ok ¢gef lattdmadkyleoandzn r épr 88ean§egdesi A§l é bond
or -CONH; represents a hydrogen atomor Cl1-C4 alkyl; --- represents a
si ngl e bond 0r "d doubl e bond:

R' represents a hydrogen atom or Cl1-C6 alkyl;

Z represents a single bond or -CO-NH-; and

R represents a C6-Cl0 aryl ring or a 6- to l0-membered
heteroaryl ring, each of which may be substituted and
partially saturated; or

a pharmacologically acceptable salt thereof, or a hydrate
thereof.

10. The method according to 9, wherein R represents indole,
guinoline or isoquinoline.

11. The method according to 2, wherein the drug is a
sulfonamide compound represented by the general formula

(I%):



G oup A a hal ogen atom hydroxyl; Cl1-C4 al kyl or al koxy which may be
substituted with a hal ogen atom cyano; -R$bRObN ( NH ) Pb- wherein Reb and
ROb may be the same or different and each represent a hydrogen atom or
Cl-C4 al kyl which nmay be substituted with a hal ogen atom and pb is 0 or 1,
Reb and ROb may forma 5- or 6-nenbered rjng together with a nitrogen atom
to which they bond, and this ring may further contain a nitrogen atom an
oxygen atom or a sul fur atom and _nmay be substituted; am nosul fonyl which
may be substi i i NCl-C4 al kyl); Cl1-C8 acyl 10 which
may be substAtutey; C
i nt eger of Aor 2V cBON phenyl sul f onyl ami no whi ch may be
substi t ut ed; GbNRI obRi i b whergi&t R ohggnd Rib nay be the sane or
different and each represent gahydrogen atomor Cl-C4 al kyl which nay be
substituted with a hal ogen atofm ofa ani no which nmay be substituted with
Cl-4 alkyl, and gb is 0 or 1; or heteroaryl which may be
substituted; or a pharnmacol ogic acceptabl e salt thereof, or a hydrate
thereof. 18 ,The . .pethod according to 17, wherein Ub and Vb each represent
=C(Db) - wherein % has the sane meani ng as defined above, or a nitrogen
atom 19. Thé pephedeaceondinbgotgclicobrlBicybetei ardhmatepr esagt shacki ngl e
bond. 20. The nethod according to any one of 17 to 19, wherein at |east one
of Tb, Ub, MY We SdbsdidWiediepresents a nitrogen atom 21. The met hod
accordi ng tgaa 1 0 rei [,e o] atom
Cl-c4 alkylgbrgénggﬁﬂ&ﬁi%h%ﬁgé%ﬁgwggbgbgPﬁﬁéé%%ﬁtﬁ9§E§§?58§h g?gﬁjggyano;

- ( CO) rbNR pRiatnrateieiorrdnte @l HtHr omy: ke ddie Sanmprond f f erent and
each represent a hydrogen atomor Cl1-C4 al kyl which may be substituted with
a hal ogen afi@Hrogied @AFans a6 ¢ hetegoatpmgs eadhe i vWHricdl @AW IPevhi ch may be
substituted, w 2t hod according to any one of 17 to 21, wherein only
one of Tb, 65@%$6}n6ﬁ¥RXb and Yb represents a nitrogen atom 23. The net hod
accordi ng t capgposeeatsld bomdabewbar BeRe@bbycoBecohtiiniy and ¥k

represents a nitrogen atom 11 Brief Description of the Drawings Fig. 1
shows ef f ectWsf NAFHNSRTD BAOHE IVHHIEHY iMRYal e gasdsitetedsi g. 2 shows

i nfluence of,:14 i -integrin t] Yy, L roation. Fig. 3 shows
i nfluence O;R m@n%%{g@%ei@%ngt%%%%%qm%ﬁgﬂopnci i 59}{%’
W® represents a single bond or -CH=CH-;

Y® represents a carbon or nitrogen atom;

z® represents -N(R?*?)- wherein R?® represents a hydrogen
atom or lower alkyl, or a nitrogen atom; or

a pharmacologically acceptable salt thereof, or a hydrate
thereof.

12. The method according to 11, wherein W® represents a
single bond.

13. The method according to 11, wherein W represents a
single bond, 2Z® represents -NH-, and Y® represents a carbon
atom.

14. The method according to any one of 11 to 13, wherein B?
represents benzene or pyridine which may be substituted.
15. The method according to any one of 11 to 14, wherein C°
represents pyrrole which may be substituted.

16. The method according to 11, wherein A® represents



Fig. 4 shows an inhibitory action of Conpound A on tunor volune increase.
Fig. 5 shows influence of Conpound A on integrin a2 expression in

pl atel ets. Best Mdde for Carrying out the Invention The nethod of the
present invention is a nethod for testing influence of a drug on integrin
expression, which conprises the step of EFasuring an integrin expression
anount in platelets of a patient to whicl¥ the drug is adm nistered, and the
step of determning influence of the drug on integrin expression in cells
ot her than pedtzene ohayad dime b Leda n\ave deespbsdsitort esno Bt reFheseéntegrin

is preferably integrin a2. Integrin a2.,s aone Qf the nenpers of integrin
Fam 1y of adREGR SR TEY S Aebst it (€ sEPPLERETERNBY SEGhEnce. of
human int egidpl A2 nay HROIssiRSd Aled hrrConpaBke M EhaASERSE0BONR, AL
002203. Compound A frenti oned above decreases integrin a2 expression, in
particul ar, zZdndepxbsbnts aNgiogenesi s inhibitory action and anti-tunor
grom h actiqgn. Therefore, effect of a drug represented by Conpound A can be

det er m ned i’t-h THigg &t hOEN SIAGARAN DyF Iredas WHEFG 1 & ien&dd #5a2 expr essi on
amount on pl | : : for st e I a
pati ent areh%gt%rg)a tcilétfllér F%r%a{&gg%gﬁg%?hgg%%gﬁ tadl%e?fég;}%ts%gqﬁugg se of
t he drug mayhee qesed.alTHermmeilkod 18f) :t he present invention is preferably
used to test influence of a drug adm nistered by system c adm nistration
such as oral adm nistration. Thepcells other than platel et are not
particularly limted, but are preferably cells of a tissue in which

angi ogenesi s can occur. @gY X fn vascul ar endothelial cells of tunor

ti ssue can be nenKDOQBﬁ. urt |§e%ﬁ§re preferably fibroblasts or tunor
cells, for _g?{_%_lg‘g{f pcel }’8J” i n which signals such as those for cell
gr owt h, apogiihg1 I's jan i fferentYation are transmtted via integrin a2.
Further, since int@grin a2 expression has been confirned in nonocytes, B
cells and T cells, these cells can also be nentioned. The met hod of the
present inveimer@in s al so useful to estimate functions of these cells. The
met hod for neasuring an integrin expression anount in platelets is not
particul arl Y | FRPE@8CNTRe2| AYE5PPRNeRpPBEsPOR2ARBARL 2HAY bBYAERSYFEd by an
i mmunochem ¢gl_ or j raa n j.ng, foor integrin
may be mas%ﬁegﬁeéﬁﬂlp ggi %?ﬂtdhxﬁer’vr@t Cgldq}a r %e%ﬁﬁit%%ﬁt%ggﬁ%g‘ gxpr ession
anmount basethadmgam iamrunocyamicgal- (e)hEnRPRY wihe rai FRES ared heotl. m3hebEACS

method is a nethod of neasuring fluorescence intensity or the like of cells
i munocheni &8 ¥ a8Caiofe & Wikt s1tu Gk Eacde NERFESER tart IYEHWEH P IR A a

f| uor escence aglyi ¥ahed Shliers YaPlhe RUBTAIAS A LhETS! had Jou TRAHM" T N0
anmount of codi n or 1ntegrin include quantitative .
and k® is 0 or 1; C2-C4 alkenyl or alkynyl which may be

substituted; or phenyl or phenoxy which may have a
substituent selected from Group A mentioned below;
B® represents aryl or monocyclic heteroaryl which may have

a substituent selected from Group A mentioned below, or

wherein Qb represents an aromatic ring which may have one

or two nitrogen atoms, MP represents a C5-Cl2 unsaturated
monocyclic or polycyclic ring sharing a double bond with Q°,
which may have one to four heteroatoms selected from a

nitrogen atom, an oxygen atom and a sulfur atom, Q® and M°



13 Hereafter, an enbodi nent of the step of measuring expression anmount wl |
be explained in detail in the order of 1. isolation of platelets, 2.
guantification of integrin amount on platelet surfaces and 3.
gquantification of integrin nmRNA anount in platelets. 1. Isolation of

platel ets Platel ets can be isolated by tgchniques of centrifugation, gel
filtration, flow cytonetry and so forth. ¥1) Centrifugation: To bl ood, 10%

vol une of 3.8% sodium citrate aqueous solutkon is added and the mxture is

centrifugedmay $berg g Adtreeev: akpErardfeQf cand OMniMatt &eVeTRe upper | ayer

is used as pl Let-ric | a nd_centrifyged at 1500, x for 10 m nutes.
Pl atel ets a?gg%gfgﬁﬁgg EFQ%F?%@ %FS@i§F95Pe§.ﬁﬁ?%#P8§gc9F%§¥try: Bl ood
diluted W tR® BB eEsdiies | Akeihglé | 0¥ig | dir a- {ERBRENPIEL,RErand R¥PesRU to a
| aser beamor a simlar beam Platelets can be isolated from other bl ood
cel | s basedRSnh may desitthicesaste fayr whrfd eseattt @mdgddhginepmesdegitde scatt eri ng
i ght generated at that tine._ 2. Quantificatiop of integrin anounf on

pl at el et sugygﬁggepnﬁéapiﬁraﬁﬁﬁﬁé Biﬂﬁhatépgt“%u+?ai%sl %ﬁﬂ%@‘ﬁﬂaﬁt??ied by
an i munochem cal nethod, for exanple, immunohistological staining, ELISA,
western blotfing, flow cytonetry and so forth. In ELISA for exanple,

pl atel ets ar®, bm%bnd(bt and Bl may phasehyi samntobodi £8erkmiecamdl ¢acla surf ace
antigen of platelet and thereby innobilized on the solid phase, and washed.

Then, | abel 8PRRBEIENTEGPI h- S HOHT R HP LSRN & MBAITT, a4 i it egrin
on the plat r S uaptifihe h n t bi,adi ng
| abels. In gég%géﬁ %Fgﬁfiﬁ ?rpquéxngFg,gggg?gkgdglﬁggypﬁgggpeﬁgyarg

sol ubi | i zedsiihsaibutédr weoht ai haigg8bBSaann,t hgansybj-¢coeg’ NRS®EHBS- PAGE and

West ern bIottingu Theg integrn blotted on a nenbrape_can be quantified by
usi ng | abel BREEALP- Rnt &Y & anfaBoer eshe | $omf QF cdsefeTent RNYRAMR of
platelets i Liied Lng i padi-es ~di L d telet surface
antigen at ?ﬁgyggﬁg£t?ng?&fﬁgbgnggﬁb g? thggrfggggrw%?g?eﬁé? ggn al so be
guant i fi ed. shhsthiouteyt aiehr ¢, hhabgexaapba, whdl e°bi®otl os Uj | et ecl2 a0
bound wth | abeled anti-integrin antibodies. A platelet fraction can be

i sol at ed baééﬂeﬁﬁlfBFméﬂHY§¥gtW@#FﬁngVgﬁ? gHEsSsLgutedat P&r PngitFgAED and
the integrig.ggount on platelets can be quantified by nmeasuring the
fluorescence infensity on platelets. Flow cytometry will be specifically
expl ai ned be? mand bt ndye kecdpee cfantehemprodsereramy emd @adhs megirdsemitt ed by

the explanation, By using flow cytonetry, integrin amount, c e quantified
by using V\hEFéD%)bovﬂhW?ﬁ%u? i}?gaﬁ%engs QB9 f%ldeﬁﬂr’rﬁa‘%@g’qv diq ut ed
w th 396 uanﬁrgggncgggﬁgnL@gzgiOQ§89X§@QAug{gﬁtg@tgb@gyeous sol uti on.

Anti bodies direcfed to integrin |abeled"wth FITC, preferably antibodies

directed t ozl meppésem?s 4osimghapbend HTG-CobEed anti-nouse CD49b
ant i bodi es (BD Phar m ngen, t, No. BD558757). in t ase of a nouse, or
FITC. | abel e8 aFEELRRAAIT SO HRSEIL AT (2D P hiigen s Cat. N, - BOEE5498)
in the case_of bupRBseak8 @i LuhgdeWbbiaPBP 80RLALIENGoHG1% BSA to an
appropriate—concentration. 10 ul" of the antibodies are added to 90 ul of

t he dil ut edGbbopdA: Thehpilrbaneaitsmal hgdedxyd ;r EdeCiavlkygdnrreapipayure for

60 m nutes apnd passed. through.a filter (FAL . Cat. No. 2235). To the
Pasi e ConhieRarapost! FOhiRddutaa it h At SPAPIERaBEPDh FEoRB ated based

on intensitLgERIPy 19 PWLdyherein R®® and R® may be the same or

different and each represent a hydrogen atom or Cl1-C4 alkyl

which may be substituted with a halogen atom, and p° is 0
or 1, R®™ and R®® may form a 5- or 6-membered ring together
with a nitrogen atom to which they bond, and this ring may
further contain a nitrogen atom, an oxygen atom or a sulfur
atom and may be substituted; aminosulfonyl which may be

substituted with mono- or di-(Cl-C4 alkyl); Cl-C8 acyl



15 scattering light and side scattering |ight neasured by using a fl ow
cytometer (Becton Dickinson, FAGS Calibur). Integrin, preferably integrin
a2, on platelets is quantlfled by neasuring fluorescence intensity on
platelets. 3. Quantification of integrin nmRNA anount in platelets 1)
Extraction of RNA RNA can be extracted by the guanidi ne thiocyanate nethod,
phenol nethod or the like. The isol ated atelets are dissolved in 1 m of
| SOGEN and | eft at roomtenperature for 5 mnutes. To the m xture, 0.2 m
of chl orof owhith mddede anbstheubed;uf@li-€4salkydy-an@)thdCl-€Ht for 2

m nutes. The ction xture js, centrjfuged at_4C for 15 m putes at 13000
rpm ( MX- 150al#2')fﬁneﬁ20‘t"g]?r?m1§) 1S RP tHE eg rMatbnt! ¥ 17 arfste e(?fed to

anther tubeg1Ryd gt BBeh?QEﬁ9?889&ah§nédﬁﬁ§cﬁnﬂa%hﬁe”EﬁBHE@th%eheft at room
tenperature for 5 m nutes he mi xture is centrifuged at 13000 rpnlat 4C
for 10 mi nu(ee){Mr' 133" ToereiRoRoP BMa Ri}® mayd biehe heupeameatant i s

di scar ded. To the precipitates, 1 m of 70~ agueous ethanol solution is
added and tR2fffkedFeapd EéﬁPrF‘FHﬁﬁaea‘P iSbE)érPﬁﬁ?a?tW@ PBrCi5CHi AbkEs

(MX-150, T 0. u ata d t
preC|p|tatggﬁ%?§ ﬁggsggwséggtlgkbea ?ég 351§§ gpgg?ﬁfﬁga??gﬁoogﬁhﬁﬁ RNA
can be quanhayied bybtesbatgaesith Q+Cheabkplot bhagqanad ysisr Totobdl otting
anal ysis, RNase protection assa conparative RT-PCR, conpetitive RT-PCR,
quantit at | verPEROENHEs8rparyh. wkaht mast PeeSPORt i5upeds ePFed. The
guantitativ n e e_s f t he
present |nv§n€$%%%?§ggégyﬁlnl 839§§8§§%§é %gng% §%§$|bn pcuaﬁ§8? Fve PCR
i s perforneghasedol | ows by using Tagvan Probe and ABI Prism 7700 Sequence
Det ecti on a¥sten1(Perk|n El mer Applied Biosystens). The opgration is
performed wéh The Beepsdopcrevéise t@ah%erwbﬁrehnr@acqricbnv af@CchCR. The

INTP. ol | gor B0 iy TG ol e rhiny o AN Ror® BB, oY

Transcri pt agef { PedkaBokzkreor ApphiedoBeAsysbans) to the obtained RNA,
keeping the m xture at 25C for 10 mnutes and then heatlngbthe m xture at
48C for 30 h?nutfls. mehbodi a¢apEdiBgheat &d ar H8C VBPTSiRi AUIERPARSEEEH nat e
t he reactlog si R?lQbEthed CDNA is used in PCR of the second step. PCR is
carried out or exanple, a reaction systemconprising 2.5 ng of cDNA, 1
x TagMan F(IbbuTﬁermeBhﬁNIhbébfd;ﬂ@OtoNhﬂgchnéfoﬂAIP tdCIP, anHed&IR, 2400 ~M
dutP, 200 nM priner pair,, 0.Q1 ~1 of AnpErase UNG, and 0.025 U ~1 of

Anpl i Taq Gbi%aﬁﬁwpp%l9ﬁe?aséJQP¥rk|W El¥rernsp i BPBPESYEFeAsPitARILBr t he
reaction copgditions, reactions are perforned at 50C for 2 mnutes and 95C
for 10 m nutes follomed by a cycle consisting of reactions at 95C for 20
seconds, at2BSCTherméehsécaoderandgato?ﬁﬁyfone36fsEEOﬂd320whwhhresnrBbeated
40 times. The priners and the probe are_designed_ by using Priner ExpreSS|on

(Per ki n- Bl mESPRRRFTED B Bejesehsstomor CLonbart S5k OF ?&506¥ 1Bt ehsPeEi mens,
quantiiied ¥aluesspre teqdy2lhes ROISECH! QBRASEIaRE; TEIO) X@Ighoa house

keepi ng gene, hows little vari tlon Intr nscrlptlon anount in each
speci nen, pwbéeeably”ﬁﬁhﬁdIRV%lmay GAPERE safkuenceibfenedtugndneanhegrin
expression in cells other than platelets is determned based on the
expr essi on represent a hydrogen atom or Cl-C4 alkyl which may be
substituted with a halogen atom, and r® is 0 or 1; or C2-C4
alkenyl or alkynyl which may be substituted.
22. The method according to any one of 17 to 21, wherein
only one of T°, UP, Vv°, wP, X and Y® represents a nitrogen
atom.

23. The method according to any one of 17 to 22, wherein

only one of TP, W’ and Y® represents a nitrogen atom.



17 anobunt neasured by the step of measuring expression anmount as descri bed
above. This determ nation can be perforned based on the correl ation of
integrin expression amount in platelets with integrin expression anmount in
cells other than platelets. That is, if the expression anount in platelets
declines, the drug can be determned to exhibit influence of declining the
integrin expression in cells other than blatelets. Conversely, when the
expression anount in platelets increases, the drug can be determned to
exhi bi t i nf Buéede Defsciniprteasi g tthe iDreegmigs expression in cells other than
pl atel ets. Further, the present invention also provides a quantification
reagent for use i AifhelnEbRYE BfELERE PieSORPOVAFeAt PBNINTRETARaRE fi cati on
reagent of %Q? i@ﬁ%ngnbodinent is an reagent for quantifying integrin for
use in the ne ﬁbg or testing influence of a drug on integrin expression,
whi ch conprises thegst epsabwBeagtiluegcenbggthe expiessieqgranbgat in

pl atel ets of a patient to which the drug is adm nistered, by an

i munocheni &L o@Tadbend o5& 19 «det er mi ni ng i nfl uence of the drug on
ntegrin expressi gy inCehlg Otnen Lhag BlALekeh.RAsRIAN Liie measured
expressi on anount. fhe conponentS or the quan ication reagent of this
enbodi nent weymaeisnm | ar to reagents for use in i munochem cal
quantification of integrin. The quantification reagent of this enbodi nent
can be produced b¥ig-t écHhPygeaBelabibdtPrymachdon ednFemprronsg Pyodsed in

t he producti%glo(_;)rfV ﬂ%ﬁg'ﬁi%%%hgg reagents dependi ng on the measurenent

nmet hod base& on~an inmmunochéem Cal” met hod. Usually, an anti-integrin
antibody is incluged. Thenanki infi8enbBbedki Roapblubady BRY ikeelyzhel egd with a
fluorescent substance. Wen the quantification reagent is constituted by
two or noreSEPFEERaRns in Pledgledsprovi ded as a kit. Further, the
quantification reagent may be provided as a conposition further containing
a carrier acceptable in use of the quantification reagent. For exanple, the
kit may inclhege ackleudionscenegingbehd tHenasivemdlicant i body directed to
integrin a2 or a nonoclonal antibody directed to integrin a2 and a
fl uorescence-| abelfBg agthodpasethg BHEFBOdy inyedtigantsapdmgihod for
i rmobi | i zat i | ut.i antificationr ent Qf _t .second. .
enbodi ment F%géig a%@%?“ﬁ@?%qﬁﬁngiFfﬁﬁgc¥h€é6%%%‘3bﬁ& §§g%ﬁ t e“ﬁ%fﬁbd for
testing infloapedsels ahe@r kg ePn oifNm@@st ieXPEeS SindRkgrif ekpiresariicses t he
step of neasuring th;a{in expression anmount in platelets of a patient to

whi ch the dPE§UPS adnPriddedesd, OBy anmbPaddeintg tehdiiC ot heRAKYodiSng for the
integrin ang e ;$4en of %ﬁ%&g%@sn 0% nfd %Q%%H%%li%lﬁ.}e WM YL

expression in celTs othér | at'efets bas e ‘Measur ed expression
amount . Thedearponeihnt eafr inhexgiasisibncdln ek leagahlerofthiai $letedditaent nmay
be simlar to those of reagents used in quantification of mRNA coding for
integrin. Thésgdafh fthEafMeasuresyrPres Stians a8Ieddi-nent can be produced by

a techni que sel ec f.rom thase_canventional l, sed_in,the uction of
quantification regggn Egﬁagéﬁ on Pﬁg%ﬁ%ﬁgﬂauéﬁFgﬁfégtpgﬁ n%ﬁ%%gFl%x%gples
of the met hdd onel ode thieosenbased odn iRERgdiybrfiatiiZat iodn agthesidsual |y, the
reagent includes a nucleic acid conplenentary to nRNA coding for integrin,
whi ch can b8OJ&EY188s £*priesBLdoPa CHldbEUBEGHRSs ARE PREBEECEaRtbe readily

desi gned byhh%%%eintegrin a2 is registered at the GenBank with

Accession No. NM 002203.

Compound A mentioned above decreases integrin o2
expression, in particular, and exhibits angiogenesis
inhibitory action and anti-tumor growth action. Therefore,
effect of a drug represented by Compound A can be
determined with higher sensitivity by measuring the

integrin o2 expression amount on platelets.



19 skilled in the art based on the nucl eoti de sequences codi ng for known
integrins. Wien the quantification reagent is constituted by two or nore
conponents, it may be provided as a kit. Further, the quantification
reagent may be provided as a conposition further containing a carrier
acceptable in use of the quantification reagent. For exanple, the kit may
i nclude PCR prinmers, preferably |abel ed h@iners for quantitative PCR, a
control primer and control DNA. The drug is preferably a sul fonam de
conpound represenDeaebyanﬂemgéhedalfb@rﬁdmén¢$}¢r¢na)aodrégbyo ar a

phar macol ogi cal.| y acceptable s hereof, or hydr.ate of them . The C6-C10
Byl i g oPoBLels SEeh R e Pad HEEAATy L PTG, HPESAPRE BYLBRAE R i n
t he genera|fEQrQHEapﬁkbos@hb@htﬁ%ydQ%gSHB§tbEUhgédandTH@Tﬁééﬁé& Satypat ed,
means an aronmati c hydrocarbon group having 6 to 10 carbon atons or a 6- to

10- nenberedpaeeﬁatlanheneuonyabepceﬁeaabﬂmguaedleasteSMeloﬁlaencErogea
aton1 an oxygen at.om and sulfgr as a heterqgatom each of which na¥éhave one

more sub8fPEuBAMNEREFESEH NdsyétﬁgﬁFl39@9“&5F6?§988 SEG8cPPi OT8%anpl es
thereof IHCEHQEDQEQ§%@§ODpyFIdIne pyri m di ne, pyrazine, pyridazine,
napht hal ene, "qui noli ne, I soqui nol i ne, phthal azi ne, napht hyri di ne,
qui noxal i ne, qui naiel teklscbbheri fkani pllateletsaradnbe, papdotiuizanty
i ndazol e, benzofuran, benzothi ophene, benzoxazol e, benzi m dazol e
benzopyrazoﬂémlﬁeﬁzobﬁta26Eepr@f5r@biytéﬁﬁéﬁyeﬁoanaéﬁéue in which
1,2,3,4-tet i i y of one,
|ndoI|ne |é§|n§8§hﬁggg ggngﬁcu%etr P g§8@8£% fgégﬁ?l%ﬁ ?%F%%%% I oned
aromati c ri pgdleayfhaveceneisteukehices &abmbmtuenba V¥entheo, othapr &re
substituents 20 are present, they may be the_sane or di fferent. Exanpl es
of the subsPF?é@ﬁ?@lﬂnéPﬁaéb&ﬁFﬁé Wﬁl6Hmﬁ£y05él§ub§PFt&ﬁéwp%ﬁvh | over al kyl
or |ower cy Kk 0 o] hydr I r rcapt o;
cyano; Iowe@gggb%%thfggwﬁéloéeﬁhlghggggggpgpééggn¥gdgé§Se %o?ﬁ& -aa- bg
mherein as pepwehenbpoptskigl andodd fferentlildtliokaare- @rapsaliZtpdkaia - S (
CHZ ) ka- or -N( R3a ) - ( CH2 ) ka- wherein ka is an integer of 1 to 5,
and R3a repiatenrdinacBydrBgenharonsbnce oherearky| 92 apupbassepnebent s
- CHz- da whe ent.s iC e bst i.t.yted | ower
al kyl, a hapgégngg %ﬁgkﬁéd?%xmﬁgb% t@g Fk%?gﬁg aﬁgygno%ggglo&%%gglkoxy, a
group representiedchy hmeofbénmbatlaaeda f Bhevhes ehod ast heset beesane neani ng
as defined above, ea represents -S(0)- or -S(0)2-, and fa represents am no
whi ch may béN¥ERSLPRULEdaREPhUFEFEL APk EFtdRAtEWEMNEIRERY, OfofBeSEl kyl
trifluoromethyhs - ( CHz ) ma-ba or -N( Ra) - ( CHZ ) na-ba wherein ba
has the s anme meani ng as defined above, Rda represents a hydrogen atom or
| oner al kyl, and mhe|meahodnfegemeaéu11ng 8n angegupnr eppesentied by the

formul a -aa-ga-ha wherein as has t he sane neanlngyai defi ned agove, ga
represents 28P8pt dp pPépspl etén&ShQOFeﬁP€§éﬁP§a5 igpiteR - nafBe
substi t ut ed; yitlhawet sakkyk hg%@gﬁxl ower makkyh-edl ¥er sal koxy,

- (CHZ) na- balor grl g l?n mgg whepeln bg ha?ethe same neani ng
as defined aMmmepcREmlcamrmsehbd arhydeogekeatomlan lkowamntaly mRNand na i s

an integer of 1to 5 a %roup repr esent ed the formula -aa-N ( Rba )

-ga-i s wher EPA1RY ZRd 48 ﬁ&?éntW€Ys§ﬁemﬁ€§H¥ﬁ §s as defined above, R6a
represents a hydrggen @Egnb?rth@“ﬁ%tﬂb@ykoraﬂgakﬁriﬁarEﬁ@@b?lﬂ hydr ogen
atom a | ower al koxy Sroup or a has the sane neaning as defi ned
above); a geappesepbesambedtbbasbd bar aml AmmaaohhBRmd adamed hnkeri@ciude, ea

and fa have the same neani ngs as_defined above, and R a 21 represents a
hydr ogen atéﬁ1§AC§OW§FhQﬁkleh% BRe8 e ehresbht @By NPReCE RARFRIING CHz )

pa- | a- ( ©hfo).ga-0a.Wh 1%%8h@1k eQ%gsﬁg&% a2 8%&9%“ atomor a sul fur
atom ba has the csare meani ng ove, a and gqa may be the
sane or diffiemenbcardieathyr elae&aeat waR hi muegeés@bnl:et—Qaaeladgr oup
represented by the formula - ( CHZ ) ua-Ara wherein Ara represents phenyl
or heteroar?PtWﬁpéHeﬁaPYbéséﬂﬁsﬁlﬁ&ﬁ@éeﬁpﬁﬁcﬁoﬂéﬁlgﬁkﬁﬁ CledweBOgItRExy or a
hal ogen atom and_uy n_i.n gr epr.e ed by
rF{%PE?Eg %a£ﬁ Qkog qu ifg9pmdBat *B RRAR

the formula - CON ra’ an € Same nmeani'ngs as

defi ned abO&@dlﬂgQEQED1h€@@@§ﬁn&ﬂ@lbﬂetQ@aﬁ@ﬁﬁﬁkavesﬁﬁﬂ(CHz)Ua Ara wherein
Ara and ug have the same nmeani ngs as defined above; and so forth.



In the conpounds represented by the general fornmula (I), R preferably
represents i ndol e, quinoline or isoquinoline. In the above general formula
(la), the "monocyclic or bicyclic aromatic ring which may be substituted"
represented by Aa is an aromatic hydrocarbon ring or an aromatic

het erocycl e containing at | east one of a nltrogen atom an oxygen atom and
a sulfur atom each of which may have on&3to three substituents on the
ring. Typical exanples of the aromatic ring contained in Aa include

pyrrol e, pyrazoleHerﬁﬁdazﬁbeantﬁmbpﬁémentf@iamhethtapobé mergrvliag benzene,

ridine, ri mdine, r ne ri da hth ene ne,
Pgoau:nollgéxbﬁﬁﬁh&PQ2| ZI ﬁzFEHF%b ad@@ %8I| éal&U|Haf§F| Q&der

ci nnol i ne, iypdql e, s'o%%'t&@?&' %f ig1dQlehzicRe, o ndazoks.riRaRARLULEN integrin
benzot hi ophene, benzoxazol e, bénzi m dazol €,” benzopyrazol e, béenzot hi-azol e

and so fortlmoling ahopdmeertliedn st rdaaeat iatdr i3ngsurmy ifdvatdoa od t hree 22
substituents. Wen two _or nore sybstituents are present, they may be the

sanme or dlfF@F@ﬁFlnE%§§6|@@quttﬁg Sds&ELEkEnt s i ncl ude ani no which may be
substituted mntgoh%wgr Y5194 1@er cycl oal kyl; | ower al kyl; | ower
al koxy; hydroxyl nitro; nercapto; cyano; | ower aIkyIthlo hal ogen; a group
represented by thelbae&uka cad- b8 wtenetadabyrepeha&qhssaofingle bond, - (
CHz ) k8-, -0- ( CHz -, -S (.CHz ) k8or -N( R38) - CHz ) k8-
wherein k8 |C§néiﬁl|fh‘t9é‘§é|°nof gel § i3 tragi@nrad Losh cydomed ry wdlr@@erfoatt@m or
ower AL 1P LERLRIEA TCHI R WIRhel 1 B 338! oMo vhi ch
may be substltute al'kyl~,” hdl o I"ower "al'kyl t hi o,
cyano or |owarcraltleo>@que@ugr @d:p.uftﬁl@rnei%ma@@ebly atnlae tfh@r Eﬂib{&u-r%e-:LQS f8 wherein
as has the same neaning as defined above, ee represents -SS - or -S(0)2-,
and fe repr é@@ﬁtréfmeﬁioaﬁml@w ey & §@5>§t iterPed akurle £ower OaMRyutes -1 ower
al koxy, lo tr | uQqry0 I r ( CH2 )
me- b8 mhergﬁn be%ﬁ l sa%é %&%ﬁ?ﬁ& %ﬁe%qggo %Q &Sggﬁg%resents a
hydr ogen ate&m&mlmnweﬁ akkyBooamdiEo&s1@nnumMQ@er oPlatéDebs argroup
represented by the formula -ae-ge-ha wherein as has the same neaning as
defi ned abo@®®tagdedefrofepis PG@GFP¥§@ £6(+-S)-, and ha represents am no
whi ch nay b ry al. . X hedhkYe jlsower
1 oh Y 9,548 EeeWih BBl Plidoed R s LB e dbover
sane neanungl@wnd&h blﬁ&dwabqwemem5& h@ﬁr@&@@@%datbydrQ@%@rﬁt@mmobrlQMEF
al kyl, and ne i,s an_integer_of to roup_represented by the fornula
-ae-N ( RGSS}“uéérl?eﬁﬁbrePkaﬁﬁlﬁhﬂ ﬁBnh%@elﬁﬁéaéﬁﬁefﬁ%%nPﬁbgra?lﬂﬁﬁ|ned
above, R68 LeRneSER3aAdAYdnAas Wom 10578 lodlar 280 P 1igRIESER'S @
hydrogen atom | ower koxy or é has the same neani ng ef1 ne
above); a gsdde septesenned liyghthgeheratlea aa8+tNegR &)imee- fe mhereln ae, ee
23 and fa have the sanme neani ngs as defined above, and R7a represents a
hydrogen atom or | ower alkyl; a group represented by the formula

- (OHZ) pa- | a5( Ogghdaia WhsLe R 24 EREISCAD AN BHYGIRCRNRM Qs il ur
atom ba has the sane neaning as i"ned above, pa and ga nay be the
same or d|fferentIandgeanhamepnesentpaatemeegeurﬁhcéstoaﬁ ba group
represented by the fornula -(CH2)ue.Ara wherein Ara represents phenyl or

het er oaryl WHieEk HdfdpbYs Ghst FhES o Wst hRcky 0T S%@MPAkoxy or

hal ogen, 4 t a. gk r d he
formul a -Cd%ﬁﬁhﬂpbg}l%t%lﬁggcrag %%%r el(ifrrllgAra Iéé‘ uggﬁg\%gnt gog%%r:ﬁ%eneafﬁﬁ%s as
defined abovgtomegrguandepoesenttéd bynt BRISA; nba eS&p{&f2platdiatwherein
Ara and ua have the sane neani ngs as defined above; and so forth. In the
af or ement | OREG BRHRE &9 6f SOHE s BhSSIer YRt SNtWROA 1ESe IdaBstiedud™ 3 s ami no
substituted l; r thes I u f.orm a 5-
or 6rrerrbere3wlrr|tf%cTe S?tﬁ 23 gfogﬁ%xglgg %nﬁiﬁﬁgrgﬁgcgﬁygﬁﬁﬂﬁ%%he%g}Sgycle
havi ng hydr@bythphﬁBECaﬁha wialk@eel .gr ones , Nhybplegeantinihbegtonm of an oxo
or thioxo group by resonance. The "6- menber ed unsat ur at ed hydr ocar bon ring
or unsat ur aPEF1BORERBerEg Kerstedy therewitdi niand A& esitino®dn thicom as a
heter oat om P‘g’% %Ee %u*%%a%%*gs a%“‘iogd uafil %g%ﬁt g?‘co%y tﬁ | SacRBZ 828 Qe

pyri di ne wh artlall enate ave one or two
SUbStltuent%lﬂalhaelbb@gs Vﬁ@ﬁ Wé@téﬂﬂsbléﬂemh§,af@rpéﬁéﬁﬁle t hey1aBy¥dbe
the same or different. The "5-menber ed het er ocycl e contalnlng one or two
nitrogen atons which may be substituted"” represented by Ca is pyrrole,
pyrazol e or imdazole which may be partially hydrogenated and nmay have one
or two substituents on the 24



ring. When two substituents are present, they may be the same or different.
Exanpl es of the substituents that Ba and Ca nmay have include, for exanple,

hal ogen; cyano; |ower al kyl; |ower al koxy; hydroxyl; oxo; a group
represented by the formula -C(0)-ra wherein ra represents a hydrogen atom
am no which may be substituted with | ower al kyl, |ower alkyl, |ower alkoxy

or hydroxyl; am no which nay be substi t utéd mnth | oner al kyl ;
trlfluoronethyl and so forth. In the above general fornula (Ia) t he | ower
al kyl groupRL@tﬁﬂét@eﬁnﬂlﬁQ%ﬂbkﬁlﬂﬁdal@h@ Rﬂfﬁ%?\ﬁﬂmt@%§lmﬁes§@bémﬁtuents

t hat Aa, Ba_ and br an al kyl oup having 1
to 6 car bontg‘t béfﬁrﬁ?l otn%i%sgg\édna d eﬁéctelﬂ)l gy |El pyI

i sopropyl, rin%tgwl,n lb%twéd orS &€ mdtibHanet @Ml @étﬂu,an&m@wlb %@mn)g

i sopentyl, neopentyl, tert-pentyl, 1-nethylbutyl, 2-nethyl butyl,

1, 2di et hyl frabsiled ranltexyln,taga:ahemt,lbbdmshyl mentylls QaBEhyleSehhgzl
3- net hyl pentyl , 1 1-di met hyl butyl, 1, 2d|net | but 2, 2- dlnethylbutyl
1, 3- di et hy FRXUPE, o Bdidh@ iR sy I9uan ttdiede Oay | | ant1bodiesut yi |

ZethylbUtyldl&@%f%&”ﬂdﬂglﬁﬂﬁﬁﬁﬂgﬂ’sdkf%c% %F% ng$9%’same time,

1-et hyl - 1- met hyl propyl, 1-et met hyl propyl "and so th. Among 't hese,

met hyl , et hylhe raﬂmmptquf |mgm,yi per- pitaye l@td daswladisyl bar epuamnefidriceld, and
nmet hyl , ethyl, gropé and isopropyl are nost preferred_anpng these. The

| over cycl oal kyl tip OF'n CYROMEEEYni £P5n&*8MPlRe WHBLEi PAERAs 1Bhat Aa may
have is a cyGhogldyl, g %%n@w ”cgm %.atb% %dc rnl%qn %’Bf% %‘i’)t%b@!%l' &S tRereof
orth 0

i ncl ude cyclopropy , cycl openty cycl o exy wer al koxy
group in theldefkileitt ifoas tdfort e 15 s tiistalenies! ﬂohfstedAam BaorarddCa may have
means | ower al koxy 25 derived fromthe afor errentl oned | ower al kyl such as

met hogy, et FOAEteFiRG et iashrdsex peattsaias 1igddbu I
tent t ngﬁp s
aFEyI tﬁl gxxr/rear/n%s | ome%?“ﬁ%kfl gﬁdaé%p\%et %bﬁ%urg?%r enment Ieg,ra;ng%ﬁs'gvi}\grngomer

al kyl . Exanplhes fdfuories dedlcegam taimyhdyndnugd aa eflletar.i nBlawoaytamebkori ne

atom a bromne atomand so forth. Anong these, particularly preferred
conpounds i Maildgée fpec1f1cally explained below, but the scope of the

N- ( 3- cyano- | )3 n

N- ( 3- cyano- iD rreteﬁxi jnl—f‘:nﬁg%l %Syyfg“ 2 %P%%? %S’;ft‘?] i ne onam de 33’
N- ( 3- br ono- &snﬂgh;ﬂloid—#ayrtahnlet?cyy,l )1n4:9d1fmmydohmtzmﬂdef auamtde i4d by
N- ( 5- br ono- 3- chloro 1FL|ndoI 7-yl anlno 3pyr|d|nesulfonan1de 5)

N- ( 3- br ono- §Sﬁ§ﬁhyﬂ % ‘de 6)

N-(4-b 1Hind b
N (4 chi o o- 1h !‘naor@?%? %ﬁgﬁﬁ%@%ﬁ%ﬁ%@?%%@@ﬁ% k) gt gps
N ( 3- br ono- 4aritadmG-nGH0 . 8-%7 - %ﬂ@l—lﬁl- amtnetd®p pgudionss dlartdminde 9)

! (e S M g S i o 20

N-(3-chl or o biddndehy, a\ﬂglb@c\ﬁ@”&’ﬂé’@{@&”@é“kﬁ%&ﬂﬁe adNd .39 T¥dnbie,
FITC-labeled anti-mouse CD49b antibodies (BD Pharmingen,
Cat. No. BD-558757) in the case of a mouse, or FITC-labeled
anti-human CD49b antibodies (BD Pharmingen, Cat. No. BD-
555498) in the case of human, are diluted with PBS
containing 0.1% BSA to an appropriate concentration. 10 pl
of the antibodies are added to 90 ul of the diluted blood.
The mixture is allowed to react at room temperature for 60
minutes and passed through a filter (FALCON, Cat. No. 2235).

To the residue, 900 pl of PBS is added, and a platelet

fraction is isolated based on intensities of forward



The sul fonam de derivative represented by the general 26 formula (la) may
forma salt with an acid or a base. The present invention also includes
salts of the conpounds represented by the general formula (la). Exanples of
the salt with an acid include salts with inorganic acids such as

hydr ochl ori des, hydrobrom des and sul f at % and salts with organic acids
such as acetic acid, lactic acid, succin acid, fumaric acid, malefic
acid, citric acid, benzai ¢ aci d, met hanesul foni ¢ acid and p- t ol uenesul f oni ¢
acid, and eﬁ&@ﬁrt@§1@19 tlﬁélh:*ralamdwstlﬁieaSﬁéﬁqrﬁﬂ%déqhﬁolﬂ@&muée@albﬁfs such as

sodlun1salts otas um sal.ts nd C | ci,um s and s th ol ani c
bases such 55 B gth F&hFR&OW%- %eCtﬁg ?9§&lns R ?%g% ﬁesent i‘nvent i on,

the "aromat Ix%tre'gr}qnwh'p%f@% ven%%rqrn foa@o ¥l FAGRR 134T T epr esent ed by
Qb neans an aromati ¢ Aydrocar bon “or nbered "aromati c heterocycle which

cont ai ns onguenttivid ed tryo e sardmg. ﬂiuﬁn@a§§nﬂetﬂn&amsth|QQlphﬁ}aiﬁﬂ%uned
in Q include benzene, pyridine, pyrimdine, pyrazine, pyridazine and so
forth. Further, the "C5-Cl2 unsaturated nonocyclic or polycyclic ring which
may have 1 t30 éufé%tt%rfci%ta‘%%ns %'fe(‘ih%@gfrrl‘?lmn@m@ iRt 3PPl AR 1@¢Kgen atom
and a sul fur atont represented by Mis an unsaturated nonocyclic or

pol ycyclic ni)nGxtwaicth ogharfe®NA doubl e bond with Cb Exanpl es t her eof

i nclude aromatic hydrocarbons such as benzene and ghthalene unsat ur at ed

hydr ocar bons suchRY& E?EIBﬁeﬁﬁéﬁéCtéﬁcPMh@Q@nSua@9§P FeptdREY 28FEFooCt ene,
cycl opent ad'xn%f&%odcy?h%%ﬁt %\@5 Ra a7 thxchaqet, ad&‘ﬁ@elsaﬂgt@ﬁsgﬁ.ﬁ£@§.@gs

het erocycl es such'as tetra ropyridine, pyrrole, furan ene,

oxazol e, i sex&z@llessoulvieaizdlne 1 mSotdfi a80GEN pywdade@fe, atmrdamol e, triazol e,

pyridine, pyrinidine, pyra2|ne pyridazine, triazine, |ndole i soi ndol e,

27 qui nol i NECTPSSRHIEG iTRE, 5i MARXSISSdi n8° RABhPAFEREPNel - BeRoPfir an,
benzopyr an, gﬁ)ﬁ%%:%tf@r?rpq%n%’dd% nz'a'i@ddg%%l %1&%&@&?@t%rz%@%%‘d"t@é@! e,
pyrrol opyridine, pyridopyrimdine and | m dazopyri Further, the
expressi on "1@ftafdrvz meEyuslesr.e Bhe neacoden atsnlirseassceher¢ésgedhete one

ni trogen atoq1|s contained at the _condensati on S|tes of the both rings.
Exanpl es of 4t fre {0Fnd > SRAEEn &thils OPdhder i (Riuad i idibol iRfiteg, TMA-

| m dazo[ 1, 23hRYr i;lidNehd Btz Aak-adaliRY i hiniGe ARH. thJ kAl i di ne and
so forth. I% phea resent ventbig'nt e Cl P E% kff in Rb, Rb and RSb or
the C1-C4 aIOkySI mln o&has@br@@amld&yIlsvwaddedmyldae:mmammxteedsmlldfta dtal ogen
atomin Ab, R b, Rzb, R3b~ R6b~ R7b R8b ROb RLb R Ih R 2b R 3b R 9b
RISbh b Gzﬁoé’ﬁhtrenkperrarturre fory 5 mingt&gy ATHEaﬁ‘%x?quFnéér cRtpLAHEREd

al kyl group Jhawispg ol Itp% %tcamlaorfoet qrbsml%ct@a(m_q%d hesepd, iRdtldqde

met hyl, ethyl, "n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl and
tertbutyl Twé—éﬂpne9$@onhemwwn@;maﬂ&nhtuﬂeﬂiamaﬂdeﬁ haWegeheatoni means
thatthesezﬂkyl y tltuted\Mt ogen._.atom.sel ect e
from a 11 uoRFAEEEGALER crll 81 8 0 om b Ss ek B S e o e
Exanpl es i nelnwdeh@mefﬂtweoq%t [t BRI ertorlestdosd i fduar-anetdylis
trifluoronethyl, 1- or 2-nonofluoroethyl, 1- or 2nonochl oroethyl, 1- or

2- nonobronoeukaesl(mxwlﬁmUoﬂ@eﬂhympthZTmmeﬁﬂdrerhyIsupernatant is
1,1,2,2,2- pendafluoroethyl 3,3, 3tr|fluoropr and s orth. Among t hese,
monof | uor omSLHFR T 4% | Goorbehpre Cter’fan}(‘?rsor?é{)%ﬂ cﬁ‘;%ﬁ&‘n% @tehyl
1, 2- dlfluorggbnyl 1,1,2, 2, 2pentaf|uoroethy| and so forth are preferred. In
t he present invention, the Cl-C4 al koxy in the C1C4 al koxy which may be
substi t ut ed 2y Quaathdliogen cat ofi iRNA 28 Ab, Db and G oup A means a |inear
or branched al kox haV|ng lto n. at Qe Exanples of include

met hoxy, et hoxy, 6r86§|8§yqu?§662 §|8Xy eﬁhﬂﬁﬁypﬁxff §F§ Poxy,

sec- but yl oxy,1204 jtef LUt QXY qothe 1RHRNERS 100 Ty , bemt IRt Wit h a
hal ogen at onf rreél‘n?r at tyt hle al I?oxy may lbe SanStI t'ut'ed vvlthlda hal oglen atom
sel ected fr emsayf,| wompae aationy RT-GURyr icompettdmive RACR, afwemtandtave

i odi ne atom_ Exanpl es incl ude nonof | uor onet hoxy, difl uoromet hoxy
trlfluorone?ﬁ@x@ndlﬁcbﬁoftﬁDnOQPGBFéEPHéY9 PER" ép Eﬁﬁﬁ@EﬁFéroe?%%xy, 1- or
2- nonobr onoet | , if 2, {; 0

3,3,3trifl u?r %%?%Lﬁ 1%3(7% altjln ;h?)lgl%l k’l]ll b% el%r%g{néo %egggtr}e%t Fhe

di f | uor omet B@¥ype Of ftlh@orﬁréetemxm,nvbntqronz-lr@mm‘ﬂ UGG DXy the

1, 2-di fl uoroet hoxy, 1,1, 2,2, 2pentafluoroethoxy and so forth are preferred.
In the present invention, the C2-C4 al kenyl or al kynyl which is present in
Ab and Db neans al kenyl or al kynyl having 2 to 4 carbon atons. Exanples

t hereof include vinyl, allyl, 2- or 3-butenyl, 1, 3-butadienyl, ethynyl,

2- propynyl, 2-nethylethynyl, 2- or 3-butynyl and so forth.



In the present invention, the aryl which is present in Bb and G oup A neans
an aromati c hydrocarbon. Exanpl es thereof include phenyl, naphthyl and so
forth. Further, the heteroaryl is a nmonocyclic or polycyclic ring

contai ning one or nore atons of nitrogen, oxygen and sul fur. Exanples

t hereof include pyrrolyl, imdazolyl, pyrazolyl, triazolyl, furyl, thienyl,
oxazol yl, isoxazolyl, thiazolyl, isothiég%lyl, t hi adi azol yl, pyridyl,
pyrimdyl, pyrazyl, indolyl, indolizinyl, benzoim dazolyl, benzothiazolyl,

benzoxazol y¢Xphamablehy| ,Quarilt atol v BCR gis eenformed as 2o lgmvalkizi nyl
and so forth..In the present inventjon_ the ession "Re nd, R9b may
forma 5. oresiRenpanen PERGe: D38 PEF BFERTa’ AP0 r SEHCAEBrDEWhTCR ¢ hoy
bond, and t§§5£éﬁ9(ﬁ@YkiHLEEﬁércﬂgﬁﬁi@daBﬂbEQQGEHs?E0”1 an _oxygen atomor a
sul fur atom™ in the definitions of” Reb and b means that Reb and R9b may
form pyrrolidinylTheipeseratiyh, isopehbtdbrmed vhtbnowphsteps,opi pevezsayl or

the like together with the nitrogen atomto which they bond. In the present
i nvention, tRRNSFRIPEIANt RRAGRTIABSsENHORGR - Wi R TRELRE HHARS FUARIEL W t h

nmono- or di %gggn kyk) 3 a ) s S( 3 (G- Kk : C4 al kyl
or phenylsu% onyigﬁiﬁg Sﬂégﬁl%§§ Eggéuﬁéig%g?égggﬁgétﬁg %gggﬁéa?ﬁé?’mhich
may be subsdligd ed( ™ ih plined alRNpsel AnGidup oAk e Mulle isare bal kyl groups

defined as above. Exanpl es of the aIk%[ene i ncl ude_net hyl ene, et hyl ene,
propyl ene, BEVSTeReTrARBRYERERRGI éRBTKID-BLmorePRpLeBAyBaARYSEeMS)._ tyr

3- et hyl pro e | oRt me h,., Fyrt he t C1-C8

al kanoyl neg%% €§$%§*€8a3§%9I%Q%#§g§0ﬁ§g,agﬁ%§%%l?tig%b§t§?§l?8valeryl,
benzoyl or mbheuté&keandinthbf peeseny theemikedret Be PBOLEEbIVRBOONOHPLER.t he
"am no group which may have a protectiye grouE" present in Jb is not
particul ar | Jh¢ i M redrgoisongahsdt Ak GpotpiPs RnBRAVESSatPrbEEBLR@ESgroup of
am no for I ¢ synthesis. Exanples thereof include
benzyloxyc:§%%n§€§9€g%§bxycarbonyI, formyl, acetyl, chloroacetyl,
2,2,2trichl oroet hghe dievaihédermNA benzhyedyin PCRiyE e secdwdtdeefurt her,
the protective group in the carboxy which may have a protective group and
the protect?GR HF otprotedneut 39, chPhoRyePRALRY sp &PBCRSPNpEYEFED arly
limted so . 1 he OHQSAar o] S t i up,of,.carboxy in
usual organ%c §%§h%§i%955¥ n% egDﬁﬁérgo? Fﬁgﬁégegggtﬁgf?égfh§l%Mpropyl,

i sopropyl, rgdus,yl200maiheadretdy|darh 2,di1e diordastiy|4oeipaldytoxyaes hyl ,
benzyl and so forth. In the present invention, exanples of the substituent
for the exphléseribher whdth, nBy0beUdubseftimpBrase UNRi cAnday. habelUanl

substituent i g a P . Qr X k may be
substitutedoajgﬁﬁggﬁ% og§%8a§§%1£§¥%?%%§%é ﬁ%§¥%§§(52#%§ a?ﬁ?%%? am no

whi ch may bRicsypstemsy ed As tfomoriee wradk trCledidd i oy, Eadialkeamd or
al kynyl ; cyano; Cl-é? acyl . aninosulfongl whi ¢ch n@g be sugstituted W th
mono- or di REEHO¥HE I?§I¥9 CafBoxy; Mte4tesd aprfoxy)tarBbny?;: MEBFB&RDYI whi ch
may be subsgbiib@eda Wby haMPereOkoflli &t nGA0rl kuheiishd 80 §9rEheoThgg

het erocycl i ¢ conpounds containi ng sul fonam de represented by the general
formula (1 bjecmyds$pratasSacCt fort A0aseacndsoand bas@2 °Théopr @8eaecondsnt i on
al so includes, salts of the &f?ﬁounds represented by the general formula

(1b). ExanpfRschiltnecBgpte BHMEEt d TTHEIRIAENSE? (3P hi 1 iIRdRfArR e aci ds
such as hydsochincd 63, BYAE OB PRLHCExBREs SUbAAY B8 RAA-BERLE Mbbi; grOANI C

aci ds such as atetic acid, Factic acl succini ¢ acl umari c

mal efi ¢ aciBiosystéms aci (Fobermar s, o firetwa noas uwhd xoen i sop eanciinok rend

p-tol uenesul fonic acid. Further, exanples of the salt wth a base_include

i nor gani ¢ sFARtELEed a¢alBaf uptsareed pbEaEsronrearienahasedl erurilAlts and

salts W th prgani 6rbasgs,sucReas;hy! GLAY! ahREn 8hGLR1 ReLaNd Y51 06;
Hydr ates as ﬁ%? gs Optl%ag |§§§%ré g% %hese con%oungs, |? prese%??lgPe of
course all imcttseslcr iptbhén amount in each specimen, preferably mRNA
level of GAPDH.
Influence of a drug on integrin expression in cells

other than platelets is determined based on the expression



31 scope of the compounds. Further, conpounds which are fornmed in vivo from
t hese conpounds by netabolism such as oxidation, reduction, hydrolysis and
conj ugation and exhi bit angi ogenesis inhibitory action are al so incl uded.
Further, the present invention also includes conpounds whi ch undergo

met abol i sm such as oxidation, reduction and hydrolysis in vivo to produce

t he conpounds of the present invention. Hhe conpounds for use in the
present invention can be produced by various nethods. For exanple, sone of

t he nmet hodsampentpuepsicaf| pydibel sted Ph vapancsrgParpnessapd apennt

Publ i cati on %ngai%. a. 7- 165708 and, 8-231505.. Exa I§$ The frese t

i nvention whP|9B&EC i%? i ARGV fror e FIFELMRA R T & e RE YT

follow ng exagphesn HRweugtreliheisnone QBtEBEiHréggféséﬂaﬁnﬁﬁeﬁnksiﬂoF
limted to them |[Reference Exanple 1] EffecCt of npound A on integrin a2

expressi on pllaneleabbi withl iveegreéndekpeésalionebihsuftlECrebseotbetrat ed

fromhuman unbilical cord and cul tured in EGM nmedi um (2% FCS, |
hydr ocorti sbRanf Peatetrbfiet iTRIt The Ielthe RFRFEIHEN tARAWPE nid t ype- |

col | agen-co Kk . L.on) n e ugth ' spfc : wer e
used. The aﬁ%?gﬁ%%g% ?%gggb%%'aEhgngf%ngg?Aéél?éﬁ%?h§g§dpg$cggégégfron1
Upst at e Bi oir€ehaehogyofndecThaingt thbuipbe§D3R eRprbOgdyoITh70AL1and an
FI TC-| abel ed F(ab'éz fragment of rabbit anti-nouse inmmunogl obulin were
pur chased fPBRfDakBan pP3otehetgel |COREGES ¢ Hoc kR d-h SKTERTFIN ask for

e e e o o o S

ng/ M) and toréehribeyl inredehoe 48 haovreasThg €rkl snvegeifiokkpekedioand 2 x
105 cells were floated in 100 ~1_of PBS (0.1~ BSA, 0.05 NaN3). 1 ~g of the
primary antiBof§lhasohbBEEdthandPipketerFs were i ncubated at 4C for 30

ant i body for 30 mharaee: Thie BFFetEr ERERRI B patdmadPran SocomeY

i Mmobi | i zedguwehbi€ethtisn( BeagentDeeki Gsenin The hbkunba@seenehevpkdgent 2 X
104 cells of each sanple was neasured by using FRCS Calibur (Becton
Di cki nson) . 1THeNExPRessi on anount of the cell surface nol ecul e was obt ai ned

Tt a0, oerht UESPEPREGY S g Lo U St epgence
(foll ow ng aguatagant for quantifying integrin for use in the method
for testing influence of a drug on integrin expression,
which comprises the step of measuring integrin expression
amount in platelets of a patient to which the drug is
administered, by an immunochemical method and the step of
determining influence of the drug on integrin expression in
cells other than platelet based on the measured expression
amount.

The components of the quantification reagent of this
embodiment may be similar to reagents for use in
immunochemical quantification of integrin. The
quantification reagent of this embodiment can be produced
by a technique selected from those conventionally used in
the production of quantification reagents depending on the
measurement method based on an immunochemical method.

Usually, an anti-integrin antibody is included. The anti-



RVFI (relative nmean fluorescence intensity) - Sanple MFI (nmean fl uorescence
i ntensity)/Background MFI As shown in Fig. 1, Conpound A (50, 500 ng/m)
decreased the integrin a2 expression anount on HUVEC. [ Reference Exanple 2]
I nfl uence of anti-integrin a2 anti body and Conmpound A on tube formation
Type-1 coll agen gel was placed in each Wién of a 24 well plate and gelled,
and HUVEC suspended in a serumfree ned (Human Endot hel i al - SFM Basal

G owth Medium G BCO BRL) containing 10 ng/m of EG- (A BCO BRL) and 20
ng/ m of bFERLEGBOOaBRLPAsty IEyhdrenil adfe IeRiGwitihako fRios eerenmitcal 33

I ndustri es) \3@3 nocul ated at a density of 1 to 1.2 x 105 cells/well. The
cells were EOFEHPESS overnight at 37C, and overlaid with type-I collagen ge

for gel ation. Thegnhehhenal er.amentriened operdiybnee igedbHBL(€aRkAI ByNEwEGH
and bFGF or VEGF) containing a drug (anti-integrin a2 antibody or Conpound

A) was adde@ramdrieheoggldnentesr,e iftumayebec prowiekdatas32Ckiiar. 4FdayBeror t he

action of th antl-lnte rin a2 anti bod t he exper,inment was conducted by
isi ng 2 96- WD AR IRALION 8 AGRRINIEY Bt BEAVISSA S CoCOMBESHELRIMIT

and the ¢ ubes kol ToR i SHIVEG weichheiog, pIUISh B0 Grosepe.  The

phot ograph was el ectroni zed a scanner, and the tube or mat i on by HUVEC
was quantlfqadnhyfuea&wmnngeb@@dtenngs ekampéetubhs hytumapglnumgée a

anal ysis software, Mac SCOPE 2.56 (M TANI ). As shown in Fig , 1t was
reveal ed thit W@Séﬁtqc‘?‘ﬂtaé’ﬁrll é@né’rﬂll%’c?&y qnﬁH‘lbﬁthed’ltrﬁé’tte@béof ormati on of

HUVEC i nduc g‘u%é b OiozFar%dlali Q,% Or}lag %r :‘ﬁ' ﬁ?id_,\g%% Id?;\éi%l %q:gg% %he t ube

formation in assown

inhibited the raullazeaf mrwzie%eeifcéﬂu\égéllermt&ﬁcum@é@& ran\ﬂi@z_)dyN @ng with

the results of Reference Exanple 2, it was considered that Conmpound A
i nhi bited t<KélUgHE PHGIE M"l?}a%lﬁﬁaiﬁ%qfhggqlh’éll% egrin a2 expression.

[Exampl e 1] Oorrelpll g0t ;P 4ERE KOl YR JbRSr 835€ nkNBLALLAN LnfithisgRaend

platelet integrin a Xpression in ry action o npou
suspensi on dfs KEPxkagremaf grancraeatiify icanderteealin floraiuse iim RBS @fethoH)'
cells/m) was transplanted _into the subcutis of a nouse (SLC KSN, fenale,
Lot. No. for testing influence of a drug on integrin expression,
which comprises the step of measuring integrin expression
amount in platelets of a patient to which the drug is
administered, by measuring amount of mRNA coding for the
integrin and the step of determining influence of the drug
on integrin expression in cells other than platelets based
on the measured expression amount.

The components of the quantification reagent of this
embodiment may be similar to those of reagents used in
quantification of mRNA coding for integrin. The
quantification reagent of this embodiment can be produced
by a technique selected from those conventionally used in
the production of quantification reagents based on the mRNA
quantification method. Examples of the method include
those based on PCR, hybridization etc. Usually, the
reagent includes a nucleic acid complementary to mRNA

coding for integrin, which can be used as a primer or a

probe. Primers and probes can be readily designed by those



34 085605376). From one week after the transplantation, 0.5%

met hyl cel | ul ose aqueous solution (vehicle) or 100 or 200 ngy/ kg of Conpound
A (suspension in 0.5~ nethylcellulose) was orally adm nistered twi ce a day.
The body wei ght and the tunor volunme were neasured in a daily tine course.
The nouse was anesthetized with diethyl ? her, and bl ood was col |l ected from
ocul ar fundus by using a capillary tube im a daily tinme course. 4 ~1 of

bl ood was diluted with 396 ~1 of PBS containing 0.0038% 'sodiumcitrate
aqueous sol #thidd.edrlipcHhgbéirdd based m@m@ge&ﬁtlid@owqcm&ﬁﬁ QSR NICat .
No, 09794D, t. No_ MQ6073) was diluted 30 tinmes wwth PBS containing 0.1~
BSA. 10 ~1 (;‘:L%t A& Oy ilﬁ‘%&?r\kzé‘ss ‘added to 90 ~1 of the diluted bl ood. Tﬂe

mxture was all OWWﬂeTnOth@agga@\'ﬁtirf@.@@tti%ip@é&@@h% figr cé@swirutes agpdtpassed
through a filter (FALCON, t. No. 2235). The residue was added wth 900 ~1

of PBS, andoca mloateelcsmpongattison iwamage e @tred idededso fkdrowar Busthereri ng
| i ght and side scatterjng l.ight by using a ,flow cytoneter (Becton.,,,
Di cki nson, FEAGS T )C%td'r‘?g] 4 gfelnd’or“%é’cé’r‘?céﬂio_ tlélﬁgfﬁ? & PR E et s
was measur ety A% et QWA dal il o c SPQMRAUNE A iRl tigd Je JeP-thd unor

vol une increase at doses of I00 ng/kg and 200 ng/kg. Along with the results
of Ref er enceuEtamiliestli candeagertt .wafororsgaunpied that kConpewndnéliudhki bited
the tube formation by inhibiting.the integrin a2 expression and  i.nhibited

t he angi ogeféd LRI Ced P&)‘Ffteﬁr?g?l,y ﬁéaﬂ%%é’riwetrﬁ’e fir%hi%aﬂtdﬁa&fl"tene t unor

vol ume incregse. ALcHIQWL kiRt dha CUMQWN thadecreased the integrin a2

expression amount in platelets neasured at the sane time. The decrease of
the integrin a2 exheesisiugn iampuelf erabllyataelsallfonasides eompduaid doses of 100
ng/ kg and 200 ng/ kg, 35 at which inhibitiaqn of the tunmor volume increase

was observedePHAeRtad ks tdemaeneraled At a He )intldgri RTat lekpr@ss? on
anount in plat I I er,.of t r,&ol une
el 16 19, nﬁgﬁaﬁge;gﬁﬁg%%ﬂz%@s Soxla LT

i ncrease in I'tory action ndustri al ity
Accordi ng taHdre present invention, it becones possible to nonitor efficacy
of a drug, for exanple, an angiQgenesis inhibitor, which exhibits its drug

ef ficacy by inhi blteng6rRigfry le¥prdsSrok- By dOrAETRREES: e texsaEddi on
anount in pllqtnqj %te'i:r%%é?ht%!éf_r H eadaa@(q_rn ts;jen%%ngraatlelfgﬁmplagl (@ easily
collected as a sanple, efficiént nonitoring becones possible. 6 WHAT IS
CLAI MED | S: which may be substituted and partially saturated, means an
aromatic hydrocarbon group having 6 to 10 carbon atoms or a
6- to l0-membered aromatic heterocycle containing at least
one of a nitrogen atom, an oxygen atom and sulfur as a
heteroatom, each of which may have one or more substituents
thereon and be partially saturated. Specific examples
thereof include benzene, pyridine, pyrimidine, pyrazine,
pyridazine, naphthalene, quinoline, isoquinoline,
phthalazine, naphthyridine, gquinoxaline, quinazoline,
cinnoline, indole, isoindole, indolizine, indazole,
benzofuran, benzothiophene, benzoxazole, benzimidazole,
benzopyrazole, benzothiazole, 4,5,6,7-tetrahydroindole,
1,2,3,4-tetrahydroisoquinoline, 2,3-dihydrobenzofuran,
indane, tetralone, indoline, isoindoline, chroman, tetralin

and so forth. The aforementioned aromatic rings may have

one to three substituents. When two or more substituents



1. Anethod for testing influence of a drug on integrin expression, which
conprises the step of measuring an integrin expression anount in platelets
of a patient to which the drug is adm nistered and the step of determ ning
i nfluence of the drug on integrin expression in cells other than platelets
based on the neasured expression anount. &. The met hod according to claim
1, wherein the integrinis integrin a2. 30 The net hod according to claim1,
wherein the integrin expression anount is neasured by an i mmunochem cal

met hod. 4. PEe pEEsedtactdedi Mgt dectdiemsamenear eiif ter#”@mtmmﬁééméhﬁéal

nethod is a FR%? .eage for. _quant.i fyi Ein,. use in
t he nmet hod g% in U%S' %%H% ncg %fhamln%h ag%or 5 %%bgﬁa n%fd

wher ei n t he wiiRhe diowe reXsRkgas iod 1R o yics. &gqr ecioméms@m ;NJ oRf@ranount
of MRNA coding for the integrin. 7. The nethod according to cla|n16

wher ei n theaérkmxm Gy drRMA Li;s nikdaur mrwpq:@antqyta@tq,vém aaky/ltme@gent

f tif di f t t h b def i ned
| claim 6. RIS it Bal ReCORROHS LG LY P2, SR PhePar e iath

sul f onani de jeoppppade hERT §S8MhEHePYohAS 986 ﬂl ~forLgul ey £)',)a Rl
B- K- SO2N- Z-R wherein B represeits a C6-C ryl fing or "to 10- menbered

37 het er oar HS-1(iCHg ) s eaor oiN (RAT oh( Ciiy) be whdrstin utae(isaram pmlttelgazlrl wf 1
sat ur at ed,; K representg a single bond, -CH=CH or -(CRObRsb)nb- wherein R4b
and R5b may tBe drh@hEafe” dreRE 93 ehta RAVSELRT r&h R <Nt LW eYy f Hgely at om or

Cl-C4 al kyl an@ne=mpe}8e80n L 8t €ERY cP’f W:i’leg'rel% dmCOBPEE_éﬁEESaEuH%d&RQSH atom

or C1-C6 alkyl; Z represents a S|ng e bond R represents a
C6- C10 aryl malyn@eOtsua)sﬂiltmeﬁmerhﬂ)dmlérhetIMyGarpl halmgereatlomgf whi ch may
be substltuted and _partially _saturated; or

hydroxyl, lower alkylthio, cyano or lower alkoxy; a group

represented by the formula -a°-e®-f® wherein a® has the same

meaning as defined above, e? represents -S(0)- or -S(0O);-,

and f? represents amino which may be substituted with lower

alkyl or lower alkoxy, lower alkyl, trifluoromethyl,

—(CHz)n%-b? or -N(R*?*)~(CH;),°-b® wherein b® has the same

meaning as defined above, R*® represents a hydrogen atom or

lower alkyl, and m® is an integer of 1 to 5; a group

represented by the formula -a®-g®~-h® wherein a® has the same

meaning as defined above, g® represents -C(0)- or -C(S)-,

and h® represents amino which may be substituted with lower

alkyl, hydroxyl, lower alkyl, lower alkoxy, -(CH;),*-b? or

-N(R>®)-(CH;),°-b® wherein b® has the same meaning as defined

above, R represents a hydrogen atom or lower alkyl, and n®
is an integer of 1 to 5; a group represented by the formula
-a®-N(R®)~-g®~i? wherein a® and g® have the same meanings as
defined above, R®® represents a hydrogen atom or lower
alkyl, and i° represents a hydrogen atom, a lower alkoxy
group or f? (f® has the same meaning as defined above); a

group represented by the formula -a®-N(R’®)-e®-f? wherein a®,

e® and f° have the same meanings as defined above, and R’°



a pharmacol ogically acceptable salt thereof, or a hydrate thereof . 10. The
nmet hod according to claim9, wherein R represents indole, quinoline or

i soqui noline. 11. The method according to claim2, wherein the drug is a
sul f onam de conpound represented by the general fornmula ( la ) Rla Wa- SO2N
Ya ~la~ Ca wherein Aa represents a rmnoc%fl Ic or bicyclic aromatic ring

whi ch may be substituted; Ba represents 6- menber ed unsat ur at ed

hydr ocarbon ring or an unsaturated 6-nenbered heterocycle containing one
nitrogen at8RPESSENKEL &r dadepgedadhodf oxhileweray LE¥lsuBsoireuPed; Ca

represents a 5-nenbered. heterocgycl e containing.en roa 38 two nitraqgen
atons whi chrﬁ8§658ngﬁ§spiyt %?‘gd%%ﬁfnglﬁeﬁr(gbékﬁ sJa” ﬁgllg’r)dg_lﬁ HEHhO" A1- s

al kyl; W reppeagBhs saadl BygehoR ol oxCa-GlH1fuYa akBRY, € 88Nk s 2t k&l H&Me OF
nitrogen atom Za representS -N(Rza)- wherein R2a represents a hydrogen
atom or | oweeaalikygl asoded inetr apoveat amd pf anghat megolheyitde |samEccupt abl e
salt thereof, a hydrate thereof. 12. The net hod acc to claim11,

i . Er % grdipg.
wherei n W PéHFESERLs 389 PAGPe FABRESCDE. aPnd " TEOREdCacdordi ng foIEPHPm 11

wherein WA yepresented by the formula -(CH;)u®~Ar® wherein Ar®
represents phenyl or heteroaryl which may be substituted
with lower alkyl, lower alkoxy or a halogen atom, and u® is
an integer of 0 or 1 to 5; a group represented by the
formula -CONH-(CH;),*-Ar® wherein Ar® and u® have the same
meanings as defined above; a group represented by the
formula -50,-(CH;).,°-Ar® wherein Ar® and u® have the same
meanings as defined above; and so forth.

In the compounds represented by the general formula
(I), R preferably represents indole, quinoline or
isoquinoline.

In the above general formula (I%), the “monocyclic or
bicyclic aromatic ring which may be substituted”
represented by A® is an aromatic hydrocarbon ring or an
aromatic heterocycle containing at least one of a nitrogen
atom, an oxygen atom and a sulfur atom, each of which may
have one to three substituents on the ring. Typical
examples of the aromatic ring contained in A® include
pyrrole, pyrazole, imidazole, thiophene, furan, thiazole,
oxazole, benzene, pyridine, pyrimidine, pyrazine,
pyridazine, naphthalene, gquinoline, isoquinoline,
phthalazine, naphthyridine, quinoxaline, quinazoline,
cinnoline, indole, isoindole, indolizine, indazole,
benzofuran, benzothiophene, benzoxazole, benzimidazole,
benzopyrazole, benzothiazole and so forth. The

aforementioned aromatic rings may have one to three



represents a single bond, Za represents -NH, and Ya represents a carbon
atom 14. The nethod according to any one of clainms 11 to 13, wherein Ba
represents benzene or pyridine which may be substituted. 15. The net hod
according to any one of clainms 11 to 14, wherein Ca represents pyrrole

whi ch may be substituted. 16. The net hod gccording to claim1l, wherein Aa
represents benzene or pyridi ne which nay e substituted, Ba represents
benzene which may be substituted, Ca represents pyrrole which may be
substltutedsumﬁtﬁéﬁﬁégéhtswae§lﬁypeoﬁoﬁéreaﬁébzélﬁésﬁééeﬁ¥§ PReEent7. The

met hod accor, 2, . wherein rocyglic conmpound
cont ai ni ng sg‘l g% éz’saé[}% & 5&}1{}% ener aF‘Biﬁ% 8% ?h? Ab b Xb /Y
~ -rb Rlb \ s|ubs'<t|t3.t|u|ents33.ncl\/k\zf&%' Qinfl P whaRIHE SR He slmmrtq&me@t ¥t _
hal ogen atom hydroxyl; Cl1-C4 al kyl or al koxy which may be substituted with

a hal ogen atlmnercpéiwl oy lewer Idymbmmmelr RZlkyelr)d lmwm'@;lmecyt,he

sane or different n each represent a drog at om r | Kyl mhlch
may be subsﬁytdﬁpéa t’ﬂt&'%al“%d:é’ﬁ"péﬁoom a1 H9er 55 hatbasty

al kynyl gf%\(a HEE Sy VheP iy -@‘eBQWhMﬁP amy have a
substltuent S ecfpg' ron1C?oup K'nentlon albe | ow; Bb represents aryl or

nonocycl i ¢ hetpateaantls \dnsohxgmy Heank & (DS L1 uerd- (98, ¢t-gd ~fS—qioHg) lp A

ment i oned bel ow, or M ~ aj wherein Qb represents an aromatic ring which

may have on&¥ =N ( )—(CHz)k— wherein k is an integer of 1 to 5, and
R?*® represents a hydrogen atom or lower alkyl, and b?®
represents -CH,-d® wherein d® represents amino which may be
substituted with lower alkyl, halogen, hydroxyl, lower
alkylthio, cyano or lower alkoxy; a group represented by
the formula -a®-e?-f® wherein a® has the same meaning as
defined above, e? represents -S(0)- or -S(0),-, and f°
represents amino which may be substituted with lower alkyl
or lower alkoxy, lower alkyl, trifluoromethyl, -(CH;),*-b®
or -N(R%*)-(CH,)x°-b® wherein b® has the same meaning as
defined above, R*® represents a hydrogen atom or lower
alkyl, and m® is an integer of 1 to 5; a group represented
by the formula -a®-g®-h? wherein a® has the same meaning as
defined above, g® represents -C(O)- or -C(S)-, and h?
represents amino which may be substituted with lower alkyl,
hydroxyl, lower alkyl, lower alkoxy, -(CH;),*-b® or
-N(R®*)-(CH,),%-b® wherein b® has the same meaning as defined
above, R®® represents a hydrogen atom or lower alkyl, and n®
is an integer of 1 to 5; a group represented by the formula
-a®-N(R®?)-g®-i® wherein a® and g* have the same meanings as
defined above, R®® represents a hydrogen atom or lower
alkyl, and i® represents a hydrogen atom, lower alkoxy or
f% (f° has the same meaning as defined above); a group

represented by the formula -a®-N(R’?)-e®-f® wherein a?, e®



or two nitrogen atons, M represents a C5-Cl2 unsaturated nonocyclic or
polycyclic ring sharing a double bond with Qb, which may have one to four
het eroat ons selected froma nitrogen atom an oxygen atom and a sul fur
atom Qb and Mo may share a nitrogen atom and Qb and Mo nmay have a
substituent selected from G oup A nenti oggd bel ow; Kb represents a single
bond or -(CR4bR5b) nb- wherein R4b and RSK“may be the sane or different and
each represent a hydrogen atomor Cl-C4 alkyl, and nb is an integer of 1 or
2; Tb, Wb, >ndarkdf éﬁvﬁaﬁh@estaﬁ@ gerpivgsdiest dedinednabeyeh papr 8sent

=C(Db) - wherein Db h t | t hyd l
O O il Kyl APSTRRAR vih TRSP A O (LCF T S RRIBEIP af om cyano,
- ( CO) nbNREhR-:het abyy 30D Al P ﬂmzl;eam(&ﬁg?;obad&ﬁéﬁéﬁﬂtjand

|

each represent a hydrogen atomor Cl-C4 al kylp ch may be 40 substituted
with a hal og@mprassEntamh Mxyge0 aror omra Gu il &kemyl Wr halskyhgl sakech
may be substituted; or itrogen atom_ Ub ,and Vb.may be the sane or

di fferent amfBudE raei)r%ﬁedgcﬁe‘ﬁ)‘ﬁe-' vﬁfﬁjé? n 288 ﬂasmgﬁeb§a€}ée ne3AF ng* as
defined aboype S e OEN M reftlsen @D U0y &F Of €35 £
represents a single-bond or -chieH-; eli?b represents a hydrogen attborn?uopr
Cl- 4 al kyl ;represeapreas ey stlee soghiel dondCHy) & AdulkherkeandAr& oup A1 a

hal ogen atom hydroxyl; Cl-C4 al kyl or al koxy which may be substituted with
a hal ogen at‘GRYSSAIHG RIEBRoN (e4eyoqml WhEkd MakP b tiiedhe t he

same or diffarent 3%%% epy Ssant r or -4 :al lgyl,,whi ch
may be substﬁtﬁ?el wtha fa’I (F))%en at%%{&}xd&%g{%lgé%ndr afglﬁsjélgni? Iggb may
forma 5- orab-imerdsredf i hged dgetderroupg hrepredarogsh It athd of aovmucla t hey

bond, and this ri n% may, further cqontain a nitrogen atom an oxygen atom or

a sul fur at oA Jbe AUb¥erEL8d AranPResHl fANAE tIf GRhmyneanings

substituted Wt - (Ll I X - Vi i be
substi t ut ed;é’!( (‘% @ ai k%%‘?és( 0§é0%1§-}gé9aﬁi%e%)%€eq%ﬂn&s}%d% an i nteger
of 0, 1 or Zs@GL{(C4,alInr®owhphedy!| Anf fary|wnhreewtheh seeye e asiibgis tast ed;

( CO) 9bNRI obRI I b wherein Riob and Rlib may be the sane or different and
each represétffinad fyesy AR @M al kyl which may be substituted with

a_hal ogen at om or 3. WHSLA ;3 R RAHIR H [dheChfhdldine And ab
; yl" or heteroary Ich may be substituted; or

when the substituent is amino substituted with two alkyl
groups, these alkyl groups may bond to form a 5- or 6-
membered ring. Further, when A® is a nitrogen-containing
heterocycle having hydroxyl or mercapto, these groups may
present in the form of an oxo or thioxo group by resonance.

The “6-membered unsaturated hydrocarbon ring or
unsaturated 6-membered heterocycle containing one nitrogen
atom as a heteroatom, which may be substituted” represented
by B® is benzene or pyridine which may be partially
hydrogenated and may have one or two substituents on the
ring. When two substituents are present, they may be the
same or different.

The “5-membered heterocycle containing one or two
nitrogen atoms which may be substituted” represented by C°

is pyrrole, pyrazole or imidazole which may be partially

hydrogenated and may have one or two substituents on the



a pharmacol ogi cally acceptable salt thereof, or a hydrate thereof. 18. The
met hod according to claim 17, wherein Ub and Vb each represent =C(Db)-
wherein Db has the same neani ng as 41 defined above, or a nitrogen atom
19. The method according to claim17 or 18, wherein Zb represents a single
bond. 20. The nethod according to any ong of claims 17 to 19, wherein at

| east one of Th, Ub, Vb, Wb, Xb and Yb r 6resents a nitrogen atom 21. The
met hod according to any one of clainms 17 to 20, wherein Ab represents a

hal ogen at orﬁlf@b CH &Ik JEWCo SURSE £ Y SRfviSc RE@a PLISE e8Eb s thedt @Ywideh thenal ogen
atom cyano;_ - CO%lpﬁé)NRl thR' sb wherein R zb and R sb nay be the sane or
di fferent aﬁﬁn% ettt a hydr ogen atom or Cl-C4 al kyl which may be
substituted with &80680 At ¥Re b thierd Orthbit &° §3dC42 ahkenvdver

al kynyl which may be substituted. 22. The met hod according to any one of
clains 17 t@rmlludmerfmm eorﬂnyplme rtafldﬁiﬁn Usyann; ipweth aliky Ivp ¥efewesents a

nitrogen ato od according to any one .of ai 17 to 22,
wherein onl )f’n%?%?‘ n® b et i€ q.ﬁqr}tcfgdeﬁoy ot
A 2CAA2 AL whereln r® represents a hydrogen atom, amino whi

AU2. A 2. AUE. A A AAAZATA2 A2 A2 A ANCA 2. 2. AE A 2. A E AE AUE. AU2 A. Ah.
A{ AAE. Ah. AlmaA2. DAA 1 1 ¥ 11 ] AviAth AlveBagthyX, lower alkyl, lower

g;}/wcgﬂg?g;]g?dﬁ]’?ﬁ]a] ca] ca%r[ﬂ%yg]i %3} ca\/] cal{ ca] C }ch% 1531%@&31] cacl caﬂ (‘hTa] cal ca]
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0MD2288: <==: ?AB} xImi d:_hBJ]aba:]vea]geam]e&a]lca‘]dm]Lﬂm] qalP¢aql engcapeea) edakgal] cal cal

caU] ca] ca] ca] ca] ca] ca] caéﬂ cal] cal ca] %‘Ja al,ca) ca] ga] ca! BDDOD' EMEEEEEGH/H7J: J
KIVVINNNOOOOPFPISSIMIAR: XdH tdézjrhsa] ]Pca] 2R cA] cé]sc’éf]eéé] @& &&Fca] ca] ca] ca
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2]l cal cacal oo o ol o) co o v;‘f f@diﬁ o] ca] ox)ca) cal sal caled] eal cal
c] ca] ca] cal ca ca a] caV] ca] caV] ca] ca] ca cal ca cal ca].cal cal ca

ca W] caU] cd » ethyl, n-prop ropyl, n-b

5n”[ _BEz4V

ol cal oa] cariaf 2] Sl Aoy AaEE] capoa iyt R Lo S ]‘ﬁ‘%%%?% 22} c

o] Calcalcal e [ &2 xn ¢ 21¢) ol calcalcal ool ca) calcalcal co oo cal ca ca
] ca] ca] ca] c&l*®g ?&1&%&%‘] la]® ﬂ%&%a]lc‘&%‘t%}@a]lcﬂ%ﬁ] ?‘éied!‘;l 810%
U& () -210% W& f@@“%@l, 3-methylpentyl, 1,l-dimethylbutyl, 1,2—
dimethylbutyl, 2,2-dimethylbutyl, 1,3-dimethylbutyl, 2,3-
dimethylbutyl, 3,3-dimethylbutyl, l-ethylbutyl, 2-
ethylbutyl, 1,1,2-trimethylpropyl, 1,2,2-trimethylpropyl,
l-ethyl-l-methylpropyl, l-ethyl-2-methylpropyl and so forth.
Among these, methyl, ethyl, n-propyl, iéopropyl, n-butyl
and isobutyl are preferred, and methyl, ethyl, n-propyl and
isopropyl are most preferred among these.
The lower cycloalkyl group in the definitions of the
substituents that A® may have is a cycloalkyl group having
3 to 8 carbon atoms, and examples thereof include
cyclopropyl, cyclopentyl, cyclohexyl and so forth.
The lower alkoxy group in the definitions of the

substituents that A*, B® and C*® may have means lower alkoxy
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derived from the aforementioned lower alkyl such as methoxy,
ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy and
tert-butoxy. Among these, methoxy and ethoxy are most
preferred. The lower alkylthio means lower alkylthio
derived from the aforementioned lower alkyl. Examples of
the halogen atom include a fluorine atom, a chlorine atom,
a bromine atom and so forth.

Among these, particularly preferred compounds
include:
1) N-(3-cyano~4-methyl-1H-indol-7-yl)-3-
cyanobenzenesulfonamide
2) N-(3-cyano~4-methyl-1H-indol-7-yl)-6-chloro-3-
pyridinesulfonamide
3) N-(3-bromo-5-methyl-1H-indol-7-yl)-4-
sulfamoylbenzenesulfonamide
4) N-(5-bromo-3-chloro-1lH-indol-7-yl)-6-amino-3-
pyridinesulfonamide
5) N-(3-bromo-5-methyl-1H-indol-7-y1l)~-3-
cyanobenzenesulfonamide
6) N-{(4-bromo-1H-indol-7-yl)-4-~cyanobenzenesulfonamide
7) N-(4-chloro-1lH-indol-7-yl)-6-amino~-3-pyridinesulfonamide
8) N-(3-bromo-4-chloro-1lH-indol-7-yl)~-6-amino-3-
pyridinesulfonamide
9) N-(3-bromo-5-methyl-1H-indol-7-yl)~-5-cyano-2-
thiophenesulfonamide
10) N-(4-bromo-3-chloro-1H-indol-7-yl)-2-amino-5-
pyrimidinsulfonamide
11) N-(3-chloro-1H-indol-7-yl)-4-
sulfamoylbenzenesulfonamide
and so forth.

The sulfonamide derivative represented by the general
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& ()- with organic acids such as acetic acid, lactic acid,
succinic acid, fumaric acid, maleic acid, citric acid,
benzoic acid, methanesulfonic acid and p~toluenesulfonic
acid, and examples of the salt with a base include
inorganic salts such as sodium salts, potassium salts and
calcium salts and salts with organic bases such as
triethylamine, arginine and lysine.

In the present invention, the “aromatic ring which
may have one or two nitrogen atoms” represented by Q° means
an aromatic hydrocarbon or a 6-membered aromatic
heterocycle which contains one or two nitrogen atoms.
Examples of the aromatic ring contained in QP include
benzene, pyridine, pyrimidine, pyrazine, pyridazine and so
forth. Further, the “C5-Cl2 unsaturated monocyclic or
polycyclic ring which may have 1 to 4 heteroatoms selected
from a nitrogen atom, an oxygen atom and a sulfur atom”
represented by M is an unsaturated monocyclic or polycyclic
ring, which shares a double bond with Q. Examples thereof
include aromatic hydrocarbons such as benzene and
naphthalene, unsaturated hydrocarbons such as cyclopentene,
cyclohexene, cycloheptene, cyclooctene, cyclopentadiene,
cycloheptadiene and cyclooctadiene, and unsaturated
heterocycles such as tetrahydropyridine, pyrrole, furan,
thiophene, oxazole, isoxazole, thiazole, isothiazole,
pyrazole, imidazole, triazole, pyridine, pyrimidine,

pyrazine, pyridazine, triazine, indole, isoindole,



10988 ()-! @ 109BB& () - $$7%884 &

"dEb@)..!!!Y&l 109B&' ()-: * Y& 109B& ()-: *Y& 109&' ()-: *Y& 10%@& ()-: * Y& 109%& (
Y- *Y& 109& ()-: *;
‘g ris't v 9(((b@..!!!S, 10% ()-t,:! 10%& ()-,:!10%& ()-s10%&: ()- 10 10

10Y& 109& () -:*(((*5+8+[,\,}[<1@ 10,2!1 & ()-!)

S.10%& ()-,:'10%& ()-@: '10%&T() @ S, 109%4& ()-t!]|0S, 109PP& ()-t\,],", ", , X
-N/0mV L! 10% & ()-2L!10% h& () -2L! 10% h& S_) 2L110% 6& () -2L! 10%

d&' ()-2 s10%ph&p§}ne1olsoqu1nollne, indazolidine, naphthyridine,

100x022222440C1 11096 | 1094& () 41,1 1091 & &10%| & (}- 10 1110 h 10
L1 10% e ( SOEPIBRD e PRRsRbEESDe sBRBABLLoBHRNS  peneimiddadid,

104M ! 10%1'\/&eﬁ)z ﬂ&zbiewﬁeﬁ)zc‘&%lb%gwl & g)créiop%wﬂh&ec)%l 11094 & ()-41"!
109%48&' ()-4188888G099r P!/ I QLOYE ( Yo

& ()-! Llot)/&py)cmemr@mwiﬁ%&h@) imiﬁéMBp?r;Lds:nerngr’dlﬁ)&% HRBE' () -! [
10908 ()-ZL[ 109%BB& (),- 2! BB& ()-Z 10% & ()-Z! LLOYBB& () - ====7: ?pAAgE/
10B!iy 109 GEPES§12D% B& %l}dl%glw/@fkf\rﬁ ORS TGLEREAD BEP- FEGRSUS: () -

the case where one nitrogen atom is contained at the
condensation sites of the both rings. Examples of the ring
formed in this manner include indazolidine, imidazo[1l,2-
alpyridine, imidazo[l,5-a]lpyridine, pyrazolo[l,5-
alpyrimidine and so forth.

In the present invention, the Cl-C4 alkyl in R!?, R*P
and R*® or the C1-C4 alkyl in the C1-C4 alkyl which may be
substituted with a halogen atom in AP, D°, RrR', R?*, R®®, R®",
R7b, RBb, R9b, RlOb’ Rllb, R12b, R13b, R14b' R15b, Glb, G2b and
Group A means a linear or branched alkyl group having 1 to
4 carbon atoms, and examples thereof include methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl and tert-
butyl. The expression “may be substituted with a halogen
atom” means that these alkyl groups may be substituted with
a halogen atom selected from a fluorine atom, a chlorine
atom, a bromine atom and an iodine atom. Examples include
monofluoromethyl, monochloromethyl, difluoromethyl,
trifluoromethyl, 1- or 2-monofluorcethyl, 1- or 2-
monochloroethyl, 1- or 2-monobromoethyl, 1,2-difluorocethyl,
1,2-dichloroethyl, 1,1,2,2,2-pendafluoroethyl, 3,3,3-
trifluoropropyl and so forth. Among these,
monofluoromethyl, difluoromethyl, trifluoromethyl, 1- or 2-
monofluoroethyl, 1,2-difluoroethyl, 1,1,2,2,2-
pentafluoroethyl and so forth are preferred.

In the present invention, the Cl1-C4 alkoxy in the Cl-

C4 alkoxy which may be substituted with a halogen atom in



10B' 10BACBBCDDDDD} 0aS4 10L10% & ()- 10 10 10 !'V/:110% & ()- /:!10%
U& ()- !'Vs' 10%cé& ()-ns' 10% U& () - nDODE" EMEFGdEaS4 10L10! 10%
& ()-110% & ()-S10% & ()-'110% & ()-'!110% & ()-f10% & () - GH7THAI536J7J: IKbC

28

Ab, D® and Group A means a linear or branched alkoxy having
1 to 4 carbon atoms. Examples thereof include methoxy,
ethoxy, n-propyloxy, isopropyloxy, n-butyloxy, isobutyloxy,
sec-butyloxy and tert-butyloxy. The expression “may be
substituted with a halogen atom” means that the alkoxy may
be substituted with a halogen atom selected from a fluorine
atom, a chlorine atom, a bromine atom and an iodine atom.
Examples include monofluoromethoxy, difluoromethoxy,
trifluoromethoxy, 1- or 2-monofluoroethoxy, 1- or 2-
monochloroethoxy, 1- or 2-monobromoethoxy, 1,2-
difluoroethoxy, 1,1,2,2,2-pentafluoroethoxy, 3,3,3-
trifluoropropyloxy and so forth. Among these,
monofluoromethoxy, difluoromethoxy, trifluoromethoxy, 1- or
2-monofluoroethoxy, 1,2-difluorocethoxy, 1,1,2,2,2-
pentafluoroethoxy and so forth are preferred.

In the present invention, the C2-C4 alkenyl or
alkynyl which is present in A" and D” means alkenyl or
alkynyl having 2 to 4 carbon atoms. Examples thereof
include vinyl, allyl, 2- or 3-butenyl, 1,3-butadienyl,
ethynyl, 2-propynyl, 2-methylethynyl, 2- or 3-butynyl and
so forth.

In the present invention, the aryl which is present
in B® and Group A means an aromatic hydrocarbon. Examples
thereof include phenyl, naphthyl and so forth. Further,
the heterocaryl is a monocyclic or polycyclic ring
containing one or more atoms of nitrogen, oxygen and sulfur.
Examples thereof include pyrrolyl, imidazolyl, pyrazolyl,
triazolyl, furyl, thienyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, thiadiazolyl, pyridyl, pyrimidyl, pyrazyl,
indolyl, indolizinyl, benzoimidazolyl, benzothiazolyl,

benzoxazolyl, quinolinyl, isoquinolinyl, quinazolinyl,
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In the present invention, the expression “R% and R?
may form a 5- or 6-membered ring together with a nitrogen
atom to which they bond, and the ring may further contain a
nitrogen atom, an oxygen atom or a sulfur atom” in the
definitions of R®® and R°® means that R® and R°® may form
pyrrolidinyl, piperidinyl, morpholino, thiomorpholino,
piperazinyl or the like together with the nitrogen atom to
which they bond.

In the present invention, the alkyl in the
aminosulfonyl which may be substituted with mono- or di(Cl-
C4 alkyl), (Cl-C4 alkyl)-S(0).P-(Cl-C4 alkylene), Cl-C4
alkyl or phenylsulfonylamino which may be substituted and
the Cl-C4 alkyl which may be substituted with C1-C4 alkyl
in Group A mean the same alkyl groups defined as above.
Examples of the alkylene include methylene, ethylene,
propylene, butylene, methylmethylene, 1- or 2-
methylethylene, 1-, 2- or 3-methylpropylene,
dimethylmethylene and so forth.

Further, the Cl-C8 alkanoyl means formyl, acetyl,
propionyl, butyryl, isobutyryl, valeryl, benzoyl or the
like.

In the present invention, the protective group in the
“amino group which may have a protective group” present in
J® is not particularly limited so long as the group is
known as a protective group of amino for usual organic
synthesis. Examples thereof include benzyloxycarbonyl, t-
butoxycarbonyl, formyl, acetyl, chloroacetyl, 2,2,2-
trichloroethyl, benzylidene, benzhydryl, trityl and so

forth. Further, the protective group in the carboxy which

may have a protective group and the protective group of the
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16> are not particularly limited so long as the

carboxy in R
groups are known as a protective group of carboxy in usual
organic synthesis. Examples thereof include methyl, ethyl,
propyl, isopropyl, t-butyl, methoxymethyl, 2,2,2-
trichloroethyl, pivaloyloxymethyl, benzyl and so forth.

In the present invention, examples of the substituent
for the expression “which may be substituted” or “which may
have a substituent” include a halogen atom; Cl-C4 alkyl or
alkoxy which may be substituted with a halogen atom;
hydroxyl; hydroxy(Cl-C4 alkyl); amino which may be
substituted with mono- or di-(Cl1-C4 alkyl); C2-C4 alkenyl
or alkynyl; cyano; Cl-C8 acyl; aminosulfonyl which may be
substituted with mono- or di-(Cl1-C4 alkyl); carboxy; (Cl-C4
alkoxy)carbonyl; carbamoyl which may be substituted with
mono- or di-(Cl-C4 alkyl); and so forth.

The heterocyclic compounds containing sulfonamide
represented by the general formula (Ib) may form a salt
with an acid or a base. The present invention also
includes salts of the compounds represented by the general
formula (IP). Examples of the salt with an acid include
salts with inorganic acids such as hydrochlorides,
hydrobromides and sulfates and salts with organic acids
such as acetic acid, lactic acid, succinic acid, fumaric
acid, maleic acid, citric acid, benzoic acid,
methanesulfonic acid and p-toluenesulfonic acid. Further,
examples of the salt with a base include inorganic salts
such as sodium salts, potassium salts and calcium salts and
salts with organic bases such as triethylamine, arginine
and lysine.

Hydrates as well as optical isomers of these

compounds, if present, are of course all included in the
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scope of the compounds. Further, compounds which are
formed in vivo from these compounds by metabolism such as
oxidation, reduction, hydrolysis and conjugation and
exhibit angiogenesis inhibitory action are also included.
Further, the present invention also includes compounds
which undergo metabolism such as oxidation, reduction and
hydrolysis in vivo to produce the compounds of the present
invention.

The compounds for use in the present invention can be
produced by various methods. For example, some of the
methods are specifically disclosed in Japanese Patent Laid-

open Publication (Kokai) Nos. 7-165708 and 8-231505.

Examples

The present invention will be explained more
specifically with reference to the following examples.
However, the scope of the present invention is not limited

to them.

[Reference Example 1]} Effect of Compound A on integrin a2
expression

Human umbilical vein endothelial cells (HUVEC) were
isolated from human umbilical cord and cultured in EGM
medium (2% FCS, hydrocortisone free, Clonetics). The cells
were subcultured in a type-I collagen-coated flask
(Sumilon), and the fourth to sixth subcultures were used.
The anti-human integrin a2 antibody (A2-IIE10) was
purchased from Upstate Biotechnology Inc. The anti-human
CD31 antibody (JC/70A) and an FITC-labeled F(ab’), fragment
of rabbit anti-mouse immunoglobulin were purchased from

Dako.
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The cells were inoculated in a 25-cm® flask for cell
culture and cultured at 37°C in a CO, incubator. After 3
hours, the medium was replaced with the same medium
containing Compound A (5, 50, 500 ng/ml) and further
cultured for 48 hours. The cells were collected, and 2 x

10° cells were floated in 100 pl of PBS (0.1% BSA, 0.05%
NaN3;). 1 pug of the primary antibody was added, and the

cells were incubated at 4°C for 30 minutes, washed with PBS
and then incubated with the FITC-labeled secondary antibody
for 30 minutes. The cells were washed with PBS and then
immobilized with CellFix (Becton Dickinson). The
fluorescence value of 2 x 10% cells of each sample was
measured by using FACS Calibur (Becton Dickinson). The
expression amount of the cell surface molecule was obtained
by correcting the fluorescence value of each sample using
the fluorescence value of the control sample, which did not

contain the primary antibody (following equation).

RMFI (relative mean fluorescence intensity) = Sample MFI

(mean fluorescence intensity)/Background MFI

As shown in Fig. 1, Compound A (50, 500 ng/ml)

decreased the integrin a2 expression amount on HUVEC.

[Reference Example 2] Influence of anti-integrin o2
antibody and Compound A on tube formation

Type-1I collagen gel was placed in each well of a 24-
well plate and gelled, and HUVEC suspended in a serum-free
medium (Human Endothelial-SFM Basal Growth Medium, GIBCO
BRL) containing 10 ng/ml of EGF (GIBCO BRL) and 20 ng/ml of
bFGF (GIBCO BRL) or 20 ng/ml of VEGF (Wako Pure Chemical
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Industries) were inoculated at a density of 1 to 1.2 x 10°
cells/well. The cells were cultured overnight at 37°C, and
overlaid with type-I collagen gel for gelation. Then, the
aforementioned serum-free medium (containing EGF and bFGF
or VEGF) containing a drug (anti-integrin o2 antibody or
Compound A) was added and the cells were further cultured
at 37°C for 4 days. For the action of the anti-integrin a2
antibody, the experiment was conducted by using a 96-well
plate.

After the culture, the cells were colored with MTT,
and the tubes formed by HUVEC were photographed under a
microscope. The photograph was electronized by a scanner,
and the tube formation by HUVEC was quantified by measuring
the lengths of the tubes by using image analysis software,
Mac SCOPE 2.56 (MITANI).

As shown in Fig. 2, it was revealed that the anti-
integrin a2 antibody inhibited the tube formation of HUVEC
induced by bFGF, indicating that integrin a2 was involved
in the tube formation induced by bFGF. Further, as shown
in Fig. 3, Compound A inhibited the tube formation of HUVEC
induced by bFGF or VEGF. Along with the results of
Reference Example 2, it was considered that Compound A
inhibited the tube formation by inhibiting the integrin a2

expression.

[Example 1] Correlation of tumor volume increase inhibitory
action and platelet integrin o2 expression inhibitory
action of Compound A

100 pul of suspension of KP-1 (human pancreatic cancer
cell strain) in PBS (5 x 10’ cells/ml) was transplanted

into the subcutis of a mouse (SLC KSN, female, Lot. No.
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085605376). From one week after the transplantation, 0.5%
methylcellulose agueous solution (vehicle) or 100 or 200
mg/kg of Compound A (suspension in 0.5% methylcellulose)
was orally administered twice a day. The body weight and
the tumor volume were measured in a daily time course. The
mouse was anesthetized with diethyl ether, and blood was
collected from ocular fundus by using a capillary tube in a
daily time course. 4 pl of blood was diluted with 396 ul
of PBS containing 0.0038% sodium citrate aqueous solution.
FITC-labeled anti-mouse CD49b antibody (Pharmingen, Cat. No.
09794D, Lot. No. M006073) was diluted 30 times with PBS
containing 0.1% BSA. 10 pl of the antibody was added to 90
nl of the diluted blood. The mixture was allowed to react
at room temperature for 60 minutes and passed through a
filter (FALCON, Cat. No. 2235). The residue was added with
900 pul of PBS, and a platelet fraction was separated based
on forward scattering light and side scattering light by
using a flow cytometer (Becton Dickinson, FACS Calibur),
and the fluorescence intensity on the platelets was
measured.

As shown in Fig. 4, Compound A inhibited the KP-1
tumor volume increase at doses of 100 mg/kg and 200 mg/kg.
Along with the results of Reference Examples 1 and 2, it
was considered that Compound A inhibited the tube formation
by inhibiting the integrin a2 expression and inhibited the
angiogenesis induced by tumor, resulting in the inhibition
of the tumor volume increase.
As shown in Fig. 5, Compound A decreased the integrin

a2 expression amount in platelets measured at the same
time. The decrease of the integrin a2 expression amount in

platelets was observed at doses of 100 mg/kg and 200 mg/kg,
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observed. Thus, it was demonstrated that the integrin a2
expression amount in platelets could be used as a surrogate
marker of the tumor volume increase inhibitory action of

Compound A.

Industrial Applicability

According to the present invention, it becomes
possible to monitor efficacy of a drug, for example, an
angiogenesis inhibitor, which exhibits its drug efficacy by
inhibiting integrin expression, by using integrin
expression amount in platelets as a surrogate marker.
Since platelets can be easily collected as a sample,

efficient monitoring becomes possible.
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WHAT IS CLAIMED IS:

1. A method for testing influence of a drug on
integrin expression, which comprises the step of measuring
an integrin expression amount in platelets of a patient to
which the drug is administered and the step of determining
influence of the drug on integrin expression in cells other
than platelets based on the measured expression amount.

2. The method according to claim 1, wherein the
integrin is integrin a2.

3. The method according to claim 1, wherein the
integrin expression amount is measured by an immunochemical
method.

4. The method according to claim 3, wherein the
immunochemical method is an FACS method.

5. A reagent for quantifying integrin, for use in the
method as defined in claim 3.

' 6. The method according to claim 1, wherein the
integrin expression amount is measured by measuring an
amount of mRNA coding for the integrin.

7. The method according to claim 6, wherein the
amount of mRNA is measured by gquantitative PCR.

8. A reagent for quantifying mRNA coding for integrin,
for use in the method as defined in claim 6.

9. The method according to claim 2, wherein the drug
is a sulfonamide compound represented by the general
formula (I):

R’
B—k—SO,N—-z-R O
wherein

B represents a C6-Cl0 aryl ring or a 6- to l0-membered



Q' ()-59110% U& ()- @0% U&' ()-910% U&' ()- 10BB 10BBX"k_= 1 10BB!sf! 10%

;& ()-3% | f1109%& ()-3% 10% & ()- 10% & ()- 10 p 10 p 10 p:!10%

p& ()-sk8{wUu3_= 1

f110% /& ()-3%f!109%R22& ()-3%f!10%& ()-3% xf!109& ()-3% xf!10%7& ()-3% x
f1109%& ()-3%Wn~sh]> 1 47

heterocaryl ring, each of which may be substituted and
partially saturated;

K represents a single bond, -CH=CH- or -(CR‘R°").,P- wherein
R** and R°® may be the same or different and each represent
a hydrogen atom or C1-C4 alkyl, and m® is an integer of 1
or 2;

R' represents a hydrogen atom or Cl1-C6 alkyl;

Z represents a single bond or -CO-NH-; and

R represents a C6-Cl0 aryl ring or a 6- to 1l0-membered
heteroaryl ring, each of which may be substituted and
partially saturated; or

a pharmacologically acceptable salt thereof, or a hydrate
thereof.

10. The method according to claim 9, wherein R
represents indole, guinoline or isoquinoline.

11. The method according to claim 2, wherein the drug
is a sulfonamide compound represented by the general
formula (I%):

Rla

l a
W3-SO,N B

v2 @
Za

Cﬂ
wherein
A® represents a monocyclic or bicyclic aromatic ring which
may be substituted;
B® represents a 6-membered unsaturated hydrocarbon ring or
an unsaturated 6-membered heterocycle containing one
nitrogen atom as a heteroatom, each of which may be
substituted;

C® represents a 5-membered heterocycle containing one or



1 10% & ()- 10/ 10/ 10/,11t10% & ()-:

11t 10%& ()-:, 1 1t10% & ()-:!f!110%] h] & ()-3% dBh] > 1

11, 109%#& () -, ' 1 10%& ()-," ! 10%&' ()-," ! 10%& ()-,' ' 10% & ()-," ! 10%& ()-.
z[<h]> 1 !- 10% & ()-- 10% & ()-,*10% & ()-!

a%l0% /& ()- Al a%0%z& ()-Al|, 110%/& ()-bC 1 ! 10% & ()-s 10% S& ()-s 10%
& ()-s 10% U& ()- 10] 10] 10]- 10%&'()-1%&dEbC1

two nitrogen atoms which may be substituted;

R'® represents a hydrogen atom or Cl-C6é alkyl;

W? represents a single bond or -CH=CH-;

Y® represents a carbon or nitrogen atom;

7® represents -N(R?**)- wherein R?® represents a hydrogen
atom or lower alkyl, or a nitrogen atom; or

a pharmacologically acceptable salt thereof, or a hydrate
thereof.

12. The method according to claim 11, wherein W@
represents a single bond.

13. The method according to claim 11, wherein W°
represents a single bond, Z° represents -NH-, and Y°
represents a carbon atom.

14. The method according to any one of claims 11 to
13, wherein B® represents benzene or pyridine which may be
substituted.

15. The method according to any one of claims 11 to
14, wherein C? represents pyrrole which may be substituted.

16. The method according to claim 11, wherein A®
represents benzene or pyridine which may be substituted, B?®
represents benzene which may be substituted, C® represents
pyrrole which may be substituted, W® represents a single
bond, and 2Z® represents -NH-.

17. The method according to claim 2, wherein the drug
is a heterocyclic compound containing sulfonamide

represented by the general formula (I®):
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wherein

aP represents a hydrogen atom; a halogen atom; hydroxyl;
Cl-C4 alkyl or alkoxy which may be substituted with a
halogen atom; cyano; -(C0)’NR*R*® wherein R* and R® may be
the same or different and each represent a hydrogen atom or
Cl-C4 alkyl which may be substituted with a halogen atom,
and k® is 0 or 1; C2-C4 alkenyl or alkynyl which may be
substituted; or phenyl or phenoxy which may have a
substituent selected from Group A mentioned below;

B® represents aryl or monocyclic heteroaryl which may have

a substituent selected from Group A mentioned below, or

wherein QP represents an aromatic ring which may have one

or two nitrogen atoms, MP represents a C5-Cl2 unsaturated
monocyclic or polycyclic ring sharing a double bond with 0",
which may have one to four heteroatoms selected from a
nitrogen atom, an oxygen atom and a sulfur atom, Q® and M°
may share a nitrogen atom, and Q° and M” may have a
substituent selected from Group A mentioned below;

K® represents a single bond or -(CR*°R*®)mP- wherein R*® and
R® may be the same or different and each represent a
hydrogen atom or Cl-C4 alkyl, and m® is an integer of 1 or
2;

™, WP, X® and Y® may be the same or different and each
represent =C(D°)- wherein DP represents a hydrogen atom, a
halogen atom, hydroxyl, Cl-C4 alkyl or alkoxy which may be
substituted with a halogen atom, cyano, ~-(CO),°NR®R’

wherein R®® and R’ may be the same or different and each

represent a hydrogen atom or Cl-C4 alkyl which may be
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substituted with a halogen atom, and n® is 0 or 1, or C2-C4
alkenyl or alkynyl which may be substituted; or a nitrogen
atom;
U® and V° may be the same or different and each represent
=C(D°)- wherein D’ has the same meaning as defined above, a
nitrogen atom, -CH,-, an oxygen atom or -CO-;
A represents a single- bond or -CO-NH-;
R'P represents a hydrogen atom or C1-C4 alkyl;
—--- represents a single bond or a double bond:
Group A: a halogen atom; hydroxyl; Cl-C4 alkyl or alkoxy
which may be substituted with a halogen atom; cyano;
~R®™R°°N(NH),°~ wherein R®® and R’® may be the same or
different and each represent a hydrogen atom or Cl1-C4 alkyl
which may be substituted with a halogen atom, and p® is 0
or 1, R® and R®°® may form a 5- or 6-membered ring together
with a nitrogen atom to which they bond, and this ring may
further contain a nitrogen atom, an oxygen atom or a sulfur
atom and may be substituted; aminosulfonyl which may be
substituted with mono- or di-(Cl-C4 alkyl); Cl1-C8 acyl
which may be substituted; (Cl1-C4 alkyl)-S(O)g°-(Cl-C4
alkylene) wherein s® is an integer of 0, 1 or 2; Cl-C4
alkyl or phenylsulfonylamino which may be substituted; -
(CO)S°NR!PPR'*® wherein R'®® and R'*® may be the same or
different and each represent a hydrogen atom or Cl1-C4 alkyl
which may be substituted with a halogen atom or amino which
may be substituted with C1-C4 alkyl, and ¢° is 0 or 1; or
aryl or heteroaryl which may be substituted; or
a pharmacologically acceptable salt thereof, or a hydrate
thereof.

18. The method according to claim 17, wherein U® and

VP each represent =C(D°)- wherein D has the same meaning as
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z° represents a single bond.

20. The method according to any one of claims 17 to
19, wherein at least one of T°, U°, Vv®, W°, X® and Y
represents a nitrogen atom.

21. The method according to any one of claims 17 to
20, wherein AP represents a halogen atom; C1-C4 alkyl or
alkoxy which may be substituted with a halogen atom; cyano;
-(CO)°NR'?PR'*® wherein R'*® and R*® may be the same or
different and each represent a hydrogen atom or Cl1-C4 alkyl
which may be substituted with a halogen atom, and r® is 0
or 1; or C2-C4 alkenyl or alkynyl which may be substituted.

22. The method according to any one of claims 17 to

® WP, X® and Y® represents

21, wherein only one of T°, UP, Vv
a nitrogen atom.

23. The method according to any one of claims 17 to
22, wherein only one of T°, W° and Y represents a nitrogen

atom.



