19 August 2005 1 METHOD FOR TESTI NG EFFECT OF ANG OGENES| S | NHI BLTOR VI A

| NTEGRI N EXPRESSI ON I'NHI BI TION' Techni cal Field The presEhfUg4iéiion
relates to a nethod for testing effect of a drug that influences integrin
expression, preferably an angi ogenesis inhibitor. Background Art Cancer is
a disease showing high nortality, and the object of treatments with
anticancer agents generally lies in inprovenent of the patient's Q0L and
extension of survival tine. However, i1 is difficult to determne the

life prolongation effect of a drug in a short period of tinme, and _
therefore a tunor reduction rate and a blood tunor antigen |evel are being

used as surrogate markers that serve as indexes of therapeutic effect.
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__effect in clinical studi nt.| gents_also requires a long-term
~study, the tunor reductigﬁTgépgg &k%gﬁggéﬂﬁbéNgggFﬁﬁP@d ina relatively
short period of tinme, has been used as a surrogate narker. However, it has

been pointed out that the tunor reduction rate cannot necessarily serve as

an index B#chnieabriviolation. Accordingly, it has been attenpted to use
time to progressi,o di sease free .survival period, biological markers etc.

as surrogate nar eep?rieﬁ'en ddiViO P8 e 3 EFo-Or SdTEENSA FoTe tembiider

these metdwdsihaye DotrReehASMY I ehRL & Slneddr i SPRYdagd that, if a
bi ol ogi cal marker that 19 August 2005
preferably an angiogenesis 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 prblongation. 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 yvet. |

It is considered that, if a biological marker that




2 indicates a change i nduced by adm ni stration of a drug, and closely
associated with extension of survival tine can be wutili fQuassta0 %%rrogate
mar ker, a proper treatnent nmethod can be readily determined 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 antibody directed to glycoprotein EpCAM was
first found as a tunor marker of col om cancer cells and |later identified
as an adhesion nmolecule. Its correlation with the survival rate is being

exam ned 9% SR AR SnRlcedl 1Y DRliA oL ac LA BEAECAPATRARE! | S

remai ni ng i n bone marrow ("St ephan B. I nical Cancer Research,
1999, 5, F993e4G04)ssoaritht ddangets ealtenpiaseofl suekinatakistudasshbare being
conducted . i,n parallel. The prostatic specific antigens have been used as a
surr ogat e Urdrdk&ed @shér ﬁ@ﬁé?qqf?&eawr&erpr Gs PEOPETc AREAETERT B@FQP%

opt mim dgsgs (De5 1y, &Ml E, G M o 09y 199547 (18:Supel ). 26.32).

As to use a surrogate an angiogenesi s a met hod of

usi ng angm@gm&mcﬁari bersrd Realdnnd ndefd @f &hkebpeusimndErbdtt BE skén as an
i ndi cator has been examned in a phase-I clinical study of BMS275291,
whi ch i s daxugaduningettdle dFestaiemdse i nhibitor. Further, as for another

et el | oPRLlNRsE. LB OLGOr, PGPt eLa U DR R et ie
2000, 6(8harike®@-.6). Further, angi ogenesis |nh|b|tors are expected to

Panorex, which is an antibody directed to
glycoprotein EpCAM, was first found as a tumor marker of
colon cancer cells and later identified as an adhesion
molecule. Its correlation with the survival rate is being
_examined as a surrogate marker of elimination of
microcarcinoma cells remaining in bone marrow (Stephan B.

et al., Clinical Cancer Research, 1999, 5, 3999-4004), and
large-scale phase-III clinical studies are being conducted
in parallel.

{“'The prostatic specific antigens have heen used as a
surrogate marker in hormone therapy of prostatic cancer to
determine optimum doses {Denis L. & Mahler C. Urology, 1996,
47 (1A Suppl.), 26-32).

As to use of a surrogate marker of an angiogenesis
inhibitor, a method of using angiogeﬁesis 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, angiogénesis inhibitors are expected to

serve as therapeutic agents effective for diseases other



serve as therapeutic agents effective for diseases other 1%Hﬁ;gu 6 2005 3
than cancer, for exanple, arteriosclerosis, diabetic ref? P ﬁ§,5
occlusion of retinal veins, retinopathy of prematurity, age-rel ated macul ar
degenerati on, neovascul ar glaucoma, rheumatoid arthritis, juvenile
rheumatoid arthritis, psoriasis, angioma, angiofibroma and so forth. If a
surrogate marker of angiogenesis is found, it becones possible to
deternine a proper dose of a drug, dru@ effect and adm nistration period
by using it as an index also in these diseases. Integrins are cell

adhesi on ralacwWaseaxprizasekample, eeltkerivstadeeocand,cdipbsedcof a-chain and
(3-chain. Integrins are involved in adhesion,betmeen,extracelIglar mat ri x
menbr ane FOtEIRR AN QIINHOWET 188188 ¥LARS  bEFIEBRPEEPY sOT Wien a cel |

adhesi ule . ds. if L0, .Si i tt
”operglgh ngggﬂ%ggaﬁﬂ,%ﬁ%gﬂgﬁPégggFﬁtgghggggﬁéxgkgqugg %E?Vggﬁ%éﬁgﬁgn,o

cel | growtdnairept, 0siteuntidd el entihatiitas, gywveakeketrapumatbedt ation, cel
mgration, tissue formation, cancer invasion and netastasis, wound
heal i ng, BWaW iddagulradonsid.c angdome., AngAgTikEora APEgFPNECTERt egri n

a21l is k to act _.on _call age | am ni as.a I
nnleculesrign% ﬁﬁggqgﬁﬁ?uﬂfﬁﬁ$ e 05e® ggﬁgggo%gokggggéuﬁgrggﬁéggﬁeliaI
cel | s durigyssingicogenefdten@ary g8 dropelr abse btpa Gebly, dRes. e£1006, 224,
39-51). Further, it has also been reported that antibodies directed to

i ntegrin andrdiniimisggraticp feicds byd ushedangi 6§endsigdendaded By VEGF in
Vi vo (Donqtlhdes% %iseéasae!s.-, Proc. Natl. Acad. Sci. USA., 1997, -

Integrins are cell adhesion molecules expressed on a
cell surface and composed of a-chain and f-chain.

"Integrins are involved in adhesion between extracellular
matrix membrane proteins and cells as well as adhesion
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 a2fl is known to act
on collagen, laminin and so foith 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 avf3 specifically exists in endothelial .

cells under angiogenesis, and it has been reported that the




94, 13612-13617). Integrin av(33 specifically exists in endotheljal cells
under angi ogenesis, and it has been reported that the 1913ﬁ38§?5@§65 4
integrin av(33 neutralizing antibody (LM609) inhibited the angiogenesis

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 also been reported that integrin av(33 is
i nvol ved in angi ogenesis induced by FG42 and tunor necrosis factor-a, and
that integrin av(35 is involved in angiogenesis induced by vascul ar

endot hel i aingéﬁ/lﬂﬁl &564 q&eutgl&ﬁ@ix@%%ﬁﬁmw L0eh O O B O ehet _
(Fri edl ander, et al., Science, 1995, 270, 1500-1502). The anti-integrin

av(33 antisogioaeneshe imdegrd i E3romngt torowrle tantantd y(Feimder
_clinical studies. Disclosure of. the Invention An object of the present |
i nvention 1% 9 %?%%?%%n%?l%d??%ﬁ%ﬂﬁFil&%&ﬁgf%ﬁl kcé%hf%?uﬂ i nfl uences

expressi on-Rhyri 81 1 9L L eI erplt y dintLol | ne@enand 199y bidee, |
angi ogenesis. The inventors of the present invention found that, under |
such a conglé®+5nlj hatFunithegr,i ntadasx piless beerbeerpetedasbadt dmfiemydmesi s be
declined, and thus_ cancer cell -growth be inhibited by a drug, represented

by a conpo@¥i#Bois imeoheserit RIS 1M Y (FFE? Ay Al

her ei naf t ef). yhi chel OBLPIL S ANgiagenep]soyl | QD 1] opl1vdditegrin a2

expression, 1ntegrin a2 expfession on the “surfaces of platelets in

peri pher al abvy bogenesial soduckst rgasetscular endothelial growth factor
(VEGF) and transforming growth factor-o (Friedlander, M.
et al., Science, 1995, 270, 1500-1502). The anti-integrin
avfB3 antibody and the integrin ovf 3 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

“angibgenesis.'

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

decreased.



19 August 2005 5 They further found that the integrin a2 anount on the .
surfaces of platelets in peripheral blood was useful as 39A4Qe$t@§8fe narker
of angi ogenesis inhibition, and thus acconplished the present invention.
That is, the present invention provides the follow ngs.. 1. A nethod for
testing influence of a drug on integrin expression, which conprises the
step of neasuring an integrin expression anount in platelets of a patient
to which the drug is adm nistered and; the step of determning influence
of the drug on integrin expression in cells other than platelets based on

t he measured expression amount. 2. The method according to 1, wherein the
integrinis integrin a2. 3. The nethod according to 1, wherein the a
.ntegrin expression anount is nmeasured by an i munochem cal nethod. 4.
__The nethod &dGording to 3, wherein the i nmunochemical nethod. is flow
cytonetry. 35.5Areagent fogruantifying integrin, conprising an anti-
integrin anti '@ 802N eMaet hod as defined in 3. 6. The nethod
according to 13 erein the t egri n)expressi on anmount is neasured by
measuri ng an anount of NIA_codidg for the integriin. 7. The net hod
according to 6, wherein the anobunt of nRNA is neasured by quantitative
PCR. 19 August 2005 8. A reagent for quantifying nmRNA coding for integrin,
conprising a nucleic acjd c nplenentar¥ to .MRNA ¢odi ng for inte%rin for
use in the netﬁgayaguagk?ﬁe OPHdGFhat he integrin a2  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 glatelets based on the measured expression amount.
2. The method accordiﬁg 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 iéﬂfioﬁ'cytometrygi
§5. A..ieagent for quantiinhg ”integrin, comprising an anti-
jintegrin antibody 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.




9. The nethod according to 2, wherein the drug is a sulfgnanlde conpou nd

represented by the general formula R B - K--S@NZ-R (39 AnquEst0

represents a C6-Cl0 aryl ring or a 6- to 10-nenbered heteroaryl rlng, each
of which may be substituted and partially saturated; K represents a single
bond, -CH=CH or -(CR4bRsb) @- - wherei A Rob and R5b may be the sane or
dlfferent and each represent a hydrogen atomor Cl1-C4 alkyl, and rub is an
integer of 1 or 2; Rl represents a hydrogen atom or Cl-C6 aIkyI Z
represends a’%sﬂﬁglgenbonfbmr qugekt Ney tnan dhRRAr eppébiht sfox CGnE‘i@“d?fyl ring or
a 6- to 101w @%{; gl In?éferl%ara/éld'Q&npl%%htgiyw%cwmy b&yisupstd uted and
partial ly satura har macol ogi cal |y acceptable salt thereof, or a
hydr at e l@%éﬂé@ffonoﬂﬂﬁh@ ﬁb@H@ﬁﬂaﬁb@ﬁdﬁﬁﬁuﬁﬁiQH flherein R represents

i_ndol e, qU|noI|ne or. i soquinoline. 11. The nethod according to 2, wherein

“the drug® sThe BGFPEHaRFEE e Mo refiESEted By NG dénéral forml a

czar: 19;Q4GUSL am: C%%égﬂyﬁfﬁ%h@' Qeg’%%se%@ "E‘is%gt $hd g%@l%‘})éf‘i' £ A r%%' cyclic

aromatic ring e substituted repr nts a 6- ered
unsat ur agj&g:hydrocarbon ring or an unsaturated 6-nenbered heterocycle

cont ai ni ng one
R1

B—K—50,N—27—R @

‘"wherein '

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

hetercaryl 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 C1-Cé6 alkyl;

Z represents a single bond or —-CO-NH-; ahd
."R'representS'a'CG;Clﬂ aryl ring or a 6- to 10-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,
quinoline or isoquinoline.

11. The method according to 2, wherein the drug is a

-,sulfonamide compound represented by the general formula

(I%):



nitrogen atomas a heteroatom each of which may be substituted; Ca
represents a 5-menbered heterocycle containing one or tw8Aoustd¥eR at ons
whi ch may be substituted; Rfa 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 (R2a) - wherein R28 represents a hydrogen atom or

| ower al kyl, or a nitrogen atom or a pharnacol ogically 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 Wa
represents a__single bond, 2 esents.-NH-, and ya represents a carbon
ny one of 11 to 13, wherein Ba

h may be substituted. 15. The method
ere ﬂ represents pyrrole which may
rdlng to 11, wherein Aa represents 19
ich may be substituted, Ba represents

represents| begrz ependt- JUyIN
_.ac ' one of 11 to)14a
be substituted” 16. The net ac
August 2005 8 benzene or py 'dig@
benzene which may be substityte represents pyrrole whi ch may be
substituted, WA represents a bond, and Za represents -NH. 17. The
met hod accordlng to 2, wherein the drug is a heterocyclic conpound
containindW%ﬁﬁ?%man1de represented by the general fornula (Ib): R XJ" ~ Tb

A® represents a monocyclic or bicyclic aromatic ring which

may be substituted;
B represehts 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
twc nitrogen atoms which may be substituted;
R'® represents a hydrogen atom or C1-Cé alkyl;
W® represents a single bond or ~CH=CH-;
Y® represents a carbon or nitrogen atom;
2% 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 Wd represents a
single bond.
13. The method according to 11, wherein W® represents a
single bond, Z°® 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



O lb gh_  K-_ S N Zb W- vb, If O wherein Ab represents a h drogen atom a
hal ogen atony hydroxyl; Cl1-C4 alkyl or al koxy which may! é@U@Hﬁs@P?ut ed
with a hal ogen atom cyano; - (Co) kbNR2bR3b wherein R2b and R3b nmay be the
sane or different and each represent a hydrogen atomor Cl-C4 al kyl which
may be substituted with a hal ogen atom and kb is 0 or 1; C2-C4 al kenyl or
al kynyl which may be substituted; or phenyl or phenoxy mhrch may have a
substituent selected from Group A mentifoned bel ow, Bb represents aryl or
nonocycli c heteroaryl which may have a substituent selected from Goup A
ment i oned Healzoame @rr \M}eﬁeiunegwmem esgnte aubstdinmtied,r BAgrewredemtay have
one or twQ nitrogen atons, represents a Cy-Cl2 unsaturated nonocyclic or

pol yeycl i @3RS ity “éaydélfblsélbé&ﬁ&%% @o repRESRHRyPHEN R 9ne to four
and Mo

et eroat oy, d&ﬁj{)%ﬁ% rsQ{EsacolécgﬂtchQ%ﬁ EéggleséﬂtQXééggfn 19 a0g. %}é“'f‘”

atom Qb an ugust 2 fay s a nitrogen tom and

may have &* sebstkebuest -malected from Group A nentioned bel ow, Kb

represents a single bond or - (CRORS5b) nb- wherein R 4b and R5b may be the

sanme or diff-er®s W@acﬁ?%@rl@geﬁto 2+ W@reden theorrsg €3- €4 al kyl, and

T Sacn HUESSC RN i HomiRigol PR LIRS LIBSRIR SN gif ferent
cﬁmp v\}nerer n en a

and each repres resents a dro

‘hal ogen atia M@qylﬁo&llﬂ_@ @Pkyl or aI koxy which may be substi tuted

wi th a hal ogen atom cyano, -(CO, b NR 6b R 7b

wherein

A® represents a hydrogen atom; a halogen atom; hydroxyl;
Cl1-C4 alkyl or alkoxy which may be substituted with a
halogen atom; cyanoj; —(CO)JNRm%ﬁb 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 k" is 0 or 1; €2-C4 alkenyl .or alkynyl which may be
substituted; or phenyl or phenoxy which may have a
substituent selected from Group A menﬁioned below;

B® represents aryl or monocyclic heteroaryl which may have

a substituent selected from Group A mentioned below, or

wherein Q° 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 hetercatoms selected from a

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



wherein RSb and R7b may be the sane or different and each represent a
hydr ogen atom or Cl-C4 al kyl which may be - substituted wittRugastZ08gen
atom and nb is 0 or 1, or C2-C4 alkenyl or alkynyl which my be
substituted; or a nitrogen atom Ub and Vb may be the sanme or different
and each represent =C(Db)- wherein Db has the sane neani ng as defi ned
above, a nitrogen atom -CH2-, an oxygen atomor -CO z b represents a
single bond or -CONH; Rrb represents9a hydrogen atomor Cl-C4 al kyl;
---- represents a si ngl e bond or a double bond: Goup A: a hal ogen atom
hydr oxyl ; m@¥- €hadlekyl natrabkaxytowhi ahdnmay sed sfbstiyt bked with a hal ogen
atom cyano; -R$bRObN (NH) b_ wherein R81' and ROb nmay be the sane or

di f f erent S&ﬁé@é@ﬁ“ﬁeﬁﬁé@éﬁﬁaafﬁ?ﬂlr §§@HPaﬁoW?BF1@e@34b%]r‘R"§/i whi ch may be

,_substrtut d with a hal oge b Oy b mgy forma
ngnbe?%ﬁe??rﬁgét%g%{’%é?@ bg]?% a n| riggen atomﬂ?% %ﬁj ﬁt hey bond, ,

and thl S RPNGnaBIbd WH & ankd i dl B dYdrt0geid alem reprexygenaatomor a
sul fur atom and may be substituted; am nosu%::c onyl which may be

subst i t ut &ydwogienmaten er @ulu@elaa;hyér,kyp)i igamdyitegeaffust P05 10
whi ch may be substituted; (CL-C4 alkyl)-S(O) Sh-(Cl-C4 alkylene) wherein sb
is an int gfger of 0, 1 or 2; C1-C4 alkyl or phenylsul fonyl am no which may

be substi tptt egt, -x™ G4 QBNR%QbBéLlQhM§£I% noRl@bs psvebiRl indasadie the sane or

di fferent and each represent” a hydrogen atomor Cl1-C4 alkyl which nay be
subst it ut edpwesiens KE(OJen whenedr Rhinrpndsicots wapydeosabsBitoled with .

gﬁb??i?tréé?oggg %Qom1 %yg ox&lorCIaEzla?Ly?eggrgfﬁgxy wﬁf@hn%gybge
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 C1l-C4 alkyl which may be
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, -CHy—,; an oxygen atom or -CO-;
ZP represents a single bond or —-CO-NH-;
R® represents a hydrogen atom or Cl-C4 alkyl;
--— represents a single bond or a double bond:
Group A: a halogen atom; hydroxyl; Cl1-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}; C1-C8 acyl



a pharmacol ogically acceptable salt thereof, or a hydrate thereof. 18. The
“met hod according to 17, wherein Ub and Vb each represent!®Aggmt#P05 wher ei n
Db has the sane neaning as defined above, or a nitrogen atom 19. The |
met hod according to 17 or 18, wherein Zb represents a single bond. 20. The |
met hod according to any one of 17 to 19, wherein at |east one of Th, Ub,
Vb, Wb, Xb and yb represents a nitrogen atom 21. The nmethod according to
any one of 17 to 20, wherein Ab represents a hal ogen atom Cl1-C4 al kyl or
al koxy which may be substituted with a hal ogen atom cyano; -(CO, b NR

12b R 13b whiher eidy Re2kkwand iRiuikdray checshe1xgmg -er(odi.?f @eents and each
represent a hydrogen atom or Cl 4 al kyl which may be substituted with a

hal ogen atadijy leme ) wheredos®1isopnCntagen| ®REng} ~ broal Ryngi-Ghi ch may be

_substitute 2. The net.ho cc rdi.n y one. of 1 Q.2 wherein only
one of Tb, qL]Hzl % al“@“ﬁ‘%eé"glﬁfzg‘ et f Pleojé]%’ td'tt&# ed3 " The

met hod acc@igli, %W@R’ahywl%@eﬂt AP to 2R Wheleigk a Ys4ne &f Tb, W and Yb

represents a nltrogen atom 19 August 2005 10a 24. The method according to

1, wherei ditfferceid saimat kach h@tprelsleaattelaehydapge@elartsnobra Qh@uallkxylv\hl ch
angi ogene5| S gan ocg) @nd t he i nfl uence integrin ex re55| on

det ermi ned” 5§31tr‘1‘ﬁ|6511 #d é‘clhiac}ﬁge?S P H@dF&iﬁ ng to
1, wherei alaiyh%eC%l Ib%tqttfaﬁredt hARK Phatel ghgyareahumge ¢gl bsora@d bpe
influence on integrin expression is determ ned as tumor growth i nhibitory
action. aryl or heteroaryl which may be substituted; or
a pharmacologically acceptable salt thereof, or a hydrate
thereof.
18. The method according to 17, wherein U” and V® each
represent =C(DP)- wherein D® has the same meaning as
defined above, or a nitrogen atom.
19. The method according to 17 or 18, wherein %" represents
a single bond.
20. The method according to any one of 17 to 19, wherein at
least one of T, U”, V°, W°, X® and ¥® represents a nitrogen
—atom.
‘21. The method according to any one of 17 to 20, wherein AP
represents é halogen atom; C1-C4 alkyl or alkoxy which may
be substituted with a halogen atom; cyano; -{CO) /°NR?PR}®P
wherein R'?® and R may be the same or different and each
represent a hydrogen atom or C1-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, U®, v°, W, X® and ¥P represents a nitrogen
atom. | ‘
23. The method according to any one of 17 to 22, wherein

only one of T°, W” and Y represents a nitrogen atom.



19 August 2005 .11 Brief Description of the Drawmngs Fig. 1 shows effect of
Conpound A on integrin a2 expression. Fig..2 shows infl d8fsgusif200he
anti-integrin a2 antibody on tube formation. Fig. 3 shows influence of
Compound A on tube formation. Fig. 4 shows an inhibitory action of
Compound A on tunor volune increase. Fig. 5 shows influence of Conpound A
on integrin a2 expression in platelets. Best Mdde for Carrying out the

I nvention The nmethod of the present inyention is a nmethod for testing

i nfl uence of a drug on integrin expressfon, which conprises the step of
measuring an integrin expression anount in platelets of a patient to which
the drug is admnistered, and the step of determ ning influence of the
drug on integrin expression in cells other than platelets based on the

__nmeasured eXpr el ometmplindccobdéng ntegri, n wherpief ehabkyllint egrdam @an

Integrin a‘élaéesle ge EQJ_Ie tQ?][ﬂs?ngfr % Ogi | Qlteegf{ril ”WLJEE‘QPU %lanﬁjf.o ednl‘tla%iisoncan .
nmol ecul es expressed on cell sur aes. “The sequencé of "human 1 nfegrin a2 is
r egi st er edoatut,hear@ernBank niil ténceAcgesigitengrie. ek G0E203 1 sCdrpeumtheal

menti oned aboye . ] 201 ] . _expression, in particular, and
exhibits angf%gﬁhggﬁgg§$§ﬁ#%%§gé£ éﬁgfgﬁ'and anti-tunmor growth action.

Ther ef or e, 25 ef Feet nofhed dragprdéps esentied whprEonpohadcAl Eancoeer detay mi ned

with higheﬁl&%ﬂﬁgtgivéiy QMmHFa%%ﬁHQQ tJHﬁ the influence on integrin

expression is determined as tumor growth inhibitory actiom.



integrin a2 expression anmount on platelets. 19 August 2005 12 Doses and

met hods for adnministering a drug to a patient are not paPAugustzey
limted, and those suitable for the purpose of the drug nay be used. The
met hod of the present invention is preferably used to test influence of a
drug adm ni stered by system c adm nistration such as oral adm nistration.
The cells other than platelet are not particularly limted, but are
preferably cells of a tissue in which j3ngi ogenesis can occur. For exanple,
vascul ar endothelial cells of tunor tissue can be nentioned. Further, they

are pref eﬁﬁajpé%/ ﬂéé’&ﬁiﬂ@ﬁ%xﬁ ¥ mfﬁﬁf“%% for exanple, nelanoma cells,

in which signals such -as ose for ce owt h, apoptosis and

differentiation g tr yhist L8Eedtd off RIR@ddhd®2 JUlih&Igrisi Ree integrin
~a2 expression has been confirmed in nonocytes, B cells and T cells, these
cell s can ¥EFEPHELMent i oned. The nethod of the present invention is also

useful to estimate functions .of..these .cells. The .nethod for, neasuring an
integrin expressi'di Lﬁa 1t ilﬁf&%%tcgc&g“%cﬁntﬁifﬁ%&ﬂ%ﬂ Ydinted. The

integrin expyassdPbRibY femfis deasured by an i munochemi cal nethod or

the like, or an anount of nRNA coding for integrin nmay be neasured.

Exanpl es of t he Fist-hod showsndaddiangd mie didnpouwsxbfe 99 dwtbgnmount based on
an im’runocﬂem' cal nmethod include an FACS nmethod. The FACS nethod is a
met hod of q.}_r]i?"fb‘ fluorescence intensity or the like of cells

i mmunochenmi-cal | yigf aignedholst Bnf i weri@seRse-dabRIedf compound A on
tumor volume increase.
Fig. 5 shows influence of Compound A on integrin a2

expression in platelets.

Best Mode for Carrying out the Invention

The method of the present invention is 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 détérmining influence of the
drug on integrin expression in cells other than platelets
based on the measured expression amount.

The integrin is prefefably integrin a2. Integrin a2
is one of the members of integrin family of adhesion '
molecules expressed on cell surfaces. The sequence of
human integriﬁ a2 is registered at the GenBank with
Accession No. NM 002203. A

Compound A mentioned above decreases integrin a2
expression, in particular, and exhibits angiogenesis
inhibitofy 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 a2 expression amount on platelets.




anti bodi es by using a fluorescence actlvated ceII sorter. Exanples of t he
met hod for measuring anount of MRNA coding for integrint®Aepugda005
guantitative PCR 19 August 2005 13 Hereafter, an enbodi nent of the step of
measuring expression anmount will be explained in detail in the order of
1. isolation of platelets, 2. quantification of integrin anount on

pl atel et surfaces and 3. quantification of integrin nmRNA anount in
platelets. 1. Isolation of platelets Platelets can be isol ated by

techni ques of centrifugation, gel filtration, flow cytonmetry and so forth. -

1) CEntrlfUQatl@BsegoaﬁhoﬁéthéQ%)%%EU6@m951§t8%@ﬁ@dhuaku§|tbahe agueous
solution is added and the m xture is centrifuged at 100 x g at room

t enper at up@atfientl @re mette p.ar thlwe: lagpper lhayeedhsamﬁedh@§epﬁauéﬁéﬂer|ch

_plasma an centrlfu ed at 0 X m nut_es | at e et obt ai ned
fromthe %Péc 05?) Onfl&%ecﬁ‘g’r‘ﬂe | 8569 |T5F P85 Dt he
like is fr%é £ 1 vEn@W oY LATRL&L Rased 0@ lta%@me%b%fa

simlar am P at%lepg é%n gﬁiso ateds?ron1other g |l ood cells basgd on
intensitlaxug:dﬂmmmﬁsdemaﬂﬂbywsn;ﬂamﬂu agind nisitdatiocat tachngsl bght
generated at that tine. 2. Quantification of integrin anount on pl atel et
surfaces JFFiEGStFa%dOnt on pl atel et surfaces can be quantified by an

| munochen cal ggLhady1LobGKaMRkey o HRUIGN! stel agkCpl PLaLIARgy FLISA

western blotting, flow cytonetry and for exanpl e,
pl at el et s liatie daQuiiitt ara Paldfdridse odld santfi Rodiiesue riactddcho a surface
antigen of platelet and thereby i mobilized_on the
angiogenesis can occur. For example, vascular endothelial
cells of tumor tissue can be mentioned. Further, they are
preferably fibroblasts or tumor cells, for example,
melanoma cells, in which signals such as those for cell
growth, apoptosis and differentiation are transmitted via
integrin a2. Further, since integrin o2 expression has
been confirmed in monocytes, B cells and T cells, these
cells can also be mentioned. The method of the present
invention is also useful to estimate functions of these
cells.

The method for measuring an integrin expression
amouht'in platelets is not particularly limited. The
integrin expression amount may be measured by an

" immunochemical method or the like, or an amount of mRNA
coding for integrin may be measured.

Examples of the method for measuring integrin
expression amount based on an immunochemical method include
an FACS method. The FACS method is a method of measuring
fluorescence intensity or the like of cells

- immunochemically stained with fluorescence-labeled
antibodies by using a fluorescence activated cell sorter.

Examples of the method for measuring amount of mRNA

coding for integrin include gquantitative PCR.



solid phase, and washed. Then, |abeled anti-integrin antibodies are
reacted therewith, and integrin on the platelet surfaced?f4guBe08vantified
fromthe anount of the binding |abels. In western blotting, for exanple,

i sol ated 19 August 2005 14 platelets are solubilized in a buffer containing
SDS and then subjected to SDS-PAGE and Western blotting. The integrin

bl otted on a nmenbrane can be quantified by using |labeled anti-integrin
antibodies. In this case, if the amoudB of platelets is quantified by
using antibodies directed to a platelet surface antigen at the sane tine,

the anount of i Mea@dftdier fl aleligan Jsamke Quanidfl késulAnll ow
cytonmetry, for exanple, whole blood is diluted and bound w th |abel ed
anti - i nt egrdprefgfidodiesunth wipl htled eaxgyaicrgdniicgdelsd § sigl dihed dyglead on

amount on 1 dhol ST LPh BRI () S by el g <A [ lortias "

anount on i atvelst

intensity Gihdi@tsl §iBatddOW Yt QBRI Yandv3 ] lgaseci ddGald prexpl ai ned

bel ow, but the scope of the present invention is not limted by the

expl anat i cmteByr irugeRNA fdmouclyt orgt¥ateliettegri n anount can be quantified by
usi ng whol e bl oad without isolating platelets. 4 1 of blood is diluted with
396 | of PBS i Ifihdo. DERELE S um citrate aqueous sol uti on.

Anti bodi es direaghied 41 dNtegf igy |@kalRd Myh Jlctai qudefar ably anti bodi es
directed to integrin u2, for exanple, FITC'|abeled anti-nouse CD49b

ant i bodi esceiB? IFhayat itgen, ge Caff i 1 iNoa t iRi» 558467 ey ronidterc agel afo £omdise, or
FITC | abel ed anti-human CD49b anti bodi es (BD Pharmin en, . No. BD
555498) i nt % KEEESE Wi, TaRl R ut i Whisset 3-8% sodium

citrate aqueous solution is added and the mixture is
centrifuged at 100 x g at room temperature for 10 minutes.
The upper layer is used as platelet-rich plasma and
centrifuged at 1500 x g for 10 minutes. Platelets are
obtained from the precipitates. |

2) Flow cytometxry: Blood diluted with PBS or the like is
fldﬁn in a flow cytometer and exposed to a laser beam or a
similar beam. Platelets can be isola£ed from other blood
cells based on intensities of forwaxrd scattering light and -

side scattering light generated -at that time.

2. Quantification of integrin amount on platelet surfaces
Integrin amount on platele£ surfaces can be
gquantified by an immuncchemical method, for example,
immunohistological staining, ELISA, western blotting, flow
cytometry and so forth. In ELISA, for example, platelets
are bound to a solid phase via antiboedies directed to a
‘surface antigen of platelet and thereby immobilized on the
.'solid phase, and washed. Then, labeled anti-integrin
antibodies are reacted therewith, and integrin on the
platelet surfaces can be quantified from the amount of the

binding labels. In Western blotting, for example, isolated



containing 0.1% BSA to an appropriate concentration. 10 it of the

anti bodies are added to 90 | of the diluted blood. The r®&uaust 2WS3| | oned
to react at roomtenperature for 60 mnutes and passed through a filter
(FALCON, Cat. No. 2235). To the residue, 900 | of PBS is added, and a
platelet fraction is isolated based on intensities of forward 19 August
2005 15 scattering light and side scattering |light neasured by using a
flow cytoneter (Becton Dickinson, FACS1&alibur). Integrin, preferably
integrin a2, on platelets is quantified by measuring fluorescence
intensity wrapbbées eite Solaniidd chtiDHrwffémntagrdaimiiNA sarfountd in -
platelets 1) Extraction of RNA RNA can be extracted by -t he guanidi ne

t hi ocyanatiehemesoiecppéned FREHRAGHranddiestiern MOt I%t edfl atel ets are

~dissolved in 1 nm of.1S N and left _at roo e tair e f mnutes. To
the ni xturlerft%glil%%]o?ti%%l O of o |]§a%%lac%r?]%ghaqr?&§{etair#xetedurb§; i%lrsﬂ rred and
then left {ohePed Mt £Sind88ri€aEHE DBodid Ur & $haenthisbyged ahe 4C for 15
m nutes at 13000 rpm (MX-150, TOW, Rotor TMA- 11), and the supernatant is

transf er r eamownamhaplaubbet 9. bs MuaitiSopt dpangt 1ns adddPdHRE t he ni xture

is left at .roomtenperature for 5 mnutes. The mxtyre is centrifuged at
13000 rpm AT r‘ggoanl? %Y%Leif MEE5HCC T IE bt By tlhﬁ\/ﬁ% ?tlzi[hed' t he

super nat anthb Sabesar §8dintdGriNepe PrErd Ritad €san laTHo te HRARGUEILS. _
et hanol solution is added and the mixture is. centrifuged at 15000 rpm at
4C for 15 m nutles MK 1500l , RotorexXBelEl) witde ddpecdhadtsant i s

di scar ded’dl gtécri]eax% e}%‘%é av%fgh a{aebe . gg Oalar\lltef—innte%l\nlraisne-afx{tei%oci_zl_zeos . A
platelet fraction can be isolated based on forward
scattering light and side scattering light, and the
integrin amount on platelets can be quantified by measuring
the fluorescence intensity on platelets. Flow cytometry
will be specifically explained below, but the scope of the
present invention is not limited by the explanation. By
using flow cytometry, integrin amount can be quantified by
using whole blood without isolating platelets.

4 ul of blood is diluted with 396 pl of PBS
containing 0.0038% sodium citrate aqueous sclution.
Antibodies directed to integrin labeled with FITC,
preferably antibodies directed to integrin o2, for ekample,
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 pl 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



2) Quantification of RNA RNA can be quantified by techniques of Northern
blotting anal ysis, dot blotting analysis, RNase prOtectigﬂA“aﬁﬁé@?5
conparative RT-PCR, conpetitive RT-PCR quantitative PCR and so forth.
Quantitative PCRis preferred. The quantitative PCR technique wll be
expl ai ned bel ow, but the scope of the present invention is not limted by
the 19 August 2005 16 explanation. Quantitative PCR is perfornmed as foll ows
by using TagMan Probe and ABI Prism 7760 Sequence Detection System
(Perkin-El mer Applied Biosystens). The operation is performed with two

steps of rguanse idd ansid RO IRAG At SNithPIRghthedsrvalesie blyr anscri pti on
reaction of the first step is carried out by adding dNTP, oligo d(T)16
primer, RNasieng reni bidvorcydmaneMet i (Fordteen Reviigsoly,add6S Fredd®utPer ki n- El ner
_Applied Biosystens) to _the obtained RNA_ keeping tegle m xture at 25C for 10
m nut es ankPteEihe RESHE R i bALFE @t WBCTOPIZEHSTR €€ The mixture is

heated at n@%g@iﬁrﬂw%&%}ﬂ@erm&@céﬁ i8Ry Be fpg:att@'m@, .CDNA

is used i e second step. PCR is carried out "in, exanple, a
reaction system conprising 2.5 ng of cDNA, 1 x Tagvan PCR buffer, 3 mM

Myl 2, 200 M each of dATP, dCTP and dGIP, 400 M dUTR, Zq% n %rgi mer pair,
0.01 U of- Ayarekfelaamgommf drozsnyn "R ARutad el tﬁ%& ol ymer ase

( Per ki n- El pery Appl [ ns). As for the reaction conditions,
reactions a eE peréftgl?)rrtgc?qzt C for 2 mnutes and 95C for 10 m nutes

foll owed by a cynize ceenNdeslexng aeft adcagt ithies galandGEneothd@cyseesrds, at 55C
for 20 seconds and at 72C for 30 seconds, .

method, phenol method or the like. The isolated platelets
‘are dissolved in 1 ml of ISOGEN and left at room
temperature for 5rminutes. To the mixture, 0.2 ml of
chloroform is added, and the mixture is stirred and then
left for 2 minutes. The reaction mixture is centrifuged at
4°C for 15 minutes at 13000 rpm (MX-150, TOMY, Rotor TMA-
il), and the supernatant is transferred to anther tube.
0.5 ml of isopropanol is added and the mixture is left at
room temperature for 5 minutes. The mixture is centrifuged
at 13000 rpm at 4°C for 10 minutes-(MX—lSO,-TOMY, Rotor
TMA-11)}, and the supernatant is discarded. To the
precipitates, 1 ml of 70% aqueous ethanol solution is added
and the mixture is centrifuged at 15000 rpm at 4°C for 15
minutes (MX-150, TOMY, Rotor TMA-11). The supernatant is
‘discarded, and the precipitates are dissolved in RNase-free
H,0.
2) Quantification of RNA

RNA can be quantified by techniques of Northern
‘blotting analysis, dot blotting analysis, Rﬁase protection
assay, comparative RT-PCR, competitive RT-PCR, quantitative
PCR and so forth. Quantitative PCR is preferred. The
quantitative PCR technique will be explained below, but the

scope of the present invention is not limited by the



which is repeated 40 tinmes. The priners and the probe are designed by

usi ng Prinmer Expression (Perkin-El nmer Applied .Biosystenﬁ?AUHWﬁ%@ﬁﬁparison
of two or nore specinmens, quantified values are used after correction
based on nRNA |evel of a house keeping gene, which shows little variation
in transcription anount in each specinen, preferably nRNA |evel of GAPDH.
I nfluence of a drug on integrin expression in cells other than platelets
is determ ned based on the expression fi® August 2005 17 anmpunt neasured by
the step of neasuring expression anobunt as described above. This

det er m naLkoRAaR ;B8 . PeHE QR FBfat PAS e & NG LASHRIRIA O A1 dii §87 1 N

expression anount in platelets wth integrin expression anount in cells

ot her = thasipbatrehits. PTobe ead RBIt Reisxp7@88i 6agaanuatDevecpla el ets
_declines, the drug can be _determ ned to exhibit _influence of declining the
integrin §Y§F§§sﬁgﬁrkﬁn6§ﬂﬂ§r OPRé‘eEhBACPY SEEMEYs. Conversely, when the

expression  anogpl %BePB%ESh?E§ %ﬁ958§ﬁ831w19ﬁ Qﬁ&gsﬁﬁﬁsQﬁ*¥E faded to

exhi bit influence of I'ncreasing e Integrin expressi in cells other

t han pl at ekrahscrkprtibear reble ipneaadt PCRYeNthenréd s prandmes-iption
quantification reagent for use in the nethod of the present invention. The
quant i fi ciepretipBagénthef figetf step éRbsarmehd Pyt BN pddbReetd¥BY,

quant i fyi Nt in for. use in,the .ngt. r. testi i.nfl.uence of a drug
on integrpglggpggégF%ﬁgauﬁﬂﬁbﬁﬂggﬁiﬁggggggﬁgjg?%b%%?tgggggﬁfng'integrin
expr essi opevarBeNtrafisphrapeleks (ebrainakinat hpptheghpibeydtags ) sto

adm ni stered, by an i mmunochem cal nethod and the step of
: the obtained RNA, keeping the mixture at 25°C for 10

minutes and then heating the mixture at 48°C for 30 minutes.
The mixture is heated at 95°C for 5 minutes to terminate
the reaction.

The obtained ¢DNA is used in PCR of the second step.
PCR is carried out in, for example, a reaction system
comprising 2.5 ng of cDNA, 1 x TagMan PCR buffer, 3 mM
MgCl,, 200 uM each of dATP, dCTP and dGTP, 400 pM dUTP, 200
nM primer pair, 0.01 U/pl of AmpErase UNG, and 0.025 U/ul
of AmpliTaq Gold DNA Polymerase (Perkin-Elmer Applied
Biosystems). As for the reaction conditions, reactions are
performed at 50°C for 2 minutes and 95°C for 10 minutes
followed by a cycle consisting of reactions at 95°C for.20
éeconds, at 55°C for 20 seconds and at 72°C for 30 seconds,
which 1is repeated 40 times. The primers and the probe are
designed by using Primer Expression (Perkin-Elmer Applied
Biosystems). For comparisoﬁ of two or more specimens,
gquantified values are used after correction based on mRNA -
level of a house keeping gene, which shows little variation
in transcription amount in each specimen, preferably ﬁRNA
level of GAPDH. |

Influence of a drug on integrin expression in cells

other than platelets is determined based on the expression



determ ning influence of the drug on integrin expression in cells other
than platel et based on the neasured expression ampunt. TRA&USEHFZSRENts of
the quantification reagent of this enbodinment nmay be simlar to reagents
‘for use in imunochem cal quantification of integrin. The quantification
reagent of this enbodi nent can be produced by a technique selected from
t hose conventionally used in the production of quantification reagents
dependi ng on the neasurenent nethod bak&d on an i munocheni cal et hod.
Usual ly, an-anti-integrin antibody is included. The anti 19 August 2005 18
integrin amfcdadwmamyireal bybehedswiephod hkusnesagnexpsabsiancemothen t he
quantification reagent is constituted by two or nore conponents, it nmay be
provi ded & segari fhere . t Felgud@EeFRERat&pn redydt RS DE™$H ovi ded as |
_a.conmposi tion , further caontaini. carri .ac LN f:the |
Guant 111 c g hgdit g tatin B TR B A S5B 88k Tqh "gHohne! b i
f1 uor escenaerdcakaleq;iMNagiterali naekpkedy idnr aebedtt @n tBlegr bAhaz or a ' |
monocl onal antibody directed to integrin a2 and a fluorescence-| abel ed |
anti - nousehag @itEtsddyrs.a THetuept dhdthe expodsfioat®eURS| i on. The

quanti ficatign .reagent .af the secaond enbodinment . is.a _reage f.or
quantifyiﬁ&%ﬁﬁ%ﬁ?ﬁi99£1Wﬁ% it etﬁé“ﬁefﬁSdbengthngﬁa ?%f_%gﬁgétof a drug
on integrijf EXIRSS I dedinGhC MRS is@E gl SkpPepbiBRASHN cBI1kNt €grin
expression anount in platelets of a patient to which the drug is

adni ni st ercadert rrasldte] edsountonvenfBlly codhay e expred®e@hin and the

step of d i Ni i ) )
P ?ﬁégdﬂé“JEJﬁfggéfiﬁ%el%ﬁr%gge%ﬂ“%he drug can be determined

to exhibit influence of increasing the integrin expression
in cells other than platelets.

Further, the present invention also provides a
quantification reagent for use in the method of the present
invention.

The quantification reagent of the first embodiment is
an reagent 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
quan£ification reagent of this embodiment can be produced
by a technique selected from those conventionally used in
the production of guantification teagents depending on the
measurement method based on an immunochemical method.

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



on integrin expression in cells other than platelets based on the neasured
expressi on anount. The conponents of the quantification rl8A4gHst 2905t hi s
enbodi ment may be simlar to those of reagents used in quantification of
MRNA coding for integrin. The quantification reagent of this enbodi nent
can be produced by a technique selected fromthose conventionally used in
t he production of quantification reagents based on the nRNA . quantification
nmet hod. Exanpl es of the nethod includel8those based on PCR, hybridization
etc. Usually, the reagent includes a nucleic acid conplenentary to nRNA

codi ng forj dvdgan Rntibcely eay e usedias! aiphi Eeflobrascenebe. Priners and
probes can be readily designed by those 19 August 2005 19 skilled in the
art based subgtesnaguc| eoti de sequences coding for known integrins. Wen the

_quantification reagent is constituted by two or .nor t it .may be
provi ded as a kiMPEDFGPERGRANELACHTARE FEQFPgnl??ﬁé%%?gﬁggggeﬁgr3&Pded as

a conposi td,0n, flld IRl NitNGhaA, GRY RSy idkerpisall &iitn usareherhe
quantification reagent- For exanple, the kit may include PCR priners,

pr ef er abl yHeakpled igriiceerion areapeartt integt ibge prRERded @6nter GIOTRGSHTLC4nd
control DNA. The dru Ls_preferabhx a sul fona 'de.conggyg%. T&;presented by
t he gener dUFGIGRICLHA P O%)P ST, H°HF %ﬁ&eé’l ogi cally accept abl e

salt ther néﬁff%4¥f4ﬁ95%: entﬁhe@brTaﬁaﬁéiéglghérKhtrhﬁg fhclbudkoa
10-nenbergﬁL%eteroar;l ring represented by B and Rin the general formula
(1), whi chiuenedeersubatabalteed membqlantd laldnt idaidy stiggcteshiie an

integrin a2 or a monoclonal antibody directed to integrin

a2 and a fluorescence-labeled anti-mouse Ig antibody, a

diluent and an immobilization solution.

The quantifiéation reagent of the second embodiment
is a reagent 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 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 gquantification reagent of this
embodiment may be similar to those of reagents used in
quantification of mRNA coding for integrin. The
‘gquantification reagent of this embodiment can be produced
by a technique selected from those-conventionally used in
the production of guantification reagents bésed 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




aromati ¢ hydrocarbon group having 6 to 10 carbon atons or a 6- to

10- mrenbered aromatic heterocycle containing at |east ond9¥ugastdlfpogen
atom an oxygen atom and sulfur as a heteroatom each of which may have
one or nore substituents thereon and be partially saturated. Specific
exanpl es thereof include benzene, pyridine, pyrimdine, pyrazine,

pyri dazi ne, naphthal ene, quinoline, isoquinoline, phthalazine,
napht hyri di ne, quinoxaline, quinazoliné? cinnoline, indole, isoindole,

i ndol i zi ne, indazole, benzofuran, benzothi ophene, benzoxazol e,

benzi m daznlig,]1 edanz apy azal &adenznt hilez olue,ledt5d8 Feaptaratasd coididgl e,
1,2, 3, 4-tetrahydroi soqui nol i ne, 2, 3-dihydrobenzofuran, indane, tetral one,
i ndol i ne, ficgoikiguin Agttegdiddan, tetralin and so forth. The af orenentioned

aromatic r1ngs TRLIPNE cRASsLG NS UBSUbUeRLS conlhan e of Hoke

substituents 19 are present, may e sane or

di fferent .ol @omRindite Sulstmdpend pridwaldede aamandoivhi cFurajiebe
substituted wth |ower alkyl or |ower cycloal kyl; |ower alkyl; |aower
al koxy; hytdreoxgugntriftirast irey czgRIRD e yRaTD DY BREY igdad) |a5hi% ;SO Fder a

group represented by the .fornul a -aa-ba wher.ei a repr a single
bond, - (éirf)tq}&ﬁ ,CC?/“@“(“@% KLATLE (ad%%%aéo_qeo?“l N{S(E'IF)@O:"? e‘me(SCHZ) ka-
wher ei N Kayj 5@ i e8! Fagent 0 ForarRsaRBael, ephesants mayhydeageaa at om or
| ower al kyl, and ba represents -CHZ-d' wherein da represents am no which

may be sulmstR tprtiewbra ¢ lpdedwerakell k yl abel dvhlugare i g dWAITOAL 1MSwer
s cat o Bilfr &t o i Rt TS g A38rer i ned above, ea repr esent s
l-S(O)- or -S(O 3me 304 fiad LARIRSHHIS AT rWAaah JBY:-dagaist i tuted with
oW represented by the general formula (I), (1%) or (I°), or a
pharmacologically acceptable salt thereof, or a hydrate ot
them.
The C6-Cl0 aryl ring or 6- to 10-membered heteroaryl
ring represented by B and R in the general formula (I),
which may be substituted and partially saturated, means an
aromatic hydrocarbon group having 6 to 10 carbon atoms or a
6- to 10-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, quinoxaline, 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



al kyl or |ower al koxy, lower alkyl, trifluoronmethyl, - (CH2 )'a--ba or -N
(R4a) - (CH2) nmm-ba wherein .ba has the sane neaning as '@figneiR¥8ove, R4a
represents a hydrogen atomor |ower alkyl, and nma is an integer. of 1 to 5;
a group represented by the formula -aa-ga--ha wherein as has the sane
meani ng as defined above, ga represents -C(O- or -C(S)-, and ha
represents am no which may be substituted with | ower alkyl, hydroxyl,

| ower al kyl, |ower al koxy, -(CH2)na-ba2z@r N (Rla) - (CH,) na-ba wherein
ba has the sane neaning as defined above, Rsa represents a hydrogen atom

or lower alkylhreardhtNa they Mhy M@l Ghane b Zifdegeawp repamsbst ed by the
formula -aa--N (R6a) Aga_ia wherein as and ga have the sanme neanings as
defi ned aldvéheRGabsdpirtasartts imdiydieogevi nax othigh mewebe ghlgtitghgdi s

._represents a _hydrogen_ataom a.l ower al kox roup. or f f.a he sane
meani ng a¥ifds iiosE a@&&é’ﬁ, o lj%wc?l’fpcﬁfé:élp@\s[l tedliﬁyetrhg%g{g’rlﬁu %%_e%, -N (Rla)
-ea-fa whengig)adny 3,304 A didue dehe SAm '@ﬁiﬂd}gio@.férd%flikgeﬁhdbqve, and

R7a 19 August 2005721 represents ‘a hydrogen atomor |ower alkyl; a group

repr esent &g loyeirhe & ermuipa regi@42nteal Hy ahe Gdmula ba wherdiargin

represents _an oxygen atomqr a sulfur atom  ha ha§ }(EﬁFsane meani ng as
[

defi ned aBovESPAERECBASaRdS4RINEy BBy ha (SHpbe or Ent-and each

represent _an i 2l Gy roUR,hé LR gseNtied By ithedker eyl a - (CHz)
ua- Ara V\he?sei(n Z\?gf rog];réqs(e}ﬁtg }oﬁﬂeﬁfﬂ or heter oaryll whi clh rrgy be
substitut ed sw tdhd eierrepkysent owerhaikoyen oatem hat ogevemtaliyland ua is

an integer of Q or I to 5 a group represented b\g/l the fornpula -:Cg\ll—l-
(CH2) ua- Ad WheFBPRCAREt&ndCHa Pavk erfe i she TABEAPRRE Sa8HEP | ¥BRECRbove: a

or oup. Lgpgugﬁgg'ﬂee%&%ttﬂ%técPVMrﬁ Towa: L185A8), & 1 gdeTRion,Ara and ua
hydroxyl, leer 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 -5(0)- or -5(0)2—,
and f® represents amino which may be substituted with lower
alkyl or lower alkoxy, lower alkyl, trifluoromethyl,
—(CH}p®~b® or -N(R'®)-(CHz)n"-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, —(CHz},’-b® or
~-N(R%?)-(CH,),°-b® wherein b® has the same meaning as defined
above, Rﬁ'represents a hydrogen atom or lower alkyl, and n®
ig an integer of 1 to 5; a group represented by the formula
—a®~N(R%*)-g°-i® wherein a® and ¢° 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'®



indolizine, indazale, benzofuran, benzothiophene, g azo

~ benzi i daz‘"cﬂ%eSeﬂ?é‘f'?zd’r“d”‘yr‘*‘&%’d-?f‘f‘é1 P&y hiazdl c?té?g"

meani ngs as defined above; and so forth. In the conpounds represented by
the general formula (1), R preferably represents indol e °4upH¥IZ08e or

i soqui noline. In the above general fornula (1a), the "nonocyclic or
.bicyclic aromatic ring which nay be substituted" represented by Aa is an
aromati c hydrocarbon ring or an aromatic heterocycle containing at |east
one of a nitrogen atom an oxygen atomand a sul fur atom each of which
may have one to three substituents on2the ring. Typical exanples of the
aromatic ring contained in Aa include pyrrole, pyrazole, imdazole,

t hi ophene ;- dyiran n ddi 220} & oq X 3aUE oD ERERIRE 2 10N diangropyr | m di ne,
pyrazine, pyridazine, naphf%alene qui nol i ne, |squ|noI|ne phthala2|ne

napht hyr i diepeespritreak dby nehe didmarlsl i neGH,) g?—rur‘i‘el(iiﬁe)q hdotherdigoiiidol e,

as %é same

af or ement 'n%b%q\}ﬁd YR L AP HBE Nayey ?t ah8 EPTRSy 15k AUISdamdQx 22

substituents. en two or nore substitu S are present they may be the
sane or didiffffeanint Rahpas adfeddeserstleat iintenfey iofcllude &1 mo gwouph nay be
substituted with [|ower aIkyI or |lower cyclpal kyl: |ower alkyl; |ower

al koxy; HRRISEALtSs th; thfefapin:a )uldﬂbrWQ?R9FPhPB hal ogen: a

ggogp fepﬁ%%@s%%y ﬁd@%{dﬂ%@lﬁt&%ﬁ% %km Lo b[eﬁlegl%%;ﬁt_%t(e&i X ;lglkg_
wher ei n Kariith awdi egiety 10f tbuar Slleny dBa nefiierentsson,hpddogéniat om or
| ower al kyl, and ba represents -CH2-d' wherein da represents am no which
may be 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, quincline or
isoquinoline.
In the above general formula (I®), the “monocyclic or
o 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, quinoline, isoguinoline,

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



substituted with | ower al kyl, hal ogen, hydroxyl, lower alkylthio, cyano or
| oner al ko. xy; a group represented by the fornmula _aa_eé9f\agvﬁép@5n as has
the sane neaning as defined above, ea represents -S(O- or -S(0O2--, and
fa represents am no which may be substituted with | ower al kyl or |ower

al koxy, lower alkyl, trifluoromethyl, -(CH2)ma-.ba or _N (Rd4a) - (CH2

) ma- ba wherein ba has the sane neani ng as defined above, R4a represents a
hydrogen atomor lower alkyl, and ma 4% an integer of 1 to 5; a group
represented by the fornula -as-ga-ha wherein as has the sane neani ng as

defined akeyetifdeheRr.esrRés t&b Qr Mbre GhI)s=tituehtm areeprmeseiits, am no
whi ch may be substituted with | ower alkyl, hédrox |, |ower alkyl, |ower

al koxy, - thes?mpyabsatde saNeRoa) di€Eeyratha ¢¢ I € t he sane

nmeani ng as defi.ned . abaqve a_represent ydr.o 5 ougr al kyl,
and na i SUBFEHINLEGES &fnc}ug% gL Og?"g'tjjﬁﬁr %Spegéng'ggSE%Qt (g f'or mul a

- aa- N( R6a .08 -8 ekl Noderargcasdahaye ;t heweameirpan dgseasallekyned
above, Rya represents a hydrogen atom or |ower al kKI, and is represents a
hydr ogen aiyeimoxydyem ialdogx yegrcapica ; ( tyahgs fhwesanbkikbhing hal@gfPned

above); a group represente the fornula. -aa-N (R?a). -ea-fa wherein aa,
ea 19 Aug@stgr%r??rﬁ?(?nftf%h%'etpﬁefg’gﬁléllr?‘eéﬁi%ﬁs wz(lféar%éﬁ %ed above, and

R7a repr hydr Qgen at ¢aner, LQwer)@l-kyLo-gcarpap, repyesgnted by the
formula - g%g)%e%étj a- (g—|2) qg- ba &herz)e?ln j' ?e’pr esents an oxygen atom
n

or a sul f wr atqR*® pa( tws -hevlsamein ifanisngnag ndedenedfabove, Sand fa and ga

may be the  sanme or different and each represent i\nte af | to 5; a
group rept esEPRERFIRLS e PHTRAISY -31QP) U NH \ﬁﬂg(ryéi'n a%(radj(;lb represents

phenyl Oer&h%ﬁQﬁﬁXJ—wﬂﬂgﬁaWﬁﬂé§@i§QPEEE&H%%@nts 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 -S5(0)-, and f?
rrepresents amino which may be substituted with lower alkyl
or lower alkoxy, lower alkyl, trifluoromethyl, —(CH3 )" ~b*
or -N(R!®)-(CH,)s°~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, —(Cthf—ba 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 aton, lower alkoxy or
f* (f® has the same meaning as defined above); a group

a

" represented by the formula -a®-N(R"®)-e*-f® wherein a®, e



with | ower al kyl, |ower alkoxy or halogen, and ua is 0 or an integer of |
to 5; a group represented by the formula -CONH (CH2) Ud9AugusiiZ®Pein Ara
and ua have the sanme neanings as defined above; a group represented by the
formula -SO2- (CH2) ua-Ara wherein Ara and ua have the sane neani ngs as
defined above; and so forth. In the aforenentioned exanples of the
substituents, when the substituent is am no substituted wth two al kyl
groups, these al kyl groups nmay bond to23orma 5- or 6- nenbered ring.
Further, when Aa is a nitrogen-containing heterocycle having hydroxyl or

mercapt o, 1 NieSe @LOUPShEBYankl REBAENLD hBedépineefabovexoand RHi oxo group
by resonance. The "6-nenbered unsaturated hydrocarbon ring or wunsaturated

6- menber edrdmtesraotyx @ hopitaian i ah@miloweged Lkgtlomiadr@Wret er oat om  whi ch

may be substituted” resent ed y. Ba is. henzen apy&i di igh may be
partially WWCLEP%% ‘H‘&a@ 6?‘(36}%??(\% éggg{‘i t%en‘@s&genﬂ?hﬁ ring.

When two d AN S ArSRIES tom 1 Y R hem, satehas dhéf eamat. The
"5- nenber e eterocycle containing one or two nitrogen atons which may be

subst i t ut ealSaniapy esenieflind Ghovies, pyrd gi’eangyaazede ke e dBTF ©Whi ch may

be partially hydrogenated and nay have one or two bsti t.uent the 19
August 20051 DEeTeHy aRhFRT W SRuéht I & e#t ,%:Ot r?éy%r%:%g‘g t he

same or difLerentn. EXAPlaR ofoddier SUNT Y yethe LhakeBa apd Ca may have

i ncl ude, for* exanp | ogen; cyano; 1ower al kyl; |ower al koxy; hydroxyl;
0X0; a gr otipreyuesenseshhy dhadonmiryl w@ioh maywier givbstd tiggdesent s a
hydr ogen atom am no whi ch a -
with lower alkyl, lower alkoxy or halogen, and u” 1is 0 or
an integer of 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
-S0,-(CHy)*~Ar® wherein Ar® and u® have the same meanings as
défined above; and so forth.
In the aforementioned examples of the substituents,
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 0x0 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 contalning 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



may be substituted with | ower al kyl, |ower alkyl, [ower alkoxy or
hydroxyl ; ami no which nmay be substituted with | ower al ky®;August2005
trifluoromethyl; and so forth. In the above general formula (1a), the |ower
al kyl group in the definitions of Rla and Rea as well as the substituents
that Aa, Ba and Ca may have neans a |inear or branched al kyl group having
1 to 6 carbon atons. Exanples thereof include nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, isobutyl, sec-but¥yl, tert-butyl, n-pentyl (anyl),

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

di met hyl priofyd ., mrhkex ko iss@Rexyuentsneihy ppeseylt, Zhegemayl pent:jile,
3-net hyl pentyl, 1,1-dinmethylbutyl,.1,2- dinethylbutyl, 2,2-dinethylbutyl,
1, 3- di net rsdisuted , d2f Berefithet hyl butyl, 3, 3-di net hyl butyl, 1-ethylbutyl, 2-

ethyl butyl, 1, 1’%{,%{ f i;{éesf h_g_ M2 ?Q_u%v_s#&%:ﬁfﬁﬂésr itrﬁee;[th'ﬂapgﬂayhﬁ rp]ay have

1-et hyl -1 - et hyl propyl and so fort Anong t hese,

net hyl, etfyly éﬂ? Prepy! exAmoRt OMA Lodebit Y and@ndl dwab W My By elgwef erred,
and net hyl, efﬁ , h-propyl and isopropyl are nost preferred anong these.
The | over alichop) Kyydgmopl; ioxdhe defiup trepresinted by il i fUEM S t hat Aa

may have is a cyc] oal kyl, grqQup havin 3.t carbon, ato -and | es

t her eof iﬁdFUﬂb’r{QQFﬁ%?6b§1,P%QE?ﬁﬁgﬁﬁy?,8¥§EPgﬁgx?FoghgggéggoFﬁﬁeﬁghe

| oner al k i fh g | Qe Of subed + taen s, thateda, Ba and
Ca may ha3§¥%g%%ggk%ékiﬁg?%g;yn¥g Augdgta% %’25 derived.fron1;?e

af or ement | nesky oserhpdkyky Bucdmiase et hoxypay dedoxyb s thi priopdxyith

i sopr opoxy, ~n- but oxy, i sobutoxy an tert-butoxy. Anong these, nethoxy and
et hoxy ar el PHR¥ a%ﬁ%#ér?%&ﬁlq?ﬁPW?ﬁhﬁléj tﬁ?oﬁﬁﬁé%s  ower al kylthio

In the above general formula (I*), the lower alkyl
group in the definitions of Rm and R?®* as well as the
substituents that A*, B® and C® may have means a linear or
branched alkyl group having 1 to 6 carbon atoms. Examples
thereof include methyl, ethyl}hn—pr0py1, isopropyl, n-butyl,
isobutyl, sec-butyl, tert—butyl; n-pentyl (amyl), isopentyl,
neopentyl, tert-pentyl, l-methylbutyl, 2-methylbutyl, 1,2-
dimethylpropyl, n-hexyl, isohexyl, l-methylpentyl, 2-
‘methylpentyl, 3-methylpentyl, 1,1-dimethylbutyl, 1,2-
dimethylbutyl, 2,2-dimethylbutyl, l,3fdimethylbu£yl, 2,3-
dimethylbutyl, 3,3-dimethylbutyl, l-ethylbutyl, 2-
ethylbutyl, 1,1,2étrimethylpr0pyl, 1,2,2-trimethylpropyl,
i-ethyl-1-methylpropyl, l-ethyl-2-methylpropyl and so forth.
Among these, methyl, ethyl, n-propyl, isopropyl, 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 Qf the

substituents that A%, B® and C* may have means lower alkoxy




derived fromthe aforenentioned | ower al kyl. Exanples of the hal ogen atom
include a fluorine atom a chlorine atom. a bronine at JhEHSi®0%ort h.
Anong these, particularly preferred conmpounds include: 1)

N (3-cyano- 4-net hyl -1 Hi ndol - 7-yl )-3- cyanobenzenesul f onam de 2)

N- (3-cyano-4-net hyl -1 Hi ndol - 7-yl ) -6-chl oro- 3- pyridi nesul fonam de 3)

N- (3- brono-5-net hyl -1 Hi ndol -7-yl)-4- sul fanoyl benzenesul f onam de 4)

N- ( 5- br onmo- 3-chl oro- 1 Hi ndol - 7-yl ) - 6- a@bno- 3- pyridi nesul f onam de 5)

N- ( 3- br ono- 5- net hyl -1 Hi ndol - 7-yl )-3- cyanobenzenesul f onam de 6)

N- (4- br omprdyRjd¥ Gl rofr Whle 4rfepainehanizanes uldwenamldg17)such as methoxy,
N- (4-chloro-I Hindol -7-yl)-6-am no-3-pyridi nesul fonam de B) .

N- ( 3- br omethcoh ,0mo-prerioxyol -iBoHNoEEh MotBLt gy diSeEsIoPehafidde 9)

N-.( 3- br omp- 5- et hyl - | H-i ndol - 7yl ) - 5- -2- thionh f i de 10
N (4 b g0t 1 PRAGE. $ryp s sekavsang LPRBEIraLR: 8RR G2 17)

N-(3-chl O%Fkéﬂfhg&?.! - #1¥l Yofhershhi@mevibenzanesubienraniag1tand so forth.
The sul fortam de derivative represented by the general 26 formula (la) may
form a saldentivdd afir cacitcheora fodeasmt ireed grassantalikpient ESATRILES Phicl udes
zfa | E rs]eOf tthhee Choarg_pooguennd Satorrr? pirn%sleurgeEda b l&ohreirgee naegoal'r!., fao rc loari(nlea)atolizﬁ(,anpl es

a bromine atom and so forth.

Among these, particularly preferred compounds

include:

1) N—(3—cyano—4-methy1—1H~indol—7—yl)a3~

cyanobenzenesulfonamide

2} N-(3-cyano-4-methyl-1H-indol-7-yl)-6-chloro-3-

pyridinesulfonamide

3) N—(3-bromo—S—methyl—1H—indol—7~y1)—4—

sulfamoylbenzenesulfonamide

4) N-(5-bromo-3-chloro-1H-indol-7-yl})-6-amino-3-

pyridinesulfonamide

© 5) N-(3-bromo-5-methyl-1H-indol-7-yl)-3-

cyanobenzenesulfonamide

'6) Na(4—bromo—1H—indol—7—yl)—4ucyanobenzenesulfonamide

7) N—(4-chloro—1H—indol—?~yl)—6—amino~3—pyridinesulfonamide

'8) N~ (3-bromo-4-chloro-1H-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-1lH-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



salt with an acid include salts with inorganic acids such_ as

hydr ochl ori des, hydrobroni des and sul fates and salts w flBAY84HR0E5 aci ds
such as acetic acid, lactic acid, succinic acid, fumaric acid, maleic
acid, citric acid, benzoic acid, nethanesulfonic acid and :

p-tol uenesul fonic acid, and exanples of the salt with a base include
inorgani c salts such as sodiumsalts, potassiumsalts and calciumsalts
and salts with organi c bases such as 26iethylam ne, arginine and |ysine.
In the present invention, the "aromatic ring which may have one or two

ni trogen aafmlal qArESRAYedoby &DsABBNGiItRANaAr &8R4 | 6r hydbasar bameor a

6- menbered aromatic heterocycle which contains one or two nitrogen atons..
Exanpl es. pafeseing dnyeatiion iadgocdmcdivdes isalos Piclthige copearads, pyri dine,

/rinidine, ine, i dazj d fortha, Further . the ' C5-Cl2
Uhiat ur ot EEHRSRGAEE: EVor e A Rl o eh mi R Qo T

het er oat ongg 15ehA¢Hedn HQ® a N0 1300 tAN 1a%yganiat aeiaadsachul fur
aton represented by Mis an unsaturated nonocyclic or polycyclic ring.,

whi ch shares hy ddowhlle hoed wihyld robrobisies! esdt keddettesi poBudelasomati c

hydr ocar bons such as benzene an napht hal ene,, unsat ur.at ed .hydr ocar bons
such as cYdtEp&FEERdC aéﬁék%ﬁ%%%héf ArEtdfie feHe, @ﬁgﬁgoéFéHé,

cycl opent adiceng; - a¥sloheptadiiengand auakeechadiyene +and upsat urated
het er ocycl es such as tétrahydropyridine, pyrrole, furan, thiophene,

oxazol e, bemweadia ecidhi aztlhendssdtfhindzoleeid pypdapelteluemegaddbeictri azol e,
pyridine, pyrimdine, pyrazine, pyridazine i azi ne, indole, isoindole,

tr
19 August 35305 279GFABIILES, Sisdd§ FNn & thn8aParrdiRE LU 8 pht hyr i di ne,

inorganic salts such as sodium salts, potassium salts and
calcium salts ahd salts with organic bases such as
triethylamine, arginine and lysine.

In the present inﬁention, 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 Q° include
“benzene, pyridine, pyrimidine,‘pyrazine,-pyridazine and so
forth. Further, the “C5-C12 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 Qb. Exampies 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,




benzof uran, benzopyran, benzot hi ophene, benzi m dazol e, 0
benzot hi azol e, pyrrolopyridine, pyridopyrimdine and |n1&§2%§ §€®Pﬁe
Further, the expression "Qb and Mo nay share one nitrogen atonf neans
the case where one nitrogen atomis contained at the condensation sites of
the both rings. Exanples of the ring formed in this manner include

i ndazolidine, imdazo[1l,2- a]pyridine, imdazo[l,5-a]pyridine,

pyrazol otl,5- a]pyrimdine and so fort$# In the present invention, the
Cl-C4 alkyl in RlIb, R4b and R5b or the d-C4 alkyl in the d-C4 al kyl

whi ch may Igla%ntal'l%e%bl% BhAybet i tll;ud%%wlhan@ halaggeayammn Ab, D, R
RO, R, b 80 98 10b 1ib 12b 13b 14b 15b Ib 2b , Rr R, R, R r R,

R, R, Rb@nlzoGuamé, @amz@pynmanbeazlatmm)h@mebranohemldhkqlegroup havi ng
1 to 4 carbon atons, and exarrpl es thereof _incl u% met hyl , ethyl,

n-propyl i Q%ﬁﬁé‘&ﬂl hemaRthiaged Gy PYTEOLOBYEYA1RAd tert- butyl. The
EXpress %@%:Llﬂﬁ %Sta{ t&’ ?rﬂ_d‘@ﬂhzb?)fh Legenp ALRSF  naans that. these

al kyl gro@ bé substitu ogen atom sefl ected froma
fluorine astx@iﬁes%ﬁiml egPnanat Mhlm@y hs oA en eored i tarsyean dtadi‘neeansm  Exanpl es
i ncl ude monof | uor onet hyl , nmonochl oronet hyl, difl uoraoneth ‘
trlfluoroﬁﬁﬁhyﬁselWh@ﬂTQIHEhGﬂﬁﬁ@B@@tﬁﬂom Pﬁ GPnfalﬁﬁﬁoéﬁI%?%ethyl 1- or

2- nonobr onpet or |, hIo £ th
1,1,2,2,2- pe@?ﬁﬁla&(])iro(%le%hﬁe f%gtt:@é th‘QI 1}'I Gdor rop;ﬁ/%%ﬁ%égéooforteh rl,&lrmng
t hese, MR do @Mty ,madirféwqrrwleltd@yIl,ndtarzioflllm@netlhlyaazb{192 2-

monof | uoroet hyl, "1, 2-di fluoroethyl, 1,1,2,2,2- pentafluoroethyl and so
forth are yimstddias, Hmideeqirleodert] Aymisriticon PYIREoePL&a5al koxy in the O -

a]pyrlmldlne and so forth.
In the present invention, the C1-C4 alkyl in R'®, R'
and R% or the Cl1-C4 alkyl in the C1-C4 alkyl which may be

substituted with a halogen atom in AP, D, R'®, R™, R*®, R®,

R?b’ RSb, Rsb’ wa’ Rnb, Rl?.b' Rl:;br qub’ Rle, Glb’ ¢ 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-
monochlorocethyl, 1- or 2~monobromoethyl, 1,2-difluorcethyl,
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-diflucroethyl, 1,1,2,2,2-
pentafluoroethyl and so forth afe preferred.
In the present invention, the Cl1-C4 alkoxy in the Cl-

c4 alkoXy.which may be substituted with a halogen atom in



C4 al koxy which may be substituted with a halogen atomin 1 9 August 2005
28 Ab, Db and Group A means a linear or branched al koxy H&AUIYstZU08 4
carbon atons. Exanpl es thereof include nethoxy, ethoxy, n-propyl oxy,

i sopropyl oxy, n-butyloxy, isobutyloxy, sec-butyloxy and tert-butyloxy. The
expression "may be substituted with a hal ogen atonf nmeans that the al koxy
may be substituted wth a hal ogen atom sel ected froma fluorine atom a
chlorine atom a brom ne atom and an i@8ine atom Exanpl es incl ude

nonof | uor onet hoxy, difl uoronethoxy, trifluoronethoxy, 1- or

2- monof | ugroetphoxya droQp Z-m8RROCH! D105 AAXY  bdan el -AMANEF ATRELNPXY,
1,2- difluoroethoxy, 1,1, 2,2, 2-pentafluoroethoxy, 3,3,3- trifluoropropyl oxy

and so fork hto Ahorayrlidre sehomswn8klbuwpl.erethexgpf di it trofenee hosyy

.WWLLiquoronethoxy, 1- or 2-nonofl uoroethoxy, 1,2-difl uoraqethox 1,1,2,2, 2-
pent af | uort Mok I Y ¥t h ww%%d .n‘lhﬂfttyljré’xéfr'e%@ﬁ?ufcgﬁ}é’ﬁtyi'on, t he

Co- - O al kel gy GLIVANY oY bl 88N oAby 2uds Bk aapspal kenyl ' or

al kynyl having 2 carbon atons.” Exanpl es t I nclude vinyl, allyl,
2- or 3-butwsd itdted badadi 2mdlogeat oo, nzgusopypayl th2- mdidylyetdaynyl , 2-
or 3-butynyl and so forth. In the present invention, the aryl which is

present | PBESRRE G URA AEarks ogeh@tian SRiGCsesr BER™ BxddyPEd Peher eof

i nclude phanyl, 418&%%@%&9 O i LI antiD@nngbanaRr %Ltoirré a
pol ycyc a

nonocycli c or i'c ring ‘containing one or nore atons of nitrogen
oxygen anssathglds idxanmy esordmnefonsttidide pMrinabybmeittiotgzol yl ,
PYrazotyl. L S omatnosny, 1~ ‘ot S honof tuoroethoryy 1200 -t M a20I YL
monochloroethoxy, 1- or 2-monobromoethoxy, 1,2-
difluoroethoxy, 1,1,2,2,2-pentafluoroethoxy, 3,3,3-
triflucropropyloxy and so forth. Among these,
monoflhoromethoxy, difluoromethoxy, trifluoromethoxy, 1- orx
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 AP 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, Z—methylethyny;, 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 heteroaryl is a monocyclic or polycyclic ring

containing one or more atoms of nitrogen, oxygen and sulfur.

Examples therecf include pyrrolyl, imidazolyl, pyrazolyl,

triazolyl, furyl, thienyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, thiadiazolyl, pyridyl, pyrimidyl, pyrazyl,
indolyl, indolizinyl, benzoimidazolyl, benzothiazolyl,

benzoxazolyl, quinolinyl, isoquinolinyl, guinazolinyl,




i sot hiazolyl, thiadiazolyl, pyridyl, pyrimdyl, pyrazyl i ndol y

i ndol i zi nyl, benzoi m dazol yl, benzot hi azol ylI, benzoxazol?l“gﬂﬂﬁﬁ@ﬁlnyl

i soqui nolinyl, quinazolinyl, 19 August 2005 29 phthal azi nyl and so forth.
In the present invention, the expression "RSb and ROb may forma 5- or

6- menbered ring together with a nitrogen atomto which they bond, and the
ring may further contain a nitrogen atom an oxygen atomor a sulfur atom
in the definitions of R8b and ROb nea@® that RSb and ROb may form
pyrrolidinyl, piperidinyl, norpholino, thionorpholino, piperazinyl or the
i ke toge%m&mdmagqn@heaaut@ggg@r@hon1to whi ch they bond. In the present
invention, the alkyl in the am nosulfonyl which nay be substltuted wth
mono- or di (Cl- InCkhel [oyb’ﬁsen(:cln@&namyl.)tE(BO)?fSQI(B@&l@tL aR%yla@n!e)R Cl-C4

al.kyl or pheny sulfo | am no whi ch ubs tuted the Cl-C4 al kyl
& O el e CHEEP SRR gD TPRCEBEn YAt hodn EREOgERe. al kyl

whi ch may ¢ “edTwier e Pﬂe

groups defat%%ﬂt%ﬁm@ﬁethe?%%lﬂesa% Uﬂ% %Ilks)él &RS 'fﬁ%lt'ﬂ@% @%hmal ang,

et hyl ene, . propyl ene, butyl ene, nethyl nethyl éne, ~. 1- met hyl et hyl ene,
1-, 2- ornﬁf&e@hml@m@pylamepxydenehhpmnethwlenéfamda$omﬁouhhthéurther t he
C1-C8 al kanoyl .teans formyl, acety roglonyl butyryg i sobutyryl,

val eryl, 2@wt¥&Pstﬁé R an IR\t%%a%?e Rt Rnvendi &n. WQ¥3§9%%ectivg
group-in ro1d! 1%&19rgﬁﬁﬁ gﬁﬁ T8y 32 %o% HB?t%ﬁ&b&%r%EQEEnoeresent In
Jb is not “particu I 3 I"ong e group 1s known as a

protectiV@ﬂ@emu&um&lammnmhboulﬁeuabgetgamlwlth 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)s"-(C1-C4 alkylene), C1-C4
alkyl or phenylsulfonylamino which may be substituted and
the C1-C4 alkyl which may be substituted with C1-C4 alkyl
in Group A mean thé same alkyl groups defined as above.
Examples of the alkylene include methylene, ethylene,.

. propylene, butylene, methylimethylene, 1- or 2-
- methylethylene, 1-, 2- or 3-methylpropylene,
dimethylmethylene and so forth.

Further, the €l1-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"rpresent 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



synt hesis. Exanpl es thereof include benzyl oxycarbonyl, t- butoxycarbo yl,
fornyl, acetyl, chloroacetyl, 2,2,2 trichloroethyl, benzﬂpfﬂé 2
benzhydryl, trityl and so forth. Further, the protective group in the
carboxy which rmay have a protective group and the protective group of the
19 August 2005 30 carboxy in Risb are not particularly limted so |long as
the groups are known as a protective group of carboxy in usual organic
synt hesi s. Exanpl es thereof include nedthyl, ethyl, propyl, isopropyl,
t-butyl, methoxymethyl, 2,2,2- trichloroethyl, pival oyl oxynmethyl, benzyl

and so fOEbBbok? &heRH@ea@@tnb@vgaktgaulgxayph@ﬁleédtB@ iabétEEU@Hé for
the expression "which may be substituted” or "which may have a

substi t uegtroupachudekaotal egen aronﬁcclvengabhpl0§rcaabhbxylmhu@hahay be
"substituted with a hal ogen ato dro 1- CA al kyl m no
which rmy OBGenShLSYREEes us (HRHBRACS ohbareSt GOl ds w5ty D 45hi kony!

or al kyny ano jac¥liu@ no&gkgg he¥hl¢h pRY be substituted

W th nonokroﬁ¥ |-%E§$629§Ikyl) ucg}boxy C% 5ad al koxy) car bonyl ;
carbannyltmhcbmonagtbylsubsvaﬁuyédxymEhhympnbenayldandCﬁoCﬂoatkyI) and so

forth. The heteroc C|IC conpounds containin sulfonanlde represented by
the general forf®l &BheIBYSRE)TT OPRERTEAPt SHRTRISH QEi BhBrsuPHEEkEUCHhe

Present | pYent,ancahsasghBh| URSANLG BE LNB:EOURPURUSqEeRLASERt fdybY the

gener al or mu les o an acid include salts
wi th inorganecaasidstitabnas hydiudblarthSgenhydbmbrOMFdQSaahglsutfates
and salts with organlc acids such as acetic acid, lactic acid, succinic

aci d, funtkexyaefgchniipygi be gePatitpteficwathds BehosrR &EPH;
hydroxyl; hydroxy(Cl-C4 alkyl); amino which may be

substituted with mono- or di-(C1-C4 alkyl); C2-C4 alkenyl
or alkynyl; cyano; Cl1-C8 acyl; aminosulfonyl which may be
substituted with mono- or di-(Cl-C4 alkyl); carboxy; {(Cl-C4
élkoxy)carbonyl; carbamoyl which may be substituted with
mono—- or di-(Cl-C4 alkyl); and so forth.
The hetefocyclic 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 (I°). 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, iactic 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




met hanesul fonic acid and p-tol uenesul fonic acid. Further, exanples of the
salt with a base include inorganic salts such as sodi um!8£Ugyst ZPassi um
salts and calciumsalts and salts with organic bases such as
triethylamne, arginine and |lysine. Hydrates as well as optical isoners of
these conpounds, if present, are of course all included in,the 19 August
2005 31 scope of the conpounds. Further, conpounds which are fornmed in
vivo fromthese conpounds by metabolism@isuch as oxidation, reduction,
hydrol ysis and conjugati on and exhibit angi ogenesis inhibitory action are

al so incl ugedpe &HMERET comPOui€s ety it i hh3Rls Rl vdes reonpounds
whi ch undergo netabolism such as oxidation, reduction and hydrolysis in
vivo to prbduwsedt he vovpofmas diesdeconesends bhynvestalonlisiheswdnpounds f or

use in the present inventiop can b roduced_ by various net hods. For
exanpl e, S%}HES%JFJ‘?]PIE r?r‘é‘fﬁ*bb%nag'éy‘g‘b%&’ﬂ%aﬂ‘@ %?%%‘F‘%%te]d’ri ffapanese Pat ent

Lai d- Op?%ﬁv%iﬁ‘aéﬁﬁ_‘o%éﬂ%éi% Nosi ffé@?@@tfn%&?éf%%lﬂ%hir@]?{g%&s The

present invention w e expl al ned nore speci y W reference to the
fol | owi ng Exaipées. thélopessent t hreveacopen odlddeiprbsdrd domeninidm 1S not
limted to them !Reference Exanple 1), Effect _of Conpound A on integrin a2

expr essi o MG PP CRFE RGP -l TR dDiHe| 3% CTH R ELIHUVERT UG 39 at ed

from hummw@&jf%%g% %QW;'@QS%(?%%&S%:ﬁg%mﬁﬁ%&@é@%t@%resent

hydrocorti sone onet |
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 TLaid-

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 o2
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 (AZ-IIE1Q) 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.



were subcultured in a type--1 collagen-coated flask (Sum.lon), and the
fourth to sixth subcultures were used. The anti-human iﬁ?é‘@'ﬂPﬁZQQF’anti body
(A2-11E10) was purchased from Upstate Biotechnol ogy Inc. The anti-hunan
CD31 anti body (JC/ 70A) and an FITC-| abel ed F(ab')2 fragnent of rabbit

anti - nouse i nmunogl obulin were purchased from Dako. 19 August 2005 32 The
cells were inoculated in a 25-cnRflask for cell culture and cultured at
37Cin a CX2 incubator. After 3 hoursggthe nmediumwas replaced with the
sanme nedi um cont ai ni ng Conpound A (5, 50, 500 ng/m) and further cultured

for 48 hours. T ] N 5 | i
160 1 of “Pes (0" B 78 TR Er T 4R et AR A Kl

added, anddhur&elild wEridacuhatEt atidG fao, 3Rcabaubes, AvsdedB with PBS
and then incubated with the FITC | abel ed secondary anti body for 30

m nut es. Theugsel | thewaresdivgs g wiar-aRRS andh fde SefMeoBiedi?Ed with Cel | Fi x

(Becton Dickinson). The fl uprescen val ye of xl%}4 el.l.s of each sanple
was reasUTEE BT APRRES i@ﬁr%e%to:)bn nﬁ/(r:[éi)nggn .fcufﬁehe_rexpression
amount of 4| eeld /¥ face dmieculrgeas1eht gepedcobyeobagChhAT2t RE

fl uorescence val ue of each sanple using the fluorescence value of the

control sanpl eelifsi clerdi dlnatedcant a0 pheopr PREr y0 ahti b8dy (f0bEow ng

equation). RWMFl (relative nmean fluorescence. int enSicﬁ%d = Sanple MFI (mean
f I uor escer®@int ehsi® y§ 1 Bk R HUIRE WAL EbQEp WS A9 r 122Eohdund A (50,

500 ng/ M )qedecraased Mgt Hd M2 RPrRS $lig 30 URG st HWMER pBS

[ Ref erence Exanple 2] Influence of anti-integrin a2
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 o2 expression amount on HUVEC.

[Reference Example 2] Influence of anti-integrin a2
antibody and Compound A on tube formation

Type-I 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




anti body and Conpound A on tube formation Type-1 coll agen gel was
each well of a 24- well plate and gelled, and HUVEC_suspéﬁ%@&wﬁﬁo
serumfree nedium (Human Endot heli al - SFM Basal G ow h Medium .G BCO BRL)
containing 10 ng/m of EGF (G BCO BRL) and 20 ng/m of bFG- (@B CO BRL)
or 20 ng/mM of VEGF (Wako Pure Chem cal 19 August 2005 33 Industries) were
inoculated at a density of 1 to 1.2 x 105 cells/well. The cells were

cul tured overnight at 37C, and overlag with type-1 collagen gel for

gel ation. Then, the aforenentioned serumfree nedi um (containing EG-F and
bFG- or i ni tizint ' 2,anti bad r npound A
was addedygﬁgk?%g%%glPEQ%E?QQFH?EEE? gﬁlguggégﬁg %gcﬁfgg ﬁ'ga§s$@For t he )
action of ddia saiieilli. nteige | e BPs Wt ¢ bodysutdie expeatidgent ata3d? tondust ed by
~using a 96-well ©plate. After the culture, the cells were colored with MIT,

and the t 6T 1pdenwdthy tHOVEE GeldapRbt 861 abREdIahaEioR- nTReBscHR. The

phot ogr aph, mas eh%&%%%ﬁiéSQuRXﬁ%eﬁcﬁepgﬁm {ggﬁtggg'kngGkoﬁﬁatE?EFby HUVEC
was quant@f|e§“€y measuring the T'engths o s tube by using 1 nage

anal ysi s sof 4pRg, colNRG i RERBEa2a2fq( VhAAN ) nt A§rshown bAtEbBdy2orit Was
reveal ed that the anti- intégrin ag anti body i nhibited the tuge formation
of HUVEC Comggsed By WESFaddadi eadi ket rallbnvegei Auakheisclabsredd in the

t ube formatiqn.induce bFG-. Further, as sh in Fig. 3. Compound A
\ nhi bi t ed athd ' Gbgof‘ognaéii’ﬁn oforVEE a?#fdi&e‘afo‘é{}‘%ﬁitb?l%@lflw%g Wi th
the resul ta%tquoagf,ev‘tﬁ@C@xEé@mbat2wais,t c¥WAguELasi g¢r adihBak Genpeund A

inhibited the tube formation by inhibiting the integrin a2
plate.

gg;i aced in

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 (MITANT).
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 o2 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 o2

expression.

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

100 pl of suspension of KP-1 (human pancreatic cancer

cell strain) in PBS (5'x 107 cells/ml) was transplanted

into the subcutis of a mouse (SLC KSN, female, Lot. No.



expression. [Exanple 1] Correlation of tunor volume increase inhibitory

action and platelet integrin a2 expression inhibitory aélgipéﬁuﬂfzoéérrpound A
100 | of suspension of KP-1 (human pancreatic cancer cell strain) in PBS
(5 x 107 cells/m) was transplanted into the subcutis of a nouse (SLC KSN,
femal e, Lot. No. 19 August 2005 34 085605376). From one week after the
transplantation, 0.5% nethylcellul ose agueous solution (vehicle) or 100 or
200 ny/ kg of Conpound A (suspension i340.5% et hyl cel |l ul ose) was orally
adm nistered twice a day. The body weight and the tunor vol une were
nmeasured i figBg ity i TR P WRE wellke a fFRUS & MBS ANRYINEIIAGG W Toh sdi et hyl

et her, and blood was <collected fromocular fundus by using a capillary
tube i n a medhylcelhelesarasgueduRl sofublood( wasidle uited W4 bBIHE of PBS
cont ai ning 0,0038% sodi um citrate aqueous solution. . FITC-|abel ed

anti - mous@EHDP Lt PHINAY Phal $HFRENS 1At 10 Nb: 0% 085D Ce bt LNRE) MD06073)

was dilute 0.t i : % ' I Qfs e i body
was addede‘?%so’Q%Eé?f%fg@ﬁgng%¥%§n%%%%@T %);'m' %eb]& s_‘"}aélﬁgtgv%e qﬁ) r eact
at room t egiperainse. forufd wenetmsaantedasses daidyghime dobtss. ( BACON,
Cat. No. 2235). The residue was added with 900 R of PBS,_  and a platel et
fracti on ViBRUSR A%t B DRIz Whhed tRiskut t2Fheg: | 2RBitPIRRA sT3fRe

Cteri . ; rgn!
ot bur ) kRS, £ A DIEOTEY Ma PP EU e AR 2 A
shown in Fighiil¢, + GREMaMEsA | nhighi togd ke dKirak tdinmit e hin® i39er gase at

doses of 100 s SmiSiding 9 0858 sodium cit i
: g (. t sodium citrate agueous 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
pl of the diluted blood. The mixture was allowed to react
at room temperature for 60 minutes and passed £hrough a
filter (FALCON, Cat. No. 2235). The residue was added with
900 pnl 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 incréase 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 o2 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,



Along with the results of Reference Exanples 1 and 2, it was considered
that Conpound A inhibited the tube formation by inhibitilddueHe 2086egrin a2
expression and inhibited the angiogenesis induced by tunor, resulting in
the inhibition of the tunor volune increase. As shown in Fig. 5, Conpound
A decreased the integrin a2 expression amount in platelets nmeasured at the
sane tine. The decrease of the integrin a2 expression anmount in platelets
was observed at doses of 100 ng/ kg andg5200 ng/ kg, 19 August 2005 35 at

whi ch inhibition of the tunor volume increase was. observed. Thus, it was
demonst rated (haly Uhg, 0l ear) 0, A%, EXRESSLON AU 0L Pl afel ets coul d be
used as a surrogate et ket 010t he' T unor vol Une 1 ncrease 1 nhi itory action
of  Compoitk A-vd Ddusifisal iAPRILISC dkirdonkY rAteQr ¢indg kAt HatRLESANK2
_invention, i1t becones possible to nonitor efficacy of a drug, for exanple,
an angi ogetresdss iomi rewrt ivhiglateddts taould iy uipest facacyswgrodatit biting
integrin expression, by using integrin expressi.o. nmount_i.n platelets as a
surrogat e rﬁ’fﬁ?}keel? .Ogi H‘é% 1&?%?’&‘@‘?%“@%1#%%&%5? Ijgpl’b’{h]l O&Yecﬁca%lcp SHnpl e,
efficient bdokd ng. becones possi ble. 19 August 2005 36 WHAT IS CLAI MED -
IS: 1. A nethod for testing influence of a drug on integrin expression,

whi ch conprises the step of neasuring an integrin expression anount in

| atel ets of  a tient to ich the drug is adm ni stered and the step of
geterninirEPduSé¥aal Applicggllgty 9 P

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.



i nfluence of the drug on integrin expression in cells other than platelets
based on the neasured expression anount. 2. The nethod a&%@@ﬂ“ﬂ&OP claim
1, wherein the integrinis integrin a2. 3_ The nethod according to claim
1, wherein the integrin expression amunt is nmeasured by an i mmunochem cal
met hod. 4. The nethod according to claim3, wherein the imunochem cal
nmethod is flow cytonetry. 5. A reagent for quantifying integrin,

conprising an anti-integrin antibody, for use in the method as defined in
claim3. 6. The-method according to claim1, wherein the integrin
expressi on anount i s neasured by neasuring an anmount of nmRNA coding for
the integrin. 7. The nmethod according to claim®6, wherein the anount of
mRNA i s neB&Tr &8 BLAFRRMtESati ve PCR. 8. A reagent for quantifying mRNA

“Goding for i ntebtih e SPhe A4 Mo REEuBE Aerf et 1A S aim 6. O, The
NNy b T O AT e

S2N- Z- - R 1)ntedeieiexBasepoes antosind @6- Glatalyksr bfigaopadidnt t Bo

10- rrenberw%gictpeéheer ° rrt}/gl irsi rE]:l ’mi%aicsr{]:ecz):fedw;kgihtﬁysggpsggsgiéit:g}:ggnfgg
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 flow cytometry.
| 5. A reagent for quantifying integrin,
comprising an anti-integrin antibody, for use in the method
as defined in claim 3.

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

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

8. A reagent for quantifying mRNA coding
for integrin, comprising a nucleic acid complementary to
mRNA coding er integrin, for use in the method as defined
in claim 6.

9. The method acéording to claim 2, wherein thé drug
is a sulfonamide compound represented by the general

formula (I):



partially saturated K represents a single bond, -CH=CH - (CR4bRS"
),n"-- wherein Rob and RSA' may be the same or drfferenﬂgéﬁﬁuﬁé@ﬂ5
represent a hydrogen atomor Cl-C4 alkyl, and m' is an integer of | or 2
Rl represents a hydrogen atom or C1-C§7a|ky|; Z represents a single bond
or -CONH; and Rrepresents a C6-Cl10 aryl ring or a 6- to 10-nenbered
het eroaryl ring, each of which nmay be substituted and partially saturated;
or a pharmacol ogically acceptable salt thereof, or a hydrate thereof. 10.
The net hod accordrng to claim9, wherein R represents i ndol e, quinoline or
i soqui nol i ne. met hod according to claim2, wherein the drug is a

sul f onam de,c e ted by the general fornula (,a): wherein Aa
represents ﬁ%gﬁggg FER% S(Epcyclrc aromatic ring which my be

__substitut eqjhBainepresents a 6-nenbered unsaturated hydrocarbon ring or 19
August 2005 38 an unsaturated 6-nenbered heterocycle containing one

ni t rogen aﬁbme@seaeheseao&ﬁemqua@ylof1ﬂ¢nd&rwm@ e mubenddiieed;, Ca

represents_a 5-nmenbered heterocycle containing one or two nitrogen atons

whi ch may BETEFReEYLurdng, RPaCheBfewbith BathyhR chths bittorest aot C6 al kyl ;

Via represeg%&tqashggggtggggegr -CH=CH-; Ya represents a carbon or nitrogen

at om
K represents a single bond, -CH=CH- or -(CR™R®®),’- wherein

R" and Rﬂ’nmy be the same or different and each represent
a hydrogen atom or C1¥C4 alkyl} and m® is an integer of 1
oxr 2;
R* represents a hydrogen atom or C1-C6 alkyl;
'z represents a single bond or -CO-NH-; and
R represents a C6-Cl0 aryl ring or a 6- to l10-membered
heteroaryl ring, each of which may be substituted and
partially saturated; or
a pharmacoclogically acceptable salt thereof, or a hydrate
thereof.

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

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

formula (1°):

Rfa
WA-SOLN-
2

wherein
A® represents a monocyclic or bicyclic aromatic ring which
may be substituted;

B® represents a 6-membered unsaturated hydrocarbon ring oxr



Za represents -N(R2a)- wherein Rea represents a hydrogen atom or | ower
alkyl, or a nitrogen atom or a pharnacol ogi cal |y accept 489484008 her eof ,

or a.hydrate thereof. 12. The method according to claim1l, wherein W
represents a single bond. 13. The net8od according to claim1l1l, wherein WA
represents a single bond, Za represents -NH, and Ya represents a carbon
atom 14. The nethod according to any one of clains 11 to 13, wherein Ba
represents benzene or pyridine which nmay be substituted. 15. The net hod
according to any one of clains 11 to 14, wherein Ca represents pyrrole

whi ch may bansepsetyxriestl 6-i@nbEredmbthetdoagededebgthonth@isndl, wherein A

represents gepzene ortﬁﬁridin whi ch may be substituted, Ba represents
benzene whi th* ey heQUbAT tditeFereatrmpr 636kt 9f phiehlBanheh nay be

m§gp§titutednﬂM&i@ugé§pnts a single bond, and Za represents -NH. 17. The
met hod according to claim2, wherein the drug is a heterocyclic conpound

cont ai ni ng ulreprasiett s aeﬁpmemnéeddbweﬁéﬁbé&ﬁmﬁEﬁoﬁﬂHﬁHﬁ@% bal) ox19 August
2005 39 ~ 11 0 Rlb \ | b (fib, Bb-Kb-S-N zZb W Ub, U 11 O wherein

Ab repr esert® PRI R tOMSvhichamayebe asahft hydtesy | -

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

" W® represents a single bond or -CH=CH-;
Y* represents a carbon or nitrogen atom;
2% represents -N(R?)- wherein R*® represents a hydrogen
atom or lower alkyl, or a mitrogen 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 wW®
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 subsﬁituted.
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 2° represents -NH-.

17. The method according to claim 2, wherein the drug

is a heterocyclic compound containing sulfonamide

represented by the general formula (I®):



Cl-4 aIkyI or al koxy which may be substituted mnth a halo en atom cyano;

- (CO kbNR2bR3b wherein R2b and R 3b may be the same or dﬂ$gég%%?0 each
represent a hydrogen atomor Cl-C4 al kyl which nay be substituted mnth a
hal ogen atom and kb is 0 or 1; C2-C4 al kenyl or al.kynyl which may be
substituted; or phenyl or phenoxy whiTh may have a substituentsel ected
from Goup A nentioned below, Bb represents aryl or nonocyclic heteroaryl
whi ch may have a substituent selected from G oup A nentioned bel ow, or
wherein Qb represents an aronatic ring which may have one or two nitrogen
atonms, Mo represents a C5-Cl12 unsaturated monocyclic or polycyclic ring
sharlng a double bond with Cb}\ whi ch may have one to four heteroatons
selected froma nltrogen _gbom anboxygen atomand a sul fur atom Q and M

_may share a nitr pat Y Vb, nmay have a substituent sel ected
fromGoup A nenn;dﬁed Jel o bep“ sents ‘a single bond or _(CR4AbRSD) nmb_
wherein R &B—&ﬁ&s fraywe yﬁe sane or different and each represent a

hydr ogen at om or }C1- CA al kyl, and nmb is an integer of I or 2; Th, W, Xb

and yb may be the sane or different and each 19 August 2005 40 represent
=C( Db) - MhELEIn Db represents a hydrogen atom a hal ogen atom hydroxyl,
Cl- 4 al kyY SFeéPkoxy which may be substituted with a hal ogen atom cyano,

i g L TR T T
hal ogen at©h-Cénalkypl i or (aloroxly, mﬂﬁxﬁiiﬁ%y be substituted with a
halogen atom; cyano; -(C0)y"NR*’R’® 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 k" is 0 or 1; €2-C4 alkenyl or alkynyl which may be
substituted; or phenyl or phenoxy which may have a
substituent selected from Group A mentiéned below;

B represents aryl or monoéyclic heterocaryl which may have

a substituent selected from Group A mentioned below, or

__

wherein Q° represents an aromatic ring which may have ohe
or two nitrogen atoms, M® represents a C5-Cl12 unsaturated
monocyclic or polycyclic ring sharing a double bond with QF,
which may have one to four heterocatoms selected from a
nitrogen atom, an oxygen atom and a sulfur atom, Q® ang M
may share a nitrogen atom, and QP and MP may have a
substituent selected from Group A mentioned below;

K® represents a single bond or -(CR™R*®")m’- wherein R*® and
R°® may be the same or different and each represent a
hydrogen atom or lecd alkyl, and m® is an integer of 1 or
Z;

b ' .
T, W°, X® and Y° may be the same or different and each




al kenyl or al kynyl which may be substituted; or a nitrogen atonm Ub and Vb
may be the sane or different and each represent =C(Db)- qe085t20Bp has t he
same neani ng as defined above, a nitrogen atom -CH2-, an oxygen atom or
-CO; Zb represents a single bond or -CONH; R b represents a hydrogen
atomor C1-C4 alkyl; --- represents a4 ngle bond or a double bond: G oup
A: a hal ogen atom hydroxyl; Cl-C4 al kyl or al koxy which may be
substituted with a hal ogen atom cyano; -R8bRObN (NH) Pb- wherein Rsb and
ROb may be the same or different and each represent a hydrogen atom or

Cl--C4 al kydeptkisehtay (D) SUPBEF 1 efP WidhcacRakogen a b is 0 or
1, RBb and ROb nmay forma 5- or 6-rrenberetg§er ieng togeyﬁgg%\l}m tggog' n%ltrogen
atom t o whibéloge8y abend, hadgortils £ilrgimayky? uot helkeontwhicka @iy regen
_atom an oxygen.atom.or .a,sulfu atom and nay be substit uted;

ani nosul fo%&%g\%ﬁ?gﬁeﬁavlgg ash'ﬁif’ﬁ?ﬂt 85O t AY 0-‘b¢0HibNR%b®c11’3C4 al kyl);
Cl-C8 aryl whekieeh REY bR RIbsiid Wedhnd Gl ). Sh- (£1-C4

al kyl ene) wherein sb is an int e%er of e(()%]af%groqg@% -e%%g)ta%z{?lcegtgh

phenyl sul f 5prasend ahhyroggnbetembsti cuied; atkf COIONRADRIYL wherein
R1Gb and Rl or different and each represent a hydrogen

g i
atom or Cl- FRYFeAVRTER felabracipteryutant it t A Sa Oh@iroden oat 6368 ani no
whi ch  mayabresvbshit 44 At n - - is 0 or 1; or 19
August 2005 41 gryl or ﬁg?%&oarﬁﬁmﬁ?ghgén%d%se&?ﬂb% G4 {ed rb]rjﬂ%?gen -
phar macol ogtemj | y acceptabl e salt thereof, or a hydrate thereof. 18. The

method acgd I Oondyhe Hhe 050l Giefrent and each re
. present
=C(D°)- wherein DP has the same meaning as defined above, a
nitrogen atom, -CH,-, an oxygen atom or -CO-; |
zP represents a single bond or -CO-NH-;
R' represents a hydrogen atom or Cl-C4 alkyl;
——— represents a single bond or a double bond:
Group A: a halogen atom; hydroxyl; Ci1-C4 alkyl or alkoxy
which may be subsﬁituted with a halogen atom; cyano;
-R*RP™N(NH) "~ wherein R®® and R® may be the same or
different and each represent a hydrogen atom or Ci1-C4 alkyl-
which may be substituted with a halogen atom, and pb 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-{(Cl1-C4 alkyl); Cl-C8 acyl
which may be substituted;. (C1-C4 alkyl)-S(0)P~(Cl-ca
alkylene) wherein s® is an integer of 0, 1 or 2; .Cl-Cc4
alkyl or phenylsulfonylamino which may be substituted; -
(CO)"NR'™R'™ wherein R!® and R™® may be the same or
.different and each represent a hydrogen atom or Cl—C4'a1kyl

which may be substituted with a halogen atom or amino which

may be substituted with C1-C4 alkyl, and q® is 0 or 1; or



Vb each represent =C(Db)- wherein Db has the sanme neani nq def i ned
above, or a nitrogen atom 19. The nethod according to CIQWW9E$IEP518
wherein Zb represents a single bond. 20. The nethod according to any one
of claims 17 to 19, wherein at |east one of Th, Ub, Vb, Wy, Xb and Yb
represents a nitrogen atom 21. The nethod according to any one of clains
17 to 20, wherein Ab represents a haﬁégen atom Cl-C4 al kyl or al koxy

whi ch may be substituted-with a hal ogen atom cyano; (CO =bNR125R13b
wherein R12b and R13b may be the sane or different and each represent a
hydr ogen aammmbrCheﬁérahky]L whbék hmapybd esgsdasiddaded ov th a hal ogen atom

and rb is 0 or ‘1; C2-C4 al kenyl or al kynyl which may be substituted.
22. The ne?hBHaéﬂéSPépﬁgcﬁblﬁnﬁc€ﬁﬁ¢4ﬁlﬁﬂQﬂlﬁ;thnQPfIZIH?whéwdmnt@nly one
~of Tb, Ub . Xb and Yb represents —a nitrogen atom 23. The nethod

~according to 2Ry 6ne of claims 17 to 22., wherein only one of Tb, W and

Yb represents a D§!rDgemeBiedN abrdibyy ) kad iacq9r diRAerkenchai Mmd.
wherein the cells other than pI atelets are ceI I's of atissue in which

angi ogenesVs ]agh oweriesaitd AN ) nf Waenetn ob® ihdsgrtien sexper eeandng s
enesis_ inhibitory action. 25. The nethod according to

det d
cFa?%mlnevﬁgfﬁq%gl ‘%ﬁ% Veel T5 dterte PiMel ets are tumor cells, and the

i nfluence on 'rﬂfﬁﬂ'Thé”ﬁHEﬁﬁH(Hbdd%dQ%beE@ @QQ1ﬁ§1bug9rl§9 (HaY8t 2005
grow h inhibitory action. 4la
Z” represents a single bond.

20. The method according to any one of claims 17 to
19, wherein at least one of T, U®, v®, W°, x® and Y®
reptesents,a nitrogen atom.
21. The method according to any one of claims 17 to
20, wherein A® represents a halogen atom; C1-C4 alkyl or
alkdxy 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 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
21, wherein only one of T°; U”, Vv®, .Ww°, X" and Y® represents
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. |
24. " The method according to claim 1, wherein
the cells other than platelets are cells of a tissue in
which angiogenesis can occur, and the influence on integrin
expression is determined as anglogene51s inhibitory action.
25. The method aqcording to claim 1, wherein
the cells other than platelets are tumor cells, and the

influence on integrin expression is determined as tumor



growth inhibitory action.

41a
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