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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




effect of the drug on the expression of the integrin in cells other than
platel ets on the basis of the expression dose thus nmeasut®&fuousts93® Fv Ral:
T zz1n;,1 gd~[y~t1IWI-t ~r~ |J ~~ 19 August 2005 1 METHOD FOR TESTI NG
EFFECT OF ANG OGENESI S I NHI BI TOR VI A | NTEGRI N EXPRESSI ON | NHI BI TI ON
Technical Field The present invention relates to a nmethod for testing
effect of a drug that influences integrin expression, preferably an

angi ogenesi s i nhibitor. Background Art oCancer is a di sease show ng high
nortality, and the object of treatnents with anticancer agents generally
lies in isnpy: t i ' Eggh ASL,0A £0 vival tine.
However , i%ﬂ%%?% F%?f%3%¥£¥%3gg%%?%%%z}thenaﬁgfg¥%?8?gng§t%o%§g$fé%? of a
drug i n acSheel yerssed iefted Wikh axddnsdoef ofe sarvtial kédactaonbeate and a
bleod tunor, _antigen |evel are being used as surrogate markers _that serve
as i ndexeéltdfli'{zi*_’f‘ég Afedt iSGEOESHe Wafkeer 2 STAPErusECHETERE MeEROd
prolongation perid 4ihos d%eée‘?:rnﬁ_‘n@dl”%ndraf%l%fi%%g 's@uﬁg',”hﬁﬁ' tfLudi es of
anticancer agents also-requires a |ong-term study, T t unor reduction
rate, whi ghrkar Rereval waled dsh st imdledt iorelthes@petitper e@deot bEnehehas
been used as a surrogate marker. However, it has been pointed out that

t he tunor dreducurgmg athe camedmendcessarily serve as an index of life

prol ongation. Agcordingly,. it has been attenpted_to_u {] to

bt oar esei on. i 408 et iakielh, Fo%e"888m SEbSETSR et calFhabkF s erc. as

Surrogat e maklegiss i n

Panorex, which is an antibedy 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



addition to the tunor reduction rate. However, these rreth ds haye_ not been

established yet. It is considered that, if a biol ogical @F‘?H§§
August 2005 2 indicates a change induced by adninistratlon of a drug and

cl osely associated with extension of survival tine can be utilized as a
surrogate marker, a proper treatnent nethod can be readily determned in a
clinical study, and the marker can be used as an index of therapeutic
effect of the drug during the treatnesdt. The followi ngs have been reported
as surrogate nmarkers. Panorex, which is an antibody directed to

gl ycopr ot eittarEpGAMe myast o r@iarff};dmd axsexivemderpaiker dokbetdton cancer
cells and later identified as an adhesion_ nolecule. Its correlation with

t he survi \FaﬁtlrréEtE@ﬁ@rbé?%uféﬁi‘mqifeéeéénélsﬂﬁllﬁﬁat ESfAPRBATBY 8Fi ni nati on

inical O RGE o Je i 20 gR R bR e Papethngcr 11

clinical sfudicesngr e-feing cienditaied tiis) pgavehliek. rikematostatic speC| fic
anti gens have been used as a surrogate marker in hornone therag\é of
pr ostatl c aridedit itto  Riererad ifo GRA LN, dé@é&o(fBéﬁP@aLan& FRhE_E Ur ol ogy,

1996, A7 {4 HBRldae 25:300er A% LOIBEAE 3 UL ogRLe, n%rcksécginﬁea“

ang| ogenes USI n an I ogenesi s i n woun

after a h@ldsdipI@de ideddignisid %ﬁ‘ro@@ﬁ a@e@ab@r ahaiulqeeﬂrugxalﬂ’lfﬂed in a
phase-1 clinical study of BMS275291, which is a matrix netall oproteinase

i nhi bi t or .aryradwdmisgydtgron period by using it as an index also in

these diseases.

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




another matrix netal |l oproteinase inhibitor, a method of sin th8
enzymatic activity at a tunor site as a marker has been1$@ﬁ8 29 ?Gi n.
Cancer Res., 2000, 6(8), 3290-6). Further, angi ogenesis inhibitors

are. expected to serve as therapeutic agents effective for diseases other
19 August 2005 3 than cancer, for exanple, arteriosclerosis, diabetic

reti nopathy, occlusion of retinal veins, retinopathy of prematurity,
age-rel ated nmacul ar degenerati on, neovascul ar gl aucoma, rheunatoid
arthritis, juvenile rheumatoid arthritis, psoriasis, angionma, angiofibrom

and so formte?ﬂnaaém oot L TR ke ft AU PIENesi $) | idindd ithdecomes

possible to determ ne a proper dose of .a drug, drug effect and
adni ni st r athghopenésis bindeted) byt fidorebl aglexgwpwieh | factdest HEadks.

_Integrins are cell. adhesion nnlcﬁef:lullfe{_?&]g%%)r ess djecph%%t? cell surface and

conposed of? a2 h&ArH AR T3 T HY the G $%d in adhesion

bet ween extR@eebhil #hcolBt [BXoSEMY ane or of £i Nss@uh&e] Imo@s, wedd, as
adhesi on between cells. en a cell adhesion nolecule bonds to integrin,

si gnal sys$éds57h)t h&wdlterst drtt hes @decateenAsemmntesuithatndntednincel |
adhesion, but also cel] extension, cell_ growh, apoptosis
di f f er ent i A¥PDnis ciRvaker®t bh angicaanes vh, Irdfedi Ry G and shuror

formati on, ,capGet s %9&/@&%&%3&&@ B A5t AL S YRURG heAl | N9, Py Qedi 5

coagul ati on occur. hese integrins, 1ntegrin a2ll is known to
act on cohhgqiegendans nimdwred Sgy forddu besr askidst loml ol epndvesh afhalctdxe
involved in the tube formation of vascular endothelial _cells during
angiogenes(%E@E%o@@@ t;agﬁfqgm%nqag;owgy|factor-a (Friedlandex, 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.



Res., 1996, 224, 39-51). Further, it has also been reported that
antibodies directed to integrin al and integrin a2 inhi BPAsgusto0s
angi ogenesi s i nduced by VEGF in vivo (Donald R'S. et al., Proc. Natl.
Acad. Sci. USA., 1997, 94, 13612-13617). Integrin av(33 specifically
exists in endothelial cells under angiogenesis, and it has been reported
that the 19 August 2005 4 integrin av(33 neutralizing antibody (LM509)
inhibited the angiogenesis induced by fibroblast growth factor-2 (FG--2)
in an angi ogenesis nodel utilizing chick enbryo chorioallantois (Brook,
P.C. et al., Science, 1994, 264, 569-571). Further, it has al so been
reported that integrin av(33 is involved in angi ogenesis induced by FG--2
and tunmor necrosis factor-a, and that integrin av(35 is involved in
__angi ogenesi NCGnduced by vascul ar endothelial gromh factor (VEG) and

transform ng OF oY h factor- (Friedlander, M et al., Science, 1995, 270,
1500- 1502). @ $OLNHey aMe33 anti body and the integrin av(33
inhibitor are €gfrently

clini@yl studies. Disclosure of the

I nvention An object of tHdNpres@N invention is to provide a surrogate
marker for a drug that influences expression of an integrin, preferably
integrin a2, and inhibits angiogenesis. The inventors of the present
i nvention found that, uRder such a conditiqn that integrin a2 expression be
‘decreased, angtB§&ntYFENBE fREPAnEH2takliet HOSCEEABec AP ULy PEnER D
i nhi bi t e@ulfaedr bE HeREBIERLED DYed iGHEHANG100a BRe Yereral Jforaula (11)
(referred to as "Conpound Al

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.




hereinafter), which inhibits angiogenesis via inhibition of integrin a2
expression, integrin a2 expression on the surfaces of pﬂgfﬁpéﬁgoiﬁ

peri pheral blood was al so decreased. 19 August 2005 5 They further found
that the integrin a2 anount on the surfaces of platelets in peripheral

bl ood was useful as a surrogate mar keP of angi ogenesi s inhibition, and
thus acconplished the present invention. That is, the present invention
provides the followings. 1. A nethod for testing influence of a drug on
i ntegrin8- expr essgent whxch awenpi Feiss t WENSt epodindred$dr i AGEER T nt egrin
express! Ol ATRRg 1N MAIAILt S0 SoRAldiRAtaly OhiGhul Neodiied fox _
adm nistered and the step of determning influence of the drug on integrin
expr essi but4aricefPs wichén thamgiihmdepest debigsdd 18n°t he measured expression

_anmount. 2. The nethod according to 1, wherein the integrin is. integrin a2.
3. The néthdhcalebPEANGCraTEinghdCein MHELEI0N{EEG idFU%xSr &sion amount is

measur edg XfﬁﬂahﬁHH”88R§§Fﬁ@'ﬁgﬁkgg%Pgeﬁ%P§a§g§5§%%%x%ﬁC§§? a0 3

wherei n the-1 nmunochem metry. reagent for

gquantifyimg:i ntegrin, conprising an anti- integrin antibody for use in the

met hod as defined in 3. 6. The nmethod according to 1, wherein the integrin

expr essi on amountR’i s nmeasur ed by measuring an anmount of nRNA coding for

t he intequ@hS%)ﬁlhg_gfthﬁﬁ according to 6, wherein the anmount of MRNA is

measured by quamitative PCR _
‘"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%):



19 August 2005 8. A reagent for quantifying nmRNA coding for integrin,
conprising a nucleic acid conplementary to mRNA codi ng f dP AugH$te§0bn f or
use in the nmethod as defined in 6. 9. The nethod according to 2, wherein
the drug is a sulfonam de conmpound represented by the general fornula Rl
B- K-SO2N-2Z-R (~ wherein B represents a C6-C10 aryl ring or a 6- to

10- renbered heteroaryl ring, each of which may be substituted and
partially saturated; K represents a single bond, -CH=CH or -(CR4bRsh) @®- -
wherein Rob and Rsb may be the same or different and each represent a
hydrogen atom or Cl1-C4 al kyl , Jub is an integer of 1 or 2; Rl
representss/a hydrogen at o], alkyl; Z represents a single bond or

N 10 j/aryl ring or a 6- to 10-nenbered

. \ each of ~ whi ch_ray’ be sgﬁstituted and partially saturated;
or a pharnmacotogically acce al t ereof, or a hydrate thereof. 10.

The nmethod according to 9, ereipn represents indole, quinoline or

i soqui noline. 11. The nmethod\actording to 2, wherein the drug is a

sul f onam de conpound represented the general fornmula czar: 19 August

2005 7 wherein .
wherein

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-C6 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



Aa represents a nonocyclic or bi cycllc aromatic ring which my :
substituted; Ba represents a 6-nenbered unsaturated hydrd@&“ﬂﬁﬁ%ﬂpﬁg or an
unsat urated 6-nenbered heterocycle containing one nitrogen atomas a

het er oat om each of which nmay be substituted; Ca represents a 5-nenbered
het erocycl e containing one or two nitrogen atons which may be substituted;
Rfa represents a hydrogen atomor Cl--C6 al kyl; WA represents a single
bond or -CH=CH; ya represents a carbo® or nitrogen atom Za represents _N
(R2a) - wherein R28 represents a hydrogen atomor |ower alkyl, or a

nitrogen deomersy cr pharirdcd ogiicdl Imayadee ptudisltd tazlket], tBerem:emnias hydr at e

thereof. 12. The method according to 11, wherein Wa regresents a single
bond. 13. PRIESRS U<t @AYdiRsy SHPSEL tulicsheih VEPFEPPREENPEXIEC1S| ngl e bond,

Za represgitity I}ugd,n,bea;gql {RIRR S 8 ngg@ﬂes atomg1é. bdig, "B god

according to an 1T to 'wher el represents benzehe or
pyridi ne wﬁlebpﬁaﬁebessubsthuted 15. The nethod according to any one of
11 to 14, wherein Ca represents pyrrole which may be substituted. 16. The
met hod acé%ﬁdfﬁk?tm?thpd\ﬂﬁQQ§41Q&atﬁbﬁ%eﬁ@%ﬁﬁ?lPQ gd§99296588 benzene or

pyel di ne Wl L g0 SURRIAE 6 B3 LGP SRAHA o287 SRR, MLEE Yy e

substitute epresent pyrrole be 'su Stl resents

a single hoyd,geaid-alZadgrepnesqnts - - NH-.

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°

i



17. The method according to 2, wherein the drug is a heterocycllc conpound
contai ni ng sul fonani de represented by the general formul'8AUSESt20B5x3" ~ Tb
Olbgb K-~-SN Zb W vb , If O wherein Ab represents a hydrogen atom a
hal ogen atom hydroxyl; Cl1-C4 al kyl or al koxy which may be substituted

wi th a hal ogen atom cyano; - (Co) k bNR2bR3b wherein R2b and R3b may be
the sanme or different and each represent a hydrogen atomor Cl-C4 al kyl

whi ch may be substituted with a hal ogef atom and kb is 0 or 1; C2-C4

al kenyl or al kynyl which may be substituted; or phenyl or phenoxy which
may have maysuha&etuenﬁtsebe@tedohroanﬂwgﬁpmﬂim@nmagnbdvbehomr Bb
represents aryl or nonocyclic heteroaryl which may have, a substituent

sel ect ed ﬁﬂbﬁﬁ@ﬁ@@ﬁtAsﬁéﬁF¢6ﬂeéIQ@IGﬁpuBrAmﬁ@FEFﬂniﬁ ?%%ﬁ%éents an aronmatic

-ring whic gmngﬁﬁgg PLea oL 40 Cy(;gﬁgggp HXR [ ePRESEN Sr @ GRCL2

unsat ur at ocyclre or I'C ring Shari e bond wth Q,

whi ch may phaves rlﬂatiﬁhef @Hm&%@r@aﬂwf&r&elm @@dhr @epaeskntr agen atom an
oxygen atom an a sul fur atom Qb and M> 19 August 2005 9 may share a
nitrogen aydmpgendaCorand KB -Fdy ahkya,aandupdtis whtind@aas &f fr ¢t Group A
menti oned . bel ow;, Kb represents a single bond or - (CROR5b) nb- wherein R 4b
and R5b ﬁay be the sane or different and each represent a hydrogen atom

or Cl-C4 abkyl?, ardply v8 plyi ptegrs Oimd &F dZferent and each

represent :C(Dbj- wherein DP represents a hydrogen atom, a
halogen atom, hydroxyl, C1-C4 alkyl or alkoxy which may be
substituted with a halogen atom, cyano, -{CO},’NR®**R™
wherein R®® and R’ may be the same or different and each
represent a hydrogen atom or 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



Th, wb, Xb and yb may be the sane or different and each represent C(Db)-
“wherein Db represents a hydrogen atom a hal ogen atom Hydweust200&1- c4
al kyl or al koxy which may be substituted with a hal ogen atom cyano, |
-(CO, b NR6b R7b wherein RSb and R7b may be the sane or different and
each represent a hydrogen atomor Cl-C4 al kyl which may be substituted
with .a halogen atom and nb is 0 or 1, or C2-C4 al kenyl or al kynyl which
may be substituted; or a nitrogen atoh® Ub and Vb may be the sane or
different and each represent =C(Db)- wherein Db has the sane neani ng as

defined ahmieh aayidd a8 tait@Med;CH21,-can aQxyagn sqiogPofcr@&x z b
represents a single bond or -hCQ NH-; Rrb represents a hydrogen atom or
Cl- C4 al kygtkylene) ndymrssiontss asshnglietboad of @, dbubkeZbofid-C& oup A a

_hal ogen at hydr oxyl ; _Cl- al.kyl. or al.kox i ch .be supstituted
o h e el g R TSRS K B TP, fURBEL SHEHOD rmy  be
the same C{rcd%iqf’tfn@""e@’tlbasﬂ@eﬁéﬁh Hepraseniiia ndnoamatomerod - G4 al kyl
whi ch nmay be substituted with a hal ogen atom™ and pb is 0O or 1, R8b and
ROb may f aliiferentoranst madie regpreisegtt egbtybengen slrom wirt ICdg€d afldmit o

whi ch they hond,, and this rin further contain a nitrogen ataq an
oxygen at A Ha3y kU UESGHIARE WifToe DABSEPOUREE™ SR FBEMS SRVEMwhi ch
Y9 ! . .
my be  Subst iHeUteh oM ildh JNQA +8 cdlrlChaisial kyly) gb%cﬁ 8gyh ; 19 August
2005 10 whi ¢h may be substituted; (Cl1-C4 al'kyl)-S(O) Sb-(Cl-C4 " al kyl ene)
wher ei n slanys ar ihettegerargfl hithoma®; b€l sGhstaltkyledor ophenyl sul f onyl am no
whi ch may be substituted; - (CO gbNR1ObR1lb wherein Rlab and Rl11lb may be
Gy Pharmacologically acceptable salt thereof, or a hydrate
t he sane
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 A"
represents a 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.



different and each represent a hydrogen atom or Cl C4 aI kyl  which may be
substituted with a hal ogen atom or amino which may be sUBSuGusitZOISWi t h
Cl-C4 alkyl, and gb is 0 or 1; or aryl or heteroaryl which nay be
substituted; or a pharmacol ogically acceptable salt thereof, or a hydrate
thereof. 18. The nethod according to 17, wherein Ub and Vb each represent
=C(D b) _ wherein Db has the sanme neani ng as defined above, or a nitrogen
atom 19. The nethod according to 17 9 18, wherein Zb represents a single
bond. 20. The net hod according to any 8Re of 17 to 19, wherein at |east
one of Th, Ub, Vb, Wb, Xb and yb represents a nitrogen atom 21. The

nmet hod according to any one of 17 to 20, wherein Ab represents a hal ogen
atom Cl-C4 al kyl or al koxy which nay be substituted with a hal ogen atom

_.cyano; -( C@), BhdRrd 2R d3tprdiher €bn 1R1 2heaniin RcBd maylsbeotlhae: S@armEn or

di fferent repre a_hydrogen atom or, Cl-C4 al k which_ may be
substi t ut egﬂ t%%cca ha og%%H omP gnd D s JOnorhiCh C-)%éf‘eﬂfskenyq or

al kynyl  whpetnirayarise tél@bsmftiueleccb @2 . inFegrmet h@yr@ﬂm@mdliﬁgdeoeemyne(me of 17
to 21, whergil, . ;Qaly.one b , Wb, Xb and yb represents a nitrogen
atom 23. The nbt %ﬁ accolr %gt(t) fﬁﬁgne of 17 to 22, wherein only one of
Tb, Wb and25(b Feprvsdmds éalcmrtimgehOatlemwhE@eAmg@b@ 26055 10ehe. tiEe net hod
according boader MCreid thigoceldes, gt hefnd Nage PlALGLaLs e eftlo-of a
tissue in which angi ogenesis can occur, he 1 nfluence on Integrin

expr essi one¥rRrefstiennipedptermined as tumor growth inhibitory action.



as angi ogenesis inhibitory action. 25. The nethod according to 1, wherein
the cells other than platelets are tunor cells, and the19%WQW§ﬁ@@5on
integrin expression is determ ned as tunor growth inhibitory action. 19
August 2005 11 Brief Description of the Drawings Fig. 1 shows effect of
Compound A on integrin a2 expression. Fig. 2 shows influence of the
anti-integrin a2 antibody on tube formation. Fig. 3 shows influence of
Conpound A on tube formation. Fig. 4 ghows an inhibitory action of
Compound A on_  tunor volune increase. Fig. 5 shows influence of Conpound A

on integri S S i . st Mode for Carrying out the
A e e

| nvention present invention is a nethod for testing

influence of a driug an JHAREIEITTRMPIES dbot Gh orCAMdEES tde step of
__measuring an integrin expression anount in platelets of a patient to which
the drug I®XPRRHA ¥t ered, and the step of determ ning influence of the

drug on integrin expression i.n _cells other .than platelets based on the
measur ed expr essi‘Gir §h5§ﬁF? ?Wgﬁﬁﬁ?ﬁﬁ?i i%??NQﬁ{;Qﬂﬂ qrﬁfbégﬁn a2.
Integrin ahtisode®ficdiie smamariomf integrin famly of adhesion

nol ecul es expressed on cell surfaces. The sequence of human integrin a2 is

regi stered at tFadgGermBahiows tinf LAcnessicdh pdamd @2 203.tubspound A
nentionedngovq:decreases integrin a2
ormatiori.
Fig. 4 shows an inhibitory action of 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.




expression, in particular, and exhibits angiogenesis inhibitory action and
anti-tumor growth action. Therefore, effect of a drug r&Prugenti28es py
Compound A can be determned with higher sensitivity by measuring the
integrin a2 expression amount on platelets. 19 August 2005 12 Doses and

met hods for admnistering a drug to a patient are not particularly
limted, and those suitable for the purpose of the drug nay be used. The
met hod of the present invention is prégferably used to test influence of a
drug adm ni stered by system c adm nistration such as oral adm nistration.

The cells other pbhas phat gkehodke faot apanhisubathy al brigedo Rut are
preferably cells of a tissue in which angiogenesis can occur. For exanpl e,

vascul ar @eddtengl isale nodl s rdfiduirorlyt ilssudedan abpd mbotseosadtabldiet her, they
~are preferably fibroblasts or tupor cells, for exa

_ | e nel an cells,
' whi ch SnATE SUEROSE Oodh G A%lRY FiroleRd - apbpt olr ERaA T the
di F1 er ent igld Qih ane LA Loty dibedlel 42 + Uk a1 yshpeeoknheg! i n

a2 expression has een confirmed in nonocytes, B cells and T cells, these
cel | s can dahsp daninEstieraed byT ey steidiad aginibie tpaeédent suichvest conli s al so
useful to estimate functions of these .cells. The nethod for neasuring an
integrin SGFELSEFI®Fount in platelets is not particularly linited. The

RSP, PSS EnCRTRUTb R ERSUEEdely 2 hOVLSEDSELSE oL hod o

Exanpl es dfintihedyethed afrer pregnayly icetlagriof a tissue in which
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.



expressi on anount based on an i munochem cal nethod include an FACS

nmet hod. The FACS nethod is a method of neasuring fl uored@éwgustiZPensity or
the like of cells imunochem cally stained with fluorescence-| abel ed

anti bodi es by using a fluorescence activated cell sorter. Exanples of the
met hod for neasuring anount of MRNA coding for integrin include
guantitative PCR 19 August 2005 13 Hereafter, an enbodi nrent of the step of
measuri ng expression amount will be edAplained in detail in the order of
1. isolation of platelets, 2. quantification of integrin anmount on

pl atel et surfacesrang thr quantddiciainedt &t dha edldy) JTRNARWRURAL i N
platelets. 1. Isolation of platelets Platelets can be isolated by
t echni quesxifressaimn | dngat oni L hdbe fexpkatnesh, iif |4k aydt oretthe @vdieso forth.

1) Centrif tion: To bl ood % vol ume of 3.8%sodi ym_ citrate aqueous

sol ution icgg deid A 19 ‘?ﬁx‘f]jg? e %ts'ce%t rquﬁfb’é]ntoja%aucftﬁ" >?f£:1 151[%erg oM

tenper at urgndift h Pt Elet SCFARRETad QYR difaisEd as iRl et-rich

pl asma and centrifuged at 1500 x g for 10 mnhutes. Platelets are obtained
fromthe pirdeigiitrateNA 29mdibow oytwretedetsBl ood diluted with PBS or the
like is flown in a flow ;ﬁorreter and exposed to a | aser beamor a

simlar beamisftett Ll deEiet ated fromother blood cells based on

intensities of fArMAndSCHLLNG ddigted, i ishald @ ng | i ght
generated at that tine. 2. Quantification of integrin anount -on platel et

surfaces denttagriuganommt @t pf otteteticur foes oaronest muantd fdced dahan
i mmunochem cal nethod, for example, .
1) Centrifugation: To blood, 10% volume of 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



i mmunohi st ol ogi cal staining, ELISA, western blotting, flow cytonetry and
so forth. In ELISA for exanple, platelets are bound to@%‘—'ﬁé%ase vi a
antibodies directed to a surface antigen of platelet and thereby

i mobi l'i zed on the solid phase, and washed. Then, |abeled anti-integrin
anti bodies are reacted therewith, and integrin on the platelet surfaces
can be quantified fromthe amobunt of the binding labels. In western
blotting, for exanple, isolated 19 Augddt 2005 14 platelets are solubilized
in a buffer containing SDS and then subjected to SDS- PAGE and Western

bl otting. gheteidtegsia bbb sad ai meatmangec atbie iquiany ifis ety usi ng

| abel ed anti-integrin antibodies. In this case, if the -anount of platelets
i s quanti fiken bsultideeiedntd bORF RACK ard (WRE tr i Dlafiteingt- sdPface anti gen

at the sane_tine the unt of integrin. per pl P .
“quanti fi ed™*TRI¥ jr‘bv&’@%%%@t??, af’%?“r‘l‘)e&%“rr%lceé,{)“ v%%“gj%t?of&%?g b%Joli%%ultthg%l and
bound wi t hy Lisbeé@da@l Lihpbeaih Nainhoies. 1A thliat ebek ,f A&cthen can be
i sol at ed. based on forward scattering |ight and side scattering |ight, and
the i ntegmonaboohtpbatelatel bs sqeant belefidnt i dsiew Bntidwdigsg the
fluorescenge intensity on platelets. Flow cytonetr wi |l l_be specifical
expl ai ned o Lﬁ°¥%e9%§5%L85fs?¥£ﬁciw %&ﬁe?ﬁvgﬂ?ﬁ%ﬁqqsrﬁéhﬁﬁn1ted %y
the expl angid OfmoBye &6I li‘ﬂté%;?% CYE OB A a1 Nt O | N AP Lt i ed .

gquantified by using whole blood wi thout isolating platelets. 4 ?1 of bl ood

i's diluted wth BOERIw ofy RB&toont aion reyepiG38%heda drhooid s € aqueous
SO Lon affiLb0dss SLreston Lot ol L Aol o A BTG s B0 1 5 201
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



FI TC-| abel ed anti-nouse CD49b anti bodi es (BD Pharm ngen, Cat. No.
BD-558757) in the case of a nouse, or FITC |abeled anti - ‘BAwaRSIEBEDL

antibodi es (BD Pharm ngen, Cat. No. BD- 555498) in the case of human, are
diluted with PBS containing 0.1% BSA to an appropriate concentration. 10
it of the antibodies are added to 90 ?I of the diluted blood. The m xture
is allowed to react at roomtenperature for 60 mnutes and passed through
a filter (FALCON, Cat. No. 2235). To the residue, 900 ?I of PBS is added,
and a platelet fraction is isolated based on intensities of forward 19

August 20093k Scald aridig |d@ihts iapd ssjaiece&claq%qriigm@ mieghiuredasyr ed by
using a flow cytoneter (Becton Dickinson, FACS Calibur). Integrin,

pr ef er abl yudinteg i fl @ cydong tae| (@etion  jukitrisioned P Sméa@ddbag -
_fluorescence intensity on platelets. 3. antification of, integrin nRNA
anount i n PHR®EEt s PrBE esallac tirge Bt RER RRY5d S r'écted by the

guani di ne idg -Ifsafs%f \%gdrﬁglgg?&r%r@gglqlof@éé&fw{iﬂt%gme.onT A sitsaledtsed

pl atel ets are | SOGEN and |l eft at room tenperature for
5 mnutes. To the mxture, 0.2 m of chloroformis added, and the m xture

is stirred and then |eft for 2 mnutes. The reaction m'cﬂylt r its centrifuged
at  47C fot- Baphifiaataon ol AWK EE 2Rowet Rt ‘—%93-8 1), and the

super nat a i ﬂﬂf‘f r anther tube. 0.5 m of isopropanol is added
and the m'ni uérxeéjirs e?q{ ogt? ﬁl\?&oomterrperature for 5 mnutes. The m xture is

centrifuged at F30QRN pa alxt4d2Ctear b0 thenuas idikel 50 ioct@atRot or
TMA-11), and the supernatant is discarded.. To the ereci pi tlat es, 1 m of
70% aqueouEediathn e utiedhqds fddee 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



and the mxture is. centrifuged at 15000 rpmat 4?C for 15 mnutes

(MX- 150, TOW, Rotor TMA-11). The supernatant is di scar d84ugdsid0fhe
precipitates are dissolved in RNase-free H20 2) Quantification of RNA RNA
can be quantified by techniques of Northern blotting analysis, dot
blotting anal ysis, RNase protection assay, conparative RT-PCR, conpetitive
RT- PCR, quantitative PCR and so forth. Quantitative PCRis preferred. The
guantitative PCR technique will be expj@i ned bel ow, but the scope of the
present invention is not limted by the 19 August 2005 16 expl anati on.

CuantitatE&%lgggt&%nperéQéH@gt§§i$@lﬁ@wﬁiQYPef¥%beJ%HHw¥Edﬁkﬁﬁeh@nd ABI
Prism 7700 Sequence Detection System (PerKin-Elnmer Applied Biosystens).

The oper ausdngi FapEahoPrethewianbl BBRE Brépm 37 00eBegsencerbasect pbnon
_reaction and PCR The reverse transcription. reaction of the first step is
carried oﬁﬂsﬁ?ma&HPﬁﬁlBN?ﬁPeroﬁPQélﬁéTgiesBFFﬁ@F)'RNase i nhi bi tor and

Mul tiscribe Rev e cLLpt as LR- r pli i Eﬁﬁﬁg to the
obt ai ned RNA, kgé%iﬁéé?ﬁggéhx %rgeggggéggl§%€H18ﬁ8n$%§g%gggﬁ%§% en heating
t he mi Xt uteaakc433€ibar r3Qchiinut @dd PTRe NMikd urevdissdaatatati@yym for 5

mnutes to termnate the reaction. The obtained cDNA is used in PCR of the
second st &actper pé &her fadssusteR, 1FoFaskanl autaby cagdind YE¥em

compr ) "ty Mo3l sV, MIRIBSR Y S RG220 o et
AnpEr ase BNGersantrén8dsidrdkse QbefRRhiTafle CORgpDNAG PRl ysREBSES) to
(Perkin-El mer Applied
: 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



Bi osystens). As for the reaction conditions, reactions are perfornmed at
50?C for 2 minutes and 95?C for 10 minutes followed by d9AWeHe 208Asi sting
of reactions at 95?C for 20 seconds, at 55?C for 20 seconds and at 72?C
‘for 30 seconds, which is repeated 40 tinmes. The primers and the probe are
desi gned by using Priner Expression (Perkin-El mer Applied .Biosystens). For
conpari son of two or nore specinens, quantified values are used after
correction based on nRNA |evel of a hbluse keeping gene, which shows little
variation in transcription anount in each specinen, preferably nRNA |evel
of GAPDH. amifdritenee seiredl tyughensitepeafi meexpreasgi erprasseébhsamotiher t han
platelets is determ ned based on the expression 19 August 2005 17 anount
nmeasured B desstigedoebaygsur ThiS etpr sl bat hpduptn B RIVSEPTRRY above.

Thi s det ' [ b f d ' f;i,ntegri
“pr essi oR SR (TE SOHEBA AT T LOEGFL BLFSesiOh AhaURr i cell s

other than d¥aatelLifithlRaltegsin bxphesexpnessoantainuotlis ophatrel et's
declines, the drug can be determ ned to exhibit influence of declining the
integrin eh@ressliadeliatscel Thatolher 1f hbhe peapeees 50N GRERsely, when the

xhi bi | RPATEA SofaTiried: 3ot RECPnEanr Ph Groreddfan B SRbPIo her °
than pl at gl ftieddd J¥eldediNg iPLES BBl inRGRlOBxBIrS@spbAVidesedls
guantification reagent for use’in the nethod of the present invention. The
quant i f i catther rdegemladfeliehs .f | Cotvenbolly newben stharexpeeepionor
quantifyiggmﬁﬂhfgﬂigﬂggglgi% E%c%g%sggth%%e 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-




for testing influence of a drug on integrin expression, which conprises
the step of nmeasuring integrin expression amount in plat!l@Aegystad00a pati ent
to which the drug is adm nistered, by an inmunochem cal nethod and the
step of determining influence of the drug on integrin expression in cells
ot her than platelet based on the neasured expression anount. The
conponents of the quantification reagent of this enbodiment may be simlar
to reagents for use in immunochem call§uantification of integrin. The
guantification reagent of this enbodi nrent can be produced by a technique

sel ected firpadhesetameRt eRalbey 1usRd dd wilthe apfadoetisoenaf
quantification reagents dependi ng on the neasurenent nethod based on an

i munochemwd=tamstehod. Usually, an anti-integrin antibody is included. The

_anti 19 August 2005 integri.n.anti.body. ma e.la WM afl escent
subst ance. When "f& ég‘gnﬁiuﬁgéé{%ilgﬁ rlgggéﬁtagfggl%céﬁs??b%gégh%edt\]/C\)é' tgg? nor e
conponent & il AR HMded tamay d priovildeer as h&iquanrufthati on

reagent may be provided as a conposition further containing a carrier
accept abl eclien qismtoff itdee i copu aretadfeirdatnaon bee g@midero @ Se @aFIMPOS Wit may
include a _fluorescence-| abel ed nonocl onal anti bOdi'zdi ree%tfedchteo integrin
a2 or a nom¥dHEHaICEBIR? & FEteFT @qqﬁpgaaqlﬁ o U85 %a

fl uorescenger | aheled s i-JdiSe - kB aBLkRedR, anedkhuembyandcande a
i mrobi |i zat orln@léﬁ(;lcﬁa?ilon. rThe guant i fircati o% reagent of the second

enbodi mentf Lucs e deagentatedredyuantddydmred iantteEidgrady fddregded i he net hod
for testing influence of a drug on integrin expression . .
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 based on the mRNA

_quantification method. Examples of the method include
those based on PCR, hybridization etc. Usually, the
reagent includes a nucleic acid complementary to mRNA

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

probe. Primers and probes can be readily designed by those




whi ch conprises the step of neasuring integrin expression anount in
platelets of a patient to which the drug is adninistered?A4guate8ari ng
anount of nRNA coding for the integrin and the step of determning -

i nfl.uence of the drug on integrin expression in cells other than.platelets
based on the nmeasured expression anpbunt. The conponents of the
quantification reagent of this enbodinent nay be simlar to those of
reagents used in quantification of nRMA coding for integrin. The
guantification reagent of this enbodi nrent can be produced by a technique
sel ect ed fgamitdnse aoryentd Gldd amsathd mudleetided setquemagfs coding
quantification reagents based on the nRNA . quantification nethod. Exanples
of the netfitad knssinudétedidse -based on PCR, hybridization etc. Usually, the

reagent incl Udegrg%gg%gegbi%@r ii‘%i%%@io%”%%%{g}‘ﬁtt 95”@%31:91‘&%‘&%91 fbg:] tiggt egrin,

I
whi ch can be us or a “probe. mers and probes c

readi |y desi grad Rondesetkd Augusly 20058 isidd led d rkitthe @otrthased on the
nucl eoti de sequences coding for known integrins. \Wen the quantification
reagent i $heorptantitfddahianveergeny dnaoipfoEinvsidad afmP BORGEHIER as a

kit. Further, ~the quanti.fication reagent e. provjde conposition
further ccﬁ{%}}ﬁ%&"g‘%n& BT eaqcnenl%gaéoqgf t \élsde gﬁ%ﬁ% ication

reagent - QL. BRI dhe ddded®Y iFoe! edanpPER PheMRis, mavefierabby | abel ed
priners for quantitative PCR a control prinmer and control DNA. The drug
is preferailyy raisugrfsonamedes mainipo ukrbe ledprisense By UM gerdridle for nul a

(1 (12) or (1D, 0.8 RhaLIRcel palall) A5aep bl e sal - thereof, or a

The drug is preferably a sulfonamide compound
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



them The C6--Cl10 aryl ring or 6- to 10-nenbered heteroaryl rin
represented by B and Rin the general formula (1), whichEfiipupieZ005
substituted and partially saturated, nmeans an  aromati c hydrocarbon group
having 6 to 10 carbon atonms or a 6- to 10-nmenbered aromatic heterocycle .
containing at least one of a nitrogen atom an oxygen atom and sulfur as a
het eroat om each of which may have one or nore substituents thereon and be
partially saturated. Specific exanpl es20t hereof include benzene, pyridine,
pyri m di ne, pyrazine, pyridazine, naphthal ene, quinoline, isoquinoline,

pht hal azi Rge | e, iy X ahlen@am@UicrazdlfifeeentCi NBwhmpEes i ndol e,

i soi ndol e, indolizine, indazole, benzofuran, benzothi ophene, benzoxazol e,

benzi ni dazdl éhe Iserrmdpyhvendise, insdndet Rindngl ehighs mgy7 beebiRvdEstRdol e,

...1,.2, 3, 4-tetrahydroisoquinoline, 2, 3-dihydrobenzafuran, ,,inda etral one,
i ndol i ne, “i'&di Bﬂqrn@,ci Sthan; W<t FA1S ali?fgl 5o FG't I‘—f‘.lk'}zﬁé ggg?%nenti oned
aromati c rjhRgs %5%@6@{ 1an§1-ttq0t;hr“%e“satbt{%t;i RIS, 1oWeen aiwg1ehiBwr e

substi tuer?ts 1ﬁugust '2,00'5 210 are present, they may be thae sanme or

di f f er ent hafboageml;es qfourheequtesteanteenthy ithel Udhemartiane-afkb t whese e

substituted wth [ower al kyl or_ | ower C¥C| oal kyl ; | ﬁf}er aal kyl; | ower

al koxy; hydr BRPFesaprtfod RePdapt B dyandCHr buwer épﬂ hl*%7¢ hal ogen: a
group repres dy fhe 1l aba, ek £l Nk & 2 SERTRSRRES o i Ngl e
bond, - (ng)ei’&%?g‘i'k -grh((g—ﬁ%w}:a-?(,:ﬂz?}%-.(awa—lz) JE‘lélikor -N (R3a)$3%- (CHz) ka-
wherei n kad $,amridtrEgerepfedent® &, haicbR3a aepnesentewar Bidedgen at om or
|l ower alkyl, and ba represents -CHZ-d' wherein da represents 'ng whi ch
may be sub®d Ut EBPREERIESweF Barky WheX A SyeRERESAENES amino wnic

may be substituted with lower alkyl, a halogen atom,
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'®



hydroxyl, |ower alkylthio, cyano or |ower al koxy; a group represented by
the formula -as-ea-fa wherein as has the same neani ng ad®degistedOabove, ea

represents -S(O - or -S(0O2-, and fa represents am no which may be
substituted with | ower alkyl or |ower alkoxy, |ower alkyl, :
trifluoronmethyl, - (CH2 )'"a--ba or -N (Rd4a) - (CH2) nma-ba wherein .ba has

the sanme neani ng as defined above, Rd4a represents a hydrogen atom or

| ower al kyl, and ma is an integer of 12to0 5; a group represented by the
formul a -aa-ga--ha wherein as has the sane neaning as defined above, ga
represent - fdlQent®d g HRirogeAE R JLAIRAEENES IQT;NQ Whica may be
substituted with | ower "alkyl, hydroxyl, |ower alkyl, |ower alkoxy,

- (CH2) na- bzepmasentied Ria)the (feHnuIma--bi s et-€i’n (BHz hdsbl hheszain meani ng as

_defined above, Rsa represents a hydrogen atom or |ower al ky and na is
an i nt eger B YSYY-5;31h Yr¥SIH: Fé&’% asaléb‘?

: it Fy Hhe 8 m a N {RBa)
Aga_i a m%%if{}yfggf apgwqj&aim%#&)ee ,sagygc} {}p;?@inag 2 8Ray d6f 1N Ahey & R6a

represents a ogen atom or 1 ower and is represents a hydrogen
atom a | erfealdaxyandrerth aregreddret has iMeganeindationd ;as debuped
above); a group represented by the fornula -a'-N éRla?_l -ea-fa wherein aa,
ea and fa deRFESHEachhiy i I defGihdd dHovENCRRYNRIR 19 August 2005
21 repres t gy&{ I : YR JLeRhESERLed by the
formula - é%%é%ﬂgﬁﬂgé}% q{ee#-' a vﬁ%éﬁnlﬁ}?ngepr eé?élnts an oxygen atom

or a sul f il awdia d1as; 1 ha safe aleaty iy as Hidfdgesd salomje andnd®pasand ga
may be the sanme or different and each represent an integer of 1 to 5; a
group re@eseegebyh He Forlmiia 27 (AHEOUR-IARE SRSEEh PAr D8 epresent s

g{‘ﬁgz'y o a%{x]ng{lgag;%oﬁi (T2, GHRREIRUASS adh L hAUWRS cBlekWamel OWeT

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



an |nteger of O or | to5; a group represented by the fornula --CONH
(CH2) ua-Ara wherein Ara and ua have the same nmeani ngs ad®8e9¥%i€80%bove; a
group represented by the formula -S02- (CHZ),a -Ara wherein Ara and ua
have the sanme meanings as defined above; and so forth. In the conpounds
represented by the general fornmula (1), R preferably represents indole,
qui noline or isoquinoline. In the above general fornula (la), the
"nmonocyclic or .bicyclic aromatic rirf which may be substituted"
represented by Aa is an aromatic hydrocarbon ring or an aronatic

het er ocycls@pe@nkaicRitRy akhégasho one Béra MibsoParentat ame gremergen at om and
a sulfur atom each of which may have one to three substituents on the
ring. Typitdaly H@Xabﬁl@@eoﬁamﬁeoaréﬁﬁﬁﬁéeﬂﬁng Pekere®d 5% i ncl ude

pyrrole, razaql e, im daz -t hi.ophe fur t e,
invene. BERGen iREdkRe BYRE,FRGer' 50 e, PhBGel Expo R PEeh™
qU|noI|ne¢dw%&q%1%¥ﬂ %%,10&Q&h@&@4b@q &aphbhékld&nyl quonex ablRexy;

gui nazoline, cinndline, indole, isoin |ndoI|2|ne i ndazol e,
benzofuramydmam@dthmamhenepmbempﬁwazGW@HObeﬂ@WﬁrdéibYéthl%enEéb?ﬁﬁ%oIe
benzot hi azol e and so forth. The _aforenentioned mati c riags may have one

—a-—aloherel a
to three P9 IERRRs CEPESoRE e bat itGedPs ™ Ren 3t Wo iore Substituents are
present, %%)égggksb%_gﬁggggngogg dlﬁbgrypt E&aqﬁh§§f°t the(caupdti tuents
0

i ncl ude am whi ch may be substituted with |ower alkyl or |ower

cycl oal kylgr |-owe® pt (3l ) f-oweie e ok, ishydr oxgkegeni efol hereap8dd cyano;

| over alkylihio, halogen; | 2, 95oup LeRr S SLP%ig f Yl -aa-ba
represents -CH,-d® wherein d® represents amino which may be
substituted with lower alkyl, halogen, hydroxyl, lower
alkylthio, cyano or lower alkoxy; a group represented by
the formula -a®-e®-f* wherein a® has the same meaning as
defined above, e® represents -S(0)- or -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(0O)- 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



represents a single bond, - (CH),a_, --0- (CH2) ka-, -S- (CH2) ka- or -N
(R3a) - (CH2) ka_ wherein ka is an integer . of 1 to 5, and?AwgHst28BPesents a
hydrogen atom or | ower alkyl, and ba represents -CH2-d' wherein da
represents am no which may be substituted with |ower alkyl, hal ogen,
hydroxyl, lower alkylthio, cyano or |ower al ko.xy; a group represented by
the fornmula _aa ea-fa wherein as has the sane neani ng as defined above, ea
represents -S(O - or -S(0O2--, and fa 23epresents am no which may be
substituted with | ower alkyl or |ower alkoxy, |ower alkyl,

trifluoronsihyds, ha(EH2heBsaha meknibgbR48) def{fkR dpavba mherki®n ba has the
sane neani ng as defined above, Rd4a represents a hydrogen atom or | ower

al kyl , andreprésemrs inthagbrogsin Btawm B dogiesus LieprieSeT&YP by the formul a
-as-ga-ha wherei n as, has the sane .neani as .a.defined ab represents
“CqO- or E%E(@S-‘%“"aﬁfh%% “}eepffoe%%?s gleet P Eﬁéi%’an&ﬂ 58" irneih £ wth

| ower al kg%%%y%{@}yan c;)ayxg;gn fn ot od AeR1F KO0, EHRa}' 8hbasake

-N(Rsa) _( a wher el has the same neani ng as defined above, Rya
r epr esent sneamiyidy cgenief omddrabomer aidkyl®, anddghanay parthateted of 1 to 5;

a group represented by the formul a -aa-N&%? a_da whereli d ga
have t he s‘&#%ﬁ R R HTHEF Lo %g?gsgnttso a ’hy%d?%é%% at om or
| ower al And sy r r,g}s@ngosﬂ@ufydf(qgg LA™ wheweinahkexy or  fa (fa
has t he s?ﬁ%prrreamdne;da deti ned above); ar?gr oup Wr epresented by the

formul a. -BephedRPa) penfh ahdretior ey learhi®hAugys tbe2 GO sA3 tari@df a have

t he same neani ngs as defined above, and R7a r%presents aah_yLdrggg at om or
| ower al ky#ithy kpwaph abept eskitsdd dY e Fo gen . @) bhalp & ?CHZ)

ga-ba whergin; ;. LERIESENLS &N LYK HPerf it aaraas the
S —-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



meani ng as defined above, and pa and ga may be the sane or different and
each represent an integer of | to 5; a group representedi\Houste?d08r nul a
-(CH2) ua-Ara wherein Ara represents phenyl or heteroaryl which may be
substituted wth | ower alkyl, |ower al koxy or halogen, and ua is 0 or an
integer of | to 5; a group represented by the fornula -CONH (CH2) Ua-Ara
wherein Ara and ua have the sane neanings as defined above; a group
represented by the formula -S2- (CH2)Z2da- Ara wherein Ara and ua have the
sanme neani ngs as defined above; and so forth. In the aforenentioned

exanpl es ofidde suest tkderiubst ivientisharsupsidseunent theyamagobsulide t ut ed
with two al ky groups, these al kyl groups may bond to forma 5- or 6-
menber ed rsamge Furdihefereiiten Aa is a nitrogen-containing heterocycle

havi ng hydroxyl or rcapto,-thes r,ou r.as 8 of an
oxo or thioxo gﬁ%ﬁﬁﬂﬁvﬁ?éggﬁﬁﬁbgpifh tnﬁgﬁﬁggﬁFggEﬁngggu?aﬁggﬁh§§§%2arbon
ring or upgaf &l efhS-deahered Melefacy i fakONt Biwd N G I00EL Ni Idwgen  at om

as a heteroatom which nay be substituted" represented by Ba is benzene or
pyri di ne wdilobxymyhpéreayli abty; by dyoyganarepiresentiy havidio @i tawo

bsti t uent t i ng. t bsti t " b
The. Same T (G1 1¥ GRRES g  SCRERBERED Rl dHOeye e  EONC st ALAG. SRAChr  two

ni trogen %%M& 108 ShSE | faed a TIepT eSEs@d dvkya, iswayrrol e,
pyrazole or 1m |

or two subsikdxends loydtdreyl9 awigustwiDOs Raly rhegsulitertuvRd sebsl i t uent s
are presen{éwéPeglg? ;bgrigfhofggg%ﬁ§l§“££ rggtforth.

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

dazol e ich may be partially hydrogenated and nmay have one



Exanpl es of the substituents that Ba and Ca nmay have |nclude for exanple
hal ogen; cyano; lower alkyl: lower alkoxy; hydroxyl; oxd® ’ﬁgﬁﬂéﬁﬁ
represented by the fornula -C(O-r' wherein ra represents a hydrogen atom
am no which nmay be substituted with lower al kyl, |ower alkyl, |ower

al koxy or hydroxyl; am no which may be substituted with |ower alkyl;
trifluoronethyl; and so forth. In the above general forrmula (1a), the |ower
al kyl group in the definitions of R a2and 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 cargh AP E-onEXHE 8% rdnRefte@inddalasge rakil sweithys, metpioayyl |

i sopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl (anyl),
|sopentylethuxxxﬂnﬂgronmxn ryaﬂgnopquwﬂﬂnHQﬁﬂﬁﬂv %FQﬁﬂﬂﬂﬂﬂnﬂWﬂ, 1, 2-

_dinet hyi h h tyl
3 et hyl pdd A ‘Qtof‘g’é?/néﬁhggbgﬁéﬁe’lmf yFBh%XP’”%gyl“ggge?hyr butyl,

1, 3-di met hyl hut vl 2, nedh BRERY LBWGkR i3 %e@h%ﬁtlbwbbuwkylthet hyl butyl , 2-
et hyl butyl,” 1,1, 2- trrnethylpropyl, 1,2,2--trimethyl propy ,

1- ethyl-l-d&ﬁﬂuddnﬂuqm tﬁb-aﬂdqdméhtmuﬂqdrﬁQﬂgn adnkd Iso EeﬁmﬁleSAﬁﬁng t hese,
met hyl , ethyl, n-propyl, |sopro ut and |sobut are preferred
and net hy|th€étl}ﬁ/1}09€ﬁl R eh] "é’r?d-@/‘? sfbpfr l%r ea J%l]er]r HF S t hese.

The |ower ¢ %?#nghdrggrgbfgﬂrnrtrons of the substituents that Aa
may have |s a cyc oéf group having 3 to 8 carbon atons, and exanpl es

t her eof i ncl ude anexe) ere@pyl parydloaapentiy ,pr@fcelrtmekyﬂommhrgi@ forth. The
| ower al koxy group in the definitions of the substituents that Aa, Ba and

Ca may havidiqiedfs’ | oner al koxy 19 August 2005 25
1) N-(3-cyano-4-methyl-1H-indol-7-yl)-3-

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



derived.fromthe aforenentioned | ower al kyl such as nethoxy, ethoxy,

n- pr opoxy, i sopropoxy, ~n-but oxy, isobutoxy and tert-but dR\UIUHEFRES t hese,
nmet hoxy and et hoxy are nost preferred. The | ower al kylthio neans | ower
al kylthio derived fromthe aforenmentioned | ower al kyl. Exanples of the
hal ogen atominclude a fluorine atom a chlorine atom. a brom ne atom and
so forth. Anong these, particularly preferred conpounds include: 1)

N- (3-cyano- 4-net hyl -1 H-i ndol - 7-yl ) - 3- Zyanobenzenesul f onam de 2)

N (3-cyano-4-net hyl -1 Hindol -7-yl)-6-chloro-3 - pyridinesul fonam de 3)
N-( 3- br ongchnila MYy ki ndekm7aykhid- withfanoyt bendengsbhsé onamede 4)
N- (5- brono- 3-chl or o-1H 1 ndol -7-yl)-6-am no-3- pyridinesul fonam de 5)

N- ( 3- br omprs@stthyinvieptiiedolalpoy lhncd udepasobs Rz ehe shiEf 6pARPEAASE)
N-(4-bromo-1Hin enesul f

~ N-(4-chl orrc?ﬂrﬁsiecﬁj%[d-? ;&;ft}n%:g%%r%%g?g}%gw 14 f‘ggm gﬂeﬂ%‘a@p&ees 5 e

N- (3- br oma-z4+Ch)i@H0ahHalcAdoliné e &-amMsNQridh BYbrdangsulbieaansden 9)

N ( 3- br omo- 5- net hyl -| Hi ndol - 7-yl ) -5-cyano-2 t hi ophenesul fonam de 10)
N- ( 4- br onmas3-hyhlrochlokiideso! hidpioprardniesoabd pydifmitgisnsndf spdfisde 11)
N-(3-chlorao-I Hindol-7-y f amoyl benzenesul f onam deci%nd so forth.

|.)-4- sul
The sul foﬁf&ﬁ‘ihdé’r&é‘tnilx?aﬁc\}z‘éisr é:’ﬂ)‘rci’sé‘ﬁt EF Byt RE JenePaltC @

succinic acid, fumaric acid, maleic acid, citric acid,
benzoic acid, methanesulfonic acid and p-toluenesulfonic
acid, and examples of the salt with a base include
inorganic salts such as sodium salts, potassium salts and
calcium salts 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,




26 formula (la) may forma salt with an acid or a base. 2\ gg
invention also includes salts of the conpounds represent L@gﬂt gener al
formula (la). Exanples of the salt with an acid include salts with

i norgani ¢ acids such as hydrochl orides, hydrobrom des and sul fates and
salts wth organic acids such as acetic acid, lactic acid, succinic acid,
fumaric acid, maleic acid, citric acid, benzoic acid, nethanesulfonic acid
and p-toluenesul fonic acid, and exanpg®s of the salt with a base include
inorganic salts such as sodiumsalts, potassiumsalts and calciumsalts

and sal t's W5t 195gani;G PRSE1SHEN @L%datzEJ'l‘iHHYlleanh@ﬁhtﬁﬂrghﬂiﬁl@ and |ysine.
In the present invéntion, the "aromatic ring whi ch may have one or two

ni trogen akmmﬁfumemre&em&&@yuanbbﬁmaoxhlaph&m@nabeoZNyddee@l%on or a
_6-nmenbered aromati ¢ heterocycl e which contains one or two nitrogen atons..
Exanpl es. BsmzoKé gl Snaticd 9 a@@ﬂ@alﬁ@HID&OEBrlﬂ&Pﬁde benzene, pyri dine,

pyrim di fporgitis g@'ﬂlﬁ W 4874 Neidy X og)%lng - Cﬁefm@f, tihe " C5-Cl12

unsat ur at or polycy may have 1 to 4

het er oat or&p’ielseqbeﬂ +dPr afrdami P geia Bd Qe ani teogen aa:tomm amdna sul fur
aton represented by Mis an unsaturated nonocycli.c or %cycllc ring.,
whi ch shartée &aéﬁuMh@qﬁnﬂ¥QMQ#$n3§eWE?§ﬁﬁlé§ cratedred; g IE ® aromatic

hyd b h
yarocar )Ofns haRle AP %%%’%e A4 p 3R %Jﬁ%fs Uﬁﬁ%yﬁé‘é ege hytl acgipons

such as c 510 entene ohexene ohéeptene ooct ene,

cycl opent qdjxﬁee, 1mml@1atarefaxe&eoamecwﬂmmamm@e, iandawosaf 2+ at ed
het erocycl es such as tetrahydropyridine, pyrrole, furan, thiophene,

oxazol e, @§@W@@dh@8¢lﬂm£ﬁﬂ%9[h§bﬁﬁm&%@@énerp¥W5?@Péo[lm?dazole triazol e,
pyr i dine, A@Q” 1m1&1ne 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

. . b &b
substituted with a halogen atom in AP, DP, R, R™, R*®, R%,

R?b’ RSb, Rsb’ wa’ Rnb, Rl?.b' Rl:;br qub’ R%P, G, ¢ 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



pyrazi ne, pyridazine, triazine, indole, isoindole, 19 August 2005 27
qui nol i ne, isoquinoline, indazolidine, naphthyridine, b HZ%0Ystg P05
benzopyran, benzot hi ophene, benzi m dazole, benzoxazole, benzothiazol e,
pyrrol opyridine, pyridopyrimdine and im dazopyridine. Further, the
expression "Q b and My . nmay share one nitrogen atonf neans the case where
one nitrogen atomis contained at the condensation sites of the both
rings. Exanples of the ring fornmed in28his manner include indazolidine,

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

a] pyri mdigre grda8Q £P6LP- Al Rebhs PrESEOLr | S altdihed rﬁl@xﬁeﬂ}ﬂiﬂb In R
b, R4b and R5b or the -4 alkyl in the d-C4 alkyl which nmay be b |b
2b 3 b 6b kubst4 taddcbmi dthores haEsgeplasotrhenedb, ifclude rm@®B0xR,, R 7b 8b

.9b 10b 11b 12b 13b 14b 15 Ib 2b R, Rr R, R, Rr R, R, R, RGI G
and G out A WEENN PIIREL*or BIORTARYd Riviey - GEIFOKEyi 1GOPUEE LOFYear bon
atons, an & f,. l.ncl rgg{t:hyl t + Ok O I hsopropyl,

n- butyl , is%g%ﬁ%}gz%ﬁﬁé% t rlt- but ;I/‘F% gﬁgrgiﬁ%(g{sls%g?o%é" may be
substi t ut eshiivé Tt e dblvapen a aiaddgareatont hatednizeshaal ke glaopy may be
substituted with a hal ogen atom selected froma fluorine atom a .chlorine

atom a brishisibetoMERd B Gt ageoma B les tedc fggg @ fluorine
. monof | uor hy% Hg}f?(;%ol_clmoo&{ ,t hyly, c?rlifnleu%ﬁ:y 1 tarﬁél grn %_B'dfi'n‘éo%(%‘ﬁiﬁhy| ;-

or 2-nonoflUoroe r- 2- ‘monochl or oet nonobr onoet hyl ,
1, 2-di fl uaaeidds incBadb aidmyfeidndme thoky?, ditiperdaki-hoxget hyl , 3, 3, 3-
trifluoropropyl and so forth. Anobng these,
trifluoromethoxy, 1- or Z-monofluorocethoxy, 1- or 2-
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,




nonof | uoronmet hyl, difluoronethyl, trifluoromethyl, I- or

monof | uoroet hyl, 1,2-difluoroethyl, 1,1,2,2,2- pentafluoﬂ8€W59$:$WE SO
forth are preferred. In the present invention, the CI-C4 alkoxy in the d -
C4 al koxy which may be substituted with a halogen atomin 1 9 August 2005
28 Ab, Db and G oup A neans a linear or branched al koxy having 1 to 4
carbon atons. Exanpl es thereof include nethoxy, ethoxy, n-propyl oxy,
isopropyloxy, n- but yl oxy, isobutyl oxy,29sec-butyl oxy and tert-butyl oxy. The
expression "may be substituted with a hal ogen atont neans that the al koxy

my be syhstididAad W bhdasbalkegen . at om sel ected froma fluorine -atom a
chlorine atom a brom ne atomand an iodine atom Exanpl es |nclude

nmonof | uor onet hody, thefpuesenbthox?ptlonufth@r@ﬁprhaxyonl”R%?and R

2--nonof | uor oet ochl_or get hox nmonobr onoet hoxy,

O 11 deRodtiiy, 57, 9r Bt FaoLoHEyer s T S RLEEABRBor opyl oxy
and so for&Emléﬁpa&ibme%ﬁey FeRaf | BaHORRENOL Y Qh§|¥9&Qﬂ§EhE6ﬁtaln a
trlfluoronethoxy, 1- 2= monof |'uor oet hoxy, ? 2-di fluoroethoxy, 1,1,2,2,2-

pentafluomnﬁhhqwmAam@HSOahobuhganeapomfemradsuﬁﬁuthatpmésentthnventlon t he

C2--C4 al kenyl or. alkyn which s present in means al kenyl or
aI kynyl hawetd nd tigns é’afré‘(la)n a&t%r?sg é%%l%’%a? h%@gapd F%I“ifd’e MY, allyl,

Or 3- butyx§%qfﬁ&d¥n% @éﬁbﬁ@&h 16t ye holaneroex@$hor%hg§&a$lethynyl 2-

rese invention, the aryl which is
present i miBerard n@lowe Ah@eaﬁ$eamo§eah&tlW1thydhecanbmngeﬁxaMpmesothereof
i ncl ude phenyl naphthyl and so forth. Further,
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



the heteroaryl is a nDnocycllc or polycycllc ring contalnlng one or nore
atons of nitrogen, oxygen.and sul fur. Exanples thereof |H@WHH§289$ronI

i m dazolyl, pyrazolyl, triazolyl, furyl, thienyl, oxazolyl, isoxazolyl,
t hi azolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrinidyl, pyrazyl ,
i ndol yl, indolizinyl, benzoimdazolyl, benzothiazolyl, benzoxazolyl,

qui nol i nyl, isoquinolinyl, quinazolinyl, 19 August 2005 29 phthal azi nyl and
so forth. In the present invention, th# expression "RSb and ROb may form a
5- or 6-nenbered ring together with a nitrogen atomto which they bond,

and the riagppRy fHr RP@r sgenhaknpartibhlagey atAMeaNsEXYORY akoaner a
sulfur atom in the definitions of R8b and ROb neans that RSb and ROb nmay
f orm pyrr giccdpaybrepkperindiesyh, PHDtphthﬁogrthonﬁrphbbPNE inphpesdzi nyl or

‘the like t th th th t t wh h t.h
prgsehteiﬁg %PF%LSy%EEEEF%yPI$%£ g q%ﬁ%%ﬁ I%f‘&%%%ﬂgﬁgg ‘Qﬂedbgtltuted
with ”DnOErQ byl (€lop r86F§|k¥|but§§1 Q@tﬁb&¥h&t§§§»5§ 6C3-C4 al kyl ene),

Cl-4 al or "phenyli sul f dnyl am ho nmay be subsfifuted and the Cl-C4
al kyl mhlthlnhyobeeSHbsnlpmVadoyﬂbhyﬁ&tﬁglalbyhzynnaﬁﬁoap Aomehn t he sane

al kyl groups defined as above. nEIes of the alk¥lene i ncl ude net hyl ene,
ethylene . propyI Bhe, PBﬁ??PEnenveﬂ% AY I nBFAPPERB, OF 1L, SUPLSREHYFRE hyl ene,

1 2= o Y “ t h 50,0k urther, the
L L ETABARTRLLER - TR gt ol

val eryl, herzogl sabstheuehitkeinclude a halogen atom; Cl1-C4 alkyl or
alkoxy which may be substituted with a halogen atom;
hydroxyl; hydroxy(Cl-C4 alkyl); amino which may be
substituted with mono- or di-(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
elkoxy)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




In the present invention, the protective group in the "am no group which
may have a protective group” present in Jb is not parti é@l%ﬁ’?@qg%ited SO
|l ong as the group is known as a protective group of am no for usual organic
synt hesis. Exanpl es thereof include benzyloxycarbonyl, t- butoxycarbonyl,
fornyl, acetyl, chloroacetyl, 2,2,2 trichloroethyl, benzylidene,

benzhydryl, trityl and so forth. Further, the protective group in the
carboxy which rmay have a protective gmaup and the protective group of the
19 August 2005 30 carboxy in Risb are not particularly limted so |long as

the groupscép€ KROVReaSoRpOERLCt INE+tHQUP QfnpeRfiX Yhii@husdl  organic
synt hesis. Exanpl es thereof include nethyl, ethyl, propyl, isopropyl,
t-butyl, nethosgnmerhyivo2ffoR-thesehtonpetiys by pretadlmydicony rBidiylas benzyl
and so forth, .In.the Pégsent inveqéion,.exaques of the substjtuent for
the expr esSFHR2EHAR ¢ ht FRYC bECRubBY FE UL B S of i VR K $Rly O a

substituenixnjpet ug 2L 0960 Pﬂrﬁmg@f‘l K3 ﬂé@xﬁﬁ' c‘ﬁ{!li@.ﬁay be
substitutedxmjtﬁ a ﬁ% ogen at om yd#ox ;aﬁédroxy %1 -C4 alkyl); amno
whi ch may bertsebstthatpdesett oneat osn dils¢ Glndudd Kydognpd:d&d al kenyl

or al kynyl; cyano; Cl--C8 acyl; am nosul fonyl which may be . substituted
wi th nono-WiCR upederen BekePY i By 28 QX110 k BHEAEHIhy3nd

car banoyl i be. s ifute i no- b - . and so
forth. The%]fcg%g%scl ?I(I: ‘ggén%o%&nopg%%%&ai%ﬁgg%ﬁ#%%smgoi t%%e r]é%sge nl%ted by

t he generalndeditibm. (1 b) may forma salt wth an acid or a base. The
present invention also includes salts of the conpounds represented by the
general fornul &g FORESHIR d9Tofstehd Ssdthe irasent daventianugen 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.



salts with inorganic acids such as hydrochl orides, hydrobrom des and
sulfates and salts with organic acids such as acetic acil® AupdsttZ085 aci d,
succinic acid, fumaric acid, maleic. acid, citric acid, benzoic acid,

met hanesul fonic acid and p-tol uenesul fonic acid. Further, exanples of the
salt with a base include inorganic salts such as sodiumsalts, potassium
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 ofythe GAMOUIS. BNy SATROYIdaM Gl A fared T

vivo from t hese "conpounds met abol'ism such as™ oxi dation, reduction,
hydr ol ysi sciandi €0 ity adi e @ atexdiidy tirangicogengsubatobi biAprer a@tion are

also included. Further, the present invention also includes conpounds

whi ch underqir et dbpnathwusitsas epdiaged otithr ddecepde AFEiWydrol ysis in
vivo to produce, the c ounds of, th r t _Jdnvention. conpounds for
use in theccbr%eas]erhltnq n ﬁmud‘r?sé\arf Sije%og_r g’éﬁ??é‘@ﬁg‘yﬂjvgﬁdoggr%%ﬁods. For
exanmpl e, s Pfed heor MR MRAS Ar eThReekli galbyedbstl 86€6di, nadapangse Pat ent
Lai d- open Publication (Kokai) Nos. 7-165708 and 8-231505. Exanples The

present i NMENtiedn swidelreb&loxpkdi hed100r plspécPBEcabl y2wWBBA, r 8£8b&nce to the

foll owi ng exanpl es. However, the scope of the present_invention is not
limited t¥NHem 1[mBfet e Bmpre ﬁﬁ?%??%%twé% Qﬂ#ﬁﬁnnﬂP Yifintegrin a2

cells were incubated at 4°C for 30 minutes, washed with PBS
and then incubated with the FITC-labeled secondary antibody
for 30 minutes. The cells were washed with PBS and then
immobilized with CellFix (Becton Dickinson). The
fluorescence value of 2 x 10* cells of each sample was
measured by using FACS Calibur (Becton Dickinson). The
expression amount of the cell surface molecule was obtained
by correcting the fluorescence value of each sample using
the fluorescence value of £he 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




expressi on Human unbilical vein endothelial cells (HUVEC) were isolated

from human unbilical cord and cultured in EGM medi um (298 Aegust 2005
hydrocorti sone free, Clonetics). The cells were subcultured in a type--I
col | agen-coated flask (Sumlon), and the fourth to sixth subcultures were
used. The anti-human integrin a2 antibody (A2-11E10) was purchased from
Upstate Bi otechnol ogy Inc. The anti-human CD31 anti body (JC/ 70A) and an
FITC- | abel ed F(ab')2 fragnment of rabbjg anti-nouse i munogl obulin were
purchased from Dako. 19 August 2005 32 The cells were inoculated in a
25-cnef | asgk, 4 Qr Gl ngEtE58cﬁ@QtEH'Bgrdeﬁﬁsﬁ%gcbknlatEFR.QHQUQQ?OF-
After 3 hours, the’'nediumwas replaced with the same nmedi um cont ai ni ng
Conmpound Ae(15.s/%€11500Tg/ @d) 1 andefardhbrured| desedi ot #8 hdW s.ankhe cel s
~were collected, and 2 x .105 cells were floated in 100 ?I of PBS (0.1% BSA,
0. 05% Nal¥erlaidgwatht k¥rprinefylagerbedy a5 dadedicind THRR: el s were

i ncubat ed 4?2C for _3Q mi.nute i PBS. n_inc ed with

t he FITCJ%%%@%&&ngéggﬁ a??ggﬁf?gggsﬁgﬁng%%Q%¥E§%8238Tﬁggcgbpsgag%e washed
with PBS ajd visaen cbmrab;hhhéeq wi-tB eahtELxn{BgetAneDi akikAseny. othe
fluorescence value of 2 x 104 cells of each sanple was neasured by using
FACS Cal i SompeBact 80 Peskipdded) anthsheegpl éssvoncafbunhest chhsugefl| surface

nol ecul e was _Qht ai_ned correcti the fluorescence val ye of each sanple
usi ng thea¢|3§r€s§8ﬁcé aéVﬁe o?ofhgg%o%ﬁ?%ﬁn§%ﬁﬁﬁﬁf LRI EIHR “Zont ai n
the priWH%htaﬁbhggdxﬁér@kbewﬁﬂgnequabieahduE%Eﬁ byehathyeanegnykhuor escence

intensity) = Sanp
plate.

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



(rrean fl uorescence intensi ty)/Backgr ound MFI As shown in 1, Corrpound A

(50, 500 ng/m) decreased the integrin a2 expression anﬂ@rﬁ”gHﬁaqg@EC

[ Ref erence Exanple 2] Influence of anti-integrin a2 antibody and Conpound
A on tube formation Type-1 collagen gel was placed in each well of a 24-
wel |l plate and gelled, and HUVEC suspended in a serumfree nedium (Human
Endot hel i al - SFM Basal G owh Medium .3 BCO BRL) containing 10 ng/m of EG-F
(@ BCO BRL) and 20 ng/m of " bFGF (G B3dqO BRL) or 20 ng/m of VEGF (Wako
Pure Chem cal 19 August 2005 33 Industries) were inoculated at a density of
1to 1.2 xpd9bossebl s/ weldn olfte WeRld Siavene gl tuwrad el alp 347C, and
overlaid with type-1 collagen gel for gelation. Then, the af or enent i oned
serum f r eemereltly Loe { toht s¢ naqge &G sabhbbGk (oehMEGE) cont@ mmng2& drug

_(anti-integrin a2 _anti body or Corrpo nd A), was added and the cells were
further cufg{fert a@or@i@‘g@

SJF‘EFI‘ }hel a%fllB?ltlbY el ER5E) ntegrin
a2 antibagly, (%] p&ﬁdlﬂ?fét a?lf\j?ﬁ_#y WBlght R e. After
t or ed with

the cul ture, Is wer e c e tube formed by

HUVEC wer etMOftmgds:apmmmmd;ﬁaéra M U OSE ODE . aTdil&:ijnoti)ge apbumms. The
el ectroni zed by a scanner, and_the tube formation by HUVEC was quantified

by measur |IP@PS€€ HEAS PR HENOF 176 ‘fh%sd%ﬁ’yﬂh‘él n%t]i‘%gea%aq’ 1”94 T t war e,

il\/ﬁtCeSrCiGrTEa %Jﬂ% (géltl %P\A’ﬂl %%el%f or rrat on ?éf{%é? l%’ﬁf:edh% anti-

bFGF, i ndi&@i ngtiﬂ@tcéﬁ&g” n ad WIS p1dwal Ve idiihed waen aoraiiion

i nduced by bF Further, as shown
of PBS contalnlng 0.0038% sodium citrate aqueous solution.
FITC-labeled anti-mouse CD49b antibody (Pharmingen, Cat. No.
09794D, Lot. No. M006073) was diluted 30 times with PBS
containing 0.1% BSA. 10 pl of the antibody was added to 90
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 increase at doses of 100 mg/kg and 200 mg/kg.
Along with the results of Reference Examples 1 and 2, it
was considered that Compound A inhibited the tube formation
by inhibiting the integrin 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,



in Fig. 3, Conpound A inhibited the tube formation of HUVEC i nduced by
bFGF or VEGF. Along with the results of Reference Exanpl d9Augpst 2398
considered that Conpound A inhibited the tube formation by inhibiting the
integrin a2 expression. [Exanple 1] Correlation of tunor volune increase
inhibitory action and platelet integrin a2 expression inhibitory action
of Conpound- A 100 ?I of suspension of KP-1 (human pancreatic cancer cell
strain) in PBS (5 x 107 cells/nl) was ggansplanted into the subcutis of a
nouse (SLC KSN, female, Lot. No. 19 August 2005 34 085605376). From one
week after_the transplantation 0%, et hyl cel | ul 0s eqQus. sol ution
(vehicle) Bt @Uoc%rl%l%(?rkgdfo%%ontpuo%onrd Vfﬁ(%lsrrb%plenrﬁzgﬁesaa%lél 3}%05.'5%

met hyl cel 14l 0s8)eq WasrRfal ik 3R Bieshaked sbtwacenatdane Theebedy wei ght and
_the tunor volune were neasured in a daily time course. The “nbuse was
anest het i @xbweshich ethguniet rerplatmilldiloothwladt beoldasttas] & ronRId
fundus by using a capillary tube in a daily tine  cqurse. R of _ bl ood was
i luted WTH 906 OF TR PEOTOHRHH G o LbH s (S A dtfeous

sol ution. cdgdfadgbgl ed anti-nouse CD49b antibody (Pharm ngen, Cat. No.
09794D, Lot. No. M06073) was diluted 30 tines wwth PBS containing 0.1%
BSA. 10 ?i of the antibody was added to 90 ?| of the diluted bl ood. The
m xture was allowed to react ,_at roomtenperature.for 60 m nutes and passed
t hr ough aIf?Cﬁﬁ%frl ARBINC3EAt- 1 Ko. 2235). The residue was added with 900
R of PBS, and %}J&tﬂ@ fd aGld Yr M5 S SRRIALEG PSR bRy War d
scattering light and side scattering Ii1ght by using a flow cytoneter
(Bect on Dipddsidse tAG®Catobwrficacy 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.



and the fluorescence intensity on the platelets was neasured. own in
Fig. 4, Conmpound A inhibited the KP-1 tunor vol une |ncreé%€mgﬂﬁé@9§s of 100
ng/ kg and 200 ng/ kg. Along with the results of Reference Exanples 1 and 2,
it was considered that Conpound A inhdtbited the tube formation by
inhibiting the integrin a2 expression and inhibited the angiogenesis

i nduced by tunor, resulting in the inhibition of the tunor vol une

i ncrease. As shown in Fig. 5, Conpound A decreased.-the integrin a2
expression anount in platelets neasured at the same tine. The decrease of
the integrin a2 expression anmount in platelets was observed at doses of
100 ng/ kg and 200 ng/ kg, 19 August 2005 35 at which inhibition of the tunor

vol une |d@ﬂ%ﬁ$@5wﬁ§AIM%%§§?Ved Thus, it was denonstrated that the integrin
e used as a_surrogate marker of

a2 expression nt I telet ould

the tumor vol urrlg% etéls f%ﬁ:l zﬂ*ga&fl foHeBFe 2hnPodFids 21| ndust ri al
Appl i cabi { g ACE 0 R 41, ha«mraﬁ%gr%%@t £R8 stbpDSERESeuPORS! bl € L0
moni tor efficacy of a drug, For exanpl €, an angi ogehesi s TR , Which
exhibits aﬂsl@w%@FEﬁfﬂxnﬂgﬁﬂnpn|&Mddﬂﬂﬂimgpﬂategeta expaeﬁstﬁ@mtbyousing
integrin SIO ampunt jn platelets as a surrogate marker. Since

pIateIetsIEh %a i1y 3o tered agrpthe stepief cARteMIRHRY g
becomnes Fﬁﬁﬁlﬁéﬁbe:B%’A%&U%Eu%ogﬁ %@t@@%lnl§x5}é£9§ghlfﬁ 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):



1. Anethod for testing influence of a drug on integrin expression, which
conprises the step of measuring an integrin expression dfAWAEsti2R0p| atel ets
of a patient to which the drug is adm nistered and the step of determ ning
i nfluence of the drug on integrin expgession in cells other than platelets
based on the neasured expression amount. 2. The nethod according to claim
1, wherein the integrinis integrin a2. 3_ The nethod according to claim
1, wherein the integrin expression anount is neasured by an i mmunochem cal
nmet hod. 4. The nethod according to claim3, wherein the imunochem cal
method is fIOMIcytoTétry. 5. A reagent for quantifying integrin,
conpri si ng @n,ant i-f n i nti body, for use in the nethod as defined in
claim3. 6. Tﬁgqﬁgﬂﬂoéggicggﬁing to claim1, wherein the integrin
__expressi on (@ ity 1S 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 nedsuegdelsengsant ChatilteaPER r8ng Aoxr eagenttd oro-Guasidded ng nRNA
coding for integrin, conprising a nucleic acid conplenentary to nRNA
codi ng for lﬁeﬁ@é&%ifﬁ,l FdRdus€arh ehevhibthdmrndalefubrtdtutedlanidn 6. 9. The

is a sul fonam de conpound

met hod accoy.gicig 14§ ' wherein the drug
representegk%y the9gghgpg%€egbrnula (I): 1 9 August 2005 37 RL
b

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



B-K SO2N -Z--R (1) wherein B represents a C6-C10 aryl ring or a 6- to
10- menbered heteroaryl ring, each of which nay be subst ilPAUgastA085
partially saturated; K represents a single bond, -CH=CH or - (CR4bRS"
),n"-- wherein Rob and RSA' may be 8i8e sane or different and each
represent a hydrogen atomor Cl-C4 alkyl, and ni' is an integer of | or 2;

Rl represents a hydrogen atomor Cl1-C6 alkyl; Z represents a single bond
or -CONH; and Rrepresents a C6-C10 aryl ring or a 6- to 10-nenbered
heteroaryl ring, each of which may be substituted and partially saturated;
or a phar me@d| WeFeERT et depradileresahetbliergelie obneabyihiqtsne t hereof . 10.
The met hod gfgordi ng.to claim9, wherein R represents indole, quinoline or
i soqui nol i ne- 199 HEt Mt Fo P AEtErartE™ ocarhi pf2whigkrdan bée drug is a

_sul fonam desmpggd;epr esented by the general fornula (,a): wherein
represents a nonocyclic or bicyclic aromatic ring which may be

substi t ut ed” Beprepeasents Sambmbender ek ¢iSef ¢ et @sh thidiigeabpen o Ng or 19
August 2005 38 an unsaturated 6-nmenbered heterocycle containing one

nitrogen at'dif 45 IRt S mvhdgbhmay Wi ehbatjtbeedsubstituted; Ca
represents ga Srggf@géﬁgs h;t]%;&qygcélne o0t @i niAg n%l%l;

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

Aa

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®):



two nitrogen atons which nmay be substituted; R a represents a h drogen atom
or C1-06 alkyl: W represents a single bond or - CHECH- : 1@&”9@%&@@%nts a
carbon or nitrogen atom Za represents -N(R2a)- wherein Rea represents a
hydrogen atomor |ower alkyl, or a nitrogen atom or a pharmacol ogically
acceptabl e salt thereof, or a.hydrat® thereof. 12. The nethod according to
claim1l, wherein WA represents a single bond. 13. The nethod according to
claim1l, 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 a@@ording to any one of clains 11 to 14,

wherein Ca represents pyrn@le mhrgh may be substituted. 18. The net hod
A" reptesents benzene or pyridi ne which may

~according to claij4n 11, r
be substrtu% Rreprleserts bgmnzethd which may be substituted, Ca
representsB py(rﬁré“mﬂ ch € substituted, Na represents a single bond,

and Za representg, -NH. 17. The nethod according to claim2, wherein the
drug is a heterocyclic conpound containing sulfonam de represented by the
gener al forBuIa. zb): 19 August 2005 39 ~., 11 O Rlb \ , I b (fib,
Bb- Kb- S- N_#8°%W6 b, U 1

aP represents a hydrogen atom; a halogen atom; hydroxyl;

Cl-C4 alkyl or alkoxy which may 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 mentiened 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 one
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




11 0 wherein Ab represents a hydrogen atom a hal ogen atom hydroxyl;
Cl-C4 al kyl or al koxy which may be substituted with a hall84eigusttZ®89 cyano ;
-(CO kbNR2bR3 b wherein R2b and R 3b may 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 4@ kenyl or al.kynyl which may be
substijtuted; or phenyl or phenoxy which may have a substituent sel ected
from Goup A nentioned below, Bb represents aryl or nonocyclic heteroaryl
whi ch may have a substituent selected from Goup A nentioned bel ow, or

wher ei n Qb regpeesant SCRD° AL ORREF&1ik | O ,\@E;jrcégemg Qa}ggdgggenogtg}pp_ Qi trogen
atons, Mo represents a C5-Cl2 unsaturate monocycl i ¢ or “pol ycyclfic ring
sharing a &&d89ENHEREMW hldQoxylwhiCEhChaglkpl connel kox§ outiidiet B ateons
_selected from.a.njtrqgen. ato n oxygen atomand a sulfur_atom Qb and M
may share g(&%t% i gg;éﬁga%ﬁ‘ﬁ ﬁgh'agﬁgﬁﬁdgmmna?y%%‘(’/e 'a(C%higgBFbtR%gnt sel ect ed
from G oupwhAerenhi RFFeG e lRIW, BEPRS i dgqr 4bR5b) mb_
wherein R 4b and R5b may be I}tlééke) same or |f%§$®f}rﬁ%§a€ﬁldr§p%§sent a
hydr ogen ar6Rrefell- @&hutikghenaatombor scancd dBgEY wifidh Gfiay e Tb, W, Xb
r.different and each 19 August 2005 40 represent

22((1 Dﬁ? W%?E?%Q&Eg p‘f’g?én?shﬁlﬂ‘%?o@%‘ﬁ“atﬂﬁ W iallogen lat om CRyGoxyl
Cl- G4 al kyh1pengl kX Ya &1 "By bR may be subétituted; or a nitrogen
' atom; '

U® and V° may be the same or different and each répresent
=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 br amino which

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



substituted with a hal ogen atom cyano, -(CO nbNR6bR7b wherein R6b and R7b
may be the same or different and each represent a hydrod@fugtshd08p c1- 4
al kyl which nay be substituted with a halogen atom and nb is 0 or 1, or
C2-C4 al kenyl or al kynyl which may be substituted; or a nitrogen atom Ub
and Vb may be the same or different and each represent =C(Db)- wherein Db
has the sanme neani ng as defi ned above?la nitrogen atom -CH2-, an oxygen
atomor -CO; Zb represents a single bond or -CONH; R b represents a
hydrogen atomor Cl1-C4 alkyl; --- represents a single bond or a double
bond: G ouprgl erhhkogeoaaydnwvhiylrmay be Gubsk aldoddd 0ol koxy which may
be substituted with a hal ogen atom cyano; -RBbRObN (NH) Pb- wherein Rsb
and ROb na§ BBarmacedngieallyi peeerimblmd dkethagsafsenr @ hydrogen at om or
~C--4 al k¥k8%/g'b§h may be substituted with a hal ogen atom and Pb is O or
1, RBb and may forma 5- or 6-menbered ring together wth a nitrogen

atomto which theg. boig, métkbd Mécdidihigm®s d1¥ihan ,comkdeRnayghi {fo9en
atom an oxygen atom or a sulfurh at om and may be substituted;
am nosul f oWyleafh cieprgsart <UBSY -t wheveint B’ oo -ther sdime @E8hnChgalalsy| ) ;
Cl1-C8 aryl ic% be substituted; (Cl-C4 alkyl)-S(O) Sb-(Cl-C4
al kyl ene) %é\?%? %%XY%’ alt i ARG OH FtOfor 2;.C1-C4 al kyl or
pheny! sul f onyl am 9o 1k hetTR RSt WebLain §9) BpNRE DR LDwher ei n
R1Ob and R11b may be the. sanme or différent and each représent a hydrogen
at om or ClZ Caegingdentshiscis immylebbosdbstituted with a hal ogen atom or am no
which may be SL%sti,Ithut ed t\ﬁt Cl--g..4 al kyl, and gb is_0 or 1; or 19
August 2005 41 . € methoa 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 AP 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”, V°, W”, 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
expréssion is determined as angiogenesis inhibitory action.
25. The method aqcbrding to claim 1, wherein

the cells other than platelets are tumor cells, and the

influence on integrin expression is determined as tumor



aryl or heteroaryl which may be substituted; or a pharnacolo |caII%
acceptable salt thereof, or a hydrate thereof. 18. The rding to
claim17, wherein Ub and Vb each represent =C(Db)- mhereln Db has the sane
meani ng as defined above, or a nitrogen atom 19. The method according to
claim 17 or 18, wherein Zb represents a single bond. 20. The nethod
according to any one of clains 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 clainms 17 to 20, wherein Ab represents a hal ogen atom Cl1-C4

al kyl or algkowyhwinhhbiragrpeasubssituted-with a hal ogen atom cyano;

(CO =bNR125R13b wherein R12b and R13b may be the same or different and each
represent a hydrogen atomor Cl-C4 al kyl which may be substituted with a
‘hal ogen atom and rb is O or 1; or C2-C4 al kenyl or al kynyl which may be
substituted. 22. The nethod according to any one of clainms 17 to 21,
wherein only one of Th, Ub, Vb, W), Xb and Yb represents a nitrogen atom
23. The nmethod according to any one of clainms 17 to 22., wherein only one
of Tb, Wb and Yb represents a nitrogen atom 24. The nethod according to
claim1l1, wherein the cells other than platelets are cells of a tissue in
whi ch angi ogenesi s can occur, and the influence on integrin expression is
determ ned as angi ogenesis inhibitory action. 25. The nethod according to
claim1, wherein the cells other than platelets are tunor cells, and the

i nfluence on integrin expression is determned as tunor
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met hod for testing influence of a drug on integrin exprd3&ugHst 20A% ch
conprises the step of measuring an integrin expression anmount in platelets
of a patient to which the drug is adm nistered and the step of determ ning
i nfluence of the drug on integrin expression in cells other than platelets
based on the neasured expressi on anount.
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ABSTRACT OF THE DICLOSURE
A method for testing influence of a drug on integrin
expression, which comprises the step of measuring an
integrin expression amount in platelets of a patient to
which the drug is administered and the step of determining
influence of the drug on integrin expression in cells other

than platelets based on the measured expression amount.




