FP0O4-0274-00 DESCRI PTI ON CRYSTALLI NE SULFONAM DE- CONTAI NI NG | NDOLE CQOVPOUND
AND PROCESS FOR PREPARI NG THE SAME Technical Field 5 [0001] The present

i nvention relates to crystalline sul fonam de- containing indol f: n&&w%
whi ch are useful as antitunor agents with angi ogenesis inhi bi gﬁa' otY,

and to a process for preparing the same. Background Art [0002]
Sul f onam de-cont ai ni ng i ndol e conpounds are useful as 10 antitunor agents
wi t h angi ogenesis inhibitory -action, and anong them an especially notable

antitunmor effect is exhibited by

met hyl -1 Hi ndol - 7-yl -3-cyanobenz]§?esgmm e (hereinafter referred to as

"corrpougd(gﬁ?) " JCRYeel RRIdINE MHUE@NAMDE;DGON AINING IpviepdE ng['(t)ggsl

conpoun | :

[ Pat ent documﬁwm%é@wgémwmgﬂw ens to be

gol ved bylt hFeélilYiﬁﬁlN@ld 000_4] Upon se\éeralfteszI rﬁns _of Exarrpl e I1 of Pat ent

ocungnt 1, e present inventors. hav ound that. it is not always

pOStSi bI e Eoé@ﬁhhn Ic Jﬁréﬁmc’ﬁg@?"% réﬁtﬁsa&} Fﬁ?mpﬁgagld%‘ dr quh

mus e st aliohtaiiRp'ih@8ledSopBUALUShicH areOisdfal 88 anéi Ya Haftor e, en

the active 1ingredi r_%t of, a dPug Jds olbélai ned as a_crystalli r%g. substance, it
Fyaf

preferably angiegenesipinkibipryestie to eqirecesriforareparingrthetseme. physi cal
properties ility against light and other influences. It is
al so desi raﬁﬁ%&gﬁb'@g‘\iﬁ@g a process for stable production of such crystals
on an indudi0002] scal$ulfonamede-bentdining andalej eempoundsearer esefitl anventi on
to ovi de gr. S. 0 b. ' RS S f S| crystal
for rrf(5 and a %t@b@g ?%&t%%ﬁ%mggaﬁﬁg@mgﬂénf %‘P‘?égf‘%ﬂ% e
Er obl gms [OQﬁﬁ]esﬁeciallyenuﬂabllafanmuin' @V?ﬁecmsf@xﬁibiteméaypﬂ\ﬁ@xdgahovémtz) ors
ave discovered t a Si ryst orm of . t he .conpoun 5 can be

obt i ned by e el DSy BhObeee Ry LiopamiiR bat | ok PERIRARH
FP04- 0274- 0Geferred to as "compound (5b)") (see Patent document 1). A process

for preparing the compound (5b) is disclosed in Example 1 of Patent

15 document 1.
[0003] [Patent document 1] WO00/50395
Disclosure of the Invention
Problems to be Solved by the Invention
[0004] Upon several test runs of Example 1 of Patent document 1,
20 the present inventors have found that it is not always possible to obtain
consistent crystals. The active ingredient of a drug must be stably
supplied as a product of consistent quality. Therefore, when the active
ingredient of a drug is obtained as a crystalline substance, it preferably
consists of a single crystal form and has satisfactory physical properties
25 such as stability against light and other influences. It is also desirable
to develop a process for stable production of such crystals on an
industrial scale. It is therefore an object of the present invention to
provide crystals of the compound (5b) which consist of a single crystal
form, and a process for preparing the same.
30 Means for Solving the Problems
[0005] As a result of much avid research, the present inventors
have discovered that a single crystal form of the compound (5b) can be
obtained by using a specific solvent during crystallization of the



conmpound (5b), and have succeeded in conpleting this invention. [0006]
Specifically, the present invention provides the followng [1] to [30]. [1]
A crystalline form(FormC) of N-(3-cyano-4-nethyl-1H 5

i ndol - 7-yl ) - 3- cyanobenzenesul f onani de” having a diffracti on peakP@#- -0274-00
diffraction angle (20 0.2) of 11.4 in a powder X-ray diffraction. [2] A
crystalline form (Form C) according to [1] further having a diffraction
peak at a diffraction angle (20 0.2) of 19.1 in a powder X-ray

ndol -7-y1) cotibeutd (L KRl Havkio SR b7 kil Bhe s rSkRRBa ot &

wavenunber ¢00AE1L0 1 Specificallyy thef present abesntiun prosidesttharfollokdng. [4] A

crystalline rm C) according to [3] further having 15 an absorption
peak at a \/\Aiﬁﬂj%@? of 1443 1 cm in an infrared absorption spectrum

(EBV) t [4-2] A CV[Y]SUQ' ey ﬁalhngénfdrfﬁw(@f?n @P@deDQB-TcS?aﬁ?—M ﬁieéh?] éﬂ‘ﬁVl [‘9 an

absorption pe wavenynber o nfrared ~absorption

fspe;:':1 um (KE\’i gl %@’15 @Szﬁlﬁw %ali’é‘il"?rﬁ"@lﬁ 56)[{ gf@@ﬁpﬂl é [3-4p2]

urt her o in an
Wlffﬂa@dbﬁ"&ﬁ%fe% (()";%?K)ia{l 4 Wﬁc%ﬁ )@fa);-ﬂf'@ra kiopm

I nfrared absorptlon SpEecC |ne orm Form C of
N- ( 3- cyano- 4- net ff Acwstalmglfomy 01:13[1 davimgiang a peak

pectrum [ IR c%&is’bé%'f%& i ormtﬁﬁt%%?’(ﬁﬁcor géﬁ’%@[l%’fﬁf%ﬂoh*"ﬁiéﬂ?v?ngwi

peak at a cﬁ@r&yahffsdmtian of apprOX| mately 131.1 ppmin a 13C solid state

to 3D 5] hav.tﬁi,zﬁgaéﬁalﬁp" b Edn ol o NECERy et RT3 s o | n

a 13C soli dné@lafl mérmnehﬂfaﬂlapm@é hatrﬁig anebkerptidrirpesk Gt aaccor di ng
to [6-2] further n E) t a.chemcal shift of aProxwrater 131.1
ppmin a 13@@%& ﬁ% 3 5 SMat dNVR @ﬁ@éeduﬁbsorp lon spectrus

(KBr).

[4] A crystalline form (Form C) according to [3] further having

15 an absorption peak at a wavenumber of 1443 + 1 cm™ in an infrared
absorption spectrum (KBr).

[4-2] A crystalline form (Form C) according to [1] or [2] having
an absorption peak at a wavenumber of 1410 = 1 em™ in an infrared
absorption spectrum (KBr).

20 [4-3] A crystalline form (Form C) according to [4-2] further
having an absorption peak at a wavenumber of 1443 + 1 cm™ in an
infrared absorption spectrum (KBr).

[5] A crystalline form (Form C) of N-(3-cyano-4-methyl-1H-
indol-7-yl)-3-cyanobenzenesulfonamide having a peak at a chemical

25 shift of approximately 143.4 ppm in a "°>C solid state NMR spectrum.

[6] A crystalline form (Form C) according to [5] further having a
peak at a chemical shift of approximately 131.1 ppm in a *>C solid state
NMR spectrum.

[6-2] A crystalline form (Form C) according to any one of [1] to

30 [4-3] having a peak at a chemical shift of approximately 143.4 ppm in a
C solid state NMR spectrum.

[6-3] A crystalline form (Form C) according to [6-2] further
having a peak at a chemical shift of approximately 131.1 ppm in a °C



[7] A process for preparing a crystalline form (FormC) of N (3-

cyano- 4-net hyl -1 Hindol - 7-yl) - 3- cyanobenzenesul f onam de according to any
one of [1] to [6-3], characterized in that N-(3-cyano-4-methyl 5

| H i ndol - 7-yl ) - 3- cyanobenzenesul fonamide is crystallized usi ngFR04sP3p4<0
sol vent selected fromthe group consisting of n-propyl alcohol, isopropyl
al cohol, n-butyl alcohol, s-butyl alcohol, t-butyl alcohol and water, or a
m xed sol vent thereof as a crystallization solvent. [8] A process according

to [7], wherg] | Lzation 10 solvent is a sinple solvent of

|sopropyl Scodﬁjo aﬁ?%ﬁgﬁ tﬁ'ﬁ?bhol or a mxed solvent of s-butyl alcohol
and water or a m[Xq df\sprbwmfarfprepanpgcm;zfymdﬂmboﬂ’ornﬂ@me{f) of N-(A- process
accordi ng tg%iﬂfJ ﬁg} he Cirés gﬂ{lzatl sol v&nt |sda m xed. sol vent of
s-butyl al coRAI%SAHM 15( segk-yihi-svanohenzenesylionaghds A3carding| vent of
i sopr opyl alvéoﬁwjz cﬁ‘iédof\/fll to (60 uhard@ttiged iR thafl N-13- cy{aia%]-4finéﬂgqﬁss

according to merﬁef t he r stall athg9 sol vent l m xed “sol vent of

s-butyl alco C(Y@BP %ZEFQP(S onamydg: s 4 crystp! 122’(91 [ BAINEA $r ocess
according t W6 s scdhs
7-yl)-3- cya(r)l%{t}@le y ébl&bt@ Jrol e‘ﬂ?g@sﬂ;ﬁ naﬁ%@gmg Il)rr?p yét alccrhol

nzenesul fonam de Is sol veht and

then cryst alisoprapyl[alephel, pr-butdsalgohol, di-hytyl @lgehol, wHutyi mlcohol and

N- ( 3- h 1 de is heated d
0 St vod s VB Yt 2 e et Hickeor &Y A PPRANEASON SRR OC P o [laT
process for prep?[r%]n@ a%mcgss a:hctomdufg)rtm glﬂ;r rwl@reﬂi the cgystalhzatlcan
3-cyano- 4- meth H-i ndo ano e ul fo ording to
oy Lot VR 1och SitBle soikeht P JEORVE AONAI o ha soRGE e 1)

i ndol - 7-yl') &:@e/@rum%meafsybh@ﬂamamdlsma»wmrabr @mﬁ&dlféaﬁzedtléf A

process for preparin alline form (FormC) of N (3-cyano-4-nethyl -
| Hi ndol - 7- ylls?P@ aﬂ%‘gl@llz%ﬁtw t¢onani de accordl ng to any one of [1] to

[6-3], characteri NoddRats '\b(gc%rﬁ E %grél soﬁleat stall ation

4n'ethyI-IH-|ndoI- - -3cano enz stirred in
wat er at 60-sdeent is a mlxed solvent of s- butyl alcohol and water (volume ratlo =

15 3:1-5:1) or a mixed solvent of isopropyl alcohol and water (volume
ratio = 9:1-10:1).

[10] A process according to [7], wherein the crystallization
solvent is a mixed solvent of s-butyl alcohol and water (volume ratio =
3.9:1-4.1:1).

20 [11] A process according to [7], wherein N-(3-cyano-4-methyl-
1 H-indol-7-yl)-3-cyanobenzenesulfonamide is heated and dissolved in
a solvent and then crystallized. ‘

[12] A process according to [7], wherein N-(3-cyano-4-methyl-

1H-indol-7-yl)-3-cyanobenzenesulfonamide is heated and dissolved in
25 a solvent and then crystallized by gradual cooling.

[13] A process for preparing a crystalline form (Form C) of N-
(3-cyano-4-methyl-1H-indol-7-yl)-3-cyanobenzenesulfonamide
according to any one of [1] to [6-3], characterized in that N-(3-cyano-
4-methyl-1H-indol-7-yl)-3-cyanobenzenesulfonamide is heated at 80-

30 130°C.

[14] A process for preparing a crystalline form (Form C) of N-
(3-cyano-4-methyl- 1 H-indol-7-yl)-3-cyanobenzenesulfonamide
according to any one of [1] to [6-3], characterized in that N-(3-cyano-



[ 15] A process for preparing a crystalline form (FormC) of N
(3-cyano-4-net hyl - 1H i ndol - 7-yl ) - 3- cyanobenzenesul fonam de 5 according to
any one of [1] to [6-31, characterized in that a crystalline form of

N ( 3- cyano- 4- net hyl - | Hi ndol - 7-yl ) - 3- cyanobenzenesul f onani de Kpa4-42574=P0
heated at 80-130C. [16] A process for preparing a crystalline form (Form C)
of N- (3-cyano-4-nethyl- |Hindol-7-yl)-3-cyanobenzenesul fonam de 10
according to any one of [11 to [6-3], characterized in that a crystalline

o of N (3 AR P RAQN T SRl S RUBRARR 25" R,
pgeparlng4ast1mr¢]:slt1aﬂWatmdaftlcﬁ0790‘r(6rg1C) ofbl\L 15 I

- - 4- et - 3- t
e of [1] to [eIb] A BEesborarapRtRE A crr A i, P A gm Corat -0 0 ™
crystal l'i ne (8.qsyan @M%éﬁry@—yﬁﬁﬂinéomtml3—byhn@@éﬁze?1e¥hbfonamlde

3- cy obenzenes onam dé anh a crystalline formof N

cyan 34 ot ﬁycondmgrteoanwow)a ytanfésgLz@%?ergmemeémm@%wat%aﬁm are
heated at 8 0C. [18] process f I | 9r (Form Q)
of N (3- cyg(r)\%ﬁ4 met hyl -1 H i ndol - H(@ yago enze esﬁ?}éﬁg&qdy :{atnccordl ng
to any one @yapmbemmqesuﬁ"pnanndcé)oadéaﬁezc@d Heatedhat 8@&-1808Cure conprising a

tall f

5. &yanobenzenesult ShamPaeEdRiBatty & b faflad R Edpm, Oef B
cyano- 4- met I@#cy]aﬂor—ﬁdné’eh@dy]lfy-lﬁdokﬁmﬂ)éhz aaebléﬂmmsulfenbuﬂdate are heat ed

d d t at ta F A
N (2ibyano. 2cRRiibE terhny RESICELLD (6~3T AR i Bt GO SRR o havi ng
a d| ffracti ggrm30 peak atgf di ffract’N;(l% @ 4.2193Aimly.lﬁgoﬁ75§tzl)13-igioomder
X- diff t 20 st al | 0 rm accordin 0
fuif1 %er | ha&gﬁgbﬁeféﬁw}a&fﬁn@%é@%ﬂ'ﬁg%aaralhqag%fg@nérs E’Fﬁﬁf ; .04 of 25.8
in a 4 FPO49p2¢4- 00 powder X-ray diffraction. [211 A crystal line form (Form

A) of N-(3-cyano-4-nethyl-1H _indol-7-yl)-3-cyanobenzenesul f onam de hydrate
havi ng an absor pf1dhA process for preparing a crystalline form (Form C) of N-

15 (3-cyano-4-methyl-1H-indol-7-yl)-3-cyanobenzenesulfonamide
according to any one of [1] to [6-3], characterized in that a mixture
comprising a crystalline form of N-(3-cyano-4-methyl-1H-indol-7-yl)-
3-cyanobenzenesulfonamide anhydrate and a crystalline form of N-(3-
cyano-4-methyl-1H-indol-7-yl)-3-cyanobenzenesulfonamide  hydrate

20 are heated at 80-130°C.

[18] A process for preparing a crystalline form (Form C) of N-
(3-cyano-4-methyl-1H-indol-7-yl)-3-cyanobenzenesulfonamide
according to any one of [1] to [6-3], characterized in that a mixture
comprising a crystalline form of N-(3-cyano-4-methyl-1H-indol-7-yl)-

25 3-cyanobenzenesulfonamide anhydrate and a crystalline form of N-(3-
cyano-4-methyl-1H-indol-7-yl)-3-cyanobenzenesulfonamide  hydrate
are heated and stirred in water at 60-90°C.

[19] A crystalline form (Form A) of N-(3-cyano-4-methyl-1H-
indol-7-yl)-3-cyanobenzenesulfonamide hydrate having a diffraction

30 peak at a diffraction angle (26 + 0.2°) of 8.5° in a powder X-ray
diffraction.

[20] A crystalline form (Form A) according to [19] further
having a diffraction peak at a diffraction angle (26 £ 0.2°) 0of25.8°ina



peak at a wavenunber of 616 | cm1 in an infrared absorption 5 spectrum
(KBr). [22] A crystalline form (FormA) according to [21] finiher having an

absorption peak at a wavenunber of 802 | cni' in an infrared_absorption
spectrum (KBr). [22-2] A crystalline form (Form A) accordi ng tgﬂoﬂgﬁ) H'QOZO]
10 having an absorption peak at a wavenunber of 616 | cm1 in an infrared

absorption spectrum (KBr). [22-3] A crystalline form (FormA) according to
[ 22-2] further having an absorptlon peak at a wavenunber of 802 1 cm1l in

an infrar e%@gagf?‘:#ﬁpfi ('#Im (KBr). 15 [23] A crystalline form (FormA)

of N-(3-cya 7-yi)-3-cyanobenzenesul f onam de hydrate
havi ng a peak at [21] cAemrystaallmlal farmof(Fappr 8%i ofadNe(§-ch@mo74ppethyilal M- 13C

lid state N 241 A t al.l,i d t
P m 3571780 RS hgbat e R R AL BRI
126. 3 ppm | npeakl 3 a swhivemaindee HIVB1Spectlr win™' [i2d-ad] infrareds tabkbiptiorf or m
( For accordl n Jj9] to [22-3] having a peak at a chem cal shift of

nil matelip %7 &#ﬁ

appr o in a 13c solid state NNM spectrum 25 [24-3] A
crystal line form @ry@l@ﬂ%é"fwﬂ C(Pfo%‘h A) fdércb?@ing *ﬂ@V [79 FuRrBeK at a
chem cal shift of pI‘OXI ately 126.3 ppmin 13 C stafe NWR

spectrum [zhsqvmgpmmhﬁ@émlmamé@ﬁb@an@ﬂUMr pEid al: dr gataliniae form

according to; 6@%5 30 [26] An angi ogenesi s inhibitor
conpri sing gm?'r @arél%SBfrPtiq ér? acco r'?g to any one of [11 to [6-3]. [27] An
antitunor agent, [22n2} e%tcrystaéhnerfolrhE(EpHntAd agmrdmg ¢o|[dr9<§c®1al[26}ancer

canchD ther g8 prBSE WL & SR BIERE % ot o U Mhancer

therapeuti c adeired abserptioh specteumt(leBepeut i c agent, cancer netastasis
I nhi bitor, dlabet I n t er apf t|c ent, fheu i rthritis
t her apeut i agent Q(Cr)rgﬁ Céﬁr% mﬁ‘éf? gﬁ OTHY aC%Q{,%ng §gﬁ;%€\§] fgrther

having an absorption peak at a wavenumber of 802 + 1 ¢cm™ in an

infrared absorption spectrum (KBr).

15 [23] A crystalline form (Form A} of N-(3-cyano-4-methyl-1H-
indol-7-yl)-3-cyanobenzenesulfonamide hydrate having a peak at a
chemical shift of approximately 134.7 ppm in a PC solid state NMR
spectrum.

[24] A crystalline form (Form A) according to claim 23 further

20 having a peak at a chemical shift of approximately 126.3 ppm in a °C
solid state NMR spectrum.

[24-2] A crystalline form (Form A) according to [19] to [22-3]
having a peak at a chemical shift of approximately 134.7 ppm in a °C
solid state NMR spectrum.

25 [24-3] A crystalline form (Form A) according to [24-2] further
having a peak at a chemical shift of approximately 126.3 ppm in a *C
solid state NMR spectrum.

[25] A pharmaceutical composition comprising a crystalline
form according to any one of [1] to [6-3].

30 [26] An angiogenesis inhibitor comprising a crystalline form
according to any one of [1] to [6-3].

[27] An antitumor agent, pancreatic cancer therapeutic agent,
colorectal cancer therapeutic agent, gastric cancer therapeutic agent,



5 crystalline formaccording to any one of [I ] to [6-3]. [28] A nethod of
preventing or treating a disease for which angiogenesis inhibition is
effective, conprising admnistering to a patient, a pharnacologicalLy
effective amount of a crystalline form according to any one ofPP430374-00
[6-3]. 10 [29] A method of preventing or treating antitunor, pancreatic
cancer, colorectal cancer, gastric cancer, breast cancer, prostate cancer,
| ung cancer, ovarian cancer, cancer netastasis, diabetic retinopathy,

h toi d P : | La 4l ! ; Cent

bhar macol og et AEeE th@aBeaE acEATRbGRIANE ARRMTRirabE At efl Miels + 15

aPy[ 2]net of : E:ﬁhgexoftbsra’.ﬂﬁuti[c?,&gfhls?omaria.]{lc c;md:emt !t}t1mpbutim atgent,dbagcex?_ any one
o [6- or. .. manyf act.ure.o i tumor age ancreatic

gancer therr%‘foté%'iaisbg H@Eﬁ{tf’fsc‘!'éﬁﬁﬂé‘&fs‘imeﬁ ?t e %?g%nntaﬁlég?maé‘é‘ ric

cancer thenapeitid fh@'ﬁF@ltltiC larg%ﬁﬁhrcaaigiémat ﬂ_ﬁfr@p@kﬁié QgefigNéompiRii@ae cancer

20 therapeutic agent ung capcet .the_rape‘g“ﬁ ag&né‘b ovarian” cancer

t her I;\k;e)eut i c CEYEA Ing forE A ﬁ%ﬁ%@&%ﬁgyum o 1@-abeti ¢ retinopat hy

h ! ; 57 ! :
therapeutic age”g?SLﬁg@?&%@tﬁ pRevdritig fb?rﬁ@?gﬁo%% afj8&dse0 fo RPhiR IR

t her apeuti c agen ct . of, e* I nventron 25 According to the
preparing pasgeegenssis Hahibitient iveffeatives compsisbng administaringrtepar e

crystals (FqQ ORR LSt | i c r und (5b)
on an indus%ﬂ?gﬁ’sgaﬁ@#&%@gogi&ﬁl cF?@éﬁngé@t@t( orﬁcgg’%ngﬁfgﬁﬁf@) of the
i nventi on caccordingrtemayeanaesf il sfon@-8].crystal form by crystallization or
the J{ ke and hav ati sf act roperties includi stabilit Q |light,
ondd g them S20T 45 Beet (2 eRRBE. bf Trdetiie AofifulbPopahiteali  uior
agent. The cahyet, dodordceaintahcar cgaitdo dapeét) braastacaricer cprovtitat canicer,
preparing the Cé.%{-ftal s, FormC a thermal transb%il 8n.rret hod. agm

FP04- 0274- 08URE | GANCBEs OV AHANOFARACT ¢ (1@DERT I HESIasHp CBADENG. TEHNODaIYr avi ng
represent i nghau RGN arthriflY ordigdioRal 'c@ﬁlljﬁ’égihgral{odgﬁm{jniétléﬁin:g; ?/eﬁ% Hapienb! ai ned in

Example 3A. Fig. 2 is a draw ng repreéesentin jer X- iffraction 5
pattern of t@neha pgicaby g ifecdiVeamennp oé aigystalline form dccording to

15 any one of [1] to [6-3].
[30] Use of a crystalline form according to any one of [1] to [6-

3] for the manufacture of an antitumor agent, pancreatic cancer
therapeutic agent, colorectal cancer therapeutic agent, gastric cancer
therapeutic agent, breast cancer therapeutic agent, prostate cancer

20 therapeutic agent, lung cancer therapeutic agent, ovarian cancer
therapeutic agent, cancer metastasis inhibitor, diabetic retinopathy
therapeutic agent, rheumatoid arthritis therapeutic agent or angioma
therapeutic agent.
Effect of the Invention

25 [0007] According to the preparing process of the invention, it is
possible to easily prepare crystals (Form C) consisting of a single
crystal form of the compound (5b) on an industrial scale. The
respective crystals (Form A and Form C) of the invention can be
prepared as a single crystal form by crystallization or the like and have

30 satisfactory properties including stability to light, rendering them
suitable for use as the active ingredient of an antitumor agent. The
crystals, Form A are also useful as an intermediate for preparing the
crystals, Form C by a thermal transition method.



Fig. 3 is a drawing representing a powder X-ray diffraction pattern of the
crystals obtained in Exanple 1 C. Fig. 4 is a drawi ng representing a powder
X-ray diffraction pattern of the crystals obtained in Exanple IF. 10 Fig. 5
is a drawing representing a 13C solid state NVR spectrum of tEBOérQ%'l’fh-IO%
obtained in Exanple 1C. Fig. 6 is a drawing representing a 13C solid state
NVR spectrum of the crystals obtained in Exanple IF. Fig. 7 is a draw ng
representing an infrared absorption spectrum 15 (KBr) of the crystals

obtained in&£xapple 1. C. Fig. ,8.4s a.drawi ng representing an infrared
absorption ﬁé&?ﬁﬁﬂcrlﬂiﬁ?? ngthﬁ}gr%\yyggsm s obtained in Exanple IF. Fig. 9 is
abdrfivm' gg. re[0098¢|r1ti Qgigégdmder a|>\</b dmv]gidigf g@rwmingaat qymzr@ér t Rerayr {35 8|9]S
obtained in .€ st r_Carr.yi e Invention

The procent TEGACHSBRARET ORDN GBS MR i ERaaols 3haet o | The crystal s
of the invention Eige Zri¥shadsmwing mpresdstifr i gowdef XheayCdiFRastion Sb)

havi ng the features tgescri biad below,". The asurenent conditions for powder

X-rayd di f f r attesn ofithe cayealveblaingd in k¥ g@dd}-um (KBr) and 13C solid state

NMVR spectrum are t ryi Guh@nby ' d L | S: 4y eferably

carried out underm%t' %qgo%dl t o:r\l_ ﬁ%@?&%ﬁﬁgc?l%dgf%i%?@%%@ta l'ine

f or m ( For m Qatternof(the eypstalvobtaingd it Example|1.(Z- y|

- 3- cyanobenzenesuyt:f onare.d ra cry, (¥9 e

i nvention are an%‘}kfa ?scgy@{gg% g E%%g%éﬂiﬁﬁ% %fﬁ‘sa‘%g?%gjﬁéga?r @ﬁfg%(;t]{rog'rm of the

conpound ( Sipatteanafitheycrpstals obtasaed m Exangdedii.zed by having a diffraction

peak,at a diffract.i on angle 20 0.2) of 114340 qr,crys characterized by

havi Ky diffracti ?ﬂgﬁﬂﬁoﬂdbﬁﬁﬁlﬁﬁﬂﬁé hig a4 Cryalid SRS mm%unb. 2) of

11.4 and 19-dftheid%y§taﬂ>§m5faﬁned<iﬁ maﬁiﬁlérle@_tion. These characteristic peaks

In a powder X-ray._, dif,fraﬁtion are not obserl\géd L{h the crystal obtained by

the production piigeésls HALRWVHLECNIASERRGE cf'tima(LFtaie EREFHVE 1B,

Tabl e 6 and ¥ thiet §tall)§bgt/3ﬁ ed tEExayfilel1F.(Form C) of the invention are al so
1 red y B pti

crystals characterize avi ng an "absorption peak at a_wavenunber of 1410
Fig. 7 is a drawing representing an infrared absorption spectrum

15 (KBr) of the crystals obtained in Example 1C.
Fig. 8 is a drawing representing an infrared absorption spectrum
(KBr) of the crystals obtained in Example 1F.
Fig. 9 is a drawing representing a powder X-ray diffraction
pattern of the crystals obtained in Example 1E.
20 Best Mode for Carrying Out the Invention
[0009] The present invention will now be explained in greater
detail. The crystals of the invention are crystals (Form A and Form C)
of the compound (5b) having the features described below. The
measurement conditions for powder X-ray diffraction, infrared
25 absorption spectrum (KBr) and *C solid state NMR spectrum are not
particularly restricted, but measurement is preferably carried out under
the conditions herein described.
[0010] A crystalline form (Form C) of N-(3-cyano-4-methyl-1H-
indol-7-y1)-3-cyanobenzenesulfonamide anhydrate

30 The crystals (Form C) of the invention are anhydrate crystals
consisting of a single crystal form of the compound (5b), and they are
crystals characterized by having a diffraction peak at a diffraction angle
(20 % 0.2°) of 11.4° or crystals characterized by having diffraction



1 cm¥' or crystals having absorption peaks at a wavenunmber of 1410 lcml
and a wavenunber of 1443 + 1 cm 1, in an infrared absorption spectrum
(KBr). Furthernore, the crystals (FormC) of the invention 10 are c stals
characterized by having a peak at a chem cal shift of appromﬁﬁ éf@/ﬁl
ppm-or crystals characterized by having peaks at chem cal shifts of
approxi mately 143.4 ppm and approximately 131.1 ppm in a 13C solid-state
NMR spectrum [0011] Since the diffraction angle (20) in a powder X—ray 15

the af or encitenndd taatof afblosCRl 1022 BE Gho AR ! "o P direc oo as
i ncl udi ng vXway difftaction. raﬂ“@g/ﬁofchar@c%résfﬁjqneakbemraeslmwder X exayi Wgn

| i.on er
oy di Tt : Bk AR Bt Wishifs Cysie] PHIAiREd TRoLE pregif
di ffraction pogéss diRcidred in P:ﬁteﬁﬂ d@bﬁﬁiexﬂflt éﬁeeZEx 211 B3pegblel 6 alndy .
e o TaoBSRlon). o bials Borm £ eoBuiptionaveiatbe Braafoar ot a
diffraction c%'ﬂ%&eﬁ%@d mdrx}ggglr a4 r?%ﬁ)tloﬁ?e%klét e@wa)v%ﬂgmﬁb%vdf‘mm

diffraction peak, at a means "havi ng
a di ffracti dncpeaRr ary&tal@ha\ﬂagtab@ﬁrlamlll@e o@ a wavpeumbegefof4hB+o-19. 3 »

0013] Lik
L0101 L ket i WAL SO 488 2106 S P Trabay 65
absorption spaktram ﬂ(\&\)erﬂmnhcrmora,rther(awgmlmf(FmHmC)szlﬂmm{iVEntmmﬂ 30

"h b K n f 1443 f 1 1i "h

an ifor ot RS peRRldl AFAcEHRdcBy T HRYRE Ahed ot hgbSTich B DL (50147
Tﬂr oughlout li};proxmamy 44804 prmtdrCnTystaﬂQ\chﬂmoaer@@%k bgthavifig ﬁ%hqcsoak 74-00
chemi ca Xi nmeans "havin

| Pﬁgﬁ@ﬁ%o DRI REN la)r ‘1@3‘4 a{lﬁlsaﬂprﬂg‘ﬁmaﬁﬂ‘i‘é( 13ldsc solid

subst anti al

state NMR s rmll%c @EH&LHt%NMRrSPQE%WW measuring conditions". Al so,
"having a p al a chem cal shif a

pproxi mately 5 131.1 ppni. as used
t hr oughout t[ﬂQlﬂa} esentSiBpecths cdiffrgstipnk émgie ( zéaﬂﬁ ahdm‘ﬁée% Py
substanti al 'dif]?&’tﬁ&??@ﬁératllﬁ! H#Q@gfﬁéétlﬁ%ﬁéleoérro}ﬁ}tﬂe PRiBe Yfg. g0 13C solid

state NVMR spectrum i § neas
the aforementioned values for the diffraction angle must be interpreted

as including values within a range of £ 0.2°. Thus, the present
invention encompasses not only crystals whose peak diffraction angle
in a powder X-ray diffraction matches exactly, but also crystals whose
20 peak diffraction angle matches with an error of + 0.2°.
[0012] Specifically, throughout the present specification, "having
a diffraction peak at a diffraction angle (26 + 0.2°) of 11.4°" means
"having a diffraction peak at a diffraction angle (20) in the range of
11.2°-11.6°", and "having a diffraction peak at a diffraction angle (20 +
25 0.2°) of 19.1°" means "having a diffraction peak at a diffraction angle
(29) in the range of 18.9°-19.3°".
[0013] Likewise, throughout the present specification, "having an
absorption peak at a wavenumber of 1410 + 1 cm™"
absorption peak at a wavenumber in the range of 1409-1411 cm

30 "having an absorption peak at a wavenumber of 1443 + 1 cm™™" means

means "having an

-1
n’ and

"having an absorption peak at a wavenumber in the range of 1442-1443

-1
cm ",

[0014] Throughout the present specification, "having a peak at a



ordi nary measuring conditions". [0015] A crystalline form (Form A) of

N- (3-cyano-4-nethyl -1 H 10 indol -7-yl)-3-cyanobenzenesul fonam de hydrate The
crystals (Form A) of the invention are hydrate crystals conposed of a
single crystal formof the conmpound (5b), and they are crystaF§04-0274-00
characterized by having a diffraction peak at a diffraction angle (20 0.2)
of 8.5 or crystals characterized by having diffracti on peaks 15 at
diffraction angles (20 0.2) of 8.5 and 25.8, in a powder X-ray

di ffraction. ystal t lh Ny.e0 i = Crl S

characteri zecél%cégvsﬁg éfr‘\(ag)g’ig%@{l?t%b plre}gkhaﬁﬁgl mﬁ&@%nﬁ% 1§g %){@é;ﬁé l1cm-1

or crystal s substargiadlys eqpiviabentpiek schemahahiefh wfbbd3.4f pit6 whien a’ClL and a

wavenunber of %22 1 min an _infrared absorption 20.s ectrumui_KBr).

Fur t her nor e, S9tE S8 (FRGRUR By mﬁ%sqrﬁgeﬁpgl% or, r yREZFWING

char act eri zegoitioay!. ndi1go,rdalviag aepedient & dheddichl sioifft oﬂﬁPpmﬁjdmttelw 134.7
.S

ppm or crystgls. characterize havi n eaks at chenjca Jts.of

appr oxi mat eIffi11§4PPﬁg'prﬁ5aH§e‘gp§§9EgﬁﬁPgltge_lﬁégsﬁnt pHRRCL lﬁatgimiS U3 state

NVR spectr urphegms ["BQ%] 'g%(tsﬁﬁstﬁhﬁfaﬂi’fcé Rafifd! ® {aQ&iehrhﬂ:aii f X-ray

dlffractlonn&enerally as a gdiffraction“angle error int eraerﬁlkgeo 0. 2,

t he af or enentd loheppmamizen sor G pelidistateabiNIBnspesirummssmepsurad undert ed  as

i ncluding v it R . n0. 2. Thus, the present invention
Y AT ORI

enconpasses no ose peak diffraction angle 30 in a powder
X-ray diffrd@0il6n mat chexystedline WormufF crhs &\ eofy N-63 <vanosé-methalk- 1di< f r act i on

angl natchesd\é\i_ltzh ﬁ%_%rror] of 0. Zlﬁohooﬂllagﬂﬂr%ughout t he present

spectficati i ffraction angle (20 f 0.2)
of 8.5" means "halVhacrgs@lERFbraR 4) X dhé finvention peakhyairate drfdtabetion
angle (20) in the r nge af ?.3-8. 7" ang. L+ havi nLg a (gl é{jfaé:rg{cﬂ?%})eak at a
diffraction %P%SE(@@ 403188 OErysial Fprmyod the gom oind (abi.f ndfeak at a
di {11 acti on cysids ERbactdtizdd By HAINEE A1difPadi AP pRAK abal BN kRIS

t hroughout the present_ specification, "having absorpt|on, peak at a
wavenurmber deGGE@-zc% ofn8-5r° crre@mtalﬁabawgt%mzecagxwmgﬁh icft peaksvenunber

int : 617 y yhayd pGko ti
:/\/gvegﬁn{)gpg?o%lgg%fﬁ% rfgﬂ"g'[és mg%ﬁgg 0.2y 8% °ash @B PLIN0R R/ K-Pay
diffraction. The crystals (Form A) of the invention are also crystals

characterized by having an absorption peak at a wavenumber of 616 +
1 em™ or crystals having absorption peaks at a wavenumber of 616 + 1
! and a wavenumber of 802 + 1 cm’, in an infrared absorption
20 spectrum (KBr). Furthermore, the crystals (Form A) of the invention

are crystals characterized by having a peak at a chemical shift of

cm

approximately 134.7 ppm or crystals characterized by having peaks at
chemical shifts of approximately 134.7 ppm and approximately 126.3
ppm, in a ’C solid state NMR spectrum. .

25 [0016] Since the diffraction angle (20) in a powder X-ray
diffraction generally has a diffraction angle error in the range of + 0.2°,
the aforementioned values for the diffraction angle must be interpreted
as including values within a range of + 0.2°. Thus, the present
invention encompasses not only crystals whose peak diffraction angle

30 in a powder X-ray diffraction matches exactly, but also crystals whose
peak diffraction angle matches with an error of + 0.2°.

[0017] Throughout the present specification, "having a diffraction
peak at a diffraction angle (26 + 0.2°) of 8.5°" means "having a



"havi ng an absorption peak at a wavenunber in the range of 801-803 10
cm1". [0019] Throughout the present specification, "having a peak at a
chem cal shift of approximately 134.7 ppnf neans "having a pea

substantially equivalent to a chemcal shift of 134.7 ppm Whe§P94I@%74§31id
state NVMR spectrumis measured under ordinary neasuring 15 conditions".

Al so, "having a peak at a chem cal shift of approximately 126.3 ppn as
used t hroughout the present specification neans "having a peak

substanti al | j: lﬁﬁﬂ: ; :cal I f f; : %ggq #13C solid
state NMR sa§§??§%¥? neaéﬁ?ga?ﬁﬁg%§ﬁor %é?ey%géégrln n%%n'ltﬁéﬁ;”. 20
[0020] The cmdst'hagingar diffjactiont peak ratemtdidivactign banglbt @thed 0.2%oof exanpl e,

by recrystald4 gati fn rysg )..0f Lthe .inv | O a m xed
sol vent of eﬂt%gnolrﬂgﬂgs \/\%@Pg %3‘3@&&%@’8@% q’to% dﬁ&%"éﬁ}hgﬂgiecr%g l'ine
f or m (For m Ghe rangy oif&3.6%26i@1. net hod) 25 The crystals (Form C) of the
I nvention st ably.;praoducegd n an.i ndustrjal se¢ale by,praducing the
conpo%nd (gagb(ﬁ%&ordi 11%&15%&;9‘15 ‘iUtowePE‘EeéﬁP{ %%q}ﬁﬁ?rﬁo% APNEALL i on
Exanpl ed3'(°~5gébs]pbptioﬁfﬁkn£t ;émsxizél}tﬁﬁbitap 6# hﬁelrmﬂ:t hesmcr Yﬁ%ziﬂsl i'H%ﬂfﬁgtmf:
compoun roma  specific solvept. . conmpoun sed; for
crystallizat @9%9“5@4&3'[3@ \aﬁyemangprm eir@,llgﬁwﬁéﬁb@ﬁ Cn}'(ljr,a&réi or
anhydrate, a WSt j (4 j Q)gnm [ -lof i ple
crystal for m@%%%ogﬁ?@gpﬁaﬁ%ﬁxtaﬁ?ewtaﬁ%% .r[_ 022?§$ng&§0| vnelgfylll%sed for
crystal | i zat'ihgiving an sbsarptionopeadnat aoweronuwbes-incthsaangeeaf B06r8Qhe group
conngti ng o&‘ finpropyl al cohol, isopropyl alcohol, n-butyl alcohol, s-butyl
0

al cohol, t-butyl’ alcohol and water, or a mxed solvent thereof. A nixed
sol vent is pi&fl&]abl y Bhraughout the presentdspgdosfieationol' vaving & @eaktatda f rom t he

group |isted,abowv referred 5 sol vent e_a sinple sglvent of isopropyl

al cohol or £ ﬂﬂ%i aﬁl?’dﬁhﬁf,apé’fgm%f&? oﬁ/‘gzt PR I WI Qiaifl%l@ﬂolr’l B‘?Pﬁ‘ wat er or
a mixed sol varbstaitially equdentate aheleraivd] whifrof 1944 ppef, evhed asbients are
a mxed sol V‘ﬁ!% (%f s-butyl al cohol .and water, or .a m xgd sol vent of

i sopropyl  ai®thditaten efrl?e"iﬂﬂne%ﬁnﬁﬁlgeﬂr UPEET X AR RCAUIG: xed

sol vent conditions". Also, "having a peak at a chemical shift of approximately

126.3 ppm" as used throughout the present specification means "having
a peak substantially equivalent to a chemical shift of 126.3 ppm, when
a °C solid state NMR spectrum is measured under ordinary measuring
conditions".

20 [0020] The crystals (Form A) of the invention may be obtained,
for example, by recrystallization of the crystals (Form C) of the
invention from a mixed solvent of ethanol and water.

[0021] Process for preparing a crystalline form (Form C)
(crystallization method)
25 The crystals (Form C) of the invention may be stably produced

on an industrial scale by producing the compound {5b) according to
Example 1 of Patent document 1 or Production Example 3A of the
present specification, and then crystallizing the compound (5b} from a
specific solvent. The compound (5b) used for crystallization may be in
30 any form. That is, it may be a hydrate or anhydrate, amorphous or
crystalline (including combinations of multiple crystal forms)
compound, or a mixture thereof.
[0022] The solvent used for crystallization is a simple solvent

10



10 of s-butyl al cohol and water. [0023] The m xing ratio (volunme ratio) when
using a m xed solvent of s-butyl alcohol and water is preferably 3:1-5:1,
nore preferably 3.9:1-4.1:1 and even nore preferably 4:1. [OOZEJ The m Xxi ng
ratio (volume ratio) when using a nmixed 15 solvent of isoprop¥iPO4-03#ét0%nd
water is preferably 5:1-100:1, nore preferably 9:1-100:1, even nore
preferably 9.9:1-10.1:1 and nost preferably 10:1. [0025] The anount of

sol vent used rmay be appropriately selected between the m ni num anount in

whi ch the co 1] | anmount
at which thesrg?‘?‘l:eigg %hgﬁécr sfa Igblﬁgﬁnog ?f ﬁ%@&gtg%gpégué@i‘ogﬁ it is
preferably aaleehﬁl fmbdtylaafouhml (eviuty] atnlr}mlpt-bhgrlaeﬂbghal a@dmmqmr anmount
(1 60a " R B RRT e £ A Tl SubeRR R Blathiit) AR IRRIo & oc 1 b
t]bet h25 wei gdhtffeqrér%tb fsalmﬁp%&éctéﬂbfrorh?ﬂ%]gral h@tréﬂeabbﬁée fmefeitf@ol ut It on
o} conp ma a ri.atel e ure a

whi ch?t he chBBGl&Té QIFBEb%lmpfq 8 §§ P dsq OPB(E ai‘?ﬂhfgrﬂr S%’L‘lllty @lcpgogr%f erably
from 75C t o miead i Sadvésl bifxs-bel V\WI aRidHR- aITd‘ewﬁféi" bP% qﬂf}&é@ﬁ sBWe"Htabf i zation

is 30 preferably carried out e suitably adjustlng the cooling rate in
consi der at i d§opfopyealsohed t and watar, 1ose Prefered osolvastse Bye t &l @ixethd

o adul ool 1GeAEBp' 5oL Syl . s SRk B LIIERSY ., " ©
preferably |alcohohbndtwa.1lercamnl evehanbie prefersesk solventis ambeadbsolaent e  may
oe 29pr o0 el byt AELA BRI L ' ol ond quality of the crystals
and even norfs é)(m?@f er abThe 6mbxifgh' r@tloS({r@lﬁmYé 1D ) prdmnpiusiige Ohcmyﬁdal s may
appr opr 1 at o SVeanioh p-Auwsaleiol “and WA dsi BEEeBIYT o ﬁi he gL r o
crystals. Therefetabdyp 139*5’1941 lfPfandVWEzhlm@r@ réfeeatsliysal s is the same as the
crystalli zat oI ve and js pref s-bufyl .al cohpl. 10 [0028] When
the crystals @gﬂjr at egi-b‘} AHXING IrﬁFIQt fﬁ&b%m%c@&lﬂgew hen using a mlxeg
15 solvent of isopropyl alcohol and water is preferably 5:1-100:1, more
preferably 9:1-100:1, even more preferably 9.9:1-10.1:1 and most
preferably 10:1.
[0025] The amount of solvent used may be appropriately selected
between the minimum amount in which the compound (5b) will
20 dissolve by heating and the maximum amount at which the yield of the
crystals is not significantly reduced, and it is preferably a 3-40 fold
amount (v/w), more preferably a 10-20 fold amount (v/w), even more
preferably a 15-17 fold amount (v/w) and most preferably a 15.7-16.3
fold amount (v/w), in terms of the volume ratio with respect to the
25 weight of the compound (5b).
[0026] The temperature for dissolution of the compound (5b) may
be appropriately selected as the temperature at which the compound
(5b) will dissolve in the solvent, but it is preferably from 75°C to
heating reflux temperature. The cooling during crystallization is
30 preferably carried out while suitably adjusting the cooling rate in
consideration of the effect on quality and grade of the crystals, and
gradual cooling (cooling at a rate of 40°C/hr or slower) is preferred.
More preferably, the cooling rate is 5-20°C/hr and even more

11



consi st (mainly) of anhydrate crystals (Form Q drying may be acconplished
by nmerely standing in air, but in the case of nass production this is not
efficient, and therefore drylng by heating is preferred. The dr
tenperature may be appropriately selected 15 depending on the EP@ 08274ﬁ00
volune, but it is preferably 40-130'C, nore preferably 65-75 C and even
nore preferably 70'C. The drying tine nay be appropriately selected as a
time up to which the residual solvent falls below a prescribed vol une,

dependi ng OrbriFE&am)pq’r’% a‘%utv Zmr ?Tﬁ%nﬁngpg%ﬁﬁﬂﬁaﬁ% ft{ﬁﬁ?lgpature

t enper at ure i e or under
reduced pregnaydye Iapproprlatsly pebb‘eﬁ'dam wiewr of ¢be guelduandrquaditycefithe essur e.

(he product conetal; HHE it g\ BRI alt RAA SRmAARE I 0 Ce M88500, "0 "
et hody The eyeral 39 FCmdimehimert p”feff"idrﬁ byt byl L rana (i on of
{Tﬁte K Lpounc[ﬁbégg Rﬁ%gﬁx@b‘/‘m? p pr%?telate]?)ﬁﬁ%‘l ‘PW Ra¥ay be in
gpyszglrmnlﬁ?{?agilﬁt?dlfo omé)lemShgﬁ?ﬁtP %%ﬁ’???ﬂ?? %lv??mph%?rérss conpound,
orya m xt ur@“&é‘ﬁ%{bf&?@ﬁcﬁgrﬁf&l@d §¥Y~°é@1lgfor ely§0ﬁﬁf‘dﬁa‘#~°@d)cf9rs?gl s of
the conmpoundyg s"_lﬁh h? éFxéfa‘H fs ﬂ{e s%ﬁ?ﬁﬁﬁ%%@étﬁ?ﬁﬂt?orpgo gltc aund (5b)

and hydrate cr st corrpou m xture may or exanpl e,
a nixture olre Eﬁ’@b }12-11%!1’.914&1@2}710 .00 by rapid cooling during recrystallization

T s COP RS0, (in BETRLERI B O gRERTGH mRBAH oL on)
afford a cr yxlmidtl (maimlyhn oFoamhﬁlraw cbty(smlsyﬁmm (9, ndrtyhy - may be
ity PSR R Al B iR
vol une, but r@dncabﬁrﬁhb y1s8ﬁoﬂ3ﬁﬁmamr eandorthé@faiﬂ o\ 1<heanﬁ emn nor e
SRR ol T
?2 H‘zf 2: ggltilépe%ﬂmg/ Urt'iRe pHodLBHoAPPShARESHaANG: ¢ >ﬁr@ﬂeﬁa§l§pelf0311?}0@(3 but it
more preferably 65-75°C and even more preferably 70°C. The drying
time may be appropriately selected as a time up to which the residual
solvent falls below a prescribed volume, depending on the production
volume, drying apparatus and drying temperature. The drying may be
20 carried out under an airflow or under reduced pressure, but it is
preferably carried out under reduced pressure. The degree of pressure
reduction may be appropriately selected depending on the production
volume, drying apparatus and drying temperature.
[0029] Process for preparing a crystalline form (Form C) (thermal
25 transition method)

The crystals (Form C) may also be produced by thermal
transition of the compound (5b). The compound (5b) used for thermal
transition may be in any form. That is, it may be a hydrate or
anhydrate, amorphous or crystalline (including combinations of

30 multiple crystal forms) compound, or a mixture thereof. A particularly
preferred form is hydrate crystals of the compound (5b), or a mixture of
anhydrate crystals of the compound (5b) and hydrate crystals of the
compound (5b). The mixture may be, for example, a mixture obtained

12



between 10 m nutes and 12 hours and nore preferably between 30 m nutes and
3 hours. The drying may be carried out under an airflow or under reduced
pressure, but it is preferably carried out under reduced 15 pressure. The
degree of pressure reduction may be appropriately selected deﬁgﬂh}ﬂ§76ﬁDQhe
production volunme, drying apparatus and drying tenperature. [0032} The
conpound (5b) may al so be suspended in water, stirred while heating and
then filtered to afford the crystals (FormQ 20 The anount of water used

ror o pr of er a2l fgtBiste Shihe PryvsBIRZERGE A Ihe cdnifolld d5BYASEE (V-

20- folg SrmuExamp’leas ﬁ?and lfbebﬁ’fﬂpltasenhspet?lflﬁamen):ont a|68| ng cryfé]iilefam) be
75°BeC 55 anuadle by oREH, diry Bl S°HEE qimbbud ¢, el el MvELe ) 04
bt 1 ped Al are oyt ahe oy ba aﬁ”"’if?ﬁ‘?am“m?? ol LG i th the
sane fet hod é’?&hgol‘r&rﬁ}‘%ﬁ fag)ag E@Plsrl?ieh aﬁ% @Hﬂfﬂ%ng ngCI’I bed

for the cryspmijljzati oph&ehésithg an{}ﬁf?ﬁﬂire b}éshggfcgirﬁﬁéy Ghlethédi ned by
t he process gescr .bed above con5|st of a S|n le ¢r which is

stabl e, doesdepgndiBgqn th el@md}-&ﬂtont‘éohtf%%r @rlﬁﬁrﬁfemb )ngOo]r A .amerphous

f d h it
hygr oscopi 2??@‘5.%’3& LS 1PERENE Tooft Bt DRAGRINY PR0ICP TR drvine
f or mul at i on. tHifr@OBBIY eappmpnat wset&n’cpdﬂsm time eappta svlnghdh;zsealcklabf t he

Th I d 5
vesh! on Theg oyt BEGRTPBHO AR R0, MU oF B brbanciag e
u?]ed in a si m)lftmni fdghnglramﬁaramfmd|dry%ngd1mmpéﬂitui@fbmitailstpﬁaﬁeﬂwblyagent.
The entirety, of the.disclo ent doeunen S _jpcerporate
ref erence %P%t"‘(%‘él d0s BpY eaﬁa izmﬂ'?rés% @Bé%imptq@b&n%%fagﬁvgg Y t he
crystal s (Fofdihlesaind BehdurgerThodrimensat befcagtied Yourtwakldri dry aifldow0
physi cal properties e .nost abl e, for of ,the

conpound (5b9r ¥Bd @M@ﬂ@ﬁaﬁegﬁﬁggﬁlbﬁtw d)ﬁ'eff;&a (,:qrgwgro@g\fg%eruriaggg@q The
crysyals of bRashAYentThendepee’dff préidhiad §dd¥ti8A may be appropriately
selected depending on the production volume, drying apparatus and
drying temperature.
[0032] The compound (5b) may also be suspended in water,
stirred while heating and then filtered to afford the crystals (Form C).

20 The amount of water used is not particularly restricted, but is
preferably a 5-30 fold amount (v/w), more preferably an 18-22 fold
amount (v/w) and even more preferably a 20-fold amount (v/w) with
respect to the hydrate-containing crystals to be suspended. The
temperature for heated stirring may be 60-90°C, preferably 75-85°C

25 and more preferably 80°C. The time for heated stirring may be 1-24
hours, preferably 3-18 hours and more preferably 16-18 hours.

[0033] The obtained anhydrate crystals may be subjected to
additional drying with the same method and conditions as the drying
method and conditions described for the crystallization method.

30 [0034] The crystals (Form C) obtained by the process described
above consist of a single crystal form which is stable, does not readily
convert to other crystal forms or an amorphous form and has
satisfactory physical properties such as lack of hygroscopicity, and they
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ordinary nmethod into tablets, powder, fine powler, granules, coated
tabl ets, capsul es, syrup, |ozenges, an inhalant, suppository, injection, 15
oi ntment, eye ointnent, eye drop, nose drop, ear drop, pap, Io%’ %g 62 trbe
| i ke. For fornulation there may be enpl oyed conmonly used exc E’I n 74'0
bi nders, lubricants, coloring agents, taste correctives and, if necessary,
stabilizers, enulsifiers, absorption accelerators, surfactants, pH
adj ustors, antiseptics, antioxidants and the |ike, while other 20 conponents
ordinarily gﬁ'g%éx%fﬁf@ﬁiitme%}géﬁﬁhﬁat{ drug formulation may al so be
added according to common procedures. 137] As exanples of such conponents
there may bdO0R8Ali onePharmansutical asitionoicompnisingasrysialseaf thd | beef
tall ow and jﬁgg Eﬁ{hc gl ycerides; hydrocarbons such as liquid paraffin,
squal ene an 25 paraffin; ester oils such as octyl dodecyl nyristate
and isopropyl mTheuse ef the gloenpaind(Eh)sas an hntsunetragesd iy disdlosdd! and
behenyl al co%'. Si | 'ajon dresi ns;L sili,cone oil ;%‘i rfactants such as
pol yoxyet hy'8 t?‘zlt”flyp enidecyment 4 and, ﬁcﬂéﬁt"f‘fﬁ HNEDHONGIAY DG 1 £ty
ﬁchd est e{, mﬂs&?xa/@hﬁ?ihﬁf@ﬁﬁd mblatsaeheza@tifm iﬁgr@t}ieﬁt ef anm%mamtgflcigérﬁne 30
ydr ogenat ed_cast ar oi n ol yoxye ene-pol yoxypr opyl ene bl o
copol yner; \?\Elilféﬁn'é‘m‘ﬂb?’ceﬂk‘;‘ofiw@@ l.ﬂltﬂly atenh darBmpesit Hyl%gqum@}é%?& l%y
pol yacrylic | [ r ol ;
Dol Jvi ny pyr e Hos Ak The K Clo8ar S e Mot eh NpPATIBNERE oreovey,
FP04- 0274- 0c¢heteryatals {Herns 6)robyhe aneentton hayeysajinfactozy ciabiligy sanch as
gl ycegin, (IR0 i 0l 1 EQl: .S such as
gl ucgge and%%%aggﬁ O%r?}ét(rfggaﬁlllg ag%\?ﬁékgq@%gﬁé‘%sg%ﬁbﬁ%?@@nﬂoﬁdﬁedg,pﬁ{%agnesi um
al um num si |darapeund {5h) antheiactive ingedientwfian adtitvaner agert. and t he |i ke.
[0038] As e s of ci pients there.my be nention | act @se, corn
starch, whi @ﬁggit sug ?%Vﬁ@i)%é’,f nHHY tl,ODS(W%Ytb,e BWE@F&M Bl | ul ose,
silicon di oxgrdéna@ydmidibolli ero t@bleﬁts,agbh&&roﬁneb})ﬁdﬁiﬁ, tgranalespicoatedrent i oned
pol yvi nyl al cphal, pol yvi ng/l et t]er, 0 net byl cel | ul ose, . et hyl cel |.ul ose, gum
Arabic, tradd %shc&ﬁ#’ﬁeﬁe HPn 10ZCE8S, A0 1R ABL ySRNAPLOEY h {ICEHPD} ose,
hydr exypr opydi i i I ; I i

X 61%%%11’[,2&;?;& OiPPhemt ré‘r/ybpc‘fﬂdp? ﬂ&@n&oﬁ@%?m lfdiiﬁelotlon or

| ycol - pol yoxyet. hyl bl.ock . po r,; nmeglum .. as exanpl es
8fydi Si ﬁt eérthéohgg{ héoa formula 1onyﬁfere ma%r e employed commonly used w

excipients, binders, lubricants, coloring agents, taste correctives and, if

necessary, stabilizers, emulsifiers, absorption accelerators, surfactants,
pH adjustors, antiseptics, antioxidants and the like, while other
20 components ordinarily used as starting materials for drug formulation
may also be added according to common procedures.
[0037] As examples of such components there may be mentioned
animal or vegetable oils such as soybean oil, beef tallow and synthetic
glycerides; hydrocarbons such as liquid paraffin, squalene and solid
25 paraffin; ester oils such as octyldodecyl myristate and isopropy!
myristate; higher alcohols such as cetostearyl alcohol and behenyl
alcohol; silicone resins; silicone oils; surfactants such as
polyoxyethylene fatty acid ester, sorbitan fatty acid ester, glycerin fatty
acid ester, polyoxyethylenesorbitan fatty acid ester, polyoxyethylene
30 hydrogenated castor oil and polyoxyethylene-polyoxypropylene block
copolymer; water-soluble polymers such as hydroxyethylcellulose,
polyacrylic acid, carboxyvinyl polymer, polyethylene glycol,
polyvinylpyrrolidone and methylcellulose; lower alcohols such as

14



may be nentioned starch, agar, gelatin powder, crystalline cellul ose, 15
cal ci um car bonate, sodi um hydrogencarbonate, calciumcitrate, dextrin,
pectin, carboxymethylcellul ose calciumand the |ike, as exanples of
lubricants there may be nentioned magnesi um stearate, talc, pbP08tGR[4RE
gl ycol, silica, hydrogenated vegetable oils and the |like, as exanples of
coloring agents there nmay be nentioned those approved 20 for addition to
pharmaceuticals, and as exanples of taste correctives there may be

Ci nnanon posgaindl B o BRIy Yg 6 b RyRE, Eloohd i RRER N el esring ot on

t he corrpounq)ropyleme glymdntdlqnmopylenes glyra:rlrmndl sgrbatalt ysmepsuxﬂi assal t may

be conbi ned n._excipi.ent a

di si nt egr at &l c?ﬁfbralng AHCTRSE dPPﬁ%algﬁeRPW‘feﬁt%l%bra}seé{lM% ?J‘i’h¥q1|réd?=| ke and
then nade i mh I@es@am@lumlﬁumemn@meandgal@mlrmm diHbate! purificed agatepbl ets or
capsgées [0 é l jlso there is no restriction agai nst sugar- coatlng and, if
necessary, opriate coating of the tablets or granules. 30 [0041]
For productigp3gf a "Ny'@xﬂhgfé%r aifl campﬁ‘éh@mréyma?y Obe RRGfTGHeAULI cal
preparatlon for 1njection, conpound ‘of the _1nvention or iIts

phar macol ogilaetoss, a@i‘éptséﬂé‘pb swhitengpibesugsthi gigosev tmannitel, agptkitor

sol ubili zer n €,andh f (A=)

necessary, mf*ﬁﬁnﬁﬁ%ﬁggﬁe?%§ Eﬂ , s?ggk*#éer?'gPé Lﬁalag éxQl%éﬂef‘ormulated

by an ordi ndigdenst thate {rmgmgp fieationetiopokyvipy baleoha), golexinyd nether,

o ol Tary. roePeReeltEBEe: FifReuofE Bl Aablh: upBica %ﬁh@m kel
DLSP% gte L ?n nglbﬁae rram}ttﬁomypﬁbpgdmeih lonhlhﬂoseql s dmydlr yéeglhdwee, f or
p i

t | k f
specific baé’@lymyiP?‘%IP PB bepﬁﬁ)’zﬁngf’iﬁ&“@an Pr?g}ﬁg’%(ﬁ )| xarrp{)foz:lkg such as
ani mal  and g&yﬂe@ heegduhfine Hndeflad 1ike! as e%@eﬁﬁple@' o disiaee@satobs Jhére

al cohol's, fatty 10 acids, S|I|cone oi |5, surfactants, ph Sphol i pi ds,
al cohol s, panghyhke neentigneshstasch.agat, -gelatinl poydeynerstal D&nyPHlH@ﬁ'é,l s,

purifg ed Watc%'l At c ants'té “ﬁqbdllﬁmﬁdhryﬂr heartinaté, 811.{@611]‘?% Od'%ﬁn‘?ﬂded pH

adj ustors, I (004 ents, antl se ew r esi st ant

agent s, collmctmg caxybmjsmedndnaﬂukseamlcxmn amcﬂ(dheahkmoa@rexaaqﬂemfén al's

for an lubricants there may be mentioned magnesium stearate, talc,

polyethylene glycol, silica, hydrogenated vegetable oils and the like, as
examples of coloring agents there may be mentioned those approved

20 for addition to pharmaceuticals, and as examples of taste correctives
there may be mentioned cocoa powder, menthol, aromatic powder,
peppermint oil, camphor, cinnamon powder and the like.

[0039] For production of an oral preparation, the compound of
the invention or its pharmacologically acceptable salt may be combined

25 with an excipient and, if necessary, a binder, disintegrator, lubricant,
coloring agent, taste corrective or the like and then made into a powder,
fine powder, granules, tablets, coated tablets or capsules.

[0040] Also, there is no restriction against sugar-coating and, if
necessary, other appropriate coating of the tablets or granules.

30 [004]1] For production of a liquid preparation such as a syrup or
pharmaceutical preparation for injection, the compound of the
invention or its pharmacologically acceptable salt may be combined
with a pH adjustor, solubilizer, isotonizing agent or the like, and if

15



15 external preparation of the invention are not limted to these. If
necessary there may al so be included conponents such as circulation
pronoters, bactericidal agents, antiflash agents, cell activators,

vitam ns, am no acids, humectants, keratolytic agents and the EﬁﬁF- ng
anounts of such base materials are the anbunts which give 20 ¢ éﬁp 4%%5
I ndi cated for production of ordinary external preparations. [0043] The form
of adm nistration of the crystals of the invention is not particularly
restricted, and nmay be oral administration or parenteral adm nistration by
an ordinarilye SRR 3RSolViRE a2, ﬁéBﬂPie?s or Be IRES LIS farmyulated
administered after “formulation i nto tablets, powder, dranules, capsules,
syrup, IozeH@% oxfinagkane d. supposi tory, i nj ection, ointment, eye

oi ntnent, ey 0@2 P, NOPKe qﬁ@ﬂmcﬁ??ﬁo‘ﬂ'ﬁcuﬁ% exflr Ql”g?ér%atraﬁoh' jge off N€

dosage of a phaffaceuti cal &ccor appropriately

sel ect ed depgarticodarbn rpsiricéed, and, map bemadeordibgdip anltg‘mhnalsemwt od. of

AT S 50a She@HeBllys bRt IRBELIAF dor FREER A Wil R0 01 ©
KB i B R S A g s S i r Y
2? ys%/al s For@Has), J@"ésbé:oﬁgﬁlclso?‘né tg‘ﬁt ﬁ%ﬁt 2\*5 eﬁ?@’\}ﬂ% cgl SP?@%&EE

[ 0045] Whol e fateridlattb e 19ed HertraRiod dicrticried ARAEAAk ﬂiﬁih 5 ahimhl

[ 0046] [ Tabl eip'éi Ingrg | ent Pur, pos useContent m Co ound (5b), crystals

For m Cpri nci Vgg%tﬁ 01, f@ﬂbx@ﬂﬁfé’h]tsims esaieehicfaitent 36. 0
Low ggbstit OXYHY u
Hydr g?(lypr op;ﬁ C'(E:iggl u (ﬁg{ n Fgﬁ% ég‘ﬁ%él um@?élhﬁétléél h@r%ﬁgésﬁ Bog/hydrlc

alcohols, water—soluble polymers, clay minerals, purified water and the

like, and if necessary there may also be added pH adjustors,
antioxidants, chelating agents, antiseptic/mildew resistant agents,
coloring agents, aromatics and the like, although base materials for an
15 external preparation of the invention are not limited to these. If
necessary there may also be included components such as circulation
promoters, bactericidal agents, antiflash agents, cell activators,
vitamins, amino acids, humectants, keratolytic agents and the like. The
amounts of such base materials are the amounts which give

20 concentrations indicated for production of ordinary external
preparations.
[0043] The form of administration of the crystals of the invention

is not particularly restricted, and may be oral administration or
parenteral administration by an ordinarily employed method. For
25 example, the crystals may be administered after formulation into tablets,
powder, granules, capsules, syrup, lozenges, an inhalant, suppository,
injection, ointment, eye ointment, eye drop, nose drop, ear drop, pap,
lotion or the like. The dosage of a pharmaceutical according to the
invention may be appropriately selected depending on patient age,
30 gender, body weight, severity of symptoms, particular type of condition,
and on the type of dosage form or salt.
[0044] The following are examples of pharmaceutical
formulations comprising a crystalline form (Form C) of N-(3-cyano-4-

16



Hydr oxypr opyl net hyl cel | ul osecoati ng agent5. 7 Macrogol coati ng agent1l. 2

Tal ccoati ng agent2.6 Titani um oxi decoating agent0.45 Yellow iron

oxi decol ori ng agent 0. 05 Total 330 ng 17 FP04-0274-00 [0047] Whol e formulation
for 50 my preparation (content per tablet) [0048] [Table 2] FP04-0274-00

I ngr edi ent Pur pose of useContent (ng) Conpound (5b), crystals Form Cpri nci pal
agent 50. 0 Manni t ol exci pient61.9 Corn starchexcipient18.0 Low

substi t ut eddi si nt egrat or24. 0 hydr oxypropyl cel | ul ose

Hydr oxypr opy, ul gsehinderi. 8 i a bri cant

Hydr oxypr opy’*‘%@ﬂ%ﬂ@ﬁphpg’i@oﬁt"yﬁgggé%ﬁﬂf%ﬁ%ér égl coati néargyé:l{?& 7
Tal ccoat i ng (zgerpgdursil Ti5bdni erystats decnnt iG)g toget Ouszd ek trgatment or
oxi decol oring a entO.-Oi\uTot al 166 ng [ 0049] Whol e formul ation for 10 ny
preparation R%Exﬁ?%ﬂ? MBI, et ) [0050] [ Tabl e 3] | ngredi ent Pur pose of
useCont ent ([8} SFonpouyhol® dbrmulasém! for FLOMNDT prepapationJedhidhtOper
I\/ann|$ol exci ?‘bfni 89.9 Corn starchexcipient38.0 Low

subst? t ut eddP8i& egr at or 16. 0
[0046] [Table 1]
Ingredient Purpose of use Content
(mg)
Compound (5b), crystals Form C principal agent 100.0
Mannitol excipient 123.8
Corn starch excipient 36.0
Low substituted disintegrator 48.0
hydroxypropylcellulose
Hydroxypropylcellulose binder 9.6
Magnesium stearate lubricant 2.6
Hydroxypropylmethylcellulose coating agent 5.7
Macrogol coating agent 1.2
Talc coating agent 2.6
Titanium oxide coating agent 0.45
Yellow iron oxide coloring agent 0.05
Total 330 mg
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hydr oxypr opyl cel | ul ose Hydr oxypropyl cel | ul osebi nder4. 8 Magnesi um
stearatel ubricant 1.3 Hydroxypropyl net hyl cel | ul osecoati ng agent 3. 4

Macr ogol coating agent0. 7 Tal ccoating agentl.6 Titani um oxi deco%&)i ng

agent 0. 27 Yel l ow iron oxi decol oring agent0. 03 Total 166 ng 18 F 409274410
[ 0051] Whole formulation for 2 ng preparation (content per tablet) [0052]

[ Tabl e 4] | ngredi ent Purpose of useContent (ng) Conpound (5b), crystals Form
Cprinci pal agent2.0 Mannitol excipient95.9 Corn starchexcipient40.0 Low
substi t ut eddiggjgategr at Of; 198%R" I I :

Hydr oxypr op cemul osebin gr4. Magnes?@ns?fg%gaﬁ%ﬁ)gﬁﬁ%%n@?%em pet

Hydroxypropyﬂabiﬁthyl cel | ul osecoati ng agent 3.4 Macrogol coati ng agent0. 7

oxi decoati ng agent0.27 Yellow iron

Tal ccoati ng rgﬂ
oxi decol ori &g

o A 2T,

66..ng-[0053] The pharmaceytical preparations
having the |f or mul at i ondngbediest ed above may Poeposs af neel by Godiertr y
phalr g?ﬁggt : ::al | Eg?t ocolls{ . Exarr]rpl gse[ 0?|5i,1] :I'hebprgislgn'g | Invep(' 2y wi | egow be
\?\nxfh t he un‘ggmﬁ W |(153) t ﬁQESt@ﬁg:qrﬁ?/gnt ' on f}énpﬁ)aﬂlggﬁg im0 0 the
exanpl es. | Mannitol excipient 61.9
Corn starch excipient 18.0
Low substituted disintegrator 24.0
hydroxypropylcellulose
Hydroxypropylcellulose binder 4.8
Magnesium stearate lubricant 1.3
Hydroxypropylmethylcellulose coating agent 3.4
Macrogol coating agent 0.7
Talc coating agent 1.6
Titanium oxide coating agent 0.27
Yellow iron oxide coloring agent 0.03
Total 166 mg
[0049] Whole formulation for 10 mg preparation (content per
5 tablet)
[0050] [Table 3]
Ingredient Purpose of use Content
(mg)
Compound (5b), crystals Form C principal agent 10.0
Mannitol excipient 89.9
Corn starch excipient 38.0
Low substituted disintegrator 16.0
hydroxypropylcellulose
Hydroxypropylcellulose binder 4.8
Magnesium stearate lubricant 1.3
Hydroxypropylmethylcellulose coating agent 34
Macrogol coating agent 0.7
Talc coating agent 1.6
Titanium oxide coating agent 0.27
Yellow iron oxide coloring agent 0.03
Total 166 mg
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10 [0055] Exanple I A: Production of 3-cyano-4-nethyl-7-nitro-IH indole

[ 0056] [Chem cal Formula 1] CN NO2 NO2 [0057] To 740 nL of dinmethyl formam de
was added 235 nL 15 (2.52 nol) of phosphorous oxychloride at QC,_ followed
by stirring at OC for 0.5 hour. To the reaction m xture was t HEQ4014&4-089
solution of 370 g (2.10 nol) of 4-nmethyl-7-nitro-1Hindole (W00/50395) in
di net hyl formam de (1110 nL) at OC, followed by heating and stirring 19
FP04-0274-00 at 60C for 2 hours. [0058] To the reaction m xture was then

added dr opw sol ugj o] 4 f oxyl-an

hydr ochl ori J@ﬂlsg] di e h%q?ofr‘orrléﬁ%ﬁaeo 1;@% ﬁ%ﬁrﬁgﬁiﬁﬁnééﬁ%ﬁt nPEr nal

t enper at ur e table¢) ow 80C, fol |l owed by heating and stirring at 60C for 40

m nut es. Af[bﬁrs Iddi ngmljﬁill & of ice water to the reaction mxture while

cooling i Pée batH 2068 i xt ure was further stirred overnight. The

precipitatgd crystals dageedioht ected by fi| Pusposznofusk wash€dntérith |wat er .

The crystalls were suspended in 11.1 L of water, |IN sol ution ahg OAsodi um
pm

hydr oxi de added—tg the—suspenstopfor—adjustment—+to ~ oand—tnen the
crystals war quugét@éﬁbwffi\lgﬁjﬁ%ﬁ and |REREPAALEAL er 3-8 givel 412 g
of the titl/eMannolind (yiel d: 97.6% . [0059¢xdi#pie@tanal ysi s cO&59 r med| t hat

t he obtai neqCgapapel was identical to thlgexci ient 40.0
3- cyano- 4- n%%ll ”Z,’ Ltrq-1H i ndol e describ %glrﬁ %ag V‘DO(/SOS%@. (HPLC
condi ti ons)| XB¥i3 Sﬁﬁ‘é . CHBCON/ H20/ 70% H1EIEeg8PEo0f1 (vADId)  F| ow
rate: 1.0 ni/nhydostguopyleellvloge@s54 nn) 20| Col um: YMC- Pack Pro C18 P50 x
4.6 mm [006([]1)(@@%?5 IKselRileskict i on of 7-jaginder 3- cyano-4- methgl - | Hindol e

N53hek

[0061] [ Chery dhrate N fubricant 1.3
Hydroxypropylmethylcellulose coating agent 34
Macrogol coating agent 0.7

| Talc coating agent 1.6
Titanium oxide coating agent 0.27
Yellow iron oxide coloring agent 0.03
Total 166 mg

[0053] The pharmaceutical preparations having the formulations
5 listed above may be obtained by ordinary pharmaceutical protocols.

Examples

[0054] The present invention will now be explained in greater

detail and specifically by the following examples, with the
understanding that the invention is in no way limited to the examples.

10 [0055] Example 1A: Production of 3-cyano-4-methyl-7-nitro-1H-
indole
[0056] [Chemical Formula 1]
CHj CH,; N
N\ .- N
N N
H H
NO, NO,
[0057] To 740 mL of dimethylformamide was added 235 mlL
15 (2.52 mol) of phosphorous oxychloride at 0°C, followed by stirring at

0°C for 0.5 hour. To the reaction mixture was then added a solution of
370 g (2.10 mol) of 4-methyl-7-nitro-1H-indole (WO00/50395) in
dimethylformamide {1110 mL) at 0°C, followed by heating and stirring

19



NC2 NH2 25 [0062] After suspending 400 g (1.99 nol) of the 3-cyano-4-

met hyl -7-nitro-1Hindole obtained in Exanple 1A in a mxture of 6 L of
ethyl acetate and 6 L of nethanol, the suspension was subjected_to
hydrogenation in the presence of 40 g of 10% pal | adi um carbon &tP040374=09
tenperature, 4 atnospheres. After renoving the catalyst by 30 filtration,
the filtrate was treated wth activated carbon and concentrated to give
crude crystals. The crude crystals were dissolved in 6 L of

1, 2- di et hoxyeghang, ﬁQlﬁﬂhr xt ernal tenperature of 60C, and then 12 L of
wat er was ad r opw oncnflrm reciptatio stals, the
aﬁg}ﬂed {0107 t %.m&ﬂﬁ&waa et ifted s OpMBsS 03 74- 06

m xt ure was

bath and fi | selugieon a]fd298egcr(§sﬂ:(hlm0wer(ﬁ' \ydnexly lamice hydl‘O@lidDende(mL) The
crystals V\Bfélrﬁéﬂgdrﬁihlﬁidé RICMLY WiH Redfingithe #8&a] Abnifteandret ! €

comoind was5eB i GpIRE by BB e o ﬁ@ﬁﬁyﬁora@ e e

conpotnd was
descri bed i nAftgsoasgidingoll. 1 ( Tyof ace swafer ite by rReehior mixiee ¢lng 70%

HC104 = 400/ {004l (c‘e/ \b/th the omtixaire: wad ﬁmtfhﬂnsﬂﬁe@emf@m U\/I'h€82 nm

Col um: YMC- 0

N- ( 3- cyano- 45met ttég %r% ‘é g&{e(aoq?%rﬁzi;gnl taoixlr%1 ?%r ate
crystals (Fo%@)) GmTaW@Wégp ] Sﬂ@m% §2C1 CN CN
H (38P NH / ¢adiunsb@droxide was added to the suspension for adJustment to pH 7,

and then the crystals were collected by filtration and washed with water

to give 412 g of the title compound (yield: 97.6%).

[0059] HPLC analysis confirmed that the obtained compound was

identical to the 3-cyano-4-methyl-7-nitro-1H-indole described in
15 WO000/50395.

(HPLC conditions)

Mobile phase: CH;CN/H,0/70% HCIO,4 = 500/500/1 (v/v/v)
Flow rate: 1.0 mL/min

Detection: UV (254 nm)

20 Column: YMC-Pack Pro C18 250 x 4.6 mm
[0060] Example 2A:. Production of 7-amino-3-cyano-4-methyl-
1H-indole
[0061] [Chemical Formula 2]
CHy CN CHs CN
N - N
: ¥
NO, NH;
25 [0062] After suspending 400 g (1.99 mol) of the 3-cyano-4-

methyl-7-nitro-1H-indole obtained in Example 1A in a mixture of 6 L.
of ethyl acetate and 6 L of methanol, the suspension was subjected to
hydrogenation in the presence of 40 g of 10% palladium-carbon at
ordinary temperature, 4 atmospheres. After removing the catalyst by
30 filtration, the filtrate was treated with activated carbon and
concentrated to give crude crystals. The crude crystals were dissolved
in 6 L of 1,2-dimethoxyethane at an external temperature of 60°C, and
then 12 L of water was added dropwise. Upon confirming precipitation
of crystals, the mixture was stirred for 1.5 hours while cooling in an ice
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15 [0066] To a suspension of 5.0 g (29 mmol) of the 7-am no- 3-
cyano-4-nethyl -1 Hindole obtained in Exanple 2A and 6.48 g (32 nmmol) of
3-cyanobenzenesul fonyl chloride [ CAS No. 56542-67-7] in 150 m__of nethyl
acetate, were added 75 nL of water and 2.83 nL (35 20 nmol) of FR4-8244-00
followed by stirring for 2 hours and 40 mnutes. After adding 0.73 nL (9
nmmol ) of concentrated hydrochloric acid to the reaction m xture,

|l iquid-liquid separation was perforned and the organic |ayer was washed

with a m xt upghodnd filiEre®f at®tifd ¢ rgqaﬂs,?gére Wasﬁéd%{)d?é’é‘%i_tl;f%&’ﬁi .car bon

dded torih i t {-45-50C f
50 m nutes. SN GHSRTS Merk i i af SARCafaTl & diours 1 e ARGt B nge
crystal s werttlagesp@md(yield: B4.8%e)anol and 24 nL of water for dissol ution

at 75C, and qﬂaﬁo' ut | IPL@RaRR égnﬁﬂnégt}%&t ﬁ%&éﬁrﬁi gégﬁélg%glgd][@??”d

stirred over] t. The precipiitated crystals were colle ) ration
and washed tidendical t1® NB2 Jramppe-Heyanod-methyl-df-mdnleaslsscribedi v@ 8. 17 ¢
(wet wei ght) s of the title conmpound. The crystals were dried
under reduced pressuré‘at 70C for 2 hours to give 7.54 g of crystals of the
title compoufldPLIDEGIditidBsT anal ysis confirmed that the obtained conpound

was 5 identical.,to the (35 =45 ARy 7-yl ) < 3-
cyanobenzene%q}l%ﬁhﬁfe é@%@?ﬁ‘%\m@m@wg@%&%ﬁﬂa. tions) Mobile
phase: CH3CNETdR®rd€%01 HER M/ m7irp00/ 500/ 1 (v/v/v) Flowrate: 1.0 nL/mn 10
Det e¢f.i on: 282 n | um: YMC-Pack Pro C 18 250 x 4.6 mm [0068] A
powdib X-ra%&%ﬁqt%{ay%?t@@an for the obtained crystals is shown in Fig.
1, and the dCblumaat YMCGPack Rra0T 1980 addb pgak intensity are shown in
Table 5. 22 {40274 Q-1 09693 A Tahlouetioh NHFRRANARHAF 4-methyl 1H-

indol-7-y1)-3-cyanobenzenesulfonamide (anhydrate crystals (Form C))
[0065] [Chemical Formula 3]

A\ NC 50,0 CN N
N ©\ N
H H

2

[0066] To a suspension of 5.0 g (29 mmol) of the 7-amino-3-
cyano-4-methyl-1H-indole obtained in Example 2A and 6.48 g (32
mmol) of 3-cyanobenzenesulfonyl chloride [CAS No. 56542-67-7] in
150 mL of methyl acetate, were added 75 mL of water and 2.83 mL (35
20 mmol) of pyridine, followed by stirring for 2 hours and 40 minutes.
After adding 0.73 mL (9 mmol) of concentrated hydrochloric acid to
the reaction mixture, liquid-liquid separation was performed and the

15

organic layer was washed with a mixture of 75 mL of water and 17.5
mL of ethanol. Activated carbon was added to the organic layer and
25 the mixture was stirred at 45-50°C for 30 minutes, and then filtered and
concentrated. To thus obtained crude crystals were added 96 mL of 2-
butanol and 24 mL of water for dissolution at 75°C, and the solution
was cooled to 7°C at approximately 10°C/hr and stirred overnight. The
precipitated crystals were collected by filtration and washed twice with
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PEAK No.2 8SPACI NG NTENSI TYW DTHI / 10 111. 4207. 7420321220. 21055
213. 0406. 783639130. 21024 314. 3806. 154377780. 30020 415. 2005. 824157170. 21019
515. 5405. 697482200. 2106 616. 3805. 4071410130. 21026 717. 0005, 211318§ 1025
819. 0804. 6476339250. 240100 919. 4404. 562375050. 15013 0274-00
1019. 7804. 4847115120. 24039 1120. 3604. 358244700. 21012

1220. 9004. 246845430. 21014 1322. 5003. 9483312950. 15033

1422.6203. 9276514370. 27037 1523. 1603. 837282950. 1208

1824, 5203, 637430590 21007001 48 8188051 205 (G FEIBHLDAY crystals of the title

2025. 5603. 4sanfgonl. 2Thegrgstals &S deedanidizaedaced pressure at 70°C for

2226. 7603. 32867823Q. 240 328, 8 0 0, 21033

2429, 6203, 02IRITIA G871 5& 7R TRty Ob Ml SsTEO RS, of

Conaict ng T nlL of 6 anhyar e oryarae '@ﬁ*“h%°%“*héd@?2?s e it e
conp ndI Y\eﬁl&gﬁg’t]hem A8d usi ﬂ'!f ]E he gﬁ, F%‘F&’é’f 11;6?1598%1&3

[F¥i hdol -7 ;BP %“%I%ya#*sob%‘nf%iﬁgéﬁffﬁﬁzﬂaﬁﬁiﬁagg@éé‘&%ﬂ”Ev&;oﬁlsossg 10 [0071]

To a sol uti §:C zoagitiens)s- cyano-4-net hyl -1 Hindole (10 g 58.4 mml) in
gez;gggg;ﬁ;gﬁg@ﬂ% 21%5?1 @H@ﬁ@%@?@@ﬂ?ﬁb? olé owegb{)y(st irring at 23
Flow rate: 1.0 mL/min
10 Detection: UV (282 nm)
Column: YMC-Pack Pro C18 250 x 4.6 mm
[0068] A powder X-ray diffraction pattern for the obtained
crystals is shown in Fig. 1, and the diffraction angle (20) peak and peak
intensity are shown in Table 5.
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FP0O4-0274-00 room tenperature for 3.5 hours. After further adding 2N
hydrochloric acid (100 m), extraction was perfornmed with ethyl acetate.
The organic |layer was washed with water (twice) and brine in EE@} 8é9$r
dri ed over anhydrous magnesi um sul fate, and then concentrated r -00
reduced pressure. The residue was purified by silica gel colum
chromat ogr aphy (hexane:ethyl acetate = 2:1-3:2). A m xed sol vent of

et hanol - hexane (1:2) was added thereto, and after sonication, the

preci pi tate [g@%9gol | e I®g]filtration and washed with a m xed solvent of
et hanol - hexane (1:3). The m Xture was dried overni ght under 10 reduced
pressure to give FI tle é)rrpouwdERmm Z7._ 7 ol fAPe yierdy: [0072]
“H VR spect rum 0a5) ppr)— SPAGING 3 SINTENSTEY \WIDTH__d1/le=7. 6Hz),
6.80 (1 H, d, J=.6Hz 7746 n? 7.92 (1 H d, J=8.0Hz), 8.12 (2H m),
8.19 (1 H, d, J= .2Hz% 1bl. 480 ( 4420912 03 1342@1H &)210[0073@5 A powder
X-ray diffracti pat ¢ @r n13 @ﬁ“t he d?ot?&ﬁfed cryst¥dBs i s0sHOwn inZFig. 2, and
the diffraction fngl e’ j 20)4. 388k andh-pe&dT i ntensiti® ar ed.sHOwn i n2@Tabl e 6. 24
FPO4- 0274- 00 [0074] [4¥abl ¥5.8P0 HALFREBMISVE PEAK NA72 0. 210 12
OW DTHd- VALUEI NSI Tl NTENSETY 15.5060Di823614. 81@2849248, 210 §
28.1000. 21210. 90663282040 38. 4400. 18810. 4677196828 411.9200. 2597. 4184406757
514.1200. 2826. 2671710810016 2806 1200.52%0F14864821425398 716. gt33f. 1655006233033
817.66 00.1415. (J18019D%271 Q1070 9600.5222¥819349199823801019,2490. 306 6093570780
1121. 3800. 2354. 1§5262481 334141 380.. 940Q1. 884 0478550837 0. 240 100

9 19. 440 4, 56237 505 0.150 13

10 19. 780 4. 48471 1512 0. 240 39

11 20. 360 4.35824 470 0.210 12

12 20. 900 4.24684 343 0.210 14

13 22.500 3.948133 1285 0.150 33

14 22.620 8.92765 1437 0.270 87

15 23.160 3.83728 295 0.120 8

16 23. 960 3. 71094 920 0.330 24

17 24. 400 3. 64501 B30 0.180 23

18 24.520 3.62744 952 0. 150 25

19 24. 980 3.56168 917 0. 240 24

20 25. 560 3.48216 593 0.210 18

21 26. 260 3.39090 1230 0.270 32

22 26. 760 3. 32867 823 0. 240 21

23 28. 840 3.09315 1277 0.210 33

24 29.620 3.01345 270 0. 180 7

[0070] Example 1B: Production of N-(3-cyano-4-methyl-1H-
indol-7-yl)-3-cyanobenzenesulfonamide (mixture consisting mainly of
5 anhydrate crystals (Form B))
Crystals of the title compound were synthesized using the same
reaction conditions and recrystallization conditions as for the N-(3-
cyano-4-methyl-1H-indol-7-yl)-3-cyanobenzenesulfonamide described
in W0O00/50359.
10 [0071] To a solution of 7-amino-3-cyano-4-methyl-1H-indole (10
g, 58.4 mmol) in tetrahydrofuran (200 ml) were added pyridine (20 ml)
and 3-cyanobenzenesulfony! chloride (12.5 g), followed by stirring at
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1323. 0200. 2123. 8603260237 1423. 5800. 1653. 7699317245

1523. 9000. 4003. 7201395856 1624. 5400. 2823. 6245281240

1725. 8400. 1653. 4451430261 1826. 6200. 2123. 3582304543

1927. 5400. 3763. 2361326546 2028. 3800. 1183. 1422265537 FP04-0274-00
2128.5200. 1883. 1271243534 [0075] It was attenpted to produce identical
crystals by the sane process as Exanple 1B, but the powder X-ray
diffraction pattern did 5 not match. In other words, the crystals obt ai ned

in Example g ILgT&PJ f gl

Im'nxt u?gpofe oda El‘fhlp crysta %3@%“‘%%‘?‘%6er |et?ﬁ|hs I% gf}?%hntwgces?ngl e
crystal for mc mmntm byas tperforseed sw Eﬂw{plaee [ d01=6]

Ex | e 2B: 0

i nggP- ?-yl ) cyano gz\g%es%ésgleﬁyme%v(éfgﬁ]w%gaggiygpge n(g)(ﬂlnqré)er

(Al ternativelriest bvflr lmmh?cﬂ%lcmls magpesmmgulfat% and then Ic:}gncentrated under

N- (3-cyano- 4- pet - | Hindo anohenzenesu nam xture
Consiet g RARFSH girenspiPar olhe rbidlie WES BEESE oY iR el chlidine

pr otcess as Em@ﬂia@o aphy f xEHle"ét écét@td lsopgolme aAC@ﬁﬂéd (sﬁlﬂfﬁt)oftrle

m Xt ure was ore SO al coho was gradua
added there[‘?gl'l éﬂ%dl"%%&ff‘feén thegeto @angy fgfeéfl §o ‘F-}@émé‘gl &’ﬁ on \>/lvas
heated to rﬁfrbéla'i;bnfa?é wald 68111%&&? Ngaﬂﬁraﬂ(ﬁ}?ﬁnaet%élﬁﬂ Rith fenield fAYErasS

stopped andstirri n? was perfor ours preci pitated crystals
ver e col | ectoddethanolihexaneohl:3and The H%XW@aWSméf@dm@gﬁwg%tt%ﬂd@bpr opy!

al c (2 i fanut es.
Thugngbt ai nrefhdﬁé(r:gasp?ﬁggu\f\g?{e ﬁg?ltgé tag(?e gg@%‘m%%gh&gze’ Hagoilhen pounded
in a nortar ylélui)s was drled at 50C for 13 hours to give a mxture (744 ny)
of hydrate stal s F )
N- ( 3- cyano- 1892?3: #%}ﬁ’lﬁ%@@%% (fOP %ﬁgrgloﬂe S)’ag 5I2 i ght
yel | ow to |i(gH, cﬂ),rMGHZ)yﬁm {1H,08,7 F+7 A2 W84 fdit,i nr), the2 dH wéds dri ed
at 120C for 3Q oHz), 8.12 (2H, m), 8.19 (1H, d, J=3.2Hz), 10.13 (1H, s), 12.03
15 (1H, s).
[0073] A powder X-ray diffraction pattern for the obtained
crystals is shown in Fig. 2, and the diffraction angle (28) peak and peak

intensity are shown in Table 6.
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mnutes to give crystals of N (3-cyano-4-nethyl-IHindol

cyanobenzenesul f onam de
pattern of the obtained
pattern of the crystals
obtained crystals were
Exanpl e |1 C (anhydrate

N- ( 3- cyano- 4- net hyl -
crystal s (FJ0074))

20 crystals (Form Q.
| H
(ATadles]i ve method 2) After suspending 2.50 kg (14.6

-7-yl)-3- 15
[0078] When a powder X-ray diffraction
f f

(194 ng).
crystal s was neasured

, it matched the_di iQn
obtained in Exanple 1 C, confirmng tﬁg’todlf@‘i'o(b

crystals to the crystals obtained in
[ 0079] Exanple IC Production
7-yl)-3-cyanobenzenesul f onam de (anhydrate

i denti cal

i ndol -

nmol ) of 7-am no-3-cyano-4- 25 nethyl-1Hindole and 3.24 kg (16 06 nol) of

3- cyanobenzenesultonyl |
acetate, 87.5 L_BEAKNpth
Next, 1.39 kg (17.52 n
was stirred for 2 hbur
concentrated hydrochlo
liquid- liquid separati
37.5 L of water and 3.8

_CﬁITTU'F['UXWS'GS44-OI-/J T2
A iV -VAddiFer V\MTENaIa‘Me

pl ) dif 9|§9r| di newﬁas addad-dt®pwi se 82 t he nugture

5. 3(.[10080] After addi ng.9086 L (4283% nol) ab

[ic acikdoto theirggeacti onorkgture, ifgegas subjegcted

pn andsthe orgayse | ayer nnassdvashedggrst h a nmgxture

L ofs.ekbanol o, &4 er addigngsprct i vatgchacar boggpo 26

SrIgney E

[ENCITET O.

of

FP04-0274-00 the organig layer and stirring at 50C for 30 m nutes, the
m xture was filtered d cgngentrat gdasglo this gwgssgqdded ﬁqu of ig propy
al cohol, and after ge-goncgnipagti ong. fgls L of |%o%@pyl al and g 0
water were added ang the njixXgepe wag. h?at ed to 7 g Di SSofgy |on wag, 5
confirmed after 2 hqurs, and gRgn cl grifying f||t erfor and
11.4 L of isopropyl,glc hollga@? 1.1 bfg wat er dde\éva;?ﬁq SO|hI i on was
slowy cooled to 7C at L10C h with In roductlon o eed crystals at 640,
col ] e

and after stirring pver |g 7C, th rystal ted by
filtration. The crypl aI %y ed gtf’foc unde? Y\E_fgﬁced 15$* ressur@"to gi ve
ourkci Bg powdeﬁ'50 yi el d: 773%

f

4

3.6 kg of thetltlel 2crystallr

[ 00811 The nvisture gon ent 0 he o] t%ned whi e g‘;stal 1389 povvd%’f was
measured by the Kar}® Fikche® ¥ hod Po!¥e 0.19% 3- &84 i rni iy "Ehat thé5
obtai ned crystals were fanhydr 888 cryRt4i0s. HpLC3- 7201 58

24. . 282 . 6245
25. . 185 -44b1
26. .212 .3582
27. -376 . 2361
z28. .118 . 1422

16
11
18
19
20

540
840
520
540
380

2812
4302
3045
32635
25595

10
61
43
46
37

L=~ I B — I ]
43 W oW ow

21 28.520 0.188 3.1271 2435 34

[0075] It was attempted to produce identical crystals by the same
process as Example 1B, but the powder X-ray diffraction pattern did
not match. In other words, the crystals obtained in Example 1B were
presumably not of a single crystal form but were a mixture of multiple
crystal forms. Moreover, it is believed that a single crystal form cannot
be produced by the process of Example 1B.
[0076] Example 2B: Production of N-(3-cyano-4-methyl-1H-
indol-7-y)-3-cyanobenzenesulfonamide (anhydrate crystals (Form C))
(Alternative method 1)

After N-(3-cyano-4-methyl- 1 H-indol-7-yl)-3-
cyanobenzenesulfonamide (mixture consisting mainly of hydrate
crystals) (1.00 g) obtained by the same process as Example 1B in

10

suspending
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15 analysis also confirmed that the obtained crystals were N (3-cyano-4-
nmet hyl -1 H-i ndol - 7-yl ) - 3- cyanobenzenesul fonam de. (HPLC condl tions) Mobile
phase: CH3CN H20/ 70% HC1O4 500/ 500/ 1 (v/v/v) Flow rate: Eﬂd‘iﬂha 3
Detection: W (282 nm Columm: YMC-Pack Pro C 18 250 x 4.6 mﬂ 7
tenperature: 25C Retention tine: 8.3 mn [0082] A powder X-ray diffraction
pattern for the obtained 25 crystals is shown in Fig. 3, and the
diffraction angle (20) peak and peak intensity are shown in Table 7. 27

gp841190g4 > gishbrapyllalcdfiol(RAmj dtt dfixthrs Wadhetediodrelix.  Isbrtops?, 2 |2

31.6 24 32 alcebo} OsBmA wgs:gfaﬂlma;l wadded thereto, for complete dissolution
of the crystals. The solution was heated to reflux for 30 minutes, and
then heating of the oil bath was stopped and stirring was performed for

5 12 hours. The precipitated crystals were collected by filtration, and the
crystals were washed with isopropyl alcohol (2 ml x 3) and suction-
dried at room temperature for 10 minutes. Thus obtained crystals were
dried at 50°C for 13.5 hours, and then pounded in a mortar. This was
dried at 50°C for 13 hours to give a mixture (744 mg) of hydrate

10 crystals and anhydrate crystals (Form C) of N-(3-cyano-4-methyl-1H-
indol-7-yl)-3-cyanobenzenesulfonamide, as light yellow to light brown
crystals.
[0077] A 200 mg portion thereof was dried at 120°C for 30
minutes to give crystals of N-(3-cyano-4-methyl-1H-indol-7-yl)-3-
15 cyanobenzenesulfonamide (194 mg).
[0078] When a powder X-ray diffraction pattern of the obtained
crystals was measured, it matched the diffraction pattern of the crystals
obtained in Example 1C, confirming that the obtained crystals were
identical crystals to the crystals obtained in Example 1C (anhydrate
20 crystals (Form C)).
[0079] Example 1C: Production of N-(3-cyano-4-methyl-1H-
indol-7-yl)-3-cyanobenzenesulfonamide (anhydrate crystals (Form C))
(Alternative method 2)
After suspending 2.50 kg (14.6 mol) of 7-amino-3-cyano-4-
25 methyl-1H-indole and 3.24 kg (16.06 mol) of 3-cyanobenzenesulfony!
chloride {CAS No.56542-67-7] in 25 L of methyl acetate, 87.5 L of
methyl acetate and 37.5 L of water were added thereto. Next, 1.39 kg
(17.52 mol) of pyridine was added dropwise and the mixture was

stirred for 2 hours.

30 [0080] After adding 036 L (4.38 mol) of concentrated
hydrochloric acid to the reaction mixture, it was subjected to liquid-
liquid separation and the organic layer was washed with a mixture of
37.5 L of water and 8.8 L of ethanol. After adding activated carbon to
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spectrum for the obtained crystals

Shift () 143.4 137,7 136.9 134.2 131.1 128.5 126.4 125,8

10

15

20

25

the organic layer and stirring at 50°C for 30 minutes, the mixture was
filtered and concentrated. To this was added 30 L of isopropyl alcohol,
and after re-concentration, 91 L of isopropyl alcohol and 9.1 L of water
were added and the mixture was heated to 70°C. Dissolution was
confirmed after 2 hours, and then clarifying filtration was performed
and 11.4 L of isopropyl alcohol and 1.1 L of water were added. The
solution was slowly cooled to 7°C at 10°C/hr (with introduction of seed
crystals at 64°C), and after stirring overnight at 7°C, the crystals were
collected by filtration. The crystals were dried at 70°C under reduced
pressure to give 3.6 kg of the title compound as a white crystalline
powder (yield: 73%).

[0081] The moisture content of the obtained white crystalline
powder was measured by the Karl Fischer method to be 0.1%,
confirming that the obtained crystals were anhydrate crystals. HPLC
analysis also confirmed that the obtained crystals were N-(3-cyano-4-
methyl-1H-indol-7-yl)-3-cyanobenzenesulfonamide.

(HPLC conditions)

Mobile phase: CH;CN/H,0/70% HCIO, = 500/500/1 (v/v/v)

Flow rate: 1.0 ml/min

Detection: UV (282 nm)

Column: YMC-Pack Pro C18 250 x 4.6 mm

Column temperature: 25°C

Retention time: 8.3 min

[0082] A powder X-ray diffraction pattern for the obtained
crystals is shown in Fig. 3, and the diffraction angle (26) peak and peak
intensity are shown in Table 7.

27

Is showmn in Fig. 5 and the chem cal
shifts are listed in Table 8. 5 [0085] [Table 8] [0083] [Table 7] 2 theta

(degree) Relative Intensity 21 30 16 100 06 35 F%ﬁ%fﬁ-ﬂo



124.3 120.0 1188 115.8 111.0 84.5 19.4 [0086] An infrared spectrum (KBr) for
the obtained crystals is shown in Fig. 7, and the wavenunbers (cm-1) and
transmttances (%) of the absorption peak are shown in Table g g@l

FP04- 0274- 00 Wavenunber TUa number (cm1)iT bor (crr -1) 32125768423274-00
295426106038 28722698425 22422293941 2223790525 17154783945 16174981938
15192979532 14724275433 14431269019 14102067616 13371265226 13161762524
12603260728 12073358820 11783255917 1158651814 11 02. 3242045 [0087] [Table

9] [0088] Hyagple 1D[TRbRsGgti on of N-(3-cyano-4-nethyl-1H

2 theta (degree) Relstive Intensity
114 47
13.0 24
144 20}
152 2l
16.4 30
17.0 18
191 100
18.8 36
204 12
208 15

226 37
24 0 25
245 . 28
2.0 2]
%6 19
263 3B
268 23,
288 35
N6 24
321 10

[0084] A C solid-state NMR spectrum for the obtained crystals
is shown in Fig. 5, and the chemical shifts are listed in Table 8.
5 [0085] [Table 8]
| Chemical Shift {(ppm)
1434
1377
1369
1342
1311
1285
1264
1258
1243
1200
1188
1158
1110
845
194
[0086] An infrared spectrum (KBr) for the obtained crystals is
shown in Fig. 7, and the wavenumbers (cm™) and transmittances (%T)
of the absorption peak are shown in Table 9.
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i ndol

N- ( 3- Cyano- 4- net hyl -1 H i ndol
di ssol ved in isopropyl

tenperature
I ce-cooling
were 10 col |
m),

al cohol
of 80C.
was carried out.

ected by filtration,
and dried at 19C for 3.5 hours under

-7-y -3-cyanobenzenesul fonam de (hydrate crystals (FormA)) 5
-7-yl)-3- cyanobenzenesul fonam de (31.8 g) was
(954 M) and water (9.5 n) a
Anhydrate seed crystals (95.4 ng) were a
After stirring for 30 m nutes,
washed twi ce with isopropyl
reduced pressure to give white

oo TP o
the crystals
al cohol

(60

c][ y;sthal sb;)f [00&7} it e[’falmmo@j]nd( 28. 1dg) A powder X-ray di fl‘jr?ct [ otn pattern
gat t e(l?nOOf : 5 2 ' S. ' 2! |]I cvélr?—un%kgglilgu Mg I tli? Ing
crystal s obta i pore nf ot he. s type as Péé(‘r vist al s
obt ai ned in Exarrpl e2954 [0089] ExadBl e PD. Prodl@BQon of
N- (3- cyano- 4-net hylog#b | ndol - [/7-ypg- 3- vyanobenggq;esul ronaf d anhlydr at e
crystals (F POA=0274-00 5/—“ termative ttrod—38) m—ngmpendi ng
t he N (3-cyar—4—reth f" e ——rdeH— %2) '“yanobg..henesu! f-onam ML 5 9)
obt ai ned in ure was {hea®d and
stirred at 80C for 171Bours. It wag75 tjhen all o@3® to cool jdowito jroom
t enper at ure[” and Th‘gmﬁﬁe cr""""t'ys ar sggwerfe cortec vV 11 ) shed
w th water 201 tHret—tHycret redheced & e—at—o¢—fo 22-hours to
gi ve crystals of 1{h rgflp hnrpmlz\% ( 20 nt (?@5 97 7(1@ $2)()Q()] A
powder X-ray diffrat#idn pattern off2t hel obt ai ne35410 crystdl s 38s nfeasured,
and it matched the gififraction fpatjgrn of the goyst al s obtjai npgl i n Exanpl e
1 C confirfing tha 4] € obrarTed VAL %7ﬁoent|ca| CTY. ats| to the
crystal s obted ' : at-e—eFy s—HermQ— 091] Exanpl e
1E. Product {on_of N! ngcyan-4- et hW | H 15 852 " -
i ndol -7-yl ) 3-cyanob8h@enesul fcnarrl de (jnhydrat §26 sr tals (F024n B)) After
di ssol ving N-(3-cyapogd- met hyl-[TH g doI t7-yl) -3 nobenzer es $ona1m' de
(anhydrate ¢ 1 — - S Y tutt-on—gf ydrat ed
et hanol (36 | -hezgl_ul_i on was
allowed to stand inlié8 water. |The32 559

1158 § 518

1102 32 420 45

10

15

[0088]

Example 1D: Production of N-(3-cvano-4-methyl-1H-

indol-7-y1)-3-cyanobenzenesulfonamide (hydrate crystals (Form A))

N-(3-Cyano-4-methyl-1H-indol-7-y1)-3-
cyanobenzenesulfonamide (31.8 g) was dissolved in isopropyl alcohol
(954 ml) and water (9.5 ml) at an external temperature of 80°C.

Anhydrate seed crystals (95.4 mg) were added, and rapid ice-cooling

was carried out.

After stirring for 30 minutes, the crystals were

collected by filtration, washed twice with isopropyl alcohol (60 ml),
and dried at 19°C for 3.5 hours under reduced pressure to give white
crystals of the title compound (28.1 g). A powder X-ray diffraction

pattern of the obtained crystals was measured, and it matched the

diffraction pattern of the crystals obtained in Example IF, confirming
that the crystals obtained in this example were of the same type as the

crystals obtained in Example 1F.

[0089]

Example 2D: Production of N-(3-cyano-4-methyl-1H-

indol-7-y1)-3-cyanobenzenesulfonamide (anhydrate crystals (Form C))
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20 precipitated crystals were filtered, and the obtained crystals were dried
at 200C to give N (3-cyano-4-nethyl-1Hindol-7-yl)-3-

cyanobenzenesul f onanm de (anhydrate crystals (FormB)). [0092] V\ger X-ray
diffraction pattern for the obtained crystals is shown in Flg %7{«-&993]
Exanpl e I F: Production of N-(3-cyano-4-nethyl-IH

I ndol - 7-yl ) - 3-cyanobenzenesul fonam de (hydrate crystals-(FormA)) After

di ssol ving N-(3-cyano-4-nethyl-1Hindol-7-yl)-3 cyanobenzenesul f onam de
(anhydrate I E 1.0 g) in a mixed solution of dehydrated

et hanol (36 ferdtafiveitiidd 3 ) in a_ 30 water bath at 70C, the solution
was al l oved to stAferi suspendingwether WeBrcyaredpmetliyl: 1 Hriododrs1)aBs wer e

|1 1 ndol - -y SR een AR tnidER G K obtaineg dp Fxemple 1) i water (99 30
FPO4- 0274- 00m$), [the dixtAre wakeheatedaandlistifredcai 86°@afdrel T Howrs.t He it ai ned
i ersi Ty ariBeBrEewef -6 GO tecm pERsane. anibER thBGGY SR Rel ati ve
InterEit 8llwéde 88lldcte@Msy filtk&tioKOhadHedWith Watdrl(2(Pnl} and UrddburdeBd
23.923 24.513
reduced pressure at 70°C for 22 hours to give crystals of the title
compound (4.20 g) (yield: 97.7%).
[0090] A powder X-ray diffraction pattern of the obtained
10 crystals was measured, and it matched the diffraction pattern of the
crystals obtained in Example 1C, confirming that the obtained crystals
were identical crystals to the crystals obtained in Example 1C
(anhydrate crystals (Form C)).
[0091] Example 1E: Production of N-(3-cyano-4-methyl-1H-
15 indol-7-y1)-3-cyanobenzenesulfonamide (anhydrate crystals (Form B))
After dissolving N-(3-cyano-4-methyl-1H-indol-7-yl)-3-
cyanobenzenesulfonamide (anhydrate crystals (Form C), 1.0 g) in a
mixed solution of dehydrated ethanol (36 mL) and water {6 mL) in a

water bath at 70°C, the solution was allowed to stand in ice water. The

20 precipitated crystals were filtered, and the obtained crystals were dried
at 200°C to give  N-(3-cyano-4-methyl-1H-indol-7-yl)-3-
cyanobenzenesuifonamide (anhydrate crystals (Form B)).

[0092] A powder X-ray diffraction pattern for the obtained
crystals is shown in Fig. 9.
25 [0093] Example 1F: Production of N-(3-cyano-4-methvl-15H-
indol-7-yl)-3-cyanobenzenesulfonamide (hydrate crystals (Form A))
After dissolving N-(3-cyano-4-methyl-1H-indol-7-yl)-3-
cyanobenzenesulfonamide (anhydrate crystals (Form C), 1.0 g) in a
mixed solution of dehydrated ethanol (36 mL) and water (6 mL) in a
30 water bath at 70°C, the solution was allowed to stand in an ice water

bath. The precipitated crystals were filtered to give N-(3-cyano-4-
methyl-1H-indol-7-yl)-3-cyanobenzenesulfonamide (hydrate crystals
(Form A)).
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25,8:9 26.338 28.613 2Q 2l1at 34.47 [0096] A '3C solid-state NVR s
pectrumfor the obtained crystals is shown in Fig. 6, and the chem cal

shifts are listed in Table 11. [0097] [Table 11 ] Chenmi cal Shj
130.5 134.7 131.7 130.5 129.9 128.2 126,3 122,4 119.9 118.4 1;@@4@@0‘3

111.7 82.1 16.1 31 FP04-0274-00

[0094] A powder X-ray diffraction pattern for the obtained
crystals is shown in Fig. 4, and the diffraction angle (26) peak and peak

intensity are shown in Table 10.
[0095]  [Table 10]

2 theta (degree) Relstive Intensity

B2 100

11.8] B

138 14

154 20

16.5 g1

17.04 17

17.7 11

19.9 16

203 16

28] B

22.2. o

3. 23

245 13

28 31

26.3 39

28.6 13

J02 g

5 34.4 7

[0096] A PC solid-state NMR spectrum for the obtained crystals
is shown in Fig. 6, and the chemical shifts are listed in Table 11.

[0097] [Table 11]
Chemical Shift (ppm)
1399
1365
1347
1317
130.5
1299
128.2
126.3
1224
1199
1184
1169
1141
1117
821
16.1
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5 [0098] An infrared spectrum (KBr) for the obtained crystals is shown in
Fig. 8, and the wavenunbers (cm1l) and transmttances (%) of the
absorption peak are shown in Table 12. [0099] [Table 12] Wavenumber écn}-l)
of 1J venomr (cm1) 9% 374948113917 365035110829 34001210913¥P8#39234-0¥b50
30712898247 29164296454 22333292851 22171790747 18466085052 17345881342 1
6214780236 1 5172570226 14723768222 14221363526 13894061624 13471359732
13202357226 12444655629 12063452642 11793850828 11601142051 [ 0100] (Powder

NveYals opD09RT MeeAACHRred GHEeur, (Bryifbt HhE SDRIMRATH AARNES for (he
ol Toui ng_ meoi jin FlgoRodnd the WagsiiR swgﬁf}:’%ziaﬂditfmﬁ%pce%% . Cuka

rays Tube vodfithgabsorption peakare shew in P
[0099] [Table 12]

Wavenumber (cm=1) %T Wavenumber (cm—1) T
3743 48 1139 17
3650 35 1108 29
3400 12 1091 32
3131 23 1060 B0
3071 28| 982 47
2916 42 964 54
2233 1 3 928 _ 3
22117 17 907 47
1846 60 350 h?
1734 58 813 47
1621 41 802 36
1517 25 702 208
1472 37 682 22
1422 13 63D 28
1389 40 616 24
1347 13 597 32
1320 23 572 26
1244 46 556 29
1206 34 526 47
1179 38 5083 28
s 1160 11 420 51
[0100] (Powder X-ray diffraction measurement)

Powder X-ray diffraction measurements for the crystals obtained
in each of the examples was carried out under the following measuring
conditions.

10 [Measuring conditions A]
X-rays: CuKa rays
Tube voltage: 40 kV
Tube current: 20 mA
Divergence slit: 1°

15 Receiving slit: 0.15 mm
Scattering slit: 1°
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D vergence slit: 1 15 Receiving slit: 0.15 mm Scattering slit: 1 32

FPO4- 0274-00 Scan speed: 2/mn [Measuring conditions B] X-rays: CuKa rays
Tube voltage: 40 kV 5 Tube current: 200 mA Divergence slit: 112 Recei Vving
slit: 0.3 mm Scattering slit: 112 Scan speed: 2/mn 10 (OlolfPﬁﬁegﬁ‘?wOal S
obt ai ned in Exanple 3A were neasured 15 20 under measuring conditions A
above, and the crystals obtained in Exanples 113, IC, | E and IF were
measur ed under neasuring conditions B above. [0102] (13C solid state NWR

spectroscopy%&a}?n%ééa:?dlﬁgﬁte NMR spectrum neasurenents of the crystals
anpl es

obtained in : C and | F_were conducted under the follow ng
condi ti ons. [MeaswringgonditimmsaBlire: Room t enperature (-22C) Standard

subst ance: Sli.can (internal standard: 1.56 ppm Measuring nucl eus:
13C (75. 188?53%&?“%&2%% epeat tine: 70 sec (Form A: Exanple 1F), 150 sec
(Form Exanplebd vGjtagel 4@ k¥bde: CP/ MAS neasur enent (VACPX-pn) [0103]
(Infrared a rption s roscopy (KBr)) C 25 Infrared spectrum

T P8 bhigRar A ik

measur enment obtai ned in
Divergence slit: 1/2°

Receiving slit: 0.3 mm
Scattering slit: 1/2°
Scan speed: 2°/min

10 [0101] The crystals obtained in Example 3A were measured
under measuring conditions A above, and the crystals obtained in
Examples 1B, 1C, 1E and 1F were measured under measuring
conditions B above.

[0102] (C solid state NMR spectroscopy)

15 BC solid state NMR spectrum measurements of the crystals
obtained in Examples 1C and 1F were conducted under the following
conditions.

Measuring temperature: Room temperature (~22°C)
Standard substance: Silicone rubber {internal standard: 1.56 ppm)

20 Measuring nucleus: °C (75.188829 MHz)

Pulse repeat time: 70 sec (Form A: Example 1F), 150 sec (Form C:
Example 1C)

Pulse mode: CP/MAS measurement (VACPX-pm)

[0103] (Infrared absorption spectroscopy (KBr))

25 Infrared spectrum measurements of the crystals obtained in
Examples 1C and 1F were conducted by the potassium bromide disk
method.

[0104] Test Example 1: Purity of crystals obtained in Example 1B
The impurity content in the crystals obtained in Example 1B was
30 measured by HPLC.
[0105] (HPLC conditions)
Column: ODS column (inner diameter = 4.6 mm, column length = 250
mm, particle size =5 um)
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Exanples IC and | F were conducted by the potassium brom de di sk nethod.
[0104] Test Exanple 1: Purity of crystals obtained in Exanpl e 1B The
impurity content in the crystals obtained in Exanple | B was ﬁfajagdq@]y
HPLC. [0105] (HPLC conditions) Columm: ODS colum (i nner diane

colum length = 250 mm particle size =5 gn) 33 FP04-0274-00 Col um
tenperature: 30C Detection wavenunber: 282 nm Flowrate: 1.0 nL/mn Mbile
phase: 5 Solution A: CH3CN H20/ 70% HC104 = 100/900/1 (vlulu) Solution B:
CH3CN H2Q' 7 v/v/iv) The gradient programis shown in
Tobre 1o 1oty efnf%?%‘goj Yt b 38 40306 50100 [0107] (I npurity
content cal chemqtmwgvnnumbm 208t the peaks and peak areas were

cal cul at ed ffﬁmf Wx?@gram and the inmpurity anmount for each peak
(except for peak 0 cyano- 4- et hyl -1 Hi ndol - 7-yl ) - 3-
cyanobenzeneMdlilephaste) was cal cul ated according to the following fornula.
15 I ndi vi du ri o | ur, peak area)/(total
of al peakaS?jé]ggz)nﬂ% %momﬁ’mgﬁ )16%(‘%9()5(:1%3/#?%0 05% or greater
wer e recor deSohaion Bl:)OIHI;I(S(NrﬁIeI@LEW0%i;nIeIGlti)q|=|E 9001100/0qs/v/e§or ded as the
impurity co the crystals I’Itg content (% = Total of

i ndi vi dual Ptﬁﬁﬁr@&e RTQEH és’/ého‘[vﬁﬂ@%ﬁé esults of HPLC analysis
denonst r at ed[(jt]h}ﬁ] t he [”Eabletlaﬂs obtained in Exanpl e 1 Bcontained 2.17%

i mpurities. [ OFURE (frﬁﬁ5 EXamRbfuton Bot%si Stability against |ight
Initial 35
40 100
50 100
[0107] (Impurity content calculation method)
10 All of the peaks and peak areas were calculated from the

chromatogram, and the impurity amount for each peak (except for the
peak of N-(3-cyano-4-methyl-1H-indol-7-yl)-3-
cyanobenzenesulfonamide) was calculated according to the following
formula.

15 Individual impurity content (%) = (individual impurity peak
area)/(total of all peak areas) x 100

Peaks with impurity contents of 0.05% or greater were recorded
as impurity peaks, and their total was recorded as the impurity content
of the crystals.

20 Impurity content (%) = Total of individual impurity contents (%)
[0108] The results of HPLC analysis demonstrated that the
crystals obtained in Example 1B contained 2.17% impurities.

[0109] Test Example 2: Solid stability against light
- The crystals obtained in Example 1C, Example 1E and Example

25 1F were stored for 1 month and 3 months at 25°C/1000 Lx (LT-120D3J
Light Stability Tester by Nagano Science, Japan), and then the impurity
contents were measured by HPLC.

[0110] (HPLC conditions)
HPLC was conducted under the same conditions as in Test
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The crystals obtained in Exanple 1C, Exanple 1E and Exanple 25 IF were
stored for 1 nonth and 3 nonths at 25C/ 1000 Lx (LT-120D3J Light Stability
Tester by Nagano Sci ence, Japan), and then the inpurity conte

measured by HPLC. [0110] (HPLC conditions) HPLC was conducted %&Mﬁéﬁ‘é‘%m
conditions as in Test [0106] Table 13] 34 FP04-0274-00 Exanple 1, except
that elution was perforned with the gradient programshown in Table 14.
Time (mn)Solution B (9% Initial35 2535 40100 50100 [0111] [Table 14 [0112]
The inmpurit t1 ofs t pet hod as
descri bed f)cf)b;'ﬁ ?ﬁp Y ’ﬁ%ﬁt %ﬁﬁeapr%rig\g{?ﬁ?%e n&lglt?gdg?hﬂﬂghgrgéﬁﬁs obt ai ned
I n dlfferentpm&@lﬁ@%ﬂ@ﬂiﬁb&d after storage are listed in Table 15. As
shown in Ta 02133, no [grmgqgfﬂn |rrpur|ty _content before and after storage
was seen f dllé . IX gxﬁl{ |em4,),) t the inpurity content increased
bef ore and aJ_EE 1( e far>% @ 1E That is, the crystals obtained

i n Exanples| | F almtlab (Form A and5 For m O | clearly had higher stability
against light. [03%%3] [Table 15] {forage cpnditionslnpurity content (%
Exanpl e Exanmpte 1§5xmlp'le t€+F Bef-ore—stor age0. 420. 500. 51 25C/ 1000 Lx/ |

nont h0. 410.1830. 51 "25C/ 1000 1 x/3 ths0.514. 440. 51 [0114] These results
denonstrated that SRighly pure cryfal s can| be obtained by the process for

i |l
E;gﬁgg IAfn?rE? ?ﬂfl nhgﬁ%%cyangﬁenzenecsl’zf’tta(l)sn‘gr%séi olrnr%dcgy the

same method as descnbed tfor Test Example 1. The 1mpur1ty contents

of the crystals obtained in different examples before and after storage

are listed in Table 15. As shown in Table 15, no change in impurity

content before and after storage was seen for Example 1F and Example

1C, but the impurity content increased before and after storage for
10 Example 1E. That is, the crystals obtained in Examples 1F and 1C

(Form A and Form C) clearly had higher stability against light.

[0113] [Table 15]

Storage conditions Impurity content (%)

Example Example 1E | Example 1C

1F
Before storage 0.42 0.50 0.51
25°C/1000 Lx/1 month 0.41 0.83 0.51
25°C/1000 Lx/3 months 0.51 4.44 0.51
[0114] These results demonstrated that highly pure crystals can

be obtained by the process for preparing a crystalline form of N-(3-
15 cyano-4-methyl-1H-indol-7-yl)-3-cyanobenzenesulfonamide (Form C)
according to the invention, and that the obtained crystals (Form C)
have high stability against light and properties suitable for
pharmaceutical formulation.
Industrial Applicability
20 [0115] The present invention provides crystalline N-(3-cyano-4-
methyl-1H-indol-7-yl)-3-cyanobenzenesulfonamide having a single
crystal form and excellent stability against light, as well as a process
for preparing the same. The crystals may be used as the active
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according to the invention, and that the obtained crystals (FormC) have
high stability against |ight and properties suitable for pharnmaceuti cal
formul ation. Industrial Applicability 20 [0115] The present inve ti8£

provi des crystalline N (3-cyano-4- nethyl-1H FP04-0274-00

i ndol - 7-yl ) - 3-cyanobenzenesul f onam de having a single crystal form and
excellent stability against light, as well as a process for preparing the
sanme. The crystals may be used as the active 35 FP04-0274-00 ingredient of a
phar maceut i cal ity j : i t he
active ingr e@%ﬁ@@?ag% @%ﬁ&%ﬁ@?gepmﬂ%ﬁ?‘%ﬁ%%?ﬁ%%¥l§%8%a%§%ncr eatic
cancer t her afsrutsecasatienactivelingredient efan engiogengsesiinkibitageantitumer ri ¢

cancer |t oG 5ufJeitic ES e AANGRTs HSIERRNCuR85REs: Bligial o conoe

t her apeuti c g} gasteicaeancee thetapeuticiapent) breast diedert therapeattioagarithy

t herapeutic a eE”E rheumat?lied aru%]gritis tr]erapeutic agent or.. angi oma

ther apeut | ¢ BIGSHIE SBTEMOAIBIPRUS @gaRlS 1UBE. A2BEGS | MEFRRRHTIS #84THor m Q of
N- (3- cyano- 4ovmidty lcahbbd fstghpdutié )agdney eanke aenasidis anhibits, kaxbatk a
diffraction peak at, a diffraction angle (20, 0,2!) of 11.4' in a powder
X-ray diffrdetingpathy sherapepiye taglent,rrglepma?p(ckaftmr@%@@éam%c agent af m |
further havj i : k at a diffraction angle (20 0.2') of 19.
1' ina po%?ﬁgﬁliaegé}gﬁqu%?ﬁgn. 3. Acrystalline form (Form Q of

N- (3-cyano-4-net hyl -1 H indol -7-yl)-3-cyanobenzenesul f onam de havi ng an
absorption peak at a 10 wavenunber of 1410 | cm'' in an infrared
absorption spectrum (KBr). 4. A crystalline form (Form C) according to
claim3 further having an absorption peak at a wavenunber of 1443 | cml
in an infrared absorption spectrum (KBr). 15 5. A crystalline form (Form C)
of N-(3-cyano-4-nethyl-IH indol-7-yl)-3-cyanobenzenesul fonam de havi ng a
peak at a chem cal
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shift of approximately 143.4 ppmin a 13C solid state NVR spectrum 6. A
crystalline form (Form Q according to claim5 further having a peak at a
chem cal shift of approximately 13 1.1 ppmin a 13c 20 solid %%te
spectrum 7. A process for preparing a crystalline form (Form ;’ fowﬁﬂ
cyano-4-net hyl -1 H i ndol - 7-yl ) - 3- cyanobenzenesul f onam de according to any
one of claims | to 6, characterized in that N (3-cyano-4-nethyl-

| Hindol - 7-yl ') - 3- cyanobenzenesul fonanm de is crystallized using a 25 sinple
sol vent selected fromthe group con %qM <of n propyl al cohol, isopropyl
al cohol, n-butyl al cohol, s but al co t- bﬁ(?,al cohol and water, or a

m xed sol vent thdredf caystalling i(FarimnoiC)s ofv C&anA-éb-meibs/i-la‘écordl ng
to claim?7, Lt ' I

| copr opyl *alllaRs Ly EeyahYR sk BlfoARmi B8 e o ARERIIRITOER S, )

al cohol  and diffirection angle §&6o+db2 Veof 1b4° msa)powpiy:t )é-lra:pkﬂmffrmttbm/ater 9 A
procegs according, tq clai ere the stal,lizatiogn. solwent is a

m xedbssol vent ofg)s %utCWSthqlgjc?hﬁh ﬁﬁ]élgrg gl 33 £H274- 00
3:1-5:1) or mavihgeddiffiaedon ptfaklmpdﬁlﬁndcn@hcmglk (20at m%)rof(l@llerfﬁa ratio =
9:1-10:1). 10. A ocmccardl ng to claim?7, wherein the crystallization

solvent is PHWG agH108. byt y| al cohol and water (volume ratio = 5
3.9:1-4.1:1). 113AApr SATIRE A TTorh ¢ 'df' IRGaALM Phéhytngno- 4-
met hyl - 1H i ndol )-C%?cya}lobenzengsul fon Ng zﬁiﬁed anc}‘B di ssol ved in

a sol vent ari@ ehéfrylar%@yanobgwnem onamldeé@éfu@anrahsagpm@n@eakmtm wher ei n
N- ( 3ygyano- | <dl ngol 1):=3: z f n heat ed
and I(?ZII ssol % %@Bg%lovfemmgn% tlhérﬁycrli}s?‘gl 7o Hbgﬂg‘ﬁg’b ?]I ggk&ﬁ‘fﬁg 13. A
process for (KkBparing a crystalline form(Form C) of N-(3-

one o olaim 1 th & cerdelie ol BRTRGT "R BE R Eal ) fudfler 1© o7
1H i ndol - 7- JHaviBg cyrnabberptiore pehk citasiwaversunbet of B44Ba 136@™ 14.am process
for preparin @é taIIJneformré C) of N (3-
cyano- 4- net Hafr_air %Ea%rptlprwgeogru i%enzenesul f onam de accor di ng
15 5. A crystalline form (Form C) of N-(3-cyano-4-methyl-1H-
indol-7-yl)-3-cyanobenzenesulfonamide having a peak at a chemical

shift of approximately 143.4 ppm in a "°C solid state NMR spectrum.
6. A crystalline form (Form C) according to claim 5 further
having a peak at a chemical shift of approximately 131.1 ppm in a *C
20 solid state NMR spectrum.
7. A process for preparing a crystalline form (Form C) of N-(3-
cyano-4-methyl-1H-indol-7-yl)-3-cyanobenzenesulfonamide according
to any one of claims 1 to 6, characterized in that N-(3-cyano-4-methyl- .
1 H-indol-7-yl)- 3-cyanobenzenesulfonamide is crystallized using a
25 simple solvent selected from the group consisting of n-propyl alcohol,
isopropyl alcohol, n-butyl alcohol, s-butyl alcohol, t-butyl alcohol and
water, or a mixed solvent thereof as a crystallization solvent.
8. A process according to claim 7, wherein the crystallization
solvent is a simple solvent of isopropyl alcohol or s-butyl alcohol, or a
30 mixed solvent of s-butyl alcohol and water or a mixed solvent of
isopropyl alcohol and water.
9. A process according to claim 7, wherein the crystallization
solvent is a mixed solvent of s-butyl alcohol and water {volume ratio =
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to any one of clainms 1 to 6, characterized in that N-(3-cyano-4-nethyl-
1H i ndol - 7-yl ) - 3-cyanobenzenesul fonam de is heated and stirred in 20 water
at 60-90C. 15. A process for preparing a crystalline form (Forﬁ)ﬁ 8% N (3-
cyano- 4-net hyl -1 Hi ndol - 7-yl ) - 3- cyanobenzenesul f onam de accor di 4-0874;
one of clainms 1 to 6, characterized in that .a crystalline formof N (3
-cyano-4-net hyl - | Hindol-7-yl)-3- cyanobenzenesul fonam de 25 hydrate are
heated at 80-130C. 16. A process for preparing a crystalline form (Form C

of "N (3 cyana: g-1yebiyl ok et ¥ isdroRANREAGE BRAUARIATAfpfeCOr di g

to any one racteri at a crysta or m of
N- ( 3- cyano- 4raﬁ1@t=ﬁ>9ll-lllg~l)1dol 7-yl)-3- cyanobenzenesul fonam de 30 hydrate are

heat ed d st A) of
N—e?B-ecyggo- Z Imra'[ ﬁPq Wcﬁés aa'%?gpql?lggtoc@%%ﬁg ullf ft@ C&}%fgh% dﬁ e) hgvi ng
a diffracti osnlvgmais amizaedisblvanrttofosbatyl mlc()ﬁﬁl aﬁdavyatef (Sohima ratipowder

X-ray. 38 Fngl-Q Z;4(1,13 diffraction. 18. A crystalline form (Form A)
accor%l ng t ?r rr]r further having a diffraction peak at a diffraction

angle (20 0.2) of].2% Srotess a@@w@m gX16 ayladinf 7, agtiepein N-{9-cyAnorgstal | ine

Tg(r:l(r)nl (;o;lm) Algﬁgibgw&ﬁ%@ﬁgsﬁﬁf %abempbfqmamlég ais all¥sted | #nd peak at

a vvavenurrberdlggol@@g 1n]a solvent hid Mer Bfystlfidegbsor ption spectrum (KBr). 20.
A crystalline orm( ormA) according“to claim119 further_ 10 having an

absorption peak al2.aAvuesesbaccordiggote claym -71 wherein Nr(Beﬂ’y@@Oa‘Ibsorpt i on
Specjoum (Kl At Ayt 2o 0SB0 SRl (A Otpard iy 11
shift of appdiszélvatahya sHzeft apdrthen ar)mﬂllzedlhy gtmhml mbvBling5 spectrum 22,
2 chem cal snitt b AgPhels RECRGPiRef sttt sl (8Gim CRERE R
spectrum  cyano-4-methyl-1H-indol- 7 -yl)-3-cyanobenzenesulfonamide according
to any one of claims 1 to 6, characterized in that N-(3-cyano-4-methyl-
15 1 H-indol-7-yl)-3-cyanobenzenesulfonamide is heated at 80-130°C.
14. A process for preparing a crystalline form (Form C) of N-(3-
cyano-4-methyl-1H-indol-7-yl)-3-cyanobenzenesulfonamide according
to any one of claims 1 to 6, characterized in that N-(3-cyano-4-methyl-
1 H-indol-7-yl)-3-cyanobenzenesulfonamide is heated and stirred in
20 water at 60-90°C.
15. A process for preparing a crystalline form (Form C) of N-(3-
cyano-4-methyl-1H-indol-7-yl)-3-cyanobenzenesulfonamide according
to any one of claims 1 to 6, characterized in that a crystalline form of
N-(3-cyano-4-methyl- 1 H-indol-7-yl1)-3-cyanobenzenesulfonamide
25 hydrate are heated at 80-130°C.
16. A process for preparing a crystalline form (Form C) of N-(3-
cyano-4-methyl-1H-indol-7-yl)-3-cyanobenzenesulfonamide according
to any one of claims 1 to 6, characterized in that a crystalline form of
N-(3-cyano-4-methyl-1H-indol-7-yl)-3-cyanobenzenesulfonamide
30 hydrate are heated and stirred in water at 60-90°C.
17. A crystalline form (Form A) of N-(3-cyano-4-methyl-1H-
indol-7-yl)-3-cyanobenzenesulfonamide hydrate having a diffraction
peak at a diffraction angle (26 + 0.2°) of 8.5° in a powder X-ray
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diffraction.

18. A crystalline form (Form A) according to claim 17 further
having a diffraction peak at a diffraction angle (20 £ 0.2°) 0 25.8° in a
powder X-ray diffraction.

19. A crystalline form (Form A) of N-(3-cyano-4-methyl-1H-
indol-7-yl)-3-cyanobenzenesulfonamide hydrate having an absorption
peak at a wavenumber of 616 = 1 cm’ in an infrared absorption
spectrum (KBr).

20. A crystalline form (Form A) according to claim 19 further
having an absorption peak at a wavenumber of 802 + 1 cm™ in an
infrared absorption spectrum (KBr).

21. A crystalline form (Form A) of N-(3-cyano-4-methyl-1H-
indol-7-yl)-3-cyanobenzenesulfonamide hydrate having a peak at a
chemical shift of approximately 134.7 ppm in a ’C solid state NMR
spectrum.

22. A crystalline form (Form A) according to claim 21 further
having a peak at a chemical shift of approximately 126.3 ppm in a °C
solid state NMR spectrum.
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