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DESCRI PTI ON1111121112112112112112211221121121121 *@G00002* TI TLE OF | NVENTI ON
2- [[[2 -[ (HYDROXYACETYL) AM NQ - 4 -PYRI D[ NYL] METHYL]-5FH Ol- N-~[4--

( TRI FLUOROVETHOXY) PHENYL]- 3 - PYRI DI NECARBOXAM DE BENZENESUL FONATE,
CRYSTAL OF SAME, CRYSTAL POLYMORPH THERECF, AND METHODS immm ON
THEREOF TECHNI CAL FI ELD 10The present invention rel ates ¥l fonat e
of 2 - [[[2 - [(hydroxyacetyl) am no] - 4 - pyridinyl] _methydspise*hio]l - N -
[4 - (trifluoronethoxy) phenyl] - 3 - pyridinecarboxantde-that .is_highly
safe, excellent in storage stability, and useful as a pharnmaceutical, a

crystal of the sane, a crystal pol PESGRIPTHeNeof, and prﬂmmﬂmmlﬂwm,mods
t hereof . The present invention also relates to a pharnmac i ni ng
at 15| east one selected fromthe group consisting of benzenesghfpnate of 2
- (102 - [thyd: exmaeaiytioni nol- 4 -pyridinyl] nethyl] thio]- N -4 -~

(trifluoronethoxy) phenyl] - 3 - pyridinecarboxam de, a crystal of the

same, and a crysi a[[[DdyrDRMXY R0 1) SNINCROUNDY REDPIIYYUS Y T YL or

phar maceut | r oduc (A i tabl e supply are required,
as werTEI aslrgﬁl{)}ig\ll g[gedﬁ?@‘?bﬁéﬁi%’ﬁ@’&%?&@@@ﬁer efore, for a conpound
serving aspgRIBOYENYARBIIX AV®HE BENZENHEUNBORWIIER; @R Y$ DALCQE SAME,l e si de
effect, excellent storage stability of the conpound in various conditions

0

(1ight, tefMBafSiAL BOLYMMORKPH TH ,MDMEEH%%%F@R%R@P&&T@mrol in a
producti on f the pharmaceutical 25product (ease of handling) and the
li ke are rég'ﬁ%?%@ and the conpound wi Il be a pharmaceutical product only
when al |l offEhes€AlegIEI®MENt S are sati sfied. On the ot her hand,

U.S. Patent Publication No. 2007/0149574 (PTL 1) descri E?es ?F?t 2 - E[[Z -
[ (hydPoxyacet yl ) Thnpiseqnt inyentipyy Felafenip l]enﬁ@ﬁéiyhfqnaf%?é:[[ :[({1 roxyacetyl)
(trifluoronethaxy) - i dignegar Rexan hi 1 ascel |
proliferat Ig%}i]&?l ﬁ%ll@?ita%g}]rgfﬁggﬁ%m }6\1} ﬁgst(gsyst e%&lalggﬂgﬂaeh@%(ﬁ-i nduced
HUVEC pr ol ipfgdiatdapoxaaadd ihaniséngllysdfe orxcslatt émptomghistabtisy aandwseful as a

proliferation suppressin ffect in a test system using a .tunpr-.bearing
mouse nodelPhaEAsEEIRy aérgﬂé@% ‘@uﬁﬁfyé?ipﬂé'nmr?é erﬁoﬁ’ adPIQIUCHOL om Usi ng

a rat adj uyamt,RiidiEd | ThEQAREn: iARhtSXhiIRI kRt t6 APhainstrbui@P Y sl zat i on

15 least one selected from the group consisting of benzenesulfonate of 2 - [[[2 -
[(hydroxyacetyl) amino]- 4 -pyridinyl] methyl] thio]- N - [4 - (trifluoromethoxy)
phenyl] - 3 - pyridinecarboxamide, a crystal of the same, and a crystal polymorph
thereof.
BACKGROUND ART

20 Usually, for pharmaceutical products, safety, quality, and stable supply are
required, as well as a therapeutic efficacy on diseases. Therefore, for a compound
serving as an active ingredient of a pharmaceutical product, little side effect, excellent
storage stability of the compound in various conditions (light, temperature, humidity
and so on), and ease of process control in a production stage of the pharmaceutical

25 product (ease of handling) and the like are requested, and the compound will be a
pharmaceutical product only when all of these requirements are satisfied.

On the other hand, U.S. Patent Publication No. 2007/0149574 (PTL 1)

describes that 2 - [[[2 - [(hydroxyacetyl) amino]- 4 - pyridinyl] methyl] thio]- N - [4 -

(trifluoromethoxy) phenyl]- 3 -pyridinecarboxamide exhibits a cell proliferation
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" Binhibiting effect in a test systemusing a rat choroi dal
neovascul ari zati on nodel, and that, owing to these pharmacol ogic effects, 2
-[[[2 - [(hydroxyacetypam no]- 4 -pyridinyl] nethyl] thiol]- N-[4
-(trifluoromethoxy) phenyl]- 3 -pyridinecarboxam de is useful as a
pharmaceutical, and is especially expected as a prophylactic or therapeutic
agent for diseases such as cancer, rheumatoid arthritis, age-related
macul ar 10 degeneration, diabetic retinopathy, diabetic macular edema and
the like. PTL 1 also describes that 2 - [[[2 -[(hydroxyacetyl) am no]- 4
-pyridinyl] nmethyl] thiol- N-[4 - (trifluoronethoxy) phenyl]- 3

- pyri di necahiinrentfie has tedt prependiye ofVEGF-ightced BlUNRC padliferatiblovwavigen  PTL 1
| acks concrete descriptiaqgn of benzenesul fonate of 2 - [[kZ -

15[ ( hydr ox§eatipn)sysamnetubiss a {ior aTHifeTaties s ARRTESSig iect iy a tepigystem
-(trifluor ) yl] - - R L ; %A 57 f e sane,
a crystal g%ﬁ%%@éﬁ%.§ g?éo(ng% Og?égﬂ?@?ﬁ%b?ﬁ?ﬁgﬁg%?%g?%g¥§ﬁ§%h&fgﬁgs
descri pt i osysam usinggestaddprvaof arthrpis aiddah andatxhibits a[chpvidal hé¢dmadewuyzasen yl )
amnol - 4 -p)., Tridinyl] nethyl] thio]l- N -[.4 -(trifluoraonethoxy) phenyl]-
3 Dy F i nEER Bk sl hast LT Rer ORI TP SR PR SO ES Shlch whon
it is oral aTho Etfe ot ATATD ON vk yEATENMikb TERATURE  PTL
1. US Pa'lc[%lﬁft Pu%}?%g%f%ﬁgﬁom%gw 01%95% %RYYCF TNVENTION
25TECHNI CALpyPROBILENMEthy!] thio]- N a[4tKieifluotemsethoty)ddeey! bpi -rpgrlgmpfa[rgoxamlde 1S

[ (hydroxyacetyl) amno]- 4 -pyri.dinyl] methyl hiol-- N -[4 -
-(trifluor 8%{%@8@%%%%@1, d-lf)ﬁﬁéa%arl]]éceé( %%(%%% %gllof) Rgla %tllcn(gftp%r? Pelfso
referred t Qg forc§aAes NG ciiag cdnbed rietintiseiti ukthAsis, agpheardesituleeal , the

present inventors found that there were the following nmultiple problens: 1)
conpd¥nd Adegenerasionsdinbeticgedndppihyutiebetr macylacsdpmaanpitbelike.t fellst 8isage
stability |argel | §f -NﬁQﬁ ] . hey ki nd.: t .ardrat is very
di tficult CoBp %Fh%{ UMY coﬁ%%bﬁﬁ‘“knﬁla?a ES“‘%‘EX‘AFIF%‘?@ thio r§§'£"'
stability; (@fluoforfetBoyStpakhyiEat iporidipecabsamnitic baspptoperipoda liphtsyelakt , it is
very difficult to control a crystal polynorph, and 3) conmpound A (free
body) causé8li¢d ner al 5deposition in the stomach when it is orally

adm ni stered repegfediy p AL L ERERL B of benzendsDIfbhaa06f DI [[Fhe above,
the present inventors rmade diligent effort focusing on the kind of the salt
i n corpound(Mdfaxyasayly amincgt # -wiridine] wietyéintbindi Dndd -@ridbéremethbxkyi o 3). As a
result, the present i.nventors f.qund that ound A faorned a |t with
10net haneSLH}’*F?}ﬁ"(,3 AN FERPEATELH F THT R (gcc,lﬁ‘g? e,ﬁ_ctr%ﬁtﬂéaﬁg\gmrpgﬂ?eéeo\gci d. For
exanmi ning the ﬁé&{catgﬁ kiR kiiekdbff 41d 1hBeSRs&Rtion adtsig@RIPOUNEprdblen thaneek

prelimnary stabili _ _
2 - [[[2 - [(hydroxyacetyl) amino] - 4 -pyridinyl] methyl] thio]- N -[4

~(trifluoromethoxy) phenyl]- 3 -pyridinecarboxamide will cause mineral deposition in
20 the stomach when it is orally administered repeatedly.

CITATION LIST

PATENT LITERATURE

PTL 1: U.S. Patent Publication No. 2007/0149574

SUMMARY OF INVENTION
25 TECHNICAL PROBLEM

In the course of developing 2-[[[2 - [(hydroxyacetyl) amino]- 4 -pyridinyl]
methyl] thio]- N -[4 ~(trifluoromethoxy) phenyl]- 3 -pyridinecarboxamide (hereinafter,
also referred to as “compound A™) that is useful as a pharmaceutical, the present

inventors found that there were the following multiple probiems: 1) compound A or its
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"test (severe test) was executed. As a result, nethanesul fonate of compound
A deconposed by light, and p-tol uenesul fonate deconposed by humdity, to
cause a decrease in purity (deconposition) of about 1%to about 8%
denonstrating that these 15 salts have great problens in storage stability.
On the other hand, benzenesul fonate of conpound A did not show a decrease
in purity (deconposition) by light, humdity and other factors in a simlar
test, denonstrating that it has very high storage stability.

Focusing on the existence of a crystal polynorph of benzenesul fonate of
conpound A, the present inventors also found that benzenesul fonate of
conpound Asf20halsffiatlt febstectyap!weg.sthebtofegersabaliiy [drgelydii Berrderradingf orpheduci ng

the two crystal. for sel ectively. . Further, th i ntors
fountl hat MRt s allenngt & eeotnar ol S s bR b SL 8
repeat ed Ot@lap@diblitpl)ah b @Ry stalXdabibh Yré@sd ofl enpdné @) ordfs salnip ety A,

whereas m neral deposition in the stomacb was not observed in a rat

254- week r diffatlet contbl achytal ptlympinknandR) eareyounddt (frezdody) saypesgnineral
benzepesul f,onat e of ..conpaund . C I: resent invention.
That fI's, tﬂ%ooﬁpleogéﬂtthel S%I’él%({fli %}%nl lg%goggﬁ%?%&rgégggré&gtemfhe present invention
i s benzenesyflonane TOfPROBLEM - [ (hydroxyacetyl) ami no]l-4 -pyridinyl]

methyl] thio]- N -[4 -(trifluoronethoxy) phenyl]- 3 -pyridinecarboxam de.
The present inveht%%fﬁ O%F@&bﬁ?“%\ﬁhﬁjﬁ@seé“r‘r%‘fq%{is Wdﬁégaa%ﬁ%é%@ﬁ%%%f onat e

of 2 - [[[ %i _dl[chqu%jgagﬁé%%ﬁn}oggh%d ﬁrﬂ-)pﬁ%{/in aIl@frtliléjéfBﬁélrﬂenﬂgﬁéﬁlyﬂr})bIEMS Q]) 10 N -[4

(trifluoronethoxy - pyridi n€carboxam de, including the step of
adding 2-[[[2 - [Ashydsuyegeesgh) ingentoo] foudd thay edraponpld]A fretmied lajsalt kid] - N -[ 4

-(trifluoronet hoxy) 5phenyl]- 3 -pyridinecarhoxam de.to .an grgani ¢ .sol vent
sol utli%n c@?ﬁﬂaﬁi”ﬁﬁlﬂénﬂ‘eﬁ%x’ég%ﬂ@%ﬁ’ ‘Ca"bci‘@.or p-to ”e“esﬁlﬁ%m?)?%g‘enfoi \?Qﬁrt“fsign al so
provi des atl‘i@étp%ge b iPEP N GG sPRNZENESHP b @HEEA & Riwedk pldiidnary stability

[ (hydr oxyacety amno]- 4 -pyridinyl] nmethyl] thio]- N-[4
(trifl uoronet kxexgk testewsd drecBed.pyds airerattamstheaesulfenate aEcerapdgdtthe st ep of

ddi t 10l L th f,b | f oni ' (o M2
o gant ¢ ol FEENSsH i GHL Eahbar g gt pr s B b B S A DT

- pyridi nyl JqepRbYihlputifi @ecoribositton) 0F Bbdutues @aionosH) dg@henythiing that these
- pyridi necar boxan de. Here, the organic solvent is pr efter abl

a
non- pifot oniseltpbiverereas pyanemepin tgraes sakilifer - Ortlietoplgr ha bFﬂ@”ﬁ%}H-%‘?*@t%ni c

pol ar sol vent oglin(ﬁr%;] 14 ln%f?’%hfogwxi ?{ltr se ﬁ?{?ﬁ%gg%&@%kﬁﬁﬁﬁﬁml&ﬁ, fifin ARy @nd
preferred, 8 as the cyclic ether, tetra roruran 1's
other factors in a similar test, demonstrating that it has very high storage stability.

Focusing on the existence of a crystal polymorph of benzenesulfonate of

compound A, the present inventors also found that benzenesulfonate of compound A
20 has at least two crystal forms and found a method of producing the two crystal forms
selectively.

Further, the present inventors found that mineral deposition in the stomach
was observed in a rat 1-week repeated oral administration toxicity test (30 mg/kg) of
compound A, whereas mineral deposition in the stomach was not observed in a rat

25 4-week repeated oral administration toxicity test (30 mg/kg) of benzenesulfonate of
compound A, and accomplished the present invention. That is, the present invention
is as follows.

The present invention is benzenesulfonate of 2-[[[2 - [(hydroxyacetyl) amino}-

4 -pyridinyl] methyl] thio]- N -[4 -(trifluoromethoxy) phenyl]- 3 -pyridinecarboxamide.
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"nore preferred. The present invention i's a crystal of benzenesul fonate of
2- [[[2 - [(hydroxyacetyl) amno]- 4 -pyridinyl] nethyl] thio]- N-[4
-(trifluoromethoxy) phenyl]- 3 -pyridinecarboxam de. 20The present
invention al so provides a so-called a-formcrystal of benzenesul fonate of 2
- [[[2 - [(hydroxyacetyl) amno] - 4 - pyridinyl] nmethyl] thio] - N- [4 -
(trifluoronethoxy) phenyl] - 3 - pyridinecarboxam de having characteristic
peaks at 4.4 angstrons, 3.8 angstrons and 2.3 angstrons as a d val ue of
powder X-ray diffraction pattern. 25The present invention also provides a
met hod of producing a so-called a-formcrystal of benzenesul fonate of 2-
[[[2 - [(hydr OXy&ﬁébtekéntarﬁﬂeﬂﬁ])n al40 pyidedi awkthodef pyddlicihpibedzenbbul fodate
(trrfluoronethox & pheny yri di necar boxam de, |nclud|ng, t he steps
of addi ng 082 [([(2- hb[ctrwcrﬁ@yg)é@éwrjl UL metbyy, el A methyl] thio]- N
-(trifl r sol vent
ol Ut 1 on o B B e bR 2 3AME "2 poor
sol vent to2the s[éacki-oncsol) aior- 4 pyr1d1nyl]‘hret}pﬂ]et$rmjﬂ\| mémﬂmorattboxx)
provi des a net hod of roducrn so-cal | ed for st al
benzeresul PoERtE JoPyHdi “f‘[afl?oxagl ‘?%V&ncﬁfﬁaﬁ%ts@l”?mé ”ﬁ’8 Coﬁta‘r‘b@grr di nyl ]
met hyl ] Stmégamﬁhmh%ad&rrfluoronethoxy) phenyl]- 3 -pyridinecarboxam de,
including the steps of: adding at |east either of benzenesul fonic acid and
its hydrate to aThepcssmwliventios alsatproridecanmaioid v§ produfing denzenesulfonate

[ (hydr oxyacety yri.dinyl t h

-(trifluor tﬁ%yﬂb‘ﬁgmcfwgfm‘[ﬁ}ﬁ4d¥ﬁ§§§?ﬁ6&%@ﬁigﬂo '#d' %equent ially
adding a pQQFrﬂﬁQﬂo\"&:Mcx&Ppﬁéﬁ?l [ §aFfridifle i otbi@de, mh@kﬁrlitﬁthetsfh? gaadingat vent is
preferably a non-protonic polar solvent, and nore pr ef erab

di metly| sulleaseider of beuzresiferinprifandwisihadrate to an orgapig éolvrnréowan sol vent

benbencout retaTEe Bl [ﬁ‘rﬁo’a%??ﬁ%ﬁﬁr R E g Pl PN
net hyl ]t hiplifluoMmetficky) phdnyi ]t BupyridiBédagborkmpdenyl ] - 3 -

pyri di necar boxam de at roomtenperature, and is 15npre pr ef er ablg ter,
| ower al kyl al coldire. the pigaRie SalVRS}‘l‘SRE@cf@ﬁél‘oarm&‘ PoiRYC PRy IO VR BHRYAIFC aci d

ester, and fhe S?hx‘fﬁé?tas tﬁeﬁ%‘xﬂyrb%mp glfaﬁa bér}f %gfylsﬁforﬁ%@rr acetone or

et hyl acet ate particu y pre era y et The present

i nvent3 on a&%dm@h\rlﬂﬁmmwﬂs Immie ofefpratjand agtha csdicahéretttrahfdomrar st al  of
benzenesul f onat e [[[2 - [(hydroxyacetyl) am no]- 4 -pyridinyl]

met hyl ] ZOtWPEﬂpret%" ‘%4 -(trifluoronethoxy) phenyl]- 3 -pyridinecarboxani de,

i ncluding the Steﬂqeﬁi s%ri%oanﬁmHQQrcn%rsir\seeénieges%rfa%gO§QJ Nent sol ution
cont ai ni ng benzenes ?onate of 2- [[2 [ (hydroxy acet% amno]- 4

- pyri di nyl ][(h}ﬁrh)y\ta]cetyh|ao1mo]N4-[))¢1d1(lxlﬁ rrfelth)tb}fdimit Nok4/y(tr WPT-hOBY)

-Pyridinecar bOXﬁm_ -pyrldmecarboxamlde

20 The present invention also provides a so-called a-form crystal of
benzenesulfonate of 2 - [[[2 - [(hydroxyacetyl) amino] - 4 - pyridinyl] methyl] thio] - N
- [4 - (trifluoromethoxy) phenyl] - 3 - pyridinecarboxamide having characteristic peaks
at 4.4 angstroms, 3.8 angstroms and 2.3 angstroms as a d value of powder X-ray
diffraction pattern.

25 The present invention also provides a method of producing a so-called a-form
crystal of benzenesulfonate of 2- [[[2 - [(hydroxyacetyl) amino]- 4 -pyridinyl] methyl]
thio]- N -[4 -(trifluoromethoxy) phenyl]- 3 -pyridinecarboxamide, including the steps
of: adding 2-[[[2 - [(hydroxyacetyl) amino]- 4 -pyridinyl] methyl] thio]- N -[4

-(trifluoromethoxy) phenyl]- 3 -pyridinecarboxamide to a good solvent solution
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" Here. the good solvent is preferably a non-protonic polar solvent, and nore
25preferably di methyl sul foxide or N N-dinethylfornmam de. Here, the
poor solvent is preferably a solvent that substantially fails to dissolve
benzenesul fonate of 2 - [[[2 - [(hydroxyacetyl) am no] - 4 - pyridiny, 71]
methyl] thiol] - N- [4 - (trifluoronethoxy) phenyl] - 3 -

pyri di necar boxam de at roomtenperature, and is nore preferably water, a

| ower al kyl al cohol, a |Iower al kyl ketone or a |lower al kyl carboxylic acid
ester, and the solvent is particularly preferably water, ethanol, acetone
or ethyl acetate. The present invention also provides a nethod of
produci ng gorgg@inia@lvesgknasiifonio &idshakeqienbelhy edidsgh booratobvenf tothe fdacon

[ (hydroxyacetyl) am no]- 4 -pyridinyl] methyl] 5thio]l- N-[4
-(trifluor&teti9ibxy) phenyl]- 3 -pyridinecarboxanide, including the steps
of : addi ng, and | : t o etyl)
amno] - 4 - yr?Q?ﬁ%%%nﬂQ@E§§fBQﬁPHRRﬂQ%rﬁaﬁgdgf?n> #ﬁﬁ%f%ﬁ%?ﬁ%@ﬁ?ﬁﬁheny | ]

- 3 - pyri dhRecss hoxaissaiéorak of Wd[[oed(Hydveryaedtgighniinojad i ;ﬂvrghmd]emt:ﬂal Iy
cooling the lower al cohol solutjaon. Here, Hﬂe | Qqwer b({?;:oh pr eferably
met hafol  othiek A4 H(trifeorAmepiogxbpieny iy & b hnesrEs X g dé\“gsta &%PY ed

| 3-f t -
(5700 <yl bt capsse oo B bsdiasaagetad) o o

pyri di necarsbloxammathgmg[[@h@(madxtomamylb;arpew&sél atyrgliny! hmgby o) - N.S [8
angstrons, 4. as ad

d.4,0
di ffracti onl “ﬁé’t‘?r@g‘ﬁt roci)gﬁﬂ%gb‘r] ed eW? %?’%&égﬁof‘%lﬁ dgr 4 5&%%%@% a%\%o f O ! g?

pr oduci ng go}s,gmqglt}{ee[qadt%nfsgmmogrystaI of benzenesul fonate of 2 [[[2 -
[ (hydroxyacetyl) am no] - -pyridinyl] nmethyl] thiol- N-[4
- (trifd uor omret hokgje, rdlwgmd]sol\@ntlpybrquahb’c%mmwa)ﬁ@rdéPOliah%qlmﬂt rAgdimRIe st ep of

ddi 2- | | thyl] thi 4
a(tlrin?I UOE%’%FWBE&/?%S&%’?%‘%]% dgo)”\w ]Et-h f]fo o%ér%gijgyt!) gecyZI } c e!t ﬁ]er |

sol ution 20cont ai¥kd) ghdgivz eplestl if pmfaaalmad;olvem that subkaatigtyefadnto dlssoém i on
al so provides a nethod of rodu0| ng a so-call ed | 3- form(f{ tfh b
benzenesul fhgnaqnéSLéfonzte A [2[- 2[[ (WQH%%%%E%?W“)O arfi TRyridi %9 g

met hyl ] thi 4 i i de,
i ncl udi ng t'ﬁg i E”g oq‘me(t%fgcf! ’{%SH‘%W e(lil{1 kbe%?éﬁ%@d%@ﬁ?@%%ﬁ%mand
i ts hyaglrat enée paefemblw watet, Iaédjws:(ﬂlkjjtllatnmhﬁﬁtadmal aikylgkeone[of p 2ower alkyl

[ (hydroxyacetyl) amn

~(trifluor d#éh%kwmégﬁﬁy |an ?h%fo Vﬁg} JP’%TE%?I}F/ %HBS@%PH H%ter ﬁéh%gl B i c
ether is prefaraly 1§ Cﬁﬁqm{ggrgf cfably ethanol. The present invention also
provi des a pharnaceut cont™al ni ng As an active | ngredi ent, at |east one
sel ected from t heTlgrmeeRncionsitihialg wovidaya ofetiddenfafroduemer e soormigd o-form

crystal of benzenesulfonate of 2- [[[2 - [(hydroxyacetyl) amino]- 4 -pyridinyl] methyl]
20 thio]- N -[4 -(trifluoromethoxy) phenyl]- 3 -pyridinecarboxamide, including the step of
adding a poor solvent to a good solvent solution containing benzenesulfonate of 2- [[[2
- [(hydroxyacetyl) amino]- 4 -pyridinyl] methyl] thio]- N -[4 -(trifluoromethoxy)
phenyl]- 3 -pyridinecarboxamide.
Here, the good solvent is preferably a non-protonic polar solvent, and more
25 preferably dimethylsulfoxide or N,N-dimethylformamide.
Here, the poor solvent is preferably a solvent that substantially fails to dissolve
benzenesulfonate of 2 - [[[2 - [(hydroxyacetyl) amino] - 4 - pyridinyl] methyl] thio] - N
- [4 - (trifluoromethoxy) phenyl] - 3 - pyridinecarboxamide at room temperature, and is

more preferably water, a lower alkyl alcohol, a lower alkyl ketone or a lower alkyl
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benzenesul fonates, a crystal of the sane, and a so-called a-formcrystal
and a so-called f3-formcrystal thereof. The present invention also
provi des an oral or parenteral agent containing as an active ingredient, at
| east one selected fromthe group consisting of any of the 5aforenentioned
benzenesul fonates, a crystal of the sane, and a so-called a-formcrystal
and a so-called p-formcrystal thereof. ADVANTAGEQUS EFFECTS OF | NVENTI ON
The present invention provides benzenesul fonate of conpound A that is
hi ghly safe, excellent in storage stability, and useful as a
pharmaceutical, a crystal of the same, 10a crystal polynorph thereof, and

producti ong %?M%&dﬁ@si&%d Do IPER SLPArtiLMUBN b FEraBlySOatpr, ethbflsiSactone
phar maceut i cal “contai ning at |east one selected fromthe group consisting

of benzenesutthpnatwteof conmpound A, a crystal of the sane and a crystal
pol ynmor ph thereo

DESCRL PTI ON OF EMB
D TTL5 - [ Chydr bsasat yTyendin Aoy Do Sy e g | PReengEr gy S,
-(trifluor gg@%ﬁ;gﬁ%{%{%&g@ﬂM&ﬂa’te & 2-AYRi-GtRRESHABX A adfno]( aommﬂdi] AetHERNS a

conpound r f ol Iomnng chemcal “Structure Tormula (1).
[ Cheniscal 1Hio]- N Z@ijnﬁmmemoaahpftte\/ﬁr d dprétineracxdinids . insludiug thestepFi mi t ed

(5 e Pl R RS ) PR QRRLLESY bl oot o
" benzenesul{ oaaL g n‘i’éthﬂﬂ)fm@]uﬂd s - (tﬁﬂﬁ@rofmdﬂwm@pﬁ@lnvﬂ]or}rlspivrhynédaﬂaoabmv@
chem cal structure formula (1) and benzenesul faonic

in a warmed lower alcohol; and sequentially cooling the lower alcohol solution.

Here, the lower alcohol is preferably methanol or ethanol.

10 The present invention also provides a so-called 3-form crystal of
benzenesulfonate of 2 - [[[2 - [(hydroxyacetyl) amino] - 4 - pyridinyl] methyl] thio] - N
- [4 - (trifluoromethoxy) phenyl] - 3 - pyridinecarboxamide having characteristic peaks
at 8.1 angstroms, 6.8 angstroms, 4.1 angstroms and 4.0 angstroms as a d value of
powder X-ray diffraction pattern.

15 The present invention also provides a method of producing a so-called p-form
crystal of benzenesulfonate of 2- [[[2 - [(hydroxyacetyl) amino]- 4 -pyridinyl] methyl]
thio]- N -[4 -(trifluoromethoxy) phenyl]- 3 -pyridinecarboxamide, including the step of
adding 2-[[[2 - [(hydroxyacetyl) amino]- 4 -pyridinyl] methyl] thio]- N -[4

~(trifluoromethoxy) phenyl]- 3 -pyridinecarboxamide to a cyclic ether solution

20 containing benzenesulfonic acid.

The present invention also provides a method of producing a so-called 3-form
crystal of benzenesulfonate of 2- [[[2 - [(hydroxyacetyl) amino]- 4 -pyridinyl] methyl]
thio]- N -[4 -(trifluoromethoxy) phenyl]- 3 -pyridinecarboxamide, including the step of
adding at least either of benzenesulfonic acid and its hydrate to a cyclic ether solution

25 containing 2- [[[2 - [(hydroxyacetyl) amino}- 4 -pyridinyl] methyl] thio}- N -[4
~(trifluoromethoxy) phenyl]- 3 -pyridinecarboxamide.

Here, the cyclic ether is preferably tetrahydrofuran.

The present invention also provides a pharmaceutical containing as an active

ingredient, at least one selected from the group consisting of any of the aforementioned
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acid. A constituting ratio between conpound A and benzenesul fonic acid is
preferably I: 1 or 1. 2, and is particularly preferably 1. 1. Further, when
the constituting rati o between conpound A and benzenesul fonic acid is 1 :
1, "benzenesul fonate of conpound A" is desirably a conpound represented by
t he 5followi ng chem cal structural fornmula (2). [Chemical 2] O NIHS (1)
Production nmet hod of benzenesul fonate of conpound A 10Benzenesul fonate of
conpound A can be produced by: (I a) adding conmpound A to an
organi c sol vent solution containing benzenesul fonic acid, or (1b)
adding at |east either of benzenesulfonic acid and its hydrate to an
or gani ¢ sob¥gRhesObbittna ce@ af thengmeo npbalsetclled1bWhinl eryttakartdenyecalledr e at
the tinme of executing (I a) or (Ib) is not particularly Iimted insofar as
salt formafHomprotpléwsees, it is executed preferably under ice cooling or
at roomtenperatuyre, and.nore pref t 15 t o oLk me of
executing (1 a) ﬁ’e PTSGB‘) HEPRY alg% EOS% >4t (i/r 1I ?rrﬁg{%g&fﬂnas“g?tacron}ia-sm?f talks
enough to ahlewdihe@aRESs aORa@ons stitcttOfvat iherprodDEunsistieg of gnafahesul f onat e
of conpound A generated in this operation can be isolated and/or purified
by a W del pfarementianed benssteswtonaes. afdly 82! Quks sancaenda senselifsi-forgr cakizhpl e,
by using techni queﬁ%@jﬁ]gh as concentration under reduced pressure,
crystal i z&Pf 8501 em %Stﬁlr‘éﬁrr‘?f’ “solvent and the like, filtration,

washing, dryfhPANHEEECTREERE Y BFINEERTIORO ON.
The present invention provides benzenesulfonate of compound A that is highly

safe, excellent in storage stability, and useful as a pharmaceutical, a crystal of the same,

10 a crystal polymorph thereof, and production methods thereof. The present invention
also provides a pharmaceutical containing at least one selected from the group
consisting of benzenesulfonate of compound A, a crystal of the same, and a crystal
polymorph thereof.
DESCRIPTION OF EMBODIMENTS

15 In the present invention, “2- [[[2 - [(hydroxyacetyl) amino]- 4 -pyridinyl]
methyl] thio]- N -[4 ~(trifluoromethoxy) phenyl]- 3 -pyridinecarboxamide™ (compound
A) means a compound represented by the following chemical structure formula (1).

[Chemical 1]

F
Z o
t “F
e
{1}
H
N
‘ = 1 OH
=N Q
20 Compound A can be produced according to, but not limited to, the production

method described in U.S. Patent Application Publication No. 2007/0149574
specification.
In the present invention, “benzenesulfonate of compound A™ means a

compound formed by the above chemical structure formula (1) and benzenesulfonic
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" As the "organic solvent” in (I a) or (1 b), any organic solvent capable of
di ssol vi ng conpound A nmay be used without any limtation, however, a

non- protoni ¢ polar solvent or cycle ether is preferred. As the
"non-protoni c polar solvent”, any polar solvent not having a
5proton-donating ability nmay be used without any Iimtation, and for
exanpl e, dinet hyl sul foxi de, N, N-di nethyl formam de, N, N-di net hyl acet am de,

N- net hyl pyrrol i done, hexamnet hyl phosphoram de and the |i ke can be recited.
Anong t hese, dinethylsulfoxide or N,N-dinethylformam de is particularly
preferred. As the "cyclic ether-, any cyclic ether containing 1 to 6 carbon
atom(s) angtidOoORRoMdtithtMY raxy Gerweah cofppundip dnd bessuiesul fomowaciary |initati on,

and for exanple, oxirane, oxetane, tetrahydrofyran, tetrahydr ran,
[ 1, 4] di oxapwsfergiepaner loxo@amhe %ﬁﬁ%lc%l‘?fiy pie a@?'g :ﬁeciéugb?r’ﬂ%f?ﬁﬂgﬁ%hese,
tetrahydrof ur Al r;ﬂﬁ)rl;%t\gzy%r?%clrbfp&{nﬁf‘@Eﬁ@genz@gésu%ﬁ@lé@f@'i@m et hod of

al o

so-cal |l ed %yForn16ryst enzenesul fonate of conpound A A so-called
a- f or m cry spekebulienresesmfound e isflesminhoupempoundrepresenbyl bdbieed by:

(2a) adding conpound Ato a d sol yent sol ution containing
benzeﬁesulEHHW%H%@FWPC@6?P9%g§%3?“§ﬁéﬁng a poor solvent to the reaction

sol ution. or Chemical 202Pb) adding at |east either of benzenesulfonic acid
and its hydrate [o a good sol vent solution containing conmpound A followed
by adding a poor sglve to-Phe-P20r eaction sol ution, or (2c) adding
a poor solvent to gSEE;gylve F solution containing benzenesul fonate of
conpound A oFx N addi ng and dgssol vi ng benzenesul f onat e of
conpound A inla rmad | ower alcoqgff\ OELQ%PQZPY cooling the | ower al cohol
sol ution. 25Wfe~ghe tenperature Wt epftine of executing (2a) or (2b) is
not particularly Iiimted iﬁsof r as salt % ormation progresses, it is
executed preferably I C ing or at roomtenperature, and nore
preferably at 15 to 30C_wyWiigpe the tenperature during and after the
addition of the poor sulvent in executing (2a), (2b) or (2c) is not
particularly limted insofar as crystallization progresses, it is executed

preferably at roomtenperature, and nore Frefera KX at 15 to 30C
(1) Production method of benzenesulfonate of compoun

10 Benzenesulfonate of compound A can be produced by:

(1a) adding compound A to an organic solvent solution containing
benzenesulfonic acid, or

(1b) adding at least either of benzenesulfonic acid and its hydrate to an organic
solvent solution containing compound A.

15 While the temperature at the time of executing (1a) or (1b) is not particularly
limited insofar as salt formation progresses, it is executed preferably under ice cooling
or at room temperature, and more preferably at 15 to 30°C.

The time of executing (1a) or (1b) is not particularly limited insofar as it 1s
enough to allow progression of salt formation.

20 Further, benzenesulfonate of compound A generated in this operation can be
isolated and/or purified by a widely used treatment method and/or purification method,
for example, by using techniques such as concentration under reduced pressure,
crystallization in water, an organic solvent and the like, filtration, washing, drying

under reduced pressure and so on.



While the warmng in executing (2d) is not particularly limted insofar as
it is such a degree of warm ng that allows (conplete) dissolution of
benzenesul fonate of 5conmpound A in a | ower alcohol, the warm ng tenperature
is preferably 40 to 70C, and nore preferably 45 to 65C. Wil e the
cooling after the warm ng may be conducted at any tenperature w thout any
limtation insofar as crystallization progresses, it is preferably executed
under ice cooling or at roomtenperature (allowing to cool), and nore

preferably at 15 10to 30C. The reaction tine in executing (2a) or
(2b) is not particularly limted insofar as it is enough for the reaction
to progress. As theWdird £id 8vepl yist(8d) drzab), any bigaRicasotvent ¢dpabladdi ti on of

t he poor solvent in executing (2a), (2b), (2¢).or (2d) is not particularly
limted i ndissalvingsompyancaiimayg uhd rafoghrsliegation. hpweysiod BORATYPUf er abl y

for 0.25 hours to 4 0 : preferably 3 hours to 24 hours.
Furt her, achs)l]S{%:oéﬁnégrg&#%g%e@?ggta e%(')f benzenesul fonate of conpound A

generated in t heag@aCtrioarprotonicheldriséle eniinatyepdlsdoqteadnatricivorg ouri fi ed by a
wi dely used treatnent nethod and/o rificati.on nmethod, for exanple, by
usi ng >t echRTYUELORAYER aﬁ%“?ﬁ@éﬂ%&é‘ﬁ?‘{‘é{{%ﬁ%ﬁ aﬂﬁ%‘é?‘”r"é’&u?&o‘%b?%?’e, _
crystalli Zﬁhh&ﬂylkﬁlg%@(ﬁé?'i\l NI #binsarsRle VRIN-daRethy Reethinkd, filtration,

er

washi ng, drying un reduced pressure and so on. %he "good sol vent"
in (2a), (2bpetylfy2o)idosaheximethdplyaphorasulie ant the dixalshrbofectipd s ofriong

benzenesul f onat e of coppound A", .an ef er ahl a.nons protoni,c pol ar
sol vent is theé%iql‘é‘ﬂ'ﬁhyg?H&B’b‘gF l @m'giﬂ‘ghg{f%%%’%‘g?& p@’ﬁg?‘r#&’rsehﬂegxi de or
25N, N-di net hyl f oneRd €8ciis eth€l hfitoyclic ether céibiing! h® 6 B@BorpaRIN)iandpol ar

solvent" is not particularly Iimted insofar as it is a polar solvent not
havi g a poat ontveoeeatgengtoanis] ey be nged Wishous ranpmetatian.matd H91 S@MPEki de,

N, N- di met hyl f or mam de, . N i i :
hexanet hyl 8ﬁ5§?)%8?‘%{ﬁ?%éetfas[}\ll_y &ré)(rf:l% %Igﬁ%t?%&g@r}mq%g [{\I?lgg&e%ggﬁw ﬁéﬁéypgﬂtﬁf‘ gi‘?dde or
N, N- di met hyhd @EdmBraleeis Ripheniae ety digan is phienktly pegased " sol vent

substantially not dissolving benzenesul fonate of conpound A at roo

t enper at ur €2) P@dwtfwrm@haﬁp?@;cwfi@rf,or@ crystal of|bgpesnes iRt of caMPWRT Aal ky !
ketone or a |ower, al k car.boxyl i i d_est iS recit n nong t hese,
a | ower al cohol i’:%soﬁ?%tegr"r'gﬁm Fyst O%%B??,esﬁﬁo at?‘31 %\ﬁé’?npg %%ﬁoﬁ%%r%}eans an

al cohpy hayjpgckdbp. 6 carbon aton(s), and for exanple, nethanol, ethanol,
propanol , i'sopropanol, butanol, isobutanol or tert-butanal is recited, and
anong t hese net hddoladdmgeompegnd Ao grasfod splegnt solution containing

benzenesulfonic acid, followed by adding a poor solvent to the reaction solution, or
(2b) adding at least either of benzenesulfonic acid and its hydrate to a good
solvent solution containing compound A, followed by adding a poor solvent to the

20 reaction solution, or

(2¢) adding a poor solvent to a good solvent solution containing
benzenesulfonate of compouﬁd A, or

(2d) adding and dissolving benzenesulfonate of compound A in a warmed
lower alcohol, followed by cooling the lower alcohol solution.

25 While the temperature at the time of executing (2a) or (2b) is not particularly
limited insofar as salt formation progresses, it is executed preferably under ice cooling
or at room temperature, and more preferably at 15 to 30°C.

While the temperature during and after the addition of the poor solvent in

executing (2a), (2b) or (2¢) is not particularly limited insofar as crystallization
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" The' "l ower al kyl ketone" neans an al kyl ketone having 1 to 13, preferably
Ito 107 carbon aton(s), and for exanple, acetone, nethylethyl ketone or
di et hyl ketone is recited, and anong these acetone is preferred. The "Il ower
al kyl carboxylic acid ester” means an al kyl carboxylic acid ester having 1
to 13, preferably | to 7 carbon aton(s), and for exanple, ethyl acetate,
net hyl acetate or isopropyl acetate is recited, and anong these et hyl
acetate is preferred. 15As to the ratio between the "good solvent” and the
"poor solvent”, the ratio of the good solvent and the poor solvent nay be
appropriately selected within the range of 10: Ito | : 10 depending on the
ki nds of the-aeed, 8ol sebite@petférhislypossons tnvenaurdrand moanpleterabipen! i e good
sol vent is dinethylsulfoxide and the poor solvent is water, the ratio of
these is pB@¥erably in the range of 3 : 1 to 1: |, and nore preferably in
the 20range of 2. .1 \When the.good sol [ ' X d:the
poor solvent is hrjﬁ-lﬁﬁl&q warhgae F'g 16101 t/zﬁcgé%m?tqu%?%ye}ﬁiﬁﬁi}éq?ﬁ%%%%}gﬁge of 1
3 t0 1 : gfch A@LecireiLmat Mal MiokRecompiee)aissblutiod of berdzen€ulfanae of
particularly preferably 1: 5. Wen the good sol vent is dinmethyl sul foxide
and the poosmpaindehin & bverretcohel, thetwarming éeraerathessis prafergplrAd a0y i dt hes
range of 1. 3 to _1: 7,_n0r§KPreferably inthe range of 1. 4 to 1. 6, and
particuIarPV“?Bﬁf%?@VﬁBF?6 ~5. When the good solvent is dinethylsulfoxide
and the poor sol y@anf. s cEiElar@F el BmitHBal BkicBn@icdd B9y kémpprahier abl y in
the range of 1 : 2 to 1 : 6, nore preferably in the range of 1. 3 to 1: 5,
and parti cwithohyamyriehigatanlipsofar ag crystallization|pyogreepes. 1t BeorefewpRbr eX§FeiERhol "

| cohal hayi l1to6 b t.on. f I,
Ct hanol | pHBREER SSOISBRr SRR o Btrans o eBel Sl B SRR IR

reci tigd, apgdigyong these nethanol or ethanol is preferred. (3) Production
met hod of a so-called 13-formcrystal of benzenesul fonate of conpound A A
so-cal | ed 13-f or fihereestian tiok ibexecating (24 on&2® iphotgummicnlarty limitetingefar as |
5produced by: 3a) .addi ng conpound A to a cyclic ether solution
containing‘%%ﬁ?@ﬁQgﬁfﬁ%ﬁ?%mﬁﬁgﬁ?ggpﬂ& (3b) adding at |east either of
benzenesul foni ¢ aghitk @BQrsta3liZaveR @b dffer thecadalitich eftthepo@ablienoin cont ai ni ng
conpound A. 10While the tenperature at the tine‘of_executing§é3a) or (3b)

i s not par texeetimglGa)l (20 1(@e) eri2drianobrarigulerly migdipioiag @ gRagdibadtiop; i s

S?g? z]iigl Erpg{)gerrigs%%%t iggggutédcp%eﬁpa%llyi' 902 h&thrs IPAhEGIREE A e %ref@rﬁgly@r e
hours to 24 hours.

Further, a so-called a-form crystal of benzenesulfonate of compound A
generated in the reaction or the like can be isolated and/or purified by a widely used
treatment method and/or purification method, for example, by using techniques such as

20 concentration under reduced pressure, crystallization in water, an organic solvent and
the like, filtration, washing, drying under reduced pressure and so on.

The “good solvent” in (2a), (2b) or (2¢) means “an organic solvent capable of
dissolving benzenesulfonate of compound A”, and preferably, a non-protonic polar
solvent is recited, and particularly preferably, dimethylsulfoxide or

25 N,N-dimethylformamide is recited.

Here, the “non-protonic polar solvent™ is not particularly limited insofar as it is

a polar solvent not having a proton donating ability, and for example,

dimethylsulfoxide, N,N-dimethylformamide, N,N-dimethylacetamide,

N-methylpyrrolidone or hexamethylphosphoramide is recited, and among these.
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" The' reaction time in executing (3a) or (3b) is not particularly linited
insofar as it is enough for the reaction to progress. 15Further, a
so-called I3-formcrystal of benzenesul fonate of conpound A generated in
the reaction or the like can be isolated and/or purified by a wi dely used
treatnment nethod and/or purification nmethod, for exanple, by using

techni ques such as concentration under reduced pressure, crystallization in
wat er, an organic solvent and the like, filtration, washing, drying under
reduced pressure and so on. 20The "cyclic ether” in (3a) or (3b) is not
particularly limted insofar as it is a cyclic ether capable of dissolving
conmpound Adiangdheilfegide @OON-dioledenformatiide Bppeetred.o benzenesul fonat e of
conpound A, and ¢ clic ethers contajning 2 to 6 carbo E s) and one or
two oxygen at on( §he daer pR¥sRte B’Cap?%f%ﬁlé%tﬁub%%ﬁtﬁaghgm Cgisé) Yhe,
tetrahydrofurap. u‘f‘g@d’té‘gf’&f haM af rhoft @hipépite” AN EanPlOcange, o the

| i ke are reci tecf icularly preferably, tetrahydrofuran is
recited. Wuve atosholf @ﬂmarcaﬂlk)dky@habsaci@\wmik\dwarbmﬂmm pgleras Beciigd.andxi st
as crystals of enzen esulfo ie of co ound A. crystal pol ynorphs other

t han Phesea™Ppg F%ta OWPTRIGY Wf\%?fr\‘? in crystals of benzenesul fonate of
compound A of theeR! @ReMwdrii@Mol Ofearshnt i€ HoDhd g Dgth 6 bebzeamen(kY, endt e of
conpound A, a crystal of the sane and a crystal pol ynorph thereof

(i ncl udi ngfer es\em(pw inethaaol, ethanels y@tPaIleaﬁGP@p%@ﬁlc@ltWé)é IR PEr ystal ) are

also referred to Q the present
conpound c&" hiyane BS Wﬁftgﬁ{ ﬁ&”ﬁaﬁgﬁ%ggﬁ%&n&l faanol is &Eg(lg%%e a hydrate when
it is left still The«rRivePaRGEKdtEn heds ameﬂkxyskt:a)hb ihzedo 1s0dh. mefeyabial & 5i s

al so involved in the present invention. ent conpound
exhi Bi0ts a 7@@rbonmt@nis§,@;nétf@ro%arrm%¢ BESIPAgG r@@*é‘é&”hﬁt%e@égﬁ%ﬁg i 8sing a

VEG™-i nduced JUNVEG BT Ol h&kakLaRe sexﬁgfehga eYft u]%MePQlk?V@Jrl%ﬁvh@éBxU@sfe$ a

tunor proli "F8rat i on suﬁpresm ng ¥ in atest systemusing a
t unor - bear imigmnien aky rrcniabxvhembndbastes havmgw tederrare&xpim dds |7r¢grt@mwé(un(59 n a
test systemusing a rat 10adjuvant arthriti exhi.b

chor oi dal rfEEVASTEMRIG: SEY| Wtart?rﬁpf)tf’f"ll ar?ﬁtaéﬁf ‘Pr lé?prpwlécgt%tsetls %eg%t? em u5| ng a rat

chor oi dal rﬁgpo%qs[ﬁ Ie%m\;;g&étgglsr’rp,qgmdlt is useful as a pharnmaceutical, and
is especially use as a prophylactic or therapeutic agent for diseases

such s cancer, rAmeturt’aet witid bervwdenithe Sgocdgelear zanddhererogr 59! VeREgeR@ Fatio Un,

di abetic retinopath di abetic cular dema

phar maceut it %§B°$cgsql%9nt g’éqoﬁr Vet B e%’é’dc%;%tetrlrggeléééﬁmtg@ﬁ e ot eo{ or
human beingig . 1t 1 : 10 YRAdIWBSnARERQASE oﬁﬂmﬁg@uﬂl@ollvsmta&édh@pooas@llvemthylFact| c or
t her apeutic drug for the aforenentioned diseases, the present contl*%ound can

be adni ni stewetleivtisethagesd splysnt saimathetsslipyide Agd ﬁ‘%’(%é@‘é“’ﬁl’%ﬁ" Lt |
capsul e, 97 ANPLE NG AOVLEE AGNL Bl 89229 @111 BAERL pRRASUIPIEEE! 00, eve

drop, nasal raHP(S’ sorbabl'e agent, aer 050l 20(1 ncl udi ng
"i nhag@nt ") raapglot hei | |W5heﬂlﬂ& gl dobdna dmmﬂytsarfajudagﬁxhtks poansblvétgys may be
fornul ated using wi dely used techni ciues
ethanol, the ratio of these is preferably in the range of 1 : 3to 1 : 7, more preferably in
the range of 1 : 4 to 1 : 6, and particularly preferably 1: 5. When the good solvent 1s
dimethylsulfoxide and the poor solvent is acetone, the ratio of these is preferably in the
range of 1: 3 to 1 : 7, more preferably in the range of 1 : 4to 1: 6, and particularly
25 preferably 1 : 5. When the good solvent is dimethylsulfoxide and the poor solvent is
ethyl acetate, the ratio of these is preferably in the range of 1 : 2to 1 : 6, more
preferably in the range of 1 : 3 to 1 : 5, and particularly preferably 1 : 4.

In (2d), the “lower alcohol” means an alcohol having 1 to 6 carbon atom(s),

and for example, methanol, ethanol, propanol, isopropanol, butanol, 1sobutanol or
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" For exanpl e, oral agents such as tablet, capsule, granule and powder can be
prepared whil e using excipients such as | actose, mannitol, starch,
crystalline cellulose, |ight anhydrous silicic acid, calciumcarbonate and
cal ci um hydr ogen phosphate, 25l ubricants such as stearic acid, nagnesium
stearate and talc, binders such as starch, hydroxypropyl cellul ose,

hypr onel | ose and pol yvinyl pyrrolidone, disintearants such as carboxynet hyl
cel lul ose, | ow substitution degree hydroxypropyl cellulose and cal ci um
citrate, coating, agents such as hypronell ose, hydroxynethyl cellul ose,
macrogol and silicone resin, stabilizers such as ethyl paraoxybenzoate and
benzyl al cehdhutardd avesitdldy andgaotSthescinedansiveetlener is padfeded.ant and 1 avor,
and the like as necessary. Further, parenteral %gents such a

i nj ection Endredustidr methodrrfsesornelphpdarmusiyseal o§ benyenesutiorats Pﬁ@ora@%’?s such
as sodi um chl oride, concentrated glycerin, propylene glycol, polyethylene
gl ycol, potiassium chloride, sorbitol and mannitol, buffering agents 5such
as sodi um phosphatsg.cagedpLusirh¥aiagenbatressnHbsate sDChmpoimdet adrebe citric
acid, glacial acetic acid and tronmetanol, surfactants such as

pol yo®yet hytagneedslor bi t an nonool eat e, pol yoxyl 40 stearate and

pol yoxyet hyl ene rogenat ed cas i 4z - :sodi um
citrate and sodiE%?@%%Paf%?p%¥g%%8£% %@g@ﬁgﬁghhgéhEgﬁ%gﬁﬁ%%?ﬁ#ﬁ%ﬂ?@??de,
paraben, begggaeshoni um chl oride, paraoxybenzoic acid ester, 10sodi um
benzoate and chl or obut anol, pH nodifiers su%h_as,hyd ochloric aciq citric
aci d, phosphori c(30irddingRphlepgcitherafibenzgesul %Cd?%ﬁ?ﬁ@tﬁ? TR 10 8 G8ifHFm
carbonat e apd . sqdj ate, soothing agents such as benzyl

al cohol , tﬁﬁgk3ﬁ?%§p%g%%§@ggggﬁgg§pﬁypronelIose, and the |ike as necessary.
A dos@ge of the Wiikant taopapaurecht dartide ofipxacopng Gtag by (3be isoutt gartignlirlis ed

15 di to th t , d f d.the.li ) ,
or al agent THRiPCHBSLg R G8K Y THARD R Gret s h ke badana e b s SRR g, *"
preferably 0} af r%ognotlginggragﬁ'g glgxng;}gg@ef@ga@g_l £ 19as80ar, i n several doses. An eye

drop can be typical'ly admnistered in a‘concentration of 0.0001 to 10%
(W v), preferabl yhe.r&ittivo iakoibekedutioy (3r)sir (3 es dogertigularly lsmited wiso@baes.
20Her ei nafter, production exanples of the present conpound, a storage
stability tiestenawdh far edaretionro PHE'Same, a side effect verification test

and a%ér esult of t hé@%o-&gﬁ'ﬁd é-%t%!:r@%iapﬂf%@@sﬁl%ﬂ&té of dgnptRnem bed,
r t ha

however, it is to be note thesé exanples are given for better
under st andi fpger@fedtifthepeasintoritnyiint ¢anrbeainalated and/or piifidd bing widedy 8¥dpe of
the present invention. Hereinafter, "1 "proton nucl ear

H NMR' neans
25magnet i ¢ FepeRiArEhod ansigypurifisatiyn mﬁg\ﬁ?ﬂtl\agr ixﬁé)enl?yf YL PRI SRS pans
"differenti @nc?rﬁfaa'agh ﬂgd&qgwégﬁgﬁgur%ﬁﬁﬁﬁ%mn"in wat&sPan FBAAR solvent and

"t hernogravinetric apparatus”, means "relative humdity".
[ Product i onthesigepfilesfionsBxanippedryingPmdeinstilcad presshscindfso9gnzenesul f onat e of

conpound A> Jo conpound 2 ] was. added. : f. (2 n)
and st9rred at rob tcéﬁlbce‘%gfru r“é.(ﬁl\%f g’%)g%%?tipﬁﬁicﬁgargﬁls’é@%%@ ?%f?i{% it
benzenesul f Qi oA} %ﬁiﬁQ@iﬂ%s@Fx@é&%mdmcﬁW@ a F\bortsbﬁleﬁaﬂ"&h resppenat ur e.
After end of" salt formation, the solvent was distilled off under reduced

pressure. Toerizheesclbormenct enambund 4. doé cyilis efbirte gonteinyg 2 to 6 carbon atom(s)

and one or two oxygen atom(s) are recited. Preferably, oxirane, oxetane,
tetrahydrofuran, tetrahydropyran, [1,4]dioxane, oxepane, oxocane or the like are recited,
25 and particularly preferably, tetrahydrofuran is recited.
While two forms of crystals called an a-form and a B-form exist as crystals of
benzenesulfonate of compound A, crystal polymorphs other than these, if exist, are also
involved in crystals of benzenesulfonate of compound A of the present invention.

In the following, benzenesulfonate of compound A, a crystal of the same and a
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S5acetate, and the precipitated solid was collected by filtration, and dried
under reduced pressure to obtain benzenesul fonate of conpound A in white
(171 mg). 1H NVR (500MHz, DMSO-d6) 84.02 (s,2H). 4.44 (s.2H). 7.17
(dd, J=4.9.1.5Hz, 1H), 7.28-7.38 (m5H), 7.58-7.60 (m2H, 7.71
(d.J=1.2Hz, 1H), 7.80-7.82 (m2H), 7.99 (dd,J=7.6,1.8Hz.1H). 8.20
10(d, J=5. 2Hz, 2H), 8.60 (dd,J=4.9,1.8Hz, 1H), 10.66 (s, 1H) <Exanple 2:
Production nethod 1 of benzenesul fonate of conpound A (a crystal) (ethyl
acet at e/ DVS0) > To compound A (503 ng) was added di net hyl sul f oxi de
(2.0 m) and stirred at roomtenperature. After confirm ng dissol ution,
benzenesul £gahEpdgingrphaneraehyshladieg § 26-¢aley) ovasn addedaat a sdrealfairfeform
tenperature, and stirred for another 1.25 hours. Sequentially, ethyl
acetate (157yse) apalsamiecd @rig 2SPIesFEFOMOUBfot her 3.5 hours. The

preci pitated sol Vﬂxll\’\qge ’%Lén%]gfﬁg oM cfahlaqagﬁ%'vgﬂer ﬁ'aqlladé h&@rﬂé@@@«fteﬂ gduced

pressure, to obtain ben enesu nate of conpound white (510 ng).
1H NVR ( 50884z MB@rake wheR 384 168Bst{lsin2tthnosphedi? a{roor z¢¢)r> sta?th@L $u<383 }derartﬁ—l)
758760(m2|—D,781 d, J=9. 2Hz, 2 8.01 (dd,J=7.6,1.8Hz, 1H), 8.16
(s, 1HP, 8. mpljqinyelyed it im)‘esergl GNE81 | J=4. 9, 1. 5Hz, 1H), 10.08 (bs, 1H),
10. 66 (s.1H) PXRE e kght&nliombRal eﬁﬂﬁb'n@ a%@g%'ﬁdlﬁ@ﬂaﬂ@@ﬂlhlbiting effectin a

test system using a VEGF-induced HUVEC proliferation reaction evaluation system,
exhibits a tumor proliferation suppressing effect in a test system using a tumor-bearing
mouse model, exhibits a paw edema suppressing effect in a test system using a rat

10 adjuvant arthritis model, and exhibits a choroidal neovascularization inhibiting effect in
a test system using a rat choroidal neovascularization model, it is useful as a
pharmaceutical, and is especially useful as a prophylactic or therapeutic agent for
diseases such as cancer, rheumatoid arthritis, age-related macular degeneration,
diabetic retinopathy, diabetic macular edema and the like. The pharmaceutical is for

15 use in a warm-blooded animal, and preferably for a human being.

When the present compound is used as a prophylactic or therapeutic drug for
the aforementioned diseases, the present compound can be administered either orally or
parenterally. As a dosage form, tablet, capsule, granule and powder are recited as oral
agents, and injection, eye drop, nasal drop, transdermally absorbable agent, aerosol

20 (including “inhalant”) and the like are recited as parenteral agents, and they may be
formulated using widely used techniques.

For example, oral agents such as tablet, capsule, granule and powder can be
prepared while using excipients such as lactose, mannitol, starch, crystalline cellulose,
light anhydrous silicic acid, calcium carbonate and calcium hydrogen phosphate,

25 lubricants such as stearic acid, magnesium stearate and talc, binders such as starch,
hydroxypropy! cellulose, hypromellose and polyvinyl pyrrolidone, disintegrants such as
carboxymethyl cellulose, low substitution degree hydroxypropyl cellulose and calcium
citrate, coating agents such as hypromellose, hydroxymethyl cellulose, macrogol and

silicone resin, stabilizers such as ethyl paraoxybenzoate and benzyl alcohol, flavoring

~

_13-



d=4. 4627 119.878 d=4.3709 20.300 d=3.8408 23.139 d=2.3377 38.477 TGA

Endot herm ¢ peak: 206.2C 5<Exanpl e 3: Production nethod 2 of
benzenesul fonate of conpound A (cc crystal) (ethanol/DVS0) > To
conmpound A (505 ng) was added di nethylsulfoxide (2.0 nL) and stirred at
room tenperature. After confirm ng dissolution, benzenesulfonic acid
nonohydrate (200 ng) was added at the sane tenperature, and stirred for
anot her 1.25 10hours. Sequentially, ethanol (10 nmL) was added, and stirred
for another 2.5 hours. The precipitated solid was collected by filtration,
and dried under reduced pressure, to obtain benzenesul fonate of conpound A
in white (48ata@kch ad Fvddviiet S00MEn BMSDadE) and the like as necessary.

Further, parenteral agents such as injection and eye drop can be prepared while
using isotonizing agents such as sodium chloride, concentrated glycerin, propylene
glycol, polyethylene glycol, potassium chloride, sorbitol and m.a_nnitol, buffering agents

) such as sodium phosphate, sodium hydrogen phosphate, sodium acetate, citric acid,
glacial acetic acid and trometamol, surfactants such as polyoxyethylene sorbitan
monooleate, polyoxyl 40 stearate and polyoxyethylene hydrogenated castor oil,
stabilizing agents such as sodium citrate and sodium edetate, preservatives such as
benzalkonium chloride, paraben, benzethonium chloride, paraoxybenzoic acid ester,

10 sodium benzoate and chlorobutanol, pH modifiers such as hydrochloric acid, citric acid,
phosphoric acid, glacial acetic acid, sodium hydroxide, sodium carbonate and sodium
hydrogen carbonate, soothing agents such as benzyl alcohol, thickening agents such as
hypromellose, and the like as necessary.

A dosage of the present compound can be appropriately selected and used

15 according to the symptom, age, dosage form and the like. For example, an oral agent
may be typically administered in a dosage of 0.01 to 1000 mg, preferably 1 to 100 mg
per day by a single dose or in several doses. An eye drop can be typically
administered in a concentration of 0.0001 to 10% (w/v), preferably 0.01 to 5% (w/v) by
a single dose or in several doses.

20 Hereinafter, production examples of the present compound, a storage stability
test and a result of the same, a side effect verification test and a result of the same, and
formulation examples will be described, however, it is to be noted that these examples
are given for better understanding of the present invention and not for limiting the
scope of the present invention. Hereinafter, “'{.NMR” means “proton nuclear

25 magnetic resonance”, “PXRD” means “powder X-ray diffraction”, “DSC” means
“differential scanning calorimeter measurement”, “TGA” means “thermogravimetric
apparatus”, and “RH” means “relative humidity™.

[Production examples]

<Example 1: Production method of benzenesulfonate of compound A>
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6 4.07 (s.2H), 4.49 (s,2H), 7.29-7.39 (m7H). 7.58-7.60 (m2H), 7.81

(d, 3=9. 2Hz, 2H), 158.03 (dd,J=7.6,1.8Hz,1H), 8.15 (s,1H), 8.27
(d..1=5.5Hz, 1H), 8.59 (dd, 1=-4.9.1.8Hz.1H), 10.32 (bs, 1H), 10.67 (s, 1H
PXRD: [Table 2] Peak 1Angle 1 Angstrom 120 d=4.4670 119. 859 d=4.3711
20. 300 d=3.8438 123.120 d=2.3377 38.478

To compound A (200 mg) was added tetrahydrofuran (2 mL) and stirred at
room temperature.  After confirming dissolution, benzenesulfonic acid monohydrate
(85 mg) was added at the same temperature.  After end of salt formation, the solvent
was distilled off under reduced pressure.  To the concentrated residue was added ethyl
5 acetate, and the precipitated solid was collected by filtration, and dried under reduced
pressure to obtain benzenesulfonate of compound A in white (171 mg).
'H-NMR (500MHz,DMSO-dg)
8 4.02 (s,2H), 4.44 (s,2H), 7.17 (dd,J=4.9,1.5Hz,1H), 7.28-7.38 (m,5H), 7.58-7.60
(m.2H), 7.71 (d,J=1.2Hz,1H), 7.80-7.82 (m,2H), 7.99 (dd,]=7.6,1.8Hz.1H). 8.20
10 (d,J=5.2Hz,2H), 8.60 (dd,J=4.9,1.8Hz,1 H), 10.66 (s,1H)
<Example 2: Production method 1 of benzenesulfonate of compound A (o crystal)
(ethyl acetate/DMSO)>
To compound A (503 mg) was added dimethylsulfoxide (2.0 mL) and stirred
at room temperature.  After confirming dissolution, benzenesulfonic acid
15 monohydrate (207 mg) was added at the same temperature, and stirred for another 1.25
hours. Sequentially, ethyl acetate (15 mL) was added, and stirred for another 3.5
hours. The precipitated solid was collected by filtration, and dried under reduced
pressure, to obtain benzenesulfonate of compound A in white (510 mg).
"H-NMR (500MHz.DMSO-de):
20 8 4.05 (s,2H), 4.47 (s,2H), 7.28-7.38 (m,7H), 7.58-7.60 (m,2H), 7.81 (d,J=9.2Hz,2H),
8.01 (dd,J=7.6,1.8Hz,1H), 8.16 (s,1H), 8.24 (d.J=5.5Hz,1H), 8.59 (dd,J=4.9,1.5Hz,1H),
10.08 (bs,1H), 10.66 (s.,1H)
PXRD:

1
—
n

]



TGA: Endot herm c peak: 207.7C 5<Exanple 4: Production nethod 3 of

benzenesul fonate of conpound A (a crystal) (ethanol/DVS0) > To
benzenesul foni ¢ aci d nonohydrate (388 g) was added di net hyl sul f oxi de (1650
g) at roomtenperature (internal tenperature 28C). Sequentially, conpound A
(750 g) was added at the sane tenperature. After stirring for 2.0 hours at
room 10t enperature, the solution was filtered. Sequentially, to the
filtrate was added ethanol (5938 g) and stirred for 2.0 hours at room
tenperature. The precipitated solid was collected by filtration, and dried
under reduced pressure, to obtain benzenesul fonate of conpound A in white
(820 9). ﬂmaNWR](SOONPE DWBC>d6) 156 4.08 (s,2H), 4.49 (s,2H), 7.29-7.39
(m?H), 7.58—F6% II;LII

el +—8+—3=9-2Hz, 2H), 8.03 (dd,J=7.8,1.8Hz, 1H),

8.14 (s. 1k 218y 1H) 8.59 (dd.J=5.0,1.8Hz, 1H), 10.40 (bs, 1H),
10.66 (s,1 qu% [quke 3] Peak(Aane Angstrom 20 d=4.4579 19. 900

d=4.4627 19.878 i

d=4.3709 20.300

d=3.8408 23.139

d=2.3377 38.477

J
TGA:

Endothermic peak: 206.2°C
5 <Example 3: Production method 2 of benzenesulfonate of compound A (o crystal)
(ethanol/DMSO)> |
To compound A (505 mg) was added dimethylsulfoxide (2.0 mL) and stirred
at room temperature.  After confirming dissolution, benzenesulfonic acid
monohydrate (200 mg) was added at the same temperature, and stirred for another 1.25
10 hours. Sequentially, ethanol (10 mL) was added, and stirred for another 2.5 hours.
The precipitated solid was collected by filtration, and dried under reduced pressure, to
obtain benzenesulfonate of compound A in white (482 mg).
'H-NMR (500MHz,DMSO-de):
§4.07 (s,2H), 4.49 (s,2H), 7.29-7.39 (m,7H), 7.58-7.60 (m,2H), 7.81 (d,]=9.2Hz,2H),
15 803(de=76,L8HzJ}D,8JS(SJPD,827(dJ=55HzJ}D,859(de:49J.$HL1H)
10.32 (bs,1H), 10.67 (s,1H)
PXRD:
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" d=4. 3624 20.340 d=3.8405 23.141 d=2.3364 38.500 <Exanple 5: Production
nmet hod 4 of benzenesul fonate of conmpound A (a crystal) (nethanol, |eaving
still at roomtenperature)> 5To benzenesul fonate of conpound A (99 ngy) was
added nethanol (3 nL), and then stirred at an external tenperature of 65C
for 4 mnutes. After confirmng dissolution, the reaction was left stil
overni ght at roomtenperature. The precipitated solid was coll ected by
filtration, and dried under reduced pressure, to obtain benzenesul fonate of
compound A in white (50 ng). 10l H NVR (500MHz. DMSO-d6) 6 4.12 (s,2H), 4.52
(s,2H), 7.30 (dd,J=4.6,1.5Hz,1H), 7.31-7.34 (m4H, 7.38 (d,J=8.6Hz, 2H),
7.47 (d,J=pradbkz2]1H), 7.60-7.62 (m2H). 7.81-7.83 (m2H), 8.05

(dd, J=7.6,1.5Hz, 1H)} 812 (s 1H) 1068 (s,1H), 10.83 (s.1H)

<Exanpl e 6Pﬂ¢roduct|on f@ﬁﬁod 5 of ben7enesu|fonate of conmpound A (a

crystal) 19tetrhanol, Te€aybng StilT at roomtenperature)> To

benzenesul ' 8848 of conpound A (99 was added ethanol (5 nL), and then
stirred at|gansemwt ernal tiesperature of 85C for 3 minutes. After confirmng
di ssol uti op—thereactignwas—teft+—sti+i| overnight at roomtenperature. The

preci pi t at 6a*381i d was 2830 ct ed by filtration, and dried under reduced

pressure, (o3 ehfgal n 20bénzemesul fonate| of conpound A in white (66 ng).
1H NVR (500MHz, DMSQO-d6) 16 4. 11 (s 2H)14.52 (s.2H), 7.30

(dd, J=4. 6. ‘21Hz771H) 7. BB47834 (m4H). |7.38 (d.J=8. 6Hz. 2H). 7.44 (s, 1H),
7.60-7.61 (nMm2H)—7.81=7 83 (mM2H), 8.05 (d,J=7.6Hz.1H), 8.12 (s, 1H),
10. 67 (s, 1H), 10.83 (bs, 1H)

TGA:

Endothermic peak: 207.7°C

5 <Example 4: Production method 3 of benzenesulfonate of compound A (o crystal)
(ethanol/DMSO)>
To benzenesulfonic acid monohydrate (388 g) was added dimethylsulfoxide

(1650 g) at room temperature (internal temperature 28°C).  Sequentially, compound A
(750 g) was added at the same temperature.  After stirring for 2.0 hours at room

10 temperature, the solution was filtered. ~Sequentially, to the filtrate was added ethanol
(5938 g) and stirred for 2.0 hours at room temperature. The precipitated solid was
collected by filtration, and dried under reduced pressure, to obtain benzenesulfonate of
compound A in white (820 g).
"H-NMR (500MHz,DMSO-d):

15 & 4.08 (s,2H), 4.49 (s,2H), 7.29-7.39 (m.7H), 7.58-7.61 (m,2H), 7.81 (d.J=9.2Hz,2H),
8.03 (dd.J=7.8,1.8Hz,1H), 8.14 (s.1H), 8.27 (d,J=5.5Hz.1H), 8.59 (dd.J=5.0.] .8Hz,1H),
10.40 (bs,1H), 10.66 (s,1H)
PXRD:

217 -



<Exanpl e 7: Production nethod 6 of benzenesul fonate of conmpound A (a

crystal) (ethyl acetate /DVBO |eaving still at roomtenperature)> To
benzenesul fonate of conpound A (1.0 g) was added dinet hyl sul foxide (1.5
Sn), and then stirred at an internal tenperature of 50C for 11 m nutes.
After confirmng dissolution, ethyl acetate (6.0 nL) was added. After
| eaving still overnight at roomtenperature, the precipitated solid was
collected by filtration, and dried under reduced pressure, to obtain
benzenesul fonate of conpound A in white (619 ng). 101H NWR
(500N+E,DWBC>d6) 6 4.07 (s,2H), 4.49 (s,2H), 7.29-7.39 (m7H), 7.59-7.61
(rn; 2H, [ﬁﬁj g J=9. 2Hz, 2H), 8.03 (d, J=7.6Hz, 1H), 8.14 (s.1H), 8.26
(cl1,J=5.5 8 58 (dd__1----- 4.9 1, 8Hz,1H), 10.35 (bs,1H). 10.66 (s, 1

H) PXRD: 1BF5FabI e 4] Pe%%hlﬁngl e Angstrom 20 d=4. 4665 19.861 d=4. 3670 20. 319
d=3. 8408 23138 d=2: dd&ﬁegb 440

Angstrom

d=4.4579 Il9.900

d=4.3624 20.340

d=3.8405 23.141

d=2.3364 38.500 |

<Example 5: Production method 4 of benzenesulfonate of compound A (a crystal)
(methanol, leaving still at room temperature)>
5 To benzenesulfonate of compound A (99 mg) was added methanol (3 mL), and

then stirred at an external temperature of 65°C for 4 minutes. ~After confirming
dissolution, the reaction was left still overnight at room temperature.  The precipitated
solid was collected by filtration, and dried under reduced pressure, to obtain
benzenesulfonate of compound A in white (50 mg).

10 "H-NMR (500MHz.DMSO-de)
8 4.12 (s,2H), 4.52 (s,2H), 7.30 (dd,J=4.6,1.5Hz,1H), 7.31-7.34 (m,4H), 7.38
(d,J=8.6Hz,2H), 7.47 (d,J=5.8Hz,1H), 7.60-7.62 (m,2H), 7.81-7.83 (m,2H), 8.05
(dd,J=7.6,1.5Hz,1H), 8.12 (s,1H), 10.68 (s,1H). 10.83 (s,1H)
<Example 6: Production method 5 of benzenesulfonate of compound A (a crystal)

15 (ethanol, léaving still at room temperature)>

To benzenesulfonate of compound A (99 mg) was added ethanol (5 mL), and

then stirred at an external temperature of 85°C for 3 minutes. After confirming
dissolution, the reaction was left still overnight at room temperature. The precipitated
solid was collected by filtration, and dried under reduced pressure, to obtain

20 benzenesulfonate of compound A in white (66 mg).
"H-NMR (500MHz,DMSO-ds)
§4.11 (s,2H), 4.52 (s,2H), 7.30 (dd,J=4.6,2.4Hz,1H), 7.31-7.34 (m,4H), 7.38
(d,J=8.6Hz,2H), 7.44 (s,1H), 7.60-7.61 (m.2H), 7.81-7.83 (m,2H), 8.05 (d,J=7.6Hz.1H),

-18 -



TGA: Endot herm c peak: 207.2C <Exanpl e 8: Production nethod 7 of

benzenesul fonate of conpound A (a crystal) 20(ethyl acetate/DVBO, |eaving
still at roomtenperature)> To benzenesul fonate of conpound A (1.0 g) was
added di net hyl sulfoxide (1.5 nL). and then stirred at an internal
tenperature of 50C for 6 mnutes. After confirm ng dissolution, ethyl
acetate (6.0 nL) was added. After stirring for 4.5 hours at room
tenperature, the precipitated solid was collected by filtration, and dried

under reduced pressure, to obtain benzenesul fonate of conmpound A in white
(701 n2). 1H NVR(500MHz, DVMBO- d6): 5 4.08 (s,2H), 4.49 (s,2H), 7.29-7.39

(m 7H), 7. 892 Ts,6d), (106728 H),7.0883 (bd,1889. 2Hz, 2H), 58. 03 (d) =7. 6Hz,1Hj, 8. 14
(s, 1H), 8.27 (d, J=5, 8Hz, 1H) d, J=4. 9

, 8.959
(s, 1H) ~PXREEXIRiBITe PEHupskmARgH & o kgsg%qnsw et sompa il gy )+ 10+ 00
d=4. 3673129&}]&%0&&% /Bﬁ/%ﬂ%ga\qgg]‘stlll at room temperature)> '

To benzen_esulfonate of compound A (1.0 g) was added dimethylsulfoxide (1.5
5 mL), and then stirred at an internal temperature of 50°C for 11 minutes. After

confirming dissolution, ethyl acetate (6.0 mL) was added. ~ After leaving still
overnight at room temperature, the precipitated solid was collected by filtration, and
dried under reduced pressure, to obtain benzenesulfonate of compound A in white (619
mg).

10 'H-NMR (500MHz,DMSO-dy):
8 4.07 (s,2H), 4.49 (s,2H), 7.29-7.39 (m,7H), 7.59-7.61 (m,2H), 7.81 (d.J=9.2Hz,2H),
8.03 (d,J=7.6Hz,1H), 8.14 (s,1H), 8.26 (d,J=5.5Hz,1H), 8.58 (dd,J=4.9,1 .8Hz,1H).
10.35 (bs,1H), 10.66 (s,1H)
PXRD:

15 [Table 4]

Peak IAngk
Angstrom 26°
d=4.4665 19.861
d=4.3670 20.319
d=3.8408 23.138
d=2.3399 38.440
TGA:

Endothermic peak: 207.2°C
<Example 8: Production method 7 of benzenesulfonate of compound A (o crystal)
20 (ethyl acetate/DMSO, leaving still at room temperature)>
To benzenesulfonate of compound A (1.0 g) was added dimethylsulfoxide (1.5
mL). and then stirred at an internal temperature of 50°C for 6 minutes. ~ After

confirming dissolution, ethyl acetate (6.0 mL) was added. ~After stirring for 4.5 hours
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d=2. 336638. 495 10TGA: Endot herm c peak: 209.2C <Exanple 9: Production

met hod 8 of benzenesul fonate of conpound A (a crystal) (ethyl acetate/ DMSQ,
| eaving still under ice cooling)> To benzenesul fonate of conpound A (1.0 g)
was added di net hyl sul foxide (1.5 15nL), and then stirred at an internal
tenperature of 50C for 6 mnutes. After confirm ng dissolution, ethyl
acetate (6.0 nmL) was added. After leaving still overnight under ice cooling
(internal tenperature 5C), the precipitated solid was collected by
filtration, and dried under reduced pressure, to obtain benzenesul fonate of
compound A in white (227 ng). 201H NWR (500MHz, DMSO-d6): 5 4.08 (s, 2H),
4.49 (s. 2Hy; rodm3IBmPerdfiré, M piecipfab®sdliddva oolBidjed by. fBiratich, knd dAktt nader, 8. 02
(d,J=6.4Hz, 1H). 8.14 (s,1H), 8.27 (d,J=5.5Hz, 1H), ,8.59 (.m m 0. 36
(bs, 1H), 1eedeeed pressMic. typEn erameallnaseficommgiad Adrgdiitcdd) b8e=4. 4670

19. 859 d=4.1366¢ r2hoRk . His 8407
5 4.08 (s,2H), 4.49 (s,2H), 7.29-7.39 (m,7H), 7.59-7.61 (m,2H), 7.81 (d.J=9.2Hz,2H),
5 8.03 (d,]=7.6Hz,1H), 8.14 (s,1H), 8.27 (d.J=5.8Hz,1H), 8.59 (dd,J=4.9,1.8Hz,1H),
10.39 (bs,1H), 10.66 (s,1H)

PXRD:

[Table 5]

Peak Angle

Angstrom 26°

d=4.4627 19.879

d=4.3673 20318

d=3.8437 23.121

d=2.3366 I!38.495 !
10 TGA:

Endothermic peak: 209.2°C
<Example 9: Production method 8 of benzenesulfonate of compound A (o crystal)
(ethyl acetate/DMSO, leaving still under ice cooling)>
To benzenesulfonate of compound A (1.0 g) was added dimethylsulfoxide (1.5
15 mL), and then stirred at an internal temperature of 50°C for 6 minutes. ~ After
confirming dissolution, ethyl acetate (6.0 mL) was added. ~ After leaving still
overnight under ice cooling (internal temperature 5°C), the precipitated solid was
collected by filtration, and dried under reduced pressure, to obtain benzenesulfonate of
compound A in white (227 mg). '
20 "H-NMR (500MHz,DMSO-ds):
§ 4.08 (s,2H), 4.49 (s.2H), 7.30-7.39 (m,7H), 7.59-7.61 (m.2H), 7.81 (d.J]=9.2Hz.2H),
8.02 (d,J=6.4Hz,1H). 8.14 (s,1H), 8.27 (d.J=5.5Hz,1H), 8.59 (m,1H), 10.36 (bs,1H),
10.66 (s,1H)



© 23.138 d=2.337538.480 TGA: 5Endot hernic peak: 207.1C <Exanple 10:
Production nethod 9 of benzenesul fonate of conpound A (a crystal)
(acetone/ DMSO, stirring at roomtenperature)> To benzenesul f onat e of
conmpound A (1.0 g) was added di met hyl sul foxide (1.5 nL), and then stirred
at an internal tenperature of 50C for 5 mnutes. After 10confirm ng

di ssolution, acetone (7.0 nL) was added. After stirring for 5.0 hours at
roomtenperature, the precipitated solid was collected by filtration, and
dried under reduced pressure, to obtain benzenesul fonate of conpound A in
white (629 ng). 1H NVR (500MHz, DVSO- d6) : 8 4.08 (s.2H), 4.49 (s, 2H),
7.29-7.39 PMRIM), 7.59-7.61 (m2H), 7.81 (d,J=9.2Hz.2H), 158.03
(dol1=7.6,1.8Hz, 1H), 8.14 (s,1H), 8.27 (d.J=5.8Hz.1H), 8.59 -

(dd, J=4. 9, ITaeohH), 10.39 (bs, 1H), 10.66 (s,1H) PXRD: [Table 71 Peak

Angl e Angspronmm 200 d=4-7628
Angstrom 26°
d=4.4670 19.859
d=4.3664 20.321
d=3.8409 I23.138
d=2.3375 38.480
TGA:

5 Endothermic peak: 207.1°C
<Example 10: Production method 9 of benzenesulfonate of compound A (o crystal)
(acetone/DMSO, stirring at room temperature)>
To benzenesulfonate of compound A (1.0 g) was added dimethylsulfoxide (1.5
mL), and then stirred at an internal temperature of 50°C for 5 minutes. ~ After
10 confirming dissolution, acetone (7.0 mL) was added. After stirring for 5.0 hours at
room temperature, the precipitated solid was collected by filtration, and dried under
reduced pressure, to obtain benzenesulfonate of compound A in white (629 mg).
"H-NMR (500MHz,DMSO-de):
§ 4.08 (s,2H), 4.49 (s,2H), 7.29-7.39 (m,7H), 7.59-7.61 (m,2H), 7.81 (d,J=9.2Hz,2H),
15 8.03 (dd,J=7.6,1.8Hz,1H), 8.14 (s,1H), 8.27 (d.J=5.8Hz 1H), 8.59 (dd,J=4.9,1.8Hz,1H),
10.39 (bs,1H), 10.66 (s,1H)
PXRD:



19.878 d=4.3746 20.283 d=3.8378 23. 157 d=2.3376 38.480 <Exanple 11:
Production nmethod 10 of benzenesul fonate of conmpound A (a crystal)
(acetone/ DVMBO, | eaving still under ice cooling)> 5To benzenesul fonate of
compound A (1.0 g) was added dinethylsulfoxide (1.5 ni), and then stirred
at an internal tenperature of 50C for 5 minutes. After confirmng
di ssolution, acetone (7.0 nmL) was added. After leaving, still overnight
under ice cooling (internal tenperature 5C), the precipitated solid was
collected by filtration, and dried under reduced pressure, to obtain
benzenesul fonate of conpound A 10in white (224 ng). 1H NMR
(500MHz, DVBQ6)T 4.08 (s, 2H), 4.49 (s, 2H), 7.29-7.39 (m7H), 7.59-7.61
(rn,2H), 7.81 (d 1=8 QHz 2H) 8 03 (dd,J=7.6,1.5Hz.1H), 8.14 (s.1 H). 8.27
(d,.T=5 _8—IE¢a$H) 8.59 (ePdlglJu 9,1.5Hz, 1H), 10.37 (bs, 1H), 10.66 (s, 1H)
15PXRDZ [-lam € 0] l'cat\'l-\légl € /-\llgbllum 200 d=4.4712

Angstrom J

d=4.4628 19.878 1
—

d=4.3746 20.283 :

d=3.8378 23.157

d=2.3376 38.480

<Example 11: Production method 10 of benzenesulfonate of compound A (a crystal)
(acetone/DMSO, leaving still under ice cdoling)>

5 To benzenesulfonate of compound A (1.0 g) was added dimethylsulfoxide (1.5
mL), and then stirred at an internal temperature of 50°C for 5 minutes. ~ After
confirming dissolution, acetone (7.0 mL) was added. ~ After leaving still overnight
under ice cooling (internal temperature 5°C), the precipitated solid was collected by
filtration, and dried under reduced pressure, to obtain benzenesulfonate of compound A

10 in white (224 mg). |

"H-NMR (500MHz,DMSO-dg):
8 4.08 (s,2H), 4.49 (s,2H), 7.29-7.39 (m,7H), 7.59-7.61 (m,2H), 7.81 (d,J=8.9Hz.2H),
8.03 (dd,J=7.6,1.5Hz.1H), 8.14 (s,1H), 8.27 (d.J=5.8Hz,1H), 8.59 (dd.J=4.9,1.5Hz.1H),
10.37 (bs,1H), 10.66 (s,1H)

15 PXRD:

[Table §]

Peak Angle
Angstrom 26°
d=4.4712 19.840
d=4.3709 20300
d=3.8472 23.100
d=2.3399 |38 440




19. 840 d=4.3709 20.300 d=3.8472 23.100 d=2.339938. 440 <Exanple 12:
Producti on method 11 of benzenesul fonate of conmpound A (a crystal)
(water/DMBO, |l eaving still at roomtenperature)> To
benzenesul fonate of conmpound A (1.0 g) was added di net hyl sul foxide (1.5
m.), and then stirred at an internal tenperature of 50C for 6 m nutes.
After 5confirm-ng dissolution, water (0.8 nlL) was added. After |eaving

still for 1 hour at roomtenperature, the precipitated solid was collected
by filtration, and dried under reduced pressure. to obtain benzenesul fonate
of conmpound A in white (928 ng). 1H NMR (500MHz, DVSO- d6) : 4.08 (s, 2H

4.49 (s, 2Hep, Zm2R-13 - 9o A+8. ,
108, 08 ( dd, TR0 B B B e O e e e B vy 5.5,
(dd, . T=4. 9 (Qa8HPMH), ledin SSil{ gpdm)ismperasse)s, 1H) PXRD: [ Tabl e 9] PeakAngl e
Angstrom 20 d:4.%g%3 19.8%%

enzenesultonate of compound A (1.0 g) was added dimethylsulfoxide (1.5

mL), and then stirred at an internal temperature of 50°C for 6 minutes.” After
) confirming dissolution, water (0.8 mL) was added. ~After leaving still for 1 hour at

room temperature, the precipitated solid was collected by filtration, and dried under
reduced pressure, to obtain benzenesulfonate of compound A in white (928 mg).
'H-NMR (500MHz,DMSO-d):
8 4.08 (s,2H), 4.49 (s,2H), 7.29-7.39 (m,7H), 7.59-7.61 (m,2H), 7.81 (d,J=9.2Hz.2H),

10 8.03 (dd.J=7.6.1.5Hz,1H), 8.14 (s,1H), 8.27 (d.J=5.8Hz.1H), 8.59 (dd,J=4.9.1.8Hz.1H),
10.36 (bs,1H), 10.66 (s,1H)

PXRD:

[Table 9]

Peak Angle

Angstrom 26°

d=4.4673 19.858

d=4.3710 120.300

d=3.8469 i23 101

d=2.3376 '38.479
15 TGA:

Endothermic peak: 205.5°C
<Example 13: Production method 12 of benzenesulfonate of compound A (o crystal)
(water/DMSO, stirring at room temperature)>
To benzenesulfonate of compound A (1.0 g) was added dimethylsulfoxide (1.5
20 mL), and then stirred at an internal temperature of 50°C for 5 minutes. ~After
confirming dissolution, water (0.8 mL) was added. ~ After stirring for 0.5 hours at
room temperature, the precipitated solid was collected by filtration, and dried under

reduced pressure, to obtain benzenesulfonate of compound A in white (910 mg).

'

]
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d=4. 3710 20. 300 d=3.846923. 101 d=2.3376138.479 15TGA: Endot herm c peak:

205. 5C <Exanpl e 13: Production nethod 12 of benzenesul fonate of conpound A
(a crystal) (water/DVSO stirring at roomtenperature)> To benzenesul fonate
of conmpound A (1.0 g) was added dinethyl sul foxide (1.5 20n), and then
stirred at an internal tenperature of 50C for 5 minutes. After confirmng
di ssolution, water (0.8 nL) was added. After stirring for 0.5 hours at room
tenperature, the precipitated solid was collected by filtration, and dried
under reduced pressure, to obtain benzenesul fonate of conpound A in white
(920 ma). 1H NMR (500MHz, DMSO-d6): 8 4.08 (s,2H), 4.49 (s,2H), 7.29-7.39
(m7H, 7. @NMQ SEOMBZADMB08d,)( d, J=9. 2Hz, 2H) 8.03 (dd, J=7.6,1.8Hz, 1H),
8.14 (s, 1H), (d,J=5.8Hz, 1H), 8.59 gdd =4.9,1.5Hz, 1 10. 40 bs,lH),
10. 66 (s, 15 OBRXRH) 446121 09 Fe k(i gl) o7 Ag st Gr B0 ] - 81941 EfééiﬂZ’

8.03 (dd,J=7.6,1.8Hz,1H), 8.14 (s,1H), 8.27 (d.J=5.8Hz,1H), 8.59 (dd,J=4.9,1.5Hz.1H),
10.40 (bs,1H), 10.66 (s,1H)

5 PXRD:

[Table 10]

Peak - | Angle
Angstrom 26°
d=4.4662 19.863
d=4.3672 20.318
d=3.8439 23.120
d=2.3376 38.479

<Example 14: Production method 13 of benzenesulfonate of compound A (o crystal)
(water/DMSQO, leaving still under ice cooling)>

10 To benzenesulfonate of compound A (1.0 g) was added dimethylsulfoxide (1.5
mL), and then stirred at an internal temperature of 50°C for 5 minutes.  After
confirming dissolution, water (0.8 mL) was added. After leaving still overnight under
ice cooling (internal temperature 7°C), the precipitated solid was collected by filtration,
and dried under reduced pressure, to obtain benzenesulfonate of compound A in white

15 (927 mg).
'"H-NMR (500MHz,DMSO-dy):
8 4.08 (s.2H), 4.49 (5,2H), 7.29-7.39 (m.7H), 7.59-7.61 (m,2H), 7.81 (dT 8.9Hz,2H),
8.03 (dd.J=7.6,1.5Hz,1H), 8.14 (s.1H), 8.27 (d.J=5.5Hz,1H), 8.59 (dd,J=4.9.1.5Hz.1H),
10.41 (bs.1H), 10.66 (s,1H)

20 PXRD:

-4 -



19.863 d=4.3672 20.318 d=3.8439 23.120 d=2.3376 38.479 <Exanple 14:

Production nmethod 13 of benzenesul fonate of conpound A (a. crystal)
(water/DVMBO, | eaving still under ice cooling)> 10To benzenesul f onat e of
compound A (1.0 g) was added dinethylsulfoxide (1.5 nL), and then stirred
at an internal tenperature of 50C for 5 minutes. After confirmng
di ssolution, water (0.8 nmL) was added. After leaving still overnight under
ice cooling (internal tenperature 7C), the precipitated solid was collected
by filtration, and dried under reduced pressure, to obtain benzenesul fonate
of conmpound A in white 15(927 ng). 1H NWVR (500MHz, DMSO-d6): 8 4.08 (s.2H),
4.49 (s, 2HTabk.9-7.39 (m7H), 7.59-7.61 (m2H), 7.81 (d,J=8.9Hz, 2H), 8.03

(dd, J=7. 6,—1—5H2—,—LI=|)—,—8-,—L4—f5,—1—I=|),—8——2—7 (d,J=5.5Hz, 1H), 8.59
(dd, J=4. 9 HeakHz, 1H) , l(P.A&lE (bs, 1H), 10.66 (s,1H) 20PXRD: [Table 11] Peak'
Angl e AngstTom 20 " po
ngstrom ‘ 26

d=4.4628 19.878

d=4.3710 20.300

d=3.8407 23.139

d=2.3366 38.496

<Example 15: Production method 14 of benzenesulfonate of compound A (o crystal)
(ethanol/DMSO, leaving still at room temperature)>
5 To benzenesulfonate of compound A (1.0 g) were added dimethylsulfoxide

(2.7 mL) and ethanol (6.0 mL), and then stirred at an internal temperature of 50°C for 5
minutes. After leaving still overnight at room temperature, the precipitated solid was
collected by filtration, and dried under reduced pressure, to obtain benzenesulfonate of
compound A in white (104 mg).

10 'H-NMR (500MHz,DMSO-d¢):
6 4.08 (s.2H), 4.49 (s.2H), 7.29-7.39 (m,7H), 7.59-7.61 (m,2H), 7.81 (d.J=9.2Hz.2H),
8.03 (dd,J=7.6,1.8Hz,1H), 8.14 (s,1H), 8.27 (d,J=6.1Hz,1H).8 .59 (dd.J=4.9.1.8Hz,1H),
10.39 (bs,1H), 10.66 (s,1H) '
TGA:

15 Endothermic peak: 210.1°C

<Example 16: Production method 15 of benzenesulfonate of compound A (o crystal)
(ethanol/DMSO, stirring at room temperature)>
To benzenesulfonate of compound A (1.0 g) was added dimethylsulfoxide (2.5
mL), and then stirred at an internal temperature of 50°C for 5 minutes. After
20 confirming dissolution, ethanol (3.0 mL) was added. ~ After stirring at room
temperature for 5.0 hours, the precipitated solid was collected by filtration, and dried

under reduced pressure, to obtain benzenesulfonate of compound A in white (71 mg).

'"H-NMR (500MHz,DMSO-ds):



d=4. 4628 19.878 d=4. 3710 20. 300 d=3. 8407 23. 139 d=2.3366 38.496 <Exanple
15: Production nmethod 14 of benzenesul fonate of conmpound A (a crystal)
. (ethanol /DMBO, |eaving still at roomtenperature)> 5To benzenesul f onat e of
conmpound A (1.0 g) were added dinethyl sulfoxide (2.7 nL) and ethanol (6.0
m.), and then stirred at an internal tenperature of 50C for 5 m nutes.
After leaving still overnight at roomtenperature, the precipitated solid
was collected by filtration, and dried under reduced pressure, to obtain
benzenesul fonate of conmpound A in white (104 ng). 101H NWR
(500MHz. DMSO-d6) : 8 4.08 (s.2H), 4.49 (s,2H), 7.29-7.39 (rn,7 7.59-7.61
(m2H), 7.84.0¢ds2TF%.42Hz 2PH) 7.28-7C ((ddH).-7.72-8,61. (8- A81 (@.753.26,24)H) . 8. 27

(0,301 ars 4105050, (R0 TS0 00 BT A0 s U 005k T

benzenesul uieh A (a crystal) (ethanol/DVMBO, stirring at room
tenperaturggg?qu%thgﬁggﬁl onate of conpound A (1.0 g) was added

di met hyl sutGexi de (2.5 nmL), and then stirred at an internal tenperature of

50C for 5 minutes. After 22%ﬁyfirning di ssolution. ethanol (3.0 nL) was
added® Af t Brdasherayg pRgkatl G tenperature for 5.0 hours, the precipitated

obi ai n bens UG £ n A A PR e R b E oo R 1
(500MHz. DN@@ia@@b/DMSO, leaving still under ice cooling)>
To benzenesulfonate of compound A (1.0 g) were added dimethylsulfoxide
(3.3 mL) and ethanol (6.0 mL), and then stirred at an internal temperature of 50°C for
10 15 minutes.  After leaving still overnight under ice cooling (internal temperature 4°C),
the precipitated solid was collected by filtration, and dried under reduced pressure, to
obtain benzenesulfonate of compound A in white (301 mg).
'H-NMR (500MHz,DMSO-de):
§ 4.08 (s.2H), 4.49 (s.2H), 7.29-7.39 (m,7H), 7.59-7.61 (m.2H), 7.81 (d,J=9.2Hz,2H),
15 8.03 (d,J=7.6Hz,1H), 8.14 (s,1H), 8.27 (d.J=5.5Hz,1H), 8.59 (dd,J=4.9,1.8Hz 1H),
10.37 (bs,1H), 10.66 (s.1H)

PXRD:
[Table 12]
Peak Angle
Angstrom . 26°
d=4.4665 10.861
d=4.3709 20.301
d=3.8438 23.120
d=2.3398 :38.441
20 <Example 18: Production method 17 of benzenesulfonate of compound A (a crystal)

(ethanol/DMSO, leaving still at room temperature)>
To benzenesulfonate of compound A (4.0 g) was added dimethylsulfoxide (9.0

mL), and then stirred at room temperature (internal temperature 25°C) for 6 minutes.

226 -



"5 4.08 (s2H), 4.49 (s.2H), 7.29-7.39 (m7H), 7.59-7.61 (m2H), 7.81
(d.:1=9.2Hz.2H), 8.03 (dd,.1=7.6,1.5Hz,1H), 8.14 (s,1 H, 8.27
(d,J=5.8Hz,1H). 8.59 (dd,.T=4.9.1.8Hz.1H). 10.40 (bs.1H). 10.66 (s, 1H TGA
5Endot herm ¢ peak: 210.7C <kExanple 17: Production nethod 16 of
benzenesul fonate of conmpound A (a crystal) (ethanol/DVSO | eaving still
under ice cooling)> To benzenesul fonate of conmpound A (1.0 g) were
added di net hyl sul foxide (3.3 nL) and ethanol (6.0 nlL), and then stirred at
an internal tenperature of 50C for 1015 minutes. After |eaving still
overni ght under ice cooling (internal tenperature 4C), the precipitated
solid was sk @sifedineydifdolutiont ethaol &hEimdy)ived addaer Aledsoethgateewre, to
obt ai n benzenesul fgnat e_of ound A in white
( 500MHz, DMSRgEure for 50 ogrg ﬂtegfp rogipitated %Q iq wasxgfl C‘?‘J" Eg%}"%’“( Fﬁ‘h@%“"d
7.59-7.61 30f & n®Hzinktflite @.31¢). (s, 1H),
8. 27 (ci, Sl ?ﬁ%d”i{%‘%?(ugeg% gkét%m'zrbe%kgnwl@&a mplnd (bs, 1H) , gt
(s.1H) PXRD -NMBHbeONPlz, [PeRO-20gl e Angstrom 20 d=4. 4665 19. 861 d=4. 3709

20. 30% & 4.08 (s.2H), 4.49 (s,2H). 7.30-7.39 (m,7H), 7.59-7.61 (m.2H), 7.81 (d.J=9.2Hz.2H).
8.03 (dd.J=7.6,1.5Hz,1H), 8.14 (s,1H), 8.27 (d,]=5.8Hz,1H), 8.59 (dd,J=4.9,1.5Hz,1H),
10.40 (bs,1H), 10.67 (s,1H)
PXRD:
[Table 13]
Peak Angle
Angstrom 20°
d=4.4705 19.843
d=4.3709 20.300
d=3.8499 23.083
d=2.3399 38.440
10
<Example 19: Production method of benzenesulfonate of compound A (B crystal)>
To compound A (507 mg) was added tetrahydrofuran (5.0 mL) and stirred at
room temperature.  After confirming dissolution, benzenesulfonic acid monohyvdrate
(202 mg) was added at the same temperature, and stirred for another 1.5 hours. The
15 = precipitated solid was collected by ﬁltratiqn, and dried under reduced pressure, to

obtain benzenesulfonate of compound A in white (591 mg).

"H-NMR (500MHz,DMSO-d):

8 4.05 (s,2H), 4.47 (s.2H), 7.27-7.38 (m.7H), 7.58-7.60 (m,2H), 7.80 (dl 9.2Hz,2H),

8.02 (dd.J=7.6,1.8Hz,1H), 8.16 (s,1H), 8.24 (d,J=5.5Hz,1H), 8.59 (dd,]=4.9,1.5Hz,1H),
20 10.05 (bs,1H), 10.66 (s,1H) ' |

PXRD:



d=3. 8438 123. 120 d=2.3398 38.441 20<Exanple 18: Production nethod 17 of

benzenesul fonate of conpound A (a crystal) (ethanol/DVSO |eaving still at
room tenperature)> To benzenesul fonate of compound A (4.0 g) was
added di nmet hyl sul foxide (9.0 nL), and then stirred at roomtenperature
(internal tenperature 25C) for 6 mnutes. After confirmng dissolution,
et hanol (45 nL) was added. After stirrinv, at roomtenperature for 1.0
hour, the precipitated solid was collected by filtration, and dried under
reduced pressure, to obtain benzenesul fonate of conmpound A in white (3.3
g). 1 HNWR (500MHz, DMSO-d6): 55 4.08 (s,2H), 4.49 (s,2H). 7.30-7.39
(rn, 7H), 7[Ta8te7491 (m 2H), 7.81 (d..T=9.2Hz, 2H). 8.03 (dd, J=7.6, 1. 5Hz, 1H),

A i oy KRS N

Angstrom 26°

d=8.0767 10.945

d=6.8137 12.982

d=4.2876 20.699

d=4.1260 21.519

d=3.9623 22.420

TGA:

Endothermic peak: 205.5°C

5 In the analysis of PXRD in the foregoing [Production examples]. copper
radiation (40 kV/40 mA) was used as a radiation source, and measurement was
conducted with the following scanning parameters: scan axis: 26/8, range:
2.500-40.000°, scanning mode: continuous, sampling width: 0.020°, and scan speed:
4.000°/min.

10 As to the TGA analysis, about 5 mg of a sample was used, and each sample
was scanned at 25.0 to 300.0°C at a rate of 10.00°C/minute. At this time, a nitrogen
gas was made to constantly flow in a crucible at a flow rate of 150.0 mL/minute.
<Storage stability tests for benzenesulfonate, methanesulfonate and p-toluenesulfonate
of compound A (1-week preliminary stability test)>

15 (Test method) '

For benzenesulfonate, methanesulfonate and p-toluenesulfonate of compound
A, after storing under the conditions of 40°C 75%RH, 60°C or light (1 000 lux/hr), the
content of each salt of compound A was measured by HPLC. The percentage of
change, relative to the content before storage of 100%, was calculated.

20 (Test result)



19.843 d=4.3709 120.300 d=3.8499 23. 083 d=2.3399 38.440 10 <Exanple 19:

Production nethod of benzenesul fonate of conpound A ( crystal)> To
conpound A (507 ng) was added tetrahydrofuran (5.0 nL) and stirred at room
tenperature. After confirm ng dissolution, benzenesul fonic acid nonohydrate
(202 ng) was added at the sane tenperature. and stirred for another 1.5
hours. The 15precipitated solid was collected by filtration, and dried
under reduced pressure, to obtain benzenesul fonate of conpound A in white
(591 nmg). 1H NWR (500MHz, DMSO- d6) : 5 4.05 (s,2H), 4.47 (s.2H), 7.27-7.38
(m7H), 7.58-7.60 (m2H), 7.80 (d,J=9.2Hz.,2H), 8.02
(dd, J----7[feble 84z, 1H), 8.16 (s,1H), 8.24 (d, J=5.5Hz, 1H), 8.59

(dd, J=4.9, 1_5Hz, 1H), 201005 {bs _1H —10-66—{s1H)—PXRD——f Tabt-e—t4—Peak
Angl e Storage condition [Benzenesulfonate Methanésulfonate ' |p-tbluenes§lf0natje
40°C 75%RH/1 week  [100.0% 99.8% 92.3% |
60°C/1 week 100.0% 99.9% 99.3%
10001ux/hr, 1 week 100.0% l99.1% 99.8%

<Side effect verification test (rat 1-week repeated oral administration toxicity test of
compound A (free body) and rat 4-week repeated oral administration toxicity test of
5 benzenesulfonate of compound A)>
1) Rat 1-week repeated oral administration toxicity test of compound A (free body)
(Test and observation method)
i) To Crl:CD (SD) rat was orally administered compound A (10 mL/kg (body weight),
30 mL/kg (body weight)) suspended in a 1% methylcellulose 1iquid. once a day for 7
10 days.
ii) After completion of the administration, the rat was exsanguinated to death under
ether anesthesia, then the stomach was removed, fixed ina 10% neutral buffered
formalin aqueous solution, and then stained with hematoxylin-eosin to prepare a
specimen, and the change in the stomach was observed histopathologically.
15 2) Rat 4-week repeated oral administration toxicity test of benzenesulfonate of
compound A
(Test and observation method)
i) To Crl:CD (SD) rat was orally administered benzenesulfonate of compound A (10
mL/kg (body weight), 30 mL/kg (body weight)) suspended in a 1% methylcellulose
20 liquid once a day for 4 weeks.
ii) After completion of the administration, the rat was exsanguinated to death under
ether anesthesia, then the stomach was removed, fixed in a 10% neutral buffered
formalin aqueous solution, and then stained with hematoxylin-eosin to prepare a
specimen, and the change in the stomach was observed histopathologically.

25 (Test result)



Angstrom 120 d=8. 0767 10.945 d=6.8137 12.982 d=4.2876 120.699 d=4.1260
21.519 d=3.9623 22.420 TGA: Endot herm c peak: 205.5C 5In the anal ysis of
PXRD in the foregoing [Production exanpl es], copper radiation (40 kV/40 mA)
was used as a radiation source. and nmeasurenment was conducted with the
foll owi ng scanni ng paranmeters: scan axis: 20/e. range: 2.500-40. 000,

scanni ng node: continuous, sanpling width: 0.020, and scan speed:
4. 000/ m n.

In contrast to compound A for which mineral deposition in the stomach was
observed after 1-week repeated oral administration, mineral deposition in the stomach
was not observed even after 4-week repeated oral administration for benzenesulfonate
of compound A.

5 <Formulation examples>

Representative formulation examples of the present compound will be shown

below.

(Prescription example 1: tablet (in 100 mg))

Present compound 1 mg
10 Lactose 66.4 mg
Corn starch 20 mg

Carboxymethyl cellulose calcium 6 mg

Hydroxypropyl cellulose 4 mg
Magnesium stearate 0.6 mg
15 By appropriately varying the kind and/or the amount of the present compound

and/or the additives, a desired tablet can be obtained. Such a tablet can be coated with
a coating agent (for example, normal coating agents such as hypromellose, macrogol
and silicone resin) to obtain an intended coated tablet.
(Prescription example 2: capsule (in 150 mg))
20 Present compound Smg

Lactose 145 mg

By appropriately varying the mixing ratio of the present compound and lactose,
a desired capsule can be obtained.

(Prescription example 3: eye drop (in 100 mL))

25 Present compound 100 mg
Sodium chloride 900 mg
Polysorbate 80 200 mg
Benzalkonium chloride 5mg
Sodium hydroxide quantum libet

- 30 -



" 10As to the TGA analysis. about 5 ng of a sanple was used, and each sanple
was scanned at 25.0 to 300.0C at a rate of 10.00C/ mnute. At this tine, a
nitrogen gas was nmade to constantly flowin a crucible at a flow rate of
150.0 mImnute. <Storage stability tests for benzenesul fonate,

met hanesul f onate and p-tol uenesul fonate of conpound A (1-week prelimnary
stability test)> 15(Test nethod) For benzenesul fonate,

met hanesul f onate and p-tol uenesul fonate of conpound A, after storing under
the conditions of 40C 75%RH, 60C or light (1000 lux/hr), the content of
each salt of conmpound A was neasured by HPLC. The percentage of change,

relative to the Ho@bembnbgﬁqre storage afuadf@ibavas cal cul ated. 20( Test
result) [Table 15] Storgge condi ti onl Benzenesul f onat e
| Met hanesul f onat 8‘1§f1{1é¢€ij@ﬁ wdvaderat e 1 400anwoRlPet week 100. 0% 99. 8% 92. 3%

60C 1 week 100. OB@/ %Bpx%ﬁ?@t%n%ﬂr%?lg%%éﬁ land/dr WSt oPHe present compound

and/or the additives, a desired eye drop can be obtained.
5 INDUSTRIAL APPLICABILITY
The present invention provides benzenesulfonate of compound A that is highly
safe, excellent in storage stability, and useful as a pharmaceutical, a crystal of the same,
a crystal polymorph thereof, and production methods thereof. The present invention
also provides a pharmaceutical containing at least one selected from the group
10 consisting of benzenesulfonate of compound A, a crystal of the same, and a crystal

polymorph thereof.
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99. 1% 99. 8% <Side effect verification test (rat 1-week repeated oral
adm nistration toxicity test of conpound A (free body) and rat 4-week
repeated oral adm nistration toxicity test of 5benzenesul fonate of conpound
A)> 1) Rat 1-week repeated oral adm nistration toxicity test of conpound A
(free body) (Test and observation nethod) i) To Crl:CD (SD) rat was orally
adm ni stered conpound A (10 nL/kg (body weight). 30 nL/kg (body weight))
suspended in a 1% nethyl cellul ose |iquid-once a day for 7 10days. ii) After
conpletion of the admnistration, the rat was exsangui nated to death under
et her anesthesia, then the stomach was renoved, fixed in a 10% neutr al
buffered formalin aqueous sol ution, &ridAIM&n stained with hemat oxylin-eosin
to prepare a specinen, and the change in the stonmach was observed
hi st opat hol ogi cal ly. 152) Rat 4-week repeated oral admnistration toxicity’
test of benzenesul fgn n Y . rvatd an.pethod) i) To
Crl.:CD (SD) rat \&/J\)asggr?%' Fs&ﬁfgﬁ%gﬁ?gt gllzg\df(ﬁg%éﬂ%gtl %ﬁlg%gg 4o 'ggﬁggund A (10
m./ kg (bodyhewsilpiig], N34 i thgprérbetlyxyyegihghy]) 3 smsiienmededbokamale 1%
met hyl cel | ul ose 20liquid once a day for 4 weeks. ii) After conpletion of
the adninistration, the rat was exsanauinated to death under ether
anesthesia, theny! ha ALATRGNWANCiRE BOYRHesIfoked drD- ATAOMh ALy RLrDTT ered
formal i n aqueous sol ution, aﬁd t hen stained with hermatoxylin-eosin to
prepare a spéwilnérpyraty!i methyliahigé N rl4 Heifsosemethomaphebyéryed

hi st opat hol ogi cal Il y. 25(Test result) L optrast t (o] d A
for which @r‘%ﬁfca@%a@?c}% Simprne it sten afaddine- DL oMb iy B BT
repeat ed onaly @Ry Nindiial iHed)- N[ pekafusiepetiokl Pphdnfl]t Bepaidimaaibonasideot
observed even after 4-week repeated oral administration for
benzefesul ftomabrmanic sobiepoinhetion coptamingnbeatanesilopimsiks> Representati ve
formul ati on exanpl es of the present conpound will be shown bel ow.
(Prescription exanple 1: tablet (in 100 ng))

3. A method of producing benzenesulfonate of 2- {[[2 - [(hydroxyacetyl)

amino}- 4 -pyridinyl] methyl] thio}- N -[4 -(trifluoromethoxy) phenyl]- 3
-pyridinecarboxamide, comprising the step of adding at least either of benzenesulfonic

15 acid and its hydrate to an organic solvent solution containing 2- [[[2 - [(hydroxyacetyl)
amino]- 4 -pyridinyl] methyl] thio]- N -[4 -(trifluoromethoxy) phenyl]- 3

-pyridinecarboxamide.

4. The production method according to claim 2 or 3, wherein the organic

20 solvent is a non-protonic polar solvent or cyclic ether.

5. The production method according to claim 4, wherein the non-protonic

polar solvent is dimethylsulfoxide or N,N-dimethylformamide.

25 6. The production method according to claim 4, wherein the cyclic ether is

tetrahydrofuran.

7. A crystal of benzenesulfonate of 2- [[[2 - [(hydroxyacetyl) amino}- 4

-pyridinyl] methyl] thio}- N -[4 -(trifluoromethoxy) phenyl]- 3 -pyridinecarboxamide.



Present conmpoundl ng 10Lactose66.4 ng Corn starch20 ng Carboxymet hyl

cellul ose calcium 6 nmy Hydroxypropyl cellul ose4 nmg Magnesium stearate0.6 ngy
15By appropriately varying the kind and/or the anpunt of the present
conpound and/or the additives, a desired tablet can be obtained. Such a
tabl et can be coated with a coating agent (for exanple, normal coating
agents such as hypronel | ose, macrogol and silicone resin) to obtain an
i ntended coated tablet. (Prescription exanple 2: capsule (in 1 50 ng))
20Present conpound5 ng Lactosel45 ng By appropriately varying the
mxing ratio of the present conpound and |actose, a desired capsule can be
obtalnegiogPresgrgptionhannEIe 3: eye drop (in 100 nlL)) 25Present
compoun nmg Sodi um chl ori de900 rrig. Pol ysorbate 2 Benzal koni u
chl ori de5 my SodBunfspcebsd adguastisial Of 5@@2% PB%tﬁPgSu iﬁég? dquant um | | brent

Sterilized purified watergpant YnkihPtmethyl] thio] - N - [4 - (rifluoromethoxy)

phenyl] - 3 - pyridinecarboxamide having characteristic peaks at 4.4 angstroms, 3.8

5 angstroms and 2.3 angstroms as a d value of powder X-ray diffraction pattern.

9. A method of producing a so-called o-form crystal of benzenesulfonate of
2- [[[2 - [(hydroxyacetyl) amino]- 4 -pyridinyl] methyl] thio]- N -[4 -(trifluoromethoxy)
phenyl]- 3 -pyridinecarboxamide, comprising the steps of: adding 2-[[2 -
10 [(hydroxyacetyl) amino]- 4 -pyridinyl] methyl] thio]- N -[4 -(trifluoromethoxy)
phenyl]- 3 -pyridinecarboxamide to a good solvent solution containing benzenesulfonic

acid; and sequentially adding a poor solvent to the reaction solution.

10. A method 6f producing a so-called o-form crystal of benzenesulfonate of
15 2-[[[2 - [(hydroxyacetyl) amino]- 4 -pyridinyl] methyl] thio}- N -[4 -(trifluoromethoxy)
phenyl]- 3 -pyridinecarboxamide, comprising the steps of: adding at least either of
benzenesulfonic acid and its hydrate to a good solvent solution containing 2- [[[2 -
[(hydroxyacetyl) amino]- 4 -pyridinyl] methyl] thio}- N -[4 -(trifluoromethoxy)
phenyl]- 3 -pyridinecarboxamide; and sequentially adding a poor solvent to the reaction

20 solution.

11. The production method according to claim 9 or 10, wherein the good

solvent is a non-protonic polar solvent.

25 12.  The production method according to claim 11, wherein the non-protonic

polar solvent 1s dimefhylsulfoxide or N.N-dimethylformamide.

13. The production method according to claim 9 or 10, wherein the poor

solvent is a solvent that substantially fails to dissolve benzenesulfonate of 2 - [[[2 -



By appropriately varying the kind and/or the anmount of the present conpound
and/or the additives, a desired eye drop can be obtai ned. 5I NDUSTRI AL
APPLI CABI LI TY The present invention provides benzenesul fonat e of
conmpound A that is highly safe, excellent in storage stability, and useful
as a pharmaceutical, a crystal of the same, a crystal polynorph thereof,
and production nethods thereof. The present invention also provides a
pharmaceutical containing at | east one selected fromthe group 10consi sting
of benzenesul fonate of conpound A, a crystal of the sane, and a crystal

pol ynor ph thereof. CLAIMS 1. Benzenesul fonate of 2- [[[2 -
[ (hydr oxyagearbyaaetyhaining] ~pypiritlimyl) menet hhid] -thi 64 - (thflugrdmethoxy)
-(trifluoronethoxy) phenyl]- 3 -pyridinecarboxam de. 5 2. A nethod

of produci P8 ZermyediTespRpsampide 2l roofp EMPYRReGr oxyacet yl ) ani no] - 4
-pyridinyl] nmethyl] thio]- N 44 -(trifluoronethoxy) phenyl]- 3
-pyridi necar boxam de, conprising the step of adding 2-[[[2 -

[ (hydr oxyacet yl ) 14 Fe]productipy mefhosyddeordsnhid dlairhi o]whergin fhe solvent that

-(trifluoronethoxy)_ phenyl]- 3 -pyridinecarpgoxam de, 10t o an. organi¢_sol vent
sol ut Pon CWSQPH?%gfaﬁéF&éﬁg‘(ﬁ ?edﬁ%/ es fc,ff”éﬁte SRk E‘hv O)r(r\ea? iof _%ﬁggfoﬁuci ng
benzenesul f gnatiey ey ITthic -~ [ (AV@imxraRoky) giengl-3 4 -pyridinyl]
methyl] thio]- N -=[4 “(trifluoromethoxy) phenyl]- 3 -pyridinecarboxani de,
conpr i si ngpidinstaexaiidecdirogm a¢mpasaiute siwaien a dfwaratke plseholf e 284ti d and

its hydrate to an organjc,salvent sqglution containing 2- [[[2 -
[(hydroxyagi‘e‘ﬂ}??r%%ﬂ“?%f‘f-kylfa%?ﬂ‘a?%%efteﬁet hyl] thiol- N-[4
-(trifluoromethoxy) phenyl]- 3 -pyridinecarboxani de. 4. The

production nethod according to claim2 or, 3, wherein the organi c_ 20sol vent
i s alfon- prot oni &3.pollae prednstimmethod yeqording fhglpim 13, whereindhe splyent iy et i on
nmet hod accordin 0.GJ aj I prEb Qi ; -hs
i ot hyt surr e D R B O R e Y o
accordi ng teyaliaknethwheiie) 1Nt - ayifhbonedthery) pBertyék +hydr of ur an.

8. A so-called a-formcrystal of benzenesul fonate of % - (kl[eLhZ - cetat

[ ( hydr oxy a@&tiginpeasheyag)ide alyoomfgmpRRaRYE 1S Wiehyihaneh pgfone gyt 3 geetate.
(trifluoromethoxy) phenyl] - 3 - pyridinecarboxam de having characteristic
peaks at 4.4 angstrons, 3.8 5angstrons and 2.3 angstronms as a d val ue of
powders X-ray di f fibacTheprodatti@r method according to claim 13, wherein the solvent that

substantially fails to dissolve benzenesulfonate of 2 - [[[2 - [(hydroxyacetyl) amino] - 4
- pyridinyl] methyl] thio] - N - [4 - (trifluoromethoxy) phenyl] - 3 -

pyridinecarboxamide at room temperature is ethanol.

20 17. A method of producing a so-called a-form crystal of benzenesulfonate of
2- [[[2 - [(hydroxyacetyl) amino]- 4 -pyridinyl] methyl] thio]- N -[4 -(trifluoromethoxy)
phenyl]- 3 -pyridinecarboxamide, comprising the step of adding a poor solvent to a
good solvent solution containing benze_nesulfonate of 2- [[[2 - [(hydroxyacetyl) amino]-

4 -pyridinyl] methyl] thio]- N -[4 -(trifluoromethoxy) phenyl]- 3 -pyridinecarboxamide.

18. The production method according to claim 17, wherein the good solvent

is a non-protonic polar solvent.

19. The production method according to claim 18, wherein the non-protonic

-34-



met hod of producing a so-called a-formcrystal of benzenesul fonate of

'N O

- [[[ - [ (hydroxyacetyl) amno]- 4 -pyridinyl] nethyl] thiol- N-[4
(trifluoronmethoxy) phenyl]- 3 -pyridinecarboxam de, conprising the steps
of : adding 2-[[[2 - 10[ (hydroxyacetyl) amno]- 4 -pyridinyl] nmethyl] thio]-

-[4 -(trifluoronethoxy) phenyl]- 3 -pyridinecarboxam de to a good sol vent
sol ution containing benzenesul foni c acid; and sequentially addi ng a poor
solvent to the reaction solution. 10. A nmethod of producing a
so-called a-formcrystal of benzenesulfonate of 152- [[[2 -

[ (hydroxyacetyl) amno]- 4 -pyridinyl] methyl] thio]- N-[4

- (trifl uorgymet o) ispieetlylsalBxidpyr NV déoehbldxamndds. conprising the steps
of : adding at |east either of benzenesulfonic acid and its hydrate to a
good sol vent solution containing 2- [[[2 - [(hydroxyacetyl) am no]-
-pyridinyl] methy] ﬁ@ﬁ&duc’ﬁon Ln‘lztthitacbf)rlth@'E%lﬂlomkh@wme]poo&olVent

- pyridi necar boxam de sequentially addi ng a poor solvent to the
reaction 2@sadolenothat substantiallylfhils fbkrhsqmﬂ‘(nm@mr@ﬁulﬁ@tam)@f Zcdbiding to claim9

or 10, wherein the od SO I I t 512. The
produétlon(Ht®ﬁbﬂ“ﬁ L %op¥Wék§h q“&h%% in tﬁp %ﬂ§%}§§gWﬁ ?polar
sol vent i Sp nrxrfﬁt -y ] SeH dioeh AR x rhiddlalN dnreinpet dtoremam de. 13. The

production od accordlng to claim9 or 10, wherein the poor solvent is a
sol vent that substantially fails to dissolve benzenesulfonate of 2 - [[[2 -
[ (hydr oxyacetyl) R i Me sol ¥bnt that
(trifluoronet hox%fl -EkéJnVIO]iucm§ n){ethéjd %P%\détg%{rog‘%{)%(%nn‘%d(}ﬁg{el?ooen’slotVerrrlpePat ure.

14. The pr oehiednkiany f@lsh@dm@@ﬁ@b@zﬂ@shﬁoﬁﬁtabm 182 witaydroryadety sahmeht 4 t hat
S5substantially fails to dissolve benzenesulfonate oI 2 - [[[2 -
[(hydﬂoxyaeemydmwamqﬁbgl ] thig] -N p{4 i @idyermediony) phapitlsl’ - N - [4 -

(trifl UOFO”Et hOX %ﬁ&bgmﬂa A2 hlcoROM tQ@emal ur e is
wat er , 5%3? %JPO%th@¥&hgéF ketoné or CIower 3

alkylcarbomykmeoaskﬁnasmxmcmfm&yﬁcaauesmroduct|on nethod according to claim
13, wherein the solvent that substantially fails to dissolve
benzenesul f onat e of 2 - [[[2 - [(hydroxyacetyl) amno] - 4 - pyridinyl]

methyl] thio] - rddubtidd MOmBABLLRENRY tdaaRY bd, whedein the solvent that
pyrldlnecarboxanl e at Poon1tenperature is water, ethanol, acetone_or ethyl
acet ate. substantially fails to dissolve benzenesulfonate of 2 - [[[ - [(hydroxyacetyl) amino] - 4

- pyridinyl] methyl] thio] - N - [4 - (trifluoromethoxy) phenyl] -3 -

pyridinecarboxamide at room temperature is water, ethanol, acetone or ethyl acetate.

23. A method of producing a so-called a-form crystal of benzenesulfonate of

20 2- [[[2 - [(hydroxyacetyl) amino]- 4 -pyridinyl] methyl] thio}- N -[4 -(trifluoromethoxy)
phenyl]- 3 -pyridinecarboxamide, comprising the steps of: adding and dissolving
benzenesulfonate of 2 - [[[2 - [(hydroxyacetyl) amino] - 4 - pyridinyl] methyl] thio] - N
- [4 - (trifluoromethoxy) phenyl] - 3 - pyridinecarboxamide in a warmed lower alcohol;

and sequentially cooling the lower alcohol solution.

24. The production method according to claim 23, wherein the lower alcohol

is methanol or ethanol.

25. A so-called p-form crystal of benzenesulfonate of 2 - [[[2 -



"~ 1516. The production method according to claim 13, wherein the solvent that
substantially fails to dissolve benzenesul fonate of 2 - [[[2 -

[ (hydroxyacetyl) amno] - 4 - pyridinyl] methyl] thio] - N- [4 -
(trifluoromethoxy) phenyl] - 3 - pyridinecarboxam de at roomtenperature is
et hanol . 2017. A nethod of producing a so-called a-formcrystal of
benzenesul fonate of 2- [[[2 - Rhydroxyacetyl) amno]- 4 -pyridinyl] nmethyl]
thiol]- N-[4 -(trifluoronethoxy) phenyl]- 3 -pyridinecarboxam de,
conprising the step of adding a poor solvent to a good solvent sol ution
cont ai ni ng benzenesul fonate of 2- [[[2 - [(hydroxyacetyl) am no]- 4
-pyridinyl] N )i et hexyk .
-pyrldlnec lﬁﬁﬁg%%itﬁ?bﬂhm 4 bénd&&rl%gﬂg{oduitloﬁ ng?ﬁgﬁhgggg?ﬁpng to
claim 17, whendj n3t beridjoechrisohmade havsnachaoast@istt paiks 308l laangswdmertt.8  pol ar
solvent is dinethyl sul foxide or met h or.ma . The
product i on 8t F%Bgléécaé’rvaﬁr?iﬁs g %F&Pﬁgﬁtror’f a%ﬁ]%?%‘f”ﬁn%ﬂ%w$%3§'r%yoqlgfé?ﬁlon i's
a solvent thatsubstantially fails to dissolve benzenesulfonate of 2 - [[[2
- 5[ (hydroxyacetyl) amno] - 4 - pyridinyl] methyl] thio] - N- [4 -
(trifluoronet hoxy) phenyl] - 3 - pyridinecarboxanide at room tenperature.

21. The producti to cl the so ve t hat
substantially faﬁl n?b %§§8f 8ﬁ8§ﬁﬂ?€hiﬂgn8psgﬁ TFﬁneﬁlﬁm of

[ (hydroxyacet R)Ql/acet\ﬁ) é!eroPW IRz he i1 Atvibl- N bjsQt triflubbomdthoxy)
(trlfluoronet oxy p enyl - " pyridi néecarboxani de at roomtenperature is

wat er, a | qkenyldd kynvrldircghbd)xanadﬁt @mpralﬂgythe kiep ohedding a-[[[dwer

| kyl car b The . y
fo Ll o m o0 eReey Rkl ¢ anvedimdt meb B P T B AGT  0oe '
benzepgsul f;ﬂﬂﬁ{'@- 9fpv21dmef;z£r[78xam1[ié hyzdE@(M&Lﬂ%r)éb])uuamcﬂﬁthmoflbenz@’ﬁsukfbrny| ]

met hyl ] thio] [4 - (trifluoronethoxy) phenyl] - 3 -
pyrldlnecaﬁﬁﬁkanlde at roomtenperature is water, ethanol, acetone or ethyl
acet at e. 23. A nmethod of producing a so- called a-formcrysta

of benzenesul fonate of 202- [[[2 - [(hydroxyacetyl) am no]- 4 -pyridinyl]
met hyl] thiol- N274 & fiethiolllofi pfodieinh @) caplae Byfolm cBystP pf belizeaesaibaxawt de,
conprising the steps of: adding and dlssoIV|ngwbenzenesulfonate of 2 - [[[2
_ [ ( hydr oxyad&Ryi [{hydraxyagety]) ammody4 ryiriéynyl] me yitpuoghiN o4 (trjuorqrethoxy)
(trifhyoro y Py Bink Bt RalIREHEC A OWer
al cohgﬂ%l; agﬁ&elﬂggu)én@n e)?llr(?g)é%?lr?a %6#9‘9 Sgl\;ﬁct}et?lggfé?%hmg ngl ht iaon
benzenesulfonic acid and its hydrate to a cyclic ether solution containing 2- [[[2 -
[(hydroxyacetyl) amino]- 4 -pyridinyl] methyl] thio}- N -[4 -(trifluoromethoxy)

phenyl]- 3 -pyridinecarboxamide.

20 28. The production method according to claim 26 or 27, wherein the cyclic

ether is tetrahydrofuran.

29. A pharmaceutical containing as an active ingredient, at least one selected
from the group consisting of the benzenesulfonate, a crystal of the same, and a
25 so-called a-form crystal and a 3-form crystal thereof according to claim 1, claim 7,

claim 8 or claim 25.

30. An oral or parenteral agent containing as an active ingredient, at least

one selected from the group consisting of the benzenesulfonate, a crystal of the same,

- 36 -



" 24. The production method according to claim23, wherein the |ower alcohol
i s methanol or ethanol. 25. A so-called 13-formcrystal of
benzenesul fonate of 2 - [[[2 - [(hydroxyacetyl) amno] - 4 - pyridinyl]
methyl] thio] - N- [4 - (trifluoronethoxy) phenyl] - 3 -

pyri di necar boxam de having characteristic peaks at 8.1 angstrons, 6.8
angstrons, 4.1 angstrons and 4.0 angstrons as ad val ue of powder X-ray

diffraction pattern. 5 26. A nmethod of producing a so-called
13-formcrystal of benzenesulfonate of 2- [[[2 - [(hydroxyacetyl) am no]- 4

-pyridinyl] nethyl] thio]- -[4 -(trifluoronethoxy) phenyl]- 3

- pyri di necanbexaahlta, o- mﬁwnfﬁhlrtgldtd’l[e-fstxﬁpn@fal &dt@holﬁgc@nﬂlhg 20 elaim 1, claim

[ (hydroxyacetyl) am no]- 4 -pyridinyl] methyl] thio]- -[4
-(trifluordndeimfy) claopBenyl |- 3 - pyri di necar boxani de to a cyclic et her

sol ution contai ning, benzenesul fonic acid. 27. A met hod of

producing a so-called 13-formcrystal of benzenesul fonate of 2- [[[2 -

[ (hydroxyacetyl) am no]- 4 -pyridinyl] nmethyl] thio]- N-[4
-(trifluoromethoxy) 15 phenyl]- 3 -pyridinecarboxam de, conprising the step
of adding at |east either of benzenesulfonic acid and its hydrate to a
cyclic ether solution containing 2- [[[2 - [(hydroxyacetyl) am no]-
-pyridinyl] nethyl] thiol]- N-[4 -(trifluoromethoxy) phenyl]-

- pyridi necar boxam de. 2028. The production nethod according to claim26 or
27, wherein the cyclic ether is tetrahydrofuran. 29. A

phar maceuti cal containing as an active ingredient, at |east one selected
fromthe group consisting of the benzenesul fonate, a crystal of the sane,
and a 25so-called a-formcrystal and a 13-formcrystal thereof according to
claiml1l. claim7, claim8 or claim25. 30. An oral or parentera
agent containing as an active ingredient, at |east one selected fromthe
group consisting of the benzenesul fonate, a crystal of the sane, and a
so-called a-formcrystal and a 13-formcrystal thereof according to claim
1. claim7, claim8 or claim25.
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