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[ Docunent nane] Description [Title of the i nvent i on]
Process for production of conpound havi ng antag mn m\\\“\‘“\“‘“\“\
activity on NPYY5 receptor, and useful crystal (mm \&‘
[Docl etnfﬂ%a'rﬁ‘éﬂeﬁééc? tl([nOOOl] The present invention , e
cess &ﬂ pr.oduci ng a conF&) ind. havi ng
[Tlﬂﬁﬁﬁtéeeax% rs%"&ﬂ&“?’&ﬂ ceRery é‘t%ﬁntagomstw
actiyigiap JY RN rAFQHtOf O*UUiZ]JSqf&tléﬁXStEchurrent 1 di scl oses a
[Flelédl‘?ﬁbgri@"@émﬂésent ed by the fornula: [Fornula 1] R1-SN
[000X] (0) nR2 as a conpound havi ng NPYY5 recept or
KA AIe i Nin i teb 1A 8l told PEskEkE G6r PFAGRSS: M@ﬁ‘lp}fuiﬁ having
NPY@@\{Fsz thediq m\e«mgn&w%r@selfél &;@&hl bed. [Formula 2]
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Patent Document 1 discloses a compound represented by the formula:

[Formula 1]
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as a compound having NPYY5 receptor antagonism. As a general production
process when Y is CONR7, the following scheme is described.
{Formula 2]

0O Z | o z
R’HN-Z RZQN. /. R-8SOp-Hal 1 2
RZ2QN-X-CO,H X~ NRT R\S/ NRXJ\N/R7
Step A Step B 3o
O Step C /
R1S Hal g Step D
29
$’N'§< NR’
0

Patent Document 1 describes Examples 1, 2, 8, 4, 8 and 9 as concrete examples
of production process of a compound wherein Y is CONR7. Example 1 describes an
example of production by Steps A and B. Example 2 describes an example of
production by Step C. Example 3 describes an example of production by Step D.
Example 8 describes an example of production by Steps A and B. In any of these
examples, first, coupling carboxylic acid and amine is performed by Step A, and
then Steps B, C, D are performed '

[0003] _

Examples 4 and 9 disclose processs in which the last step is a coupling step,
although they are not included in the above general production process. Example
4 describes a synthesis process shown below. The objective product is obtained in
70% yield. .

[Formula 3]
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Pat ent Docunent 1 describes Exanples 1, 2, 3, 4, 8 and
9 as concrete exanples of production process of a
conmpound wherein Y is CONR7. Exanple 1 describes an

(006 zanpl e of production by Steps A and B. Exanpl e 2
descri bes an exanpl e of producti Ci{l by tep
3Egemels Bddscdoreschipridesss Hoserict iU Bglogt e re 38R0 Gescription

abo@xpigpd-e 8 describes an exanpl e of production by St eps
[Fovnaimdt]B. 1 n any of these exanples, first, coupling
car boxyl i ¢ acl.dC&Xd)abiMfe is perfor med by Step A, and

_ hela) Stgps B, @CHCare perfor @p03 Exanpl es
>—s4w/9( di sclose processs+in M tep is a
I n@Hst epy  ghitingugh they 7 hind @ n the

above general production process Exanpl e describes

a synthesis process shown bel ow. The objective product

is obtained in 70%vyield. _ [Formula 3]
[000511111111111111111 *G00002* [ 0004] Exanple 9

diAs ¢l oeedesisrotdmsusSnProoess wWitoreprbeiroad byhdedor s uio
[FodgeKr 3Jpt i on about yield. [Fornula 4] 1. (C0C1) 2, DWF
_ /CI—RCIZZ aniline\ NO O 1/ O LiHN [0005] As a

DN S process using a conpound represented by the
cf)/rrru[l:orrrula 5] >s'N
0

“CO,H

as a starting material, Patent Document 2 discloses the following synthesis process
besides Example 4 in Patent Document 1.
[Formula 6]
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In the above reaction, the objective product is obtained in 81.4% yield.
[Formula 7]
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In the above reaction, the objective product is obtained in 33.6% yleld.
[Formula 8]
1) SOCl,, DMF, EtOAc
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In the above reaction, the objective product is obtained in 55.8% yield.
[0006] -




00 as a starting material, Patent Docunent 2 discl oses

the follow ng synthesis process besides Exanple 4 in

Pat ent Docunent 1. [Formula 61 In the above

reactlon t he objectlve product is obtained in 81.4%

yTBe aboyeeicihexane derivative ispliselgaed alsodaFagnt ogument 3,
Pateglsj Retunventpt adddiatest Botamnaat! 5i n Adse e%gmaélddscrﬁm‘vmm a
syntdlesizing a comppuhldeh alioy NEPEAS treamptot hetahjnéohiivéound. However,
a coRERAYGkamplobt S mi@dsisifIOcdHp yiired Hav{dONBN Y5 receptofh@tagonism
is nGOPVL¥gl ohexane derivative is disclosed also in
[00 I:,%tent Docunent 3, Patent Docunent 4 and Pat ent

neral des jon in nt.hesi zi n
ﬁfp%ﬁ%ﬁ Bt GOREHE Edolent S B2 g sruiRPe Bty ate by the
', a concrete exanpl e of synthe3|s of a conpound
[Foﬂﬂmwaﬁﬁ NPYY5 receptor antagonismis not descri bed.
[ 0007] The ab Patfént Docunents 1 to 5
descri be a coRljpound repffesented by the formula (I1V):

R{\[F nmu N RO wherein 13.' is substituted
6(/u < Ut eeNal kN, nis 1 or 2, and R2 is
; [ ed or uUhsubstituted al kyl , however, a

bst i
( gmcrete syngliesi s process is not dlsclosed [ 0008]
Pat ent Docunent 1 describes that nelting point of the
conpound of Exanple No. la-178 is 223 to 224C. [Prior
whegein Pbéupebitsqutp®ar amsubeiétredtadkyl, nis 1 or 2, and R? is substituted
or unsubstituted alkyl, however, a concrete synthesis process is not disclosed.
[0008]

Patent Document 1 describes that melting point of the compound of Example
No. 1a-178 is 223 to 224°C. '

[Prior Art Documents]
[Patent Documents]

[0009]

[Patent Document 1] WO2001/037826
[Patent Document 2} W0O2003/076374
[Patent Document 3] JP2005-255630
[Patent Document 4] WO2006/106800
[Patent Document 5] WO2008/038640
[Disclosure of Invention]

[Problems to be solved by the Invention]
[00010]

The present invention provides a process of producing a compound having
NPYY5 receptor antagonism and a useful crystal, and particularly an efficient
process for producing a compound described in Example No. 1a-178 of Patent
Document 1.

[Means for solving the problem]
foo011]

As a result of diligent effort, the present inventors have found a process for
producing a compound having NPYY5 receptor antagomsm and a useful crystal,
and have accomplished the following invention.

(D

A process for producing a compound represented by the formula (IV):
[Formula 12]



[ 0009] [Patent Docunent 1] W2001/ 037826 [ Patent
Docunment 2] W20031076374 [ Patent Docunent 3] -
JP2005- 255630 [ Patent Docunent 4] W?2006/ 106800

[ Pat ent Documnent 5] W20&8/ 038640 [ Di scl osure of

I nvention] [®robl 0 be solved by the Invention]

R [q@010 ) The| pregent invention provides a process
™~ . Y pund havi ng NPYY5 receptor
-<H nt agy andHa useful crystal, and particularly an

Qf ficient pﬁ@cess for producing a conpound descri bed
in Exanpl e | a-178 of Patent Docunent 1. [Means for
solving the probleni [00011] As a result of

whelcizl Lirgents gfhiRtied LEnPIRIAAEd BMBN! RE SsRaystitwdadhra

unsuoo gl(futc'esd al(?\ryl p{rpdjﬂc‘ig qgora‘z,cx@gpgﬂrbq eh@cWV Re NRYYer, WAReRtOhprises

I sm

-h | hed
reactlnh%af 85T1p&mﬂ§grepﬁe\a/s§rr]1t%e%n %E‘L%%& ula™ ave acconplishe

process for
[Forpywdad® ng a gpmpound repr esent ed by the formula (1V):

[Formul a 121 R2 wherein Rl is substituted or

RL_Uns b t e Lglkyl R2 is substituted or
Nsub$ ed aKkyl, and nis 1 or 2, its salt or a
< ilvatr fer eof , mhlch conprises reacting a conpound

r epr esent ed (loy the formula (I11): [Forrmula 101 0 RIN
(gdfl (1l) mherein RI and n are as defined above, and X

i S g S salt or¢a_solyat eqf.,
wherSlaohbaaiidr fenrsgeiph S5 qrir s B F it RRSRe Ry sy o
solveee thaeehérdin R2 i s as deflned above |ts salt or a

a cogplopataepheabtd by fyrorpia G dress according to the
[Forabawel (1), conprising a step of obtaining a

2
N R

HoN N

wherein R? is as defined above, its salt or a solvate thereof.
. (2) - . . .
The process according to the above (1), comprising a step of obtaining a
compound represented by the formula (ID):

[Formula 14]
O

RN o
O

n (1n

wherein R! is substituted or unsubstituted alkyl, n is 1 or 2, and X is halogen, its
salt or a solvate thereof by reacting a compound represented by the formula (I):
[Formula 13]

wherein R! and n are as defined above, its salt or a solvate thereof and a
halogenating agent.

(3)

The process according to the above (2), wherein the halogenating agent is
4



conpound represented by the formula (11): [Fornula 141
wherein RL is substituted or unsubstituted alkyl, nis
1 or 2, and X is halogen, its salt or a solvate
thereof by reacting a conpound represented by the
seledted fodm phlosphdferorychloldle, pavepkorusihéntacilonidar ex#lgl chloride,
and @Eifohg}pghﬁ,lgmée its salt or a solvate thereof and a
hal ogenatl ng agent. (3) The process accor ding to the

{ e% §a r%% 6Qo alﬂ§ olﬂgloqqﬁﬁaatb' (?QF fg)! Eorﬁﬁrlsmo reacting a

comrb@m EHRTEPT e %a eyﬁ%“ewﬂ%ﬁ/@ its ﬁﬁé 1 %&é] t%rﬁ%e?%%nd a

coqupu)nd represq'rﬁ@dﬁ)(yo@@sf@r@élé%I(H,I}‘gtsl ) ﬁﬁ’}’ v thggeof in the

presabeovef § bpse.o (3), conprising reacting a conpound

(5) represented by the formula (I1), its salt or a solvate
thies eefceandedrdiapnouns onefahedvde ty) the)f @herdia toluene,

pvrlﬁldel etr'ah?dlscﬂu'arprdlﬂlﬁg \f&tlﬁaﬁlh&é’ eaof'mktﬂl E(h@eﬁ{ B2506€0r an

aqueo%usasﬁ) Srﬁove Q(ofls use%j) evag(,ggtess according to any one

(6) erein tol uene, pyr| di ne, .

t rahydrofuran, dineth m_de, ol ve
s Bptcess S &e\fbtrn‘ga tteradD Fatsudetlt s o2 C4
alkyéonéﬁlalkb(l@)ubSqlh'eteﬁr%@bwla%@brad’idn@ ig 8- any one of the
(7) above (1) to (5), wherein Rl is C2-C4 alkyl, R2 is

alky brewbs bidoutdimg toianly dnal afgde, atand () s (], W(hE)‘ein R! is tert-
butylN&2 Ok QEEEHraGetH i Ags R0aalY &ip&ind Bep @bOVIRd(bk) tHeOformula
(1Iv) (i6)as cr%@a!lq{a@l& pbskd 81 bbutiyls + B2 118 4+ 0fd ugrenethyle,oRo.2

dogids In aa”dv?ﬁ RIBP EHLSRLBRLEY D) (0%, 01 20 5

(8)
1 19.00. 2 degrees | wder diffraction
ibf BFfesy gyeording to &méﬁnﬁr%cﬁassao%eéﬂ%gégt g haFginohes tert-
but‘df Rt He tallfbxpéor(nﬂhstlon(ls)— apHer eQmPRIng senréﬁ@Wtiyhy thlazformula
(IV)iig at qrivbtaldraomed hyalls ah2 12,5 HAR, d 4cbipourid 8+0.2, 17.8£0.2,
18.4repregeriea. Zbylte‘rﬁeo Rosmul-a0 @l dhgress i arppstdalr )haw Aiffraction
patte@aks at 20 =12.50.2, 14.3=0.2, 16.8=0.2, 17.8=0.2,
(9) 18.40.2, 19.00.2, 21.60.2, 33.1 0.2 degrees in a

8 Eesé_frog)f)r &umﬁ«@%t(#rggta@%rft 2ot ou%)d re?en{e%gg%%w tﬁle formula

(rv)Producing tar a conpound repre
fornulﬁ(l\/) [Fornula 15] wherein R is tert- butyl
[Fogmpulasialy i f | uoromethyl, and n is 2, having peaks at 20

= 10. 20. 2, 17o 10. 2 .2, 26.5=0.2 degrees in a
powder X-rayj i ffrlactipn pattern, conprising

R edV, 11\ \h¥ al of a conpound represented by
ihe 8 \”ﬁ haWWng peaks at 20 = 12.50. 2,
< 80. 2 7 80 19.00. 2 degrees in a powder X-ray
di/ ffraction Pattern. (10) A process for producing a
crystal of a conmpound represented by the formula (I1V):

wherein R! is tert-butyl, R" is trifluoromethyl, and n is 2, having peaks at 20 =
10.2%=0.2, 17.1£0.2, 17.7=0.2, 26.5=0.2 degrees in a powder X-ray diffraction

pattern, comprising recrystallizing a crystal of a compound represented by the
formula (IV) having peaks at 20 = 12.5%+0.2, 16.8+0.2, 17.8=0.2, 19.0=0.2 degrees

in a powder X-ray diffraction pattern.
(10)

A process for producing a crystal of a compound represented by the formula
(Iv): ' '
[Formula 16]



[ Formul a 16] wherein-13) is tert-butyl, R2 is
trifluoronethyl, and n is 2, having peaks at 20 =
10. 20. 2, 14.50.2, 16.80.2, 17.1 0.2, 17.70.2, 18. 30. 2,
19.10.2, 20.20.2, 20.80. 2 26.5-0.2 degrees in a
powder X—ray iffr pattern conpri sing
regrys aII|2| g a crys’ of a conpound represented by
h\ peaks at 20 = 12.50. 2,
E4.30. a 80. : 17“80 2, 18.40.2, 19.00.2, 21.60.2,
< } 10.2-dégrees in a pomder X-ray dlffractlon pattern
(11) (I®) process for producing a crystal of a
compound represented by the fornula (I'V) having peaks
at 20 = 10.20.2, 17.10.2, 17.70.2, 26.50.2 degrees in
whegeig i toxt oy Wi isaifl weromathsl ndcpapei BRnge peaks at 26 =
10.25p9-3i hitdgE & 2cA§sial 20l 7d £ 0#pdUnd= Ppri@sthidd 19yl TA&, 20.210.2,
20.800.8UR6.5(1 WP demveegirpe ks dat X20ay-dilfPraobion, patber®) c@mprising
recr}dtaBlzide al&ey@tdl &} 2cEBHE GES ré frede RRWIS tRE f@Ynula (IV) having
- pealdd A p@ctimppabt pf phy2t hesprogess sacear dNg-6.2, i59+o0.2,

21. 6a*b@§63§ A 0 @rﬁjegrrggsr Mﬁ&gokv'd%t B(gravhﬁlﬁtatc@llogg)da FJrBflSt ZI

(1) (12)° A process produci ng a cry
gnpound represented by the fornmula (IV) haV|ng peaks

_ Pypcess er o culgr ag@v?ta 1)6 ag@ng)oufrfl T@rgseni,? 0. th formula

(IV) hgvipe peapat 807 108 502217 3 8B, 5772605, 863 egrdsgsees in a
powiler X-povtiéiradtiompadliet fir coon propingadtiteimngcomystai afg compound
reprebé¢mtiedilngtie rysdall\df havicempaekndt 20pr egent @d, hyg.she 2,
17.8fH00.auh e 0 VP dwatbaginpeaks dat X20ay=difPra?20iod, patderdOby2the process
acc01=@1n8Qo%he L6080 (2)- ahd: Agr%taﬁ%tggt}?re oBtaififd %rxs?t L. 10.2

degrees in a powder X-ray d ractlon pattern y the

ocess ccord ng to the %
yeea T mﬁg SR 3 i ﬁaigg o s SenAe%PystPs formula
UV)&raVé ¢ BAdOUAL 2P spt ©2ertt &al By 191 1681 17.750.2,
18,50 B TR B0 & a0 R @@lmommﬁs T gonden Xrag
difftagtionlpatidrn, R@mipgisimg Hbiadnorges hyystahofla nompond hamrersgnted by
the ﬁlﬂahﬂade)Qhﬁ)vmng)eSlﬂks%,t 206= 8206 20.21 1480+ 12,2, 18. 92602, 17.8+0.2,
18.4degrees. oi4n0.a, povedeo. 2Xspay: 0iof ddgaetd 0N aRakider - ra\lfﬁffrae\tmn

patteby Bl ahe q;roé’es%qmgf‘mgg 'Ece%ee§§cw:ee@) bynd Iilgcr&g{ajmgﬂlg(éh\{)obtamed
mwsk ormul a 181 wherein EV is tert-butyl
(1$tr|fluoronethyl and n is 2, having peaks at 2 0

A crystal of a compound represented by the formula (IV):
[Formula 17]

o / RZ

(v)

S
I

1
R
(o

wherein R! is tert-butyl, R? is trifluoromethyl, and n is 2, having peaks at 2 0
=12.5+0.2, 16.80.2, 17.8£0.2, 19.0=0.2 degrees in a powder X-ray diffraction
pattern.
(14)

A crystal of a compound represented by the formula (IV):
[Formula 18]



=12.50.2, 14:30.2,17.80.2, 18.40.2, 19.00.2, 21.60.2,
33.10.2 degrees in a powder X-ray diffraction pattern.
(15) A crystal of a conpound represented by the
formula (1V): [Formula 19] wherein R is tert-butyl,

R2 is triflugronet Rd n is 2, having an
engothern1c eak t 219.6-2.0Cin a differenti al .
R\\§§ [ (16) A compound represented by
e [Nornula 20] 0 RIN so\ (A) n(I1)
erel- |s substltuted or unsubstituted alkyl, nis
2r1and X |sahﬁlogen its salt or a solvate thereof.
(A) A process for producing a conpound

represented by the formula (1V): [Fornula 231 N NN
whedeng |RY) isieer birty IRR?i is tsifbmiromgteyl, andumsuBshatiogagaks at 2 6
=12.aHKy2,, 1R2H0s2 sUbSt 4.0t £€d8cr0.an384st 0 Rued Zad.RyR].6an@l 2n
33.1t9.4 degreds iht:Spsaliér Mrrag Eotruation phactegafl , whi ch
(15) conprlses reacting a conpound represented by the

Bqu g?? &4 EOmBEQgE“}L?re%%& ed g!&‘?ﬁ@'f&nﬁ}iaa(w N are as

above

ing group, its salt or a
[F°f§%ﬂ% t her eof , and
r N \O L U
I
<O>n av)

wherein R! is tert-butyl, R? is trifluoromethyl, and n is 2, having an endothermic
peak at 219.6+2.0°C in a differential scanning calorimetry.
(16)

A compound represented by the formula (1I):

[Formula 20]
O

\<‘ﬁ'> N ~

/N (”)

wherein R! is substituted or unsubstituted alkyl, n is 2, and X is halogen, its salt
or a solvate thereof. '
(A1)

A process for producing a compound represented by the forrnula (Ivy:
[Formula 23]

RZ
Vel
N /\OL S
(o) “
© n (IV)

wherein R! is substituted or unsubstituted alkyl, R? is substituted or
unsubstituted alkyl, and n is 1 or 2, its salt or a solvate thereof, which comprises
reacting a compound represented by the formula (I):

[Formula 21] '



a conpound represented by forrmula (111): [Formula 22]
N(I1") H2N wherein R2 is as defined above, its salt or
a solvate thereof. (A2) The process according to
the above (A %), conprising a step of obtaining a

Rt corfpound Teprgsented by the formula (11): [Fornula 251
\\ah/er's substituted or unsubstituted alkyl, nis
<1J or 2, X is halogen, its salt or a solvate

gr eof by rggcting a conpound represented by the
formula (1): [Fornmula 241 0O wherein R1 and n are as
defined above, its salt or a solvate thereof and a
wheralro§éretd ngragemtefined3jbove, and X ifhelqgpvosessowc ooy eilhgr a
solvate ttherealfosed (A 2), wherein the hal ogenating agent is
a cor@pQed B ek fre Sdn A A PldemuSa OXYCh! ori de, phosphorus
[Foﬂgmaaggj oride, oxalyl chloride, and thiony-1 chloride.
) r2z The process according to any one of the

ab 1) to (A 3), conprising reacting a conmpound
re resented by the formula (I1), its salt or a solvate
amg a conpound represented by the formula
(I11), its salt or a solvate thereof in the presence
of a base. (A5) The process according to any
wheaen & ishe ddimed {Ave) itsealthod) soivaee ehardodl uene,
(agpyridi ne, tetrahydrofuran, dinethylformmde, a m xed
Sq*h\eewocéigeg&efdlﬁs te@heque@ym 39] M ribher £0fepl St Jb38Ming a

S SOl v % rocess according to any
o Oel%gfreézg& tef)(%/e ( frmula(g\l)o wherein Rl is C2- C4

[Foﬁinl?yﬁ‘ 2580 is al kyl substituted with hal ogen, and n is
2. ((A7) _The mrocess according to any one of the above
RU(A U \ G Wherein Rl is terthbutyl, R2 is

(&ifl uQ : hyI Xn is 2, and a conpound represented by
f orwu
n (1)

wherein R! is substituted or unsubstituted alkyl, n is 1 or 2, and X is halogen, its
salt or a solvate thereof by reacting a compound represented by the formula (I):
[Formula 24]

wherein R! and n are as defined above, its salt or a solvate thereof and a
halogenating agent.
(A3) :

The process according to the above (A 2), wherein the halogenating agent is
selected from phosphorus oxychloride, phosphorus pentachloride, oxalyl chloride,
and thionyl chloride.

(A4)

The process according to any one of the above (A 1) to (A 3), comprising reacting
a compound represented by the formula (II), its salt or a solvate thereof and a
compound represented by the formula (1ID), its salt or a solvate thereof in the
presence of a base.

(A5) _

The process according to any one of the above (A 1) to (A 4), wherein toluene,
pyridine, tetrahydrofuran, dimethylformamide, a mixed solvent thereof or an
aqueous solvent thereof is used as a solvent.
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(I'V) is a crystal having peaks at 20 =12.5, 14.3,

16.8, 17.8, 18.4, 19.0, 21.6, 33.1 degrees in a powder

X-ray diffraction pattern. (A8) A process for

producing a crystal of a conpound represented by t he
(A6dormula (IV): [Formula 26] wherein R is tert-butyl, _

R HeSpriok&dsl tROEITRE Yy hny 3R€ off thé aBovd@Xi1Ngo mﬁéﬁﬁsw&tere’ég R! is C2-
C4 ablqu B2 1!‘411%}4 éllﬁ)s%tuge% \;lqthl}?aldex:l-sar?’d &]1? :’:lCt : on

egrees In a po er X-ray

ern, recr iz y

owﬁaesrs elteats aw th? Arpse () b ﬁ%gwﬁga%g RY is tert:
uta{ pis=trifl ugronlgft 8, and agomppund rpgresenged gy thg farmula

(IViege @exstahhanWS)atr%%/ uz Pf LA I16r8, Pt 8,214, (A9) 21.6, 33.1

degher DCepowider Xpradddifmrgtianqratsdéral. of a conpound

(As)epresented by the forrmula (1V) having peaks at 20 =

1% Erocleés Por ﬂ-ﬁyd%mrgg J:rvs]cZ} éf a 1;§m ound- rgfpre%gnged g@tﬁe formula

(1v70 degrees in a powder X-ray diffraction pattern,
Ubrmﬂprbékng obtaining a crystal of a conpound
represSented by the fornuI%Z(l\O havi ng peaks at 20 =
12.5, 14.3, 18.8, 4, 19.0, 21.6, 33.1 degrees
) in @ powder )ﬂray iffdactlon pattern by the process

R A% (A7), and recrystallizing the
t ai ne 0)
@F rese

ystan1 ( A crystal of a conpound
ed b% the formula (IV): [Formula 271 (1(1 In
(V) wherel® R is tert-butyl, R2is
trifluoronethyl and n is 2, having peaks at 2 O _
h 1 18p,17. 8 ¢ 18. 4, 13t 90 =

w %Ire TS et 5 Mo X PEaPPer Rk ABA 'b%ft% e*r%vmmeﬁ&s At 20 =
| auﬁé Spelpr s]e‘nt etf-By1T-Re 2P dr 1t 2611 ylesreps ima povedqr X-
dlfﬁméfﬂ@m Ratdgrpscappysinguresty Ballimseglasarys wl ed astokypqund lreyresented
by phe forchXai(§Vhhhogerpeaks it 28l £ 1815, d 45| Mas el1.Rei&df 19.0, 21.6,
33.1 R EPdes in a powdepKogycdiffractibn @aatieva. phar maceuti.cal
(ag)ngredi ents of pharnmaceuticals, recrystallization is

pes Hosded fe@pgmqruemgca gy ARGt by e cQQ%BUH&QQ%%e%@hted by the formula

(v AL ALY § b DUTLEY 16 BN 1SS Al L 28000 2 20,8, 26.5
S0l s in ecr stal ng

dosdgi e o %*gbf?“t%ﬁ n T%serﬁr SRS BRIEOR Lol gystal of 2

COTR A HHH! ’EerPa’EPS%Pt& dimsdorepiaSentharing renks porfu B2-p1 V-3, 16.8,

17.BFb8tull8- QP - e budﬁ"mesus 3 peVdeuXylay diffragtion pattern by the
processf dasordimetthyhe adnde MAT)s a2d rdeasystwbizeny shabbfaoned crystal.
(A1Ode is a type | crystal having a nelting point of

224 B2t 0Cof 206mHBENQLESTest Bl By Pge [rnfl1¥¥tW: having a
[ngﬂduimg]p0|nt of 219.62.0C. Melting point of conpound

in Exanple No. la-178 of Ratent Docunent 1 is

descri bed as bei ng 0 224C. Since nelting point of

typB I taq i nedl by the present inventors was
5 hat a crystal described in
Fajent sment is type |

wherein R! is tert-butyl, R? is trifluoromethyl, and n is 2, having peaks at 2 8
=12.5, 14.3, 16.8, 17.8, 18.4, 19.0, 21.6, 33.1 degrees in a powder X-ray diffraction
pattern.
(A11)

A compound represented by the formula (II):
[Formula 28] '




The present inventors have found that type Il crystal
can be produced as shown in Exanples 6 to 8. The
present inventors have found that, as shown in Exanple
12, a type II cbystal of a conmpound represented by the
for I a A, (Wherein R is tert-butyl, R2is
QY d nis 2) exhibits higher

ubI| a sdlvent than a type | crystal

;égomn Exanple 9, it has been also found that a

und repreéénted by the formula (1V) (wherein R

|s tert-butyl, R2 is trifluoronethyl, and nis 2) can
be obtained as a type | crystal which is a stable form

wHi@sin Rd i8S uB&dit Med R ¥ 68t d1edl alkS}grr?fy £t Rfis Ihalogen its salt

Orghgﬁﬂﬁgqggf&ﬁls by recrystallization of a type |
stal [Effect of the Inventlon] [ 0013] By

g %{ res i nvention, paossi ble to
‘? e ﬁtfj)’ %‘iEtV€ %“%&}?ﬁsaﬂaahmfﬁélwwépbéeépfedftwals
fe%ﬁﬁfdlﬂﬁ?@ﬁ? 1%1ﬁ|rfpbmé#ff?rtpm $arfive RhpLRREeUinal dpgredients of
higlppugity Debe Fe s milisttiohesobriailitn gé lor f 0 amist4lbiig.a fderystallizing
soPewléy voyriaypdithfir.acti on data of a type | crystal.

[ FiTe p2dsdiavidl@en tér ayvelifd fdREka 10n c8@alpaufll raptatPBtdd by the formula
(rerystal. 10 [Fig. 3] Powder X-ray diffraction data of
[FerhYiR€2d] crystal. [Best Mde for Carrying Qut the

Inventlon] [ 0015] I pa2the follow ng, meanings of
terns used in @¢he specification wll be
iEXPlEgai ng L\ AIkyI i ncl udes a straight or
“banthe C& roup, and exanpl e includes
t , , anropyI i sopropyl, n-butyl, isobutyl,
Zgaabuty : \B butyl, n-pentyl, isopentyl, neopentyl,

n- hexyl , |so exyI n-heptyl, n-octyl, n-nonyl, n-decyl
or the |ike. Preferable is C1-C6 or Cl-C4 al kyl, and

\4 }@%E{H)he 1é @Qt%?} F@I ﬂy{r&ﬂsg th?r PY off}(lls 9' %OE ttvCJ rystal forms.

One 1s a I ISObu Sefﬁbﬁ IPg p81rnt 0 é"x ‘) 0 Agle other is a
ey ‘f” acae kingproip oh2ah s anwaelémw of compound
mﬁﬁr@pu&@é\ceﬂﬁﬂ 78 ‘?\f-%%t@BWDOCPWE?ItdWldesﬁ“b@l@ylls being 223 to 224°C.
Sipeogttyhg pouy- duy p¢ I corstebpbtdined by tRamirkeultanvyntors was
22gr6eRe0Cedt hppéemstthat wlcrystal dedsribd kil PhteiR2Doddndeft 1 is type L

al kyik presdHteheEnRes hexamphel thed HGesTT el ul caﬁtbgwroduced as
Shgggqgnbéunﬁgggygpyl n- butyl , |sobutyl sec-butyl, or

telﬂ)e Q)lllgélént 18@(@{1}1!09%‘%@(]13 ¥0L?r{£h?z£tr %g Ih%wn 1 h]xxample 12, a type 11

MR aPEs? ‘Y 88“ 1KY/ ’fe'semferﬁlc}i’yug}é% ‘ﬁgf‘blla ﬁ\g) ‘TW)‘EV‘ & igfert-butyl, R?
is frflgorapethyly Wl nrfa;? sEh SR iehst saT Wt Sugifolyent than a type 1
cr¥iBstit uent at one to six position(s). "Hal ogen"

i néktew nfinuBrxamele hit dvais e e nbrlentnmmdothadtadeaepod kydpresented
bypdetformulallRdXy'hetdnas defdraeaityn B2he traflkoytdomet¥™s], Rnd,n is 2) can
belbSaibstidsUd efbeal KilstdiswRIcafird &dble form fssiR aé‘llakﬁil/e

ph%yfﬂ%t:é&tlﬂéaqqnﬂéd}exb@ &%Erhécpﬁﬁgﬁgdb%drecp\asrt%h tlg)r | ¥ 3 type II
E§ , trifl uoronethy IS preferre

fer "Leavi ng group, |ncludes any
[E P?f '¥H8P will leave at the time of
densati on between carboxylic acid and am ne w t hout
an?‘ pEiRg du¢ aredenpiinearitom, iEkanpiséblertol effieis nblal wydnge a
compyhodhafing N&Xaptee pacetnthgxyis ) emdoy affiyiedmt]t perform
pulrifk@tionsubstituted or unsubstituted al kyl sul fonyl oxy

[Bﬁ@ppegﬁﬂﬁphﬁofn@ﬂhg@@naglfonyloxy, trifluoronethane
[0 Hifonyloxy or the l'i ke), substltuted or unsubstituted

e for le ar at ol uene
[F%qE%stérX r q;%’lc 1|98b Eg‘ VBF?ocﬁyft(?}(}/ or the
[Fig 2 O“N}e Eﬁ“ E‘R?Id@éﬁﬁémt#%é Jehspa

N, N - di i sopropyl carbam m doyl®xy, and
(N-(3-(di net hyl am no) propyl) - N et hyl car bam m doyl oxy
or the like. Halogen is preferred, and chlor is
particularly preferred.



"Salt," includes salt of inorganic acid such as
hydrochloric acid, sulfuric acid, nitric acid or
phosphoric acid; salt of organic acid such as acetic
acid, formc acid, p-toluene sulfonic acid, mnethane
[Fig S§)! tf&wla&f mlag dlfmttt&l agidoOf tFpd Lickysigi.d; salt of
[Bes?li\ﬂ)adt f%rl%%” mg uf’i?’hel {‘mg?l H1 | trinmethyl anmoni um or

nicun = sa aline nmetal such as
[001abdi um or pot assium salt of al kaline earth net such
da thgl fellaming. mayHess oitems Heed fikghe present earvglfétwn will be
explamedudes hydrate, al cohol solvate or the |ike of
canpglindclades tasstsaight oBbaaptled Gttt Gkslky] Srowm ratdesxample
inclU#RB ekt hyl, AV E . n-gdpsdr Rbprapyll btk @so 391 Gl c {bdy IMiib g -butyl,
n- pe%Q}l 1%@5%‘1”n&péﬁv?qpﬁgk&lUQﬁﬂleQﬂ UaEpsil hwesd, aldatyl, n-decyl
or thré J 1§e I‘?%fe?abl té%la%b% 1”@é f?gp anﬁnfg(aﬁ%)lé %cludes methyl, ethyl,
or. un | iL tyl,
npr%t’ 1S_L°prgp§ r%‘ﬁﬁ st SP "r‘tv rseepcatr‘ilt g% co oun iiyl, isopenty
neofedbyle SaheEd- 8%¥lor nul a é \Nhl ch co
rdnetiidnR'c drpbdrittk Vteﬁrré@érﬂré pyd eRamplsy f eg pjhyl, n-propyl,
isopwiith, a- Hmajybgecrtaxtyhgseg@elmyl or tert-b@wdnpPeri¢ulgrly prefexred is tert-
butshal ogenati ng agent i ncludes phosphorus oxychl ori de,
pRospharRpeant-achilayi depredxakytl ERbopldinclideis aythyl, ethyl, n-

prop“yhI ﬁﬁh%yl Srltubfulﬂ{lylmdmjt?f isdebu@iiCRE QEAL B hiMENPhrticularly preferred
s orane or l'ike. Particularly preferred i's

o )ézrrgpl?:roﬁs X%s%?tu%?t't?%r’ su%ofcichﬁoerduosr Qr?snéba%tu e Ql%’yl includes
Rl e P 81 e like” apefp 8%&6{1% 6, “UPBlitind, "Bl dehe substituent
at opefte ahymsotlerl‘aﬁ)i-, chl orof orm di net hy-I f or mam de,
atidelogen’t incdydedifindrire, ehlvsine, beamisweor iggingne,
cyttyohexane ‘alkexane actibfyhedaoetiad Eglkplut yl acet at e,
pPROtEAN&nsN8RliaNRd dkpxRngefacedone, water or a m xed

SR \t@matt\hesf&%fmtmeyd Renusadge £ad br&yt@rdl Y PR-eterared dssre,
¢ uené:.;f tetr aih¥ rdo uran, of di nethylformam de.
ri OI‘O V

RattTon. na Q g) d at about 0 to 100C,

pF‘éFér%t’b?ya 5 63 A ﬁ\’b ture 60C. Ii(iactl on.ti .

| SLeRvERREHRURO IBOUH %ﬁﬁ%} 3 tb‘f"@f Sl 4% aighhe time o
condxnpatiop, between CAf'P@rVI@rﬁf“btanFlG?a’etﬁeo‘ﬁlthPHeaﬁéé’éﬁlé‘hlaf limjtation.
Exsmbple inohudes hedegerd aantbxy i(farersadnile, eoithlay, hewmmpouner the like),
subk@pited ertatubytit e df dkplbalfddHpxwkioe o xa s pleadytifagre gt nyloxy,
trifldro@%th 22t 1 2o nyAb £ 6 Netel IVIR)) y sulSitefut@d BRYinb&bstituted benzene
sult%gmox?l{%'fsé%upﬁ'ef EE%gld@nte@Qllﬂfon‘%@d)éxe%rﬂﬂ)'hﬁgb@naene sulfonyloxy or

the TQQ})%R drl}:?%ﬁ%fe%n claq'bQXl xtﬂbc?ox)gg){MrN (dl ptypbflt:zlltbgHﬂxgdovloxy
andf K{]F(gn(elt %\ﬂo?]%fo\?é Inlguet Vecaavrl%%{‘neusrg(ri]ox%ox Xr }B:hke Halogen

groups
is P§§/ﬁ‘?ﬂ?@slailéd3 9 tisP#rgiudnigB RSt eaffﬁ’er than the

haPelgératlivdgs agemd. 1n@(ﬁanég(awg|5élchw g%rpph]@mgcawld sulfuric acid,
nitahtideor glasstp haticha cid ;ceirp ol amép reidentcb ch shacet igencid, formic acid,
p-td1Qe Mk AIFGhI dcid tRetirmesantmiobeid, baske asidcangotindcid; salt of
or gﬁﬁﬁrtﬁé@@h@g agyaxﬁhl%nﬁ&ﬁnW1ﬁleelU1)arﬁﬁl\bhﬁgmaﬁ‘)’dr@ﬁﬁ\ BSmmonium; salt

of al ﬁsté %tgf&ﬂﬁl agé&hgﬁl bY gﬂégggrm %’al{ 6t Elknaglne earth metal such as

I LuL ed o ed al kyI sul fonyl halid

he..fo
gf)]ﬁét I‘ é%cghg%snggcy orheo esg ﬁsgﬁ&hez ﬁlﬂgﬁa{xg)d or its salt.
Exatrmréeﬂwlﬁéwao @rh‘)dqarawa@n@udéﬂ@t &yd b%tetﬂt§h5§t<rt ut ed

[00a6kyl sul fony-1 oxy -as "l eaving group" can be produced.

[Foth@lsa0k applies to other cases. As a conmpound
represented by the formula (I11): [Fornmula 31] O RIN
(gs wherein Rl is substituted or unsubstituted al kyl,
nis 1or 2, and Xis a |eaving group, a conpound
wherein Rl is substituted or unsubstituted alkyl, nis
2 and X is halogen is preferred. Further, a conpound
wherein R"' is tert-butyl, nlis 2, X is hal ogen,
especially chloro, is preferred. [0018] Step 2
Step 2 is a process for preparing a conpound
represented by the formula (1V) which conprises
reactlng a conpound represented by the fornula (II)



Reaction may be performed at about 0 to 100C, _
preferably at roomtenperature to 60C. Reaction tine
is 0.5 hour to 20 hours, and preferably 1 to 10

hour (s). [0019] [Fornula 32] NN o

(I1V)Type Il crystgls R2 0 wherein Rl is tert-butyl,

R2 ig triflugromeflhyl, and nis 2. [OO&Q] Stqﬁ 3 H\\
Rléﬁgp R i¢ a skepBf obtaining type | cryst QN =

S"cryswal . A ~Vbe Ofr ystal_has | oy sol u ﬁf;ty S X
$laui res\a | afge anount of solvent for

géb ystal IiTzation. A type I$teRtystal has her (1)
olubility than@® type | crystal, and is very useful

for purifying a compound represented by the fornula
(1v). Recrystallization froma type IT crystal to

yst aR2may be perfornmed by using acetone,

e, nethanol, ethyl acetate,

tetrah , dinmethyl formanm de, acetonjitrile
m xed ! tﬁﬁreof. A type Il crystal ip dissplved
i N sol vént b§ eatingyto abﬁut_ 0 to\ 100C, and\LPen

allowed to crystallize. t}gsfa
performed arter increasinégwhe co

conmpound represented by t f or mu
conceﬁFPgting under reduced/pressures. A(BY
crystallization may be per;orneg gy cgg!ing. Al so,
[ i-on b fo addi.n oor .
er A0S0 LA ST, I R0 S0 2 P80 o,
ang anreEn edlﬁgofﬁng PHITEYA W i s small). Also these
o0 igstallization techni ques may be used i n conbi nati on.
Stepofr exanpl e, dissolution in acetone is followed by
coriepitis @t pronesnfdradeptriiog nfompoend rep@ebhtedeby the formula (1)
whichystglridez at horing Ascongd @in dackpedse rited &3i Zedovatu®s (1) Svith a
halps&fBidLdgent. A conpound represen;ed by the formul a
( |E\§)an{p¥1\@6f §i}ﬁll@erf.astix{geﬁée’r&lﬂxwwdeg%h'o%ﬁcwufsloligglglrggltdlgykhosphorus
pen%ﬁghllarilfi%, 33?3[19 g’hlé\rl'\%ecE%ﬁ)&?k)c%ﬁ)&%elrsing%C;'lréﬁ'{égg}-&,adichlorotriphenyl
t hereof W Cri el ow. e Cry )
Phﬁ%g?fanné Boie ?Dseqéaﬁ%‘"ﬁzfzﬂ?eregfé ._ %Apgﬂ%f’r}b?(’ft‘%f)f‘%‘thlerld97
phosaliprysspgisaehlpsdieapxalybghblaside. jog thronsheblorigy-

As a reaction solvent, dichloromethane, toluene, benzene; tetrahvdrofuran,
chloroform, dimethylformamide, acetonitrile, diethyl ether, benzene, xylene,
cyclohexane, hexane, ethyl acetate, butyl acetate, pentane, heptane, dioxane, '
acetone, water or a mixed solvent thereof may be used. Particularly preferred is
toluene, tetrahydrofuran, or dimethylformamide.

Reaction may be performed at about 0 to 100°C, preferably at room _
temperature to 60°C. Reaction time is 0.5 hour to 20 hours, and preferably 1 to 10
hour(s).

After end of reaction, the reaction solution is cooled and filtered to collect a
compound represented by the formula (II) which is ready for use in next Step 2.
Alternatively, Step 2 may be continuously performed without collection of a
compound represented by the formula (ID) by filtering.

In the above Step 1, compounds represented by the formula (II) having various
leaving groups may be synthesized by using reagents other than the halogenating
agent. For example, by letting acyl halide react with a compound represented by
the formula (I) in the presence of a base, a compound represented by the formula
(IT1) having acyloxy as “leaving group” can be produced. By letting substituted or
unsubstituted alkylsulfonyl halide react with a compound represented by the
formula (I) in the presence of a base, a compound represented by the formula (II)
having substituted or unsubstituted alkylsulfdnyloxy as “leaving group” can be
produced. The same applies to other cases.
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Peaks are observed at 20 = 10.20.2, 14.5-0. 2,
16.8-0.2, 17.1-0.2, 18.3-0.2, 19.10.2, 20.20.2, '
20.80. 2, 26.50.2 degrees in a powder X-ray diffraction
pattern. Type IT crystal Melting point (DSC) is 219.6
As0Ccompehad aepreseBiadchypthk fraysddbved at 16862 cm ' |

[Formmld Bikpectrum Peaks are observed at 20 = 12.5-1-0. 2,
14.30.2, 16.8® 2, 17.80.2, 19.00.2, 21.60.2, 33.10.2

, de@y ees—n\ a g)mder X-ray diffraction pattern. By

AN ymdata of conpound, it is possible to
Nienti ether the obtained crystal is a type |

<@ yst al

type Il crystal. [0021] Nuneri ca

vaPues descri®ed in the present specification and

clains are approxi mate val ues unl ess ot herw se

referred. Variation in nunerical value is attributed
whetdndppay altssitcadd br ahbobstitappdndltyds nesrloor, 2,pand Kyisefleaving -« -
grou lﬂ*ﬁ%@rﬂﬁﬁmd%b(@ﬂe@ﬁ Bi #&subsanptal s _ﬁﬁs@bﬁiitﬂ&é‘kﬁﬁlkyl, nis 2 and X is
halog t19'i)§e e[:IQeQZZ]Further, Aok SuddSEheldini B KQMe- BBl ntike, X is
halogx L] UENDGL Al UL & cap. gepend on f emperat ur e change

a §E%eﬁ¥)§np oyed sanple preparation techni ques, and a
[00184 t i cul ar apparatus. Since an error range in DSC
Stept her nograph is about 2.0C, it should be understood

tBiap 2 Fea abesass ot Deerer iR CPRGOpamerrpsefed R thgdymula IV)
whistataesrisks héaetang angepofindeptese 2ta@iChy Fme femutlai (RHtvish a
comPbuhdest debynid 6 yisd frmulailidveral | pattern is

| TRAS L3BtioWMh £ b6 PBrLRRRGE nNhe reEed @SE dbpendilgngrie of a base
incll&(#l%t %H{ngggg%g}ﬁqiggﬂiﬁé,ocﬂmethylagi%b&figgn@?héﬁé)zlﬁﬁgg) N-
me e Ralincol it rab DSy hyaf € LR UG oo vecd oo e
solvgBf-nt (DSC) of type Il crystal is 219.6, 2.0C,

phefagreaistign Zotyegt. theprlvemdthasrie YsPerB APy B1p b used:
Parfic6i@rly podeireBxarmpluese, tetrahyrefprass optdimgvlsferarpmide.

f Retbesn eyl 1o pedobyed e abohit 6w N OEKanpdfesablwhit chomr e
tempOtatuit €HE0AC OREA¢Hidn tikee BC@Pehair tolEd hoesennd preferably 1 to 10
houktdyention. DM di nethyl formam de THF: tetrahydrof uran
[OOW?C: wat er - sol ubl e carbodi i m de o
[F %ft g%]l 3- (3-di net hyl ami nopropyl ) carbodiim de

“HyUt%oetl ori de) HOBt: 1-hydroxybenzotrigazol e [ Exanpl e

1] [0024] Production nethod o/ L d rﬁ}(z)ri de (2)
[Formula 331 H O
\ / .\\‘\ u N

S - ~J—

<g > Step 3
n IV) " Type Il crystals

R2
o =
R1 H \\\\lk \
\S/ W N
< I ) B
© n (IV) Type | crystals
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N/Po 00O SOC2\-NOO 1 "COeH Under
nitrogen gas flow, to a solution of 5.0 g of conpound
(1) in 20 nmL of toluene was added 278rrgof DMF , and

wheb @IPET 2 Wi pifts1 Al gssgfgﬁ Rty Thd Bes hesL! tant
[0023)? tion was added R on_ ori de
opwi sely, and the reactl on solution was stirred for

Stemsd i nutes. After stirring under ice cooling, _

defss? ied ssan pHobimdning] typetledybiplifromerpadl armieal. A type I
crystak hagbw gelsibilionaahde yweiséred largehamohnengsolventofrai n
recrys3ligatebn.achdyphlivetttal Rys aydirirdol@BiUky tAsh BMRpe 3QQystal, and
is vi§ZusBRPCA3)purifiind 4-cb undHepMsente 39 (tg'e?' foﬁ)lula (IV).
' 1R§8‘V%ta71§ %é‘it'n fPE! n%’%% cPstadith ant)y 3 'ﬁ'&da) e Egrformed
by usi toniz ‘ol n%& Fﬁtf é)ezgrr%)ly r%filran
dim %é% Gcf‘Ff‘cfﬂ“}fé ﬁaa aorru b% cotipts Hoprystal is
dlssgbte\@el@na a@_:l,\/anbhy é),e,agl@g(tg)abé)mg 50 to 100 , and then allowed to
crysapilirst r iGrly siteyl b paetti dny Inppr bedb afof Bpd [afmrmbeea84de ti3eonde@tration of
the compound represented by the formula (IV) by concentrating under reduced
pressures. Also crystallization may be performed by cooling. Also, crystallization
may be performed by adding a poor solvent (solvent in which solubility of a
compound represented by the formula (IV) is small). Also these crystallization
techniques may be used in combination. For example, dissolution in acetone is
followed by concentration and addition of water to achieve crystallization. As
water added, deionized water is preferred.

A compound represented by the formula (IV) (wherein R! is tert-butyl, R? is
trifluoromethyl, and n is 2) has two crystal forms. Spectrum data thereof will be
described below.

Type I crystal
Melting point (DSC) is 224.6 + 2.0°C.

A characteristic peak is observed at 17082 ¢cm"! in IR spectrum.

Peaks are observed at 20 = 10.2£0.2, 14.5=0.2, 16.8%£0.2, 17.1=0.2, 17.7=0.2,
18.3£0.2, 19.1+0.2, 20.2+0.2, 20.80.2, 26.5£0.2 degrees in a powder X-ray
diffraction pattern.

Type II crystal
Melting point (DSC) is 219.6 + 2.0°C.

A characteristic peak is observed at 1686%=2 cm"! in IR spectrum.

Peaks are observed at 20 = 12.5+0.2, 14.3+0.2, 16.80.2, 17.8+0.2, 18.4+0.2,
19.0%£0.2, 21.6*0.2, 33.1x0.2 degrees in a powder X-ray diffraction pattern.
By measuring spectrum data of compound, it is possible to identify whether the
obtained crystal is a type I crystal or type II crystal.

[0021]

Numerical values described in the present specification and claims are
approximate values unless otherwise referred. Variation in numerical value is
attributed to apparatus calibration, apparatus error, purity of substance, crystal
size, sample size and other factors.

[0022]

As for DSC, it is known that the observed temperature can depend on
temperature change speed, employed sample preparation techniques, and a
particular apparatus. Since an error range in DSC thermograph is about = 2.0°C,
it should be understood that the above value of melting point (DSC) includes values
within a range of about £ 2.0°C. In determination of identity of crystals, an

-overall pattern is important which can change more or less depending on the
‘measurement condition.

Melting point (DSC) of type I crystal is 224.6 £ 2.0°C, preferably 224.6 +

1.0°C, and more preferably 224.6 £ 0.6°C.
14



'3 0cF3 0 OH 7 .1.1N 24 To 1.09 g of acid
chloride (2), 5.5 nL of toluene was added, and a
sol ution of 677 ng of am notrifluoronethy-Ipyridine

(?I\>Iel‘fil n%ﬁgt @S@S o?¥§| di (H'yﬁpal 1s§1'§1‘6 f é‘% uen rﬁE{y ‘)19 6+

opw sery S
%ﬁa?%gwrr%%?#ééﬁb]\é\'?]lﬁgéo%é gtl rred for 1 hour at
§ . To this reaction solution, 5 nmL of water was
EX&HGH@@I dropwi sely. After collecting the precipitated
c riist milese btyirfvielnt voat isdnrthbr £xpiaip83d b4 He followhnd Examples, which
areCiotShed ifde@do N@st el adopeds tﬂﬂp%n&agoemm DVSO- d6)
DMEE: - el 1fc9r'fﬁamilde25 1.75 (m 4H), 1.82-2.00 (m 4H,
THR: gfé)crgil 1H) 3.00-3.15 (m 1H), 6.79 (d, 1H, J =

W%E(Z watg u(b e Ciﬁogll%dgiw(egh}]’ﬁ%(g[é%&gyl@%%oPgm)zé}] carbodiimide
B}EJIIBE’tdi %n met hod of conmpound (4) using phosphorus
HOBEy EHIvere o eprotriagode 351 Under nitrogen gas
[EXfammA;e 14 solution of 666 ng of pyridine in 1 nL of
[Ooaabtonltrl l e was added to a solution of 1.0 g of
Prod@@apennglthdll Jfhicll Popfdeagpt onitrile under ice
[FotRQhd B9} and continuously 13.9 ng of DVF was added. To

ithe resultant solution, g a solution of 641 ng of

rus ox?@@hor}gg N mL-of acetonitrile was

@cded dyopw sef-y—overy$ es under ice cooling, and
stirred fao,Hl hour. 'Po t he Ptant sol uti on, a

solution of 677 ng of ammotrlofl uor onet hyl pyri di ne (3)
in 1.5 nL of acetonitrile was added dropw sely over 4
m nut es under ice cooling, and the reaction solution

Wel$n &dri ik e b WasIPowtl oLt §<§autﬁ)|ﬁdoftfh§% &tdorrﬂﬁgm%t(§9§20 mL of
toldde \¢a§aa@éﬁ§/ 8 11;% hjﬁFSOArH; LR era ﬁr%'e Qfaf Jt?ste%@o 50°C. To
thear%ggﬂa {oﬁu {o%el X a ded g :‘C%Etm }é ri an d the

ys % P Wat 173, 50
g e e
deppfstsod Folerl StARAILBA LI bT SUEBI & BRBOUAGT{aRn et flgwonal yhshed with
tolleqﬂe(,),tq) gbtz{q:@y( #eprf3@}d chloride (2) (yield 101%).
'H NMR (300 MHz, CDCls) : 31.14-1.44 (2H, m), 1.39 (9H, s), 1.50-1.74 (4H, m),

2.14-2.31 (4H, m), 2.66 (1H, tt, J = 3.3, 12.0 Hz), 3.18-3.35 (1H, m), 3.80 (1H, d, J =
7 Hz).

IR (ATR) : 3293, 1803, 1364 cm"!

[Example 2]

[0025]

Production method of compound (4) by coupling between acid chloride (2) and
aminotriﬂuoromethylpyridine (3)

[Formula 34]
\E/j\
N7 NH,

>\ N\/\ 3 ;
o0 Sy For\

2 0 4

To 1.09 g of acid chloride (2), 5.5 mL of toluene was added, and a solution of
677 mg of aminotrifluoromethylpyridine (3) and 330 mg of pyridine in 0.5 mL of
toluene at room temperature was added dropwisely over 15 minutes, and the
reaction solution was stirred for 1 hour at 30°C. To this reaction solution, 5 mL of
water was added dropwisely. After collecting the precipitated crystals by
filtration, 1.45 g (93.4 %) of white crystals (4) was obtained.
LH NMR (300 MHz, DMSO-ds) : §1.27 (s, 9H), 1.25-1.75 (m, 4H), 1.82-2.00 (m, 4H),

2.40-2.54 (m, 1H), 3.00-3.15 (m, 1H), 6.79 (d, 1H, J = 8.4 Hz), 8.10-8.18 (m, 1H),
15



Under nitrogen gas flow, to a solution of 1.0 g of
conpound (1) in 4 nL of nethylene chloride was added
13.9 ng of DWF under ice cooling. After adding

- szs%'&oﬁg §¢& ¥ 73190l U(%é A0 13h 383419, ghpoxal yl chioride in

[Exa of "met hyl'ené 'chl oride at the same
ature and stirring for 1 hour, the solution was
- [002@l4j usted to be at room tenperature, and stirred for 3
Prodhotips m@bbdefcompouddst] hbied Bidspheow prechderide i on
[FormndeB5) educed pressures, and 1.21 g of acid chloride
~ (2) was obtained. This conp& (2) was added with 3.5
)i\ nL of toluene, >%pq*tenperatur 5, adjusted to %ggiﬁp

aanAzﬁn sol ae¢or

m.not r i fTuor prrat by rldn,ne(S) ano>?3$ff

py{|d|WéH|n 15m_9 t ene was added'dr gvvlsely

over 10 m nut és and the feaction solution was stirred

for 50 minutes. To this solution, 5 nL of water was

added dropwi sely, and precipitated crystals were

dohd@achietbdey ddsl fiswat & enluticn ob6@6 mglofdRygdin@lin51 ML of '
acetédikrildwaBidddegriy st &1Gtioh Bfanpke b npdd28] (1PivdusLicdcetonitrile
und "CQQQ 191f1 Cé}{HJQ&H}@n § sliﬂ(qB@m%WWW§sQ@GE@Ch"FQrthQ@esultant

solu th rvﬁ o yciléoxl’}lde 9,} L of a/cgﬁomtrlle was
addedl ﬂlré)plwmef_]'y v&r éFxgmutes u ﬁaé?e caofin and 1rr for 1 hour. To the
resuli g EPBAT, 215095 081o! EIBER A ROPRTIEOP ﬁ@t%@ﬂnéﬁ@ in 1.5
mL eficstonierilay aaddddd 87 epvitpedt optod phambes péﬁ?rawﬁlceﬂlaé and the
reactinpdesolitten eesldthgedifcr 8haminasey, ison Henugtinond wa30°C for 1.5 hours.
To $hisldobetid0r7 mihetiwatSokyeatldvddreh eisely. edl'tof mittruemwtdeefiltrated,

. and %Wﬂ&lso@ewgghé'@dwg ol 88 SUE&eS, 1.04@bt781M%).0094)0w 8¢ obtained

mw%d blgride (2). To this acid chloride (2), 5.5 nL
[Exdd L ]uene was added, and a solution of 677 ng of
(005 notri fl uoronet hyl pyridine (3) and 330 ng of

ridine in 0.5 nL of {ﬁ?l uene was added dropw sely
Prodyigsionime phasyeleco map oyrshify tisiie P33 It &M Lostf% he reacti on
- [Forgoilat3édn was stirred for 1 hour after adjustnent of
tenperature to 30C. To thi §~g@§ct|on solution, 5 nL of
K

| water was ed_dr gpw sely eowpi t at ed cryst al
ted Cg d?tsgb to obt ai n 1>Q5 K9, 314 ;\\#a
0@4 eyhite cry§t%1| Son W

1

Under nitrogen gas flow, to a solution of 1.0 g of compound (1) in 4 mL of
methylene chloride was added 13.9 mg of DMF under ice cooling. After adding
dropwisely a solution of 530 mg of oxalyl chloride in a 1.5 mL of methylene chloride
at the same temperature, and stirring for 1 hour, the solution was adjusted to be at
room temperature, and stirred for 3 hours. Solvent was distilled off from the
solution under reduced pressures, and 1.21 g of acid chloride (2) was obtained.

This compound (2) was added with 3.5 mL of toluene, the temperature was adjusted
to 30°C, and a solution of 677 mg of aminotrifluoromethylpyridine (3) and 331 mg
of pyridine in 1.5 mL of toluene was added dropwisely over 10 minutes, and the
reaction solution was stirred for 50 minutes. To this solution, 5 mL of water was
added dropwisely, and precipitated crystals were collected by filtration, to obtain
1.42 g (91.5 %) of (4) in white crystals.

[Example 5]

f0028]

Production method of compound (4) using phosphorus pentachloride

[Formula 37]
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[ Exanpl e 61 [0029] Production nethod of conpound (4)
using thionyl chloride (solvent: toluene) [Fornula 38]
NH2 3 6 b Under nitrogen gas flow, 0.05 kg
of DMF was added to a solution in which 30.5 kg of

tol uene was added to 8.8 kgcofxconpound (1).
Tenperature of t e ,Sol ution ﬁ;;L justed to 50C, and

:>\4N of ety on i de was, added gropwi seley @ﬁqrmﬁ
o@Brn Me§_T486605 C cATTer stir or \ B85~

n1qute§°ﬁt the same jénperature, the t@npe tur% was

adj usted to 30C, and“a solution of 5.4 kg of*

am notrifluoronethy-Ipyridine (3) and 5.8 kg of

pYmiddi metrioge 8 g8s Kigwotto taodolietien wdq . @ddddtodhipdpwds@) yn 5 mL of
metBYRneAD 15 AMtes Alded KT It @g%hdsﬁhb%ﬂermécﬁ\@ﬁmenﬁnder ice '
coolY\ﬁé Qn& tﬁe lfga&ﬁod leﬂ@xrd% wﬁ Eﬁ?leﬁitf ' Egult h'§ol§gxlxtu& LOWistilled off

from ol 10@1qu red c to ob aTg 01d o ide (2). To
s Bressuss L8 X@g

hlss%ﬁl PRIKIAE %toé‘te“&’&a? QL Dy it o PheT" me of

amigpiritlypromethyl Ft"dfclléét(ébaﬁ 330 pE of pgALd laﬁéln\%a%ﬁ’éd(’f toluene was

addﬁwd@@pwsﬁh ovey kgrr@flut@cﬁdrmanmmp@&tgr«gnédhy reedtéfin solution '

waslirtel dor 9hoRr Uftenfadi onpoimoo (4 mpeast wiet i 30EC. | Monthis eeaction

solwR koS thams. ofl R tepecd o add «af d mdpiviieelgt y@tralz@mfte@@ﬂmumd“ ere

collékd WASH BRI, 8d, o ,RATh 8 46NAIALE 8)) (4T iRGAK VRS stals.
[Ex? ?Q{g pd at IR 1686 cm 1 (measured by KBr). The

(00 alned crystals were type Il crystals. [Exanple 71

30 i on of. coppound 4 u t hi qn
Pre HikaT s g REDBh POy ReiphutP a0 £ oride Tglihate ol ane
[Formulaoggh gas flow, to a solution of 0.5 g of conpound
(1) in 2.0 nL of THF was aﬁd%\&ﬁbS ng of DMF under ice
ceollng ﬁ¢ter adjustlng the t @,ature of this CFs
>\s éxa' ti on_of 258|@gof H%omw)fjf
Sl @ngn 0.1 fMCo He'lhas added an&\ﬁthFadrtWon
soluti on’ was stirrea f oro 115 hours. Tenperature of
reaction solution was adjusted to 30C, and a sol ution
of 339 ng of aminotrifluoronethy-Ipyridine (3) and 330
of pyridine in 0.5 nL of THF was added dropw sely
ngkﬂdes HiiteEeR$2s Ao, thed keadtDMF wat adfeh tovasosttien gy which 30.5
kg dfool@neovas added be8fake of emperand (b, diwnpdrenusgasfahe solution
waswady uatkdiech. 5@4€7 amg 4.8 k286 t hqomayit dhil iy ev asad dield dfopwisely over 63
mirAlBE €6t USEC ps aduct Aﬂt)er\&@ﬁ'rﬂl@ Rir %dmmﬁﬂe@rag&BEQ-;ah@y&'inperature,
the W@&p%?ﬂ%’i‘@tweaq @d}@h&z‘dl ttoebr(ﬁ@ aﬁﬁda Edl%@lomg k\M deh THF

aml %Itthug m@t?l@l;?dl?dﬁl%l (\é?rdkd %—‘osftd cﬁqquf rk%rgfttpfﬁene was

add rlonv%;se 3ta¥1 on 0 ingt I‘ I‘ e ese CIQ lgfvgflsb} W séhmg with 3.8 kg
of te epgct é\gtels tlfrlr}n(gr iF SH téﬂpdfo& @g af 30 o 37°C, 26.4 kg of
wateppouiedarongisabeaidied torB2iRi Ct"@r @tratrf@s | Rfter stirring this
solwpactt GifOto vAf ¢ doc¥§ stialusepfcrrgapownte ¢d}eoned by filtration, and
wadhedswied witne. 9ok hifsaptr@ramii c1podks (s whghe ved kg, 91R2 %) of
compB88dam) whsObeasaad WyitKBE)stalhe I@biRIchadn GF ¥Hid Systals of
com‘%h%dtdpg alslmgds\(ﬁ“gdil §nd Li@ﬁ%@dt@rékc[p%g&l%?%ogpgel%GEd QP IR 1686
e (SalvEne BRI RoThi o ot b A by 8 ot

o mp/‘etﬂ 16 b "--mn--- bo2H,

Producnon method of compound (4) using thlonyl chloride (solvent: THF)
[Formula 39]
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120 : 03 0/s\_/ HH A4 Under nitrogen gas
flow, tenperature of a solution of 0.5 g of conpound
(1) in 2.0 nL of DMF was adjusted to 50C. To this
solution, a solution of 248c of thiony-1 chloride in
0.1 nL of DVF-was added aﬂg ﬁareactlon sol uti on was

ﬁ red fescy,l hdi': r erd‘tu?”@ of the reacti®n-"
hl on -was*hdjo

tied it b N “of ngy
Sanioeet ri f oromskt(ylmy i di ne (3) aﬁidHS i of |
yrldl ne in OL5 nL f DVF was added dropw sély over 8
m nutes, and stirred for 4 hours at the sane
tenperature. 530 ng (68.5 % quantltatlve val ue) of

rfgtl(r\/l% QB%%Q‘HOV& 4t) ugﬁ)@lecﬁa(f g%‘ of rthu% S I)lIIL go(me of

THF&‘VS?% rgs}ﬂ@z)]?gdlrbder lci %“ H-sﬁ us J‘le temperature
of thssipirangpers fir a0l 8o PpobihigRvehlandadn 4} gl THE
was abded aed the rewitien @crlyéltoalvsas piRrrg efef rluﬁrhéﬁrwﬂ%nperature of
reactgpy sbhltsorofvas edpound t¢ 4P° ‘\?vasndreas@llwfe@ln of3d9 ang of
amimhsaflactenkstilgypdale (8% ndb3Hr medbfgtyridRné68®.8mL of THF was
addedBasWhedy By e KBmhinuthg Ll gidedhceibySdohtSoMr=e dtieed fdr 3 hours
at th%r&‘}é%éakesm éxg)ﬁafmla%dgtlie[noxgg’@r Recrysdal |642731tn|0q|37f7r°/9rﬁuant1tat1ve

value V&% bjéctty %t( \H{P‘S 195&’3t§h%r Q &Ma GV‘Q ®p8ARed an
flll',e{%és féitgga%vi%oai t b‘{1 rl}/s a g 11%[) gds?téll ed of('if frodm

was

ohe

the qhtggbﬂd\ﬁ@auatmswéerga&l@?twsweaug% rers apripriation of

crysfals.t r Bhessncryabals tiran cabested i fikiraom aqyl 496 seting %) of

comﬂﬁt@r(%masewﬁtaatqdngl vhits cspstads.onfFaspevorwmlofprleiss arwestals of

comhint (4 vafs gleboniededniat éfarhardringicspdkeebedbtarvedsit TR 1686

cm' I GHDYAIre@ng KBhX I attiO8b tuase RIS ek 18 mapwits Bk Y1 8ty 3216 t 0

[Exadie gihe obt ai ned suspension was stirred for 165

[0037] nutes at 10C to 20C. Precipitated crystals were
collecte filtratio and st.a

ProdiigFiss LIPS P S0 Ay B LU IR O (ULt e MEhe

[ForgygladOlinder reduced pressures, to give 11.8 kg of type

| crystals of (corrpound (41 > IR spectrum was
nceasured dicijystals (t W eryst al s) of (g:o &
>L be e tC>TS( g et r_l_a.l_ﬁ_shovpbl 4 —

,I
o ehapacg@p,l stic pedk ~at1R|1686 cm g?gaa‘s_y»‘edebyN

KBr ) . Cryst alg (type | oszt al s) of conpound (4),

bei ng a product, showed a characteristic peak at IR

1708 cm 1 (neasured by KBr). [Exanple 10] [0033]

Powder X-ray structure analysis data For a )

CORBOLAL PRy BxeHPEd tUYPLIRE UEHBLR spistionefidre oL aggpound (1) in
2.0 oilf firRANME was pditsdedhso §P°€ypéo lthisrspdups, andl utigreof §49 mg of
thioayystilatislevimrte 1 mea st DAF wess addeglsand thecremtminssadhiown mgps stirred
for B5NRAks.at Tdh@8rLmrd of Bhd R pRat Solini ¥e e sCadjak@ldStot 30T, and a
solu§1|39\/\6f%@kl%g%tf 2t notildfl dorokfle thylps@i@ine X%) dnd BBO/mg b8 pJridine in

0.5 his c;lf’D Qe %as%9d§d d%§pé s@gga@e% (Ihxeﬁes aﬁaysfemté)for 4 hours at the

sam\e/\\let¥ré1p8%‘a %J s ?%g% g%ao % c]]%an 1 F&zﬁ val Eobig%cvterpuroduct (4)
Was:g@ngrar,f 8, o1td 154s01f9106 51 6) “?ée’f]_“é‘é d(rf)ghésellsl and
precipijated aystatiwas qollastedby filyrasigavi sodbied vadeayreduged pessures.
500 tnyp 654. 6 Chlysft @inspouadd 4Fivgps dbteinedsinpohidercrsétaty d&tspegfrum of
whitey@estdls of yshabsand [(Exaapheakiited, COB4d cMetdctargstpopntk was
obs3at@ at PBQA686 cm ! Meéddured Qi KBS . OfTHeNsh th &l dry6tals tadtlrs type I1
cr\s@ﬁ‘ﬂ type Il crystals were neasured. As a resul't,

I3 poi nt of type |I crystals was 224. 6C. I\/lel ting

Examanet of type Il crystals was 219.6C. [Exanple 121

[00 %‘i
Recry stalhzatlon from type II crystals to type I crystals

Under nitrogen gas flow, to 15.0 kg of type II crystals of compound (4) was
18



~Conparison of solubility of type |I and type Il in
vari ous solvents. - Solubility of type | and type
Il crystals in various solvents were neasured, and the

r |ts arg shown bel ow. Solubilit f type | :
addgd 359-&?‘&% fhaceierer Arddy %H&Fﬁ&l%‘*i%@%@&&é}qcyed to dust
rempyaleanchiilishtient andhbenaashedngitind. theilageiong- a After
con@ngsoinvethianoluntion pTabreal br8olurent8.$disubli ddivyized water having
subjevte) Yo2b(st réyasral aa )it edtsonl Waeldddedsirabwsely at 52°C to 54°C.
The [FbeRinQH QB BAG R WaDekidredGod AleBaRt ledat Q0dd th2bhanol
Prec’]ip?tgtezh %sﬁﬁ%t&&% c%‘ll%gte:hgb}%lg‘tagf%%, ;né%rf}stgi‘s J'éfe washed twice
with 12.1 kg of aqueous solution of acetone, and dried under reduced pressures, to
give 11.8 kg of type I crystals of compound (4). _

IR spectrum was measured, and crystals (type II crystals) of compound (4),
being a starting material, showed a characteristic peak at IR 1686 cm' ! (measured
by KBr). Crystals (type I crystals) of compound (4), being a product, showed a
characteristic peak at IR 1708 cm' ! (measured by KBr).

[Example 10]
fo033]
Powder X-ray structure analysis data :

For a compound represented by the above (4), powder X-ray diffraction
patterns of type I crystals and type II crystals were measured: As a result,
crystals showing a peak at 1708 cm'! in IR spectrum were crystals that show
peaks at 20 =10.2, 14.5, 16.8, 17.1, 17.7, 18.3, 19.1, 20.2, 20.8, 26.5 degrees (type I
crystals). Crystals showing a peak at 1686 cm'! in IR spectrum were crystals that
show peaks at 206 = 12.5, 14.3, 16.8, 17.8, 18.4, 19.0, 21.6, 33.1 degrees (type II
crystals). Fig. 1 and Fig. 3 show powder X-ray data of type I crystals, and Fig. 2
shows powder X-ray data of type Il crystals.

[Example 11]
[0034]
Melting point data (DSC) .

Melting points of the type I crystals and type II crystals were measured. As
a result, melting point of type I crystals was 224.6°C. Melting point of type I
crystals was 219.6°C.

[Example 12]
[0035]
Comparison of solubility of type I and type II in various solvents.

Solubility of type I and type II crystals in various solvents were measured,
and the results are shown below. Solubility of type II crystals was determined by
adding crystals gradually to each solvent, and measuring and calculating a
dissolved amount.

[Table 1]
_ Solubility (wt%)/25°C
Sol t
olven | Type | crystals Type IIs crystal
Dnchlorc;methan 102 2 46
Toluene 0.05 ] 0.14
Methanol 1.23 - 4.80
Acetone 423 13.10
EtOAC 1.48 4.51
THF 7.25 24.06
DMF 21.91 33.00
Acetonitrile 1.22 2.61

Comparative example 1 19



7.25 24.06 DVF 21.91 33.00 Acetonitrile 1.22 2.61

[ 00361 Vorking exanple of coupling nethod by WsC/ HOBt

Coupling experiment was performed by using a commonly
[OOSG?Edeﬁgndenﬂqngf a;;;lent_. WBC/ HOBt used as a coupling

: in e foll ow ng exper IS a reagent
Worki nerrsanplaeieerupding wethAd %%@ﬁ@hﬁet ween cgr boxyl i.c

gougdliapexaatiment [vror pedfermdd byrgens g cmggenygiredfeggensing
agent.0 WSSUHOE tomsedf asH0 @onpling reagmolndhefpllawtn BeRarimept is a
reagddf QthbAlyUes-anit Ny b pylihdtehéBbetwedn edrboky DVecideael amine.
[Forr?ﬁgaegl]364 mg of WSC and 307.8 ng of HOBt at -10C, and

e reaction ,fﬁ@lulon was washed with 4 nL of DW.
Reaction tenpéragurg was raised to 0C, and the

>Lrﬁaction sol uti onyfaqgtirred for 2 hogrs, 7 $Hen
'St g at room t gnper at ur e>kor,N o yuils. Thi
or@:n, sol utiomwas quant i fied, & 2. Boo Of
obj ecti vECHH oduSC(AHPBhas geffefat ed. [ Exanpl e 131
[ 00337] (XRPD) Measurenent of powder >é ray diffraction
pattern <Measurement condition of type |I crystal s> -
6%1?(9%@@%(?%5%5%5&,;@0& LA 1RSI R o ffo royiealip and 323 mg
of 31?8'1()?8\?\]]“8 0 ﬁlgg?}ér%él %‘p(lé%g ié%%smae&fﬂﬂ/ﬁie _ei"eng@(ﬁeci 5'@4 mg of WSC
and §07F. -0? - ' nc ! trleggtiac%o{u Iionrgwta SBQW’-&%Eh 4 mL of
XOF-8yma; t fbn a?b‘:aerrg { hé SCri §é%|
DM Ryeastoon S REA SurOF- S p AT Both b fREGR bt ution was
stirfeAfpal tousy, RINTheITRirIed ahvigorh b P TasHT Rigaddhours.  This
reacGohpoOl@tidOWas quantified, and 2.8% of objective product (4) was generated.
[Example 13]
[0037]
(XRPD) .
Measurement of powder X-ray diffraction pattern
<Measurement condition of type I crystals>
Powder X-ray diffraction measurement of crystals obtained in each Example
was performed under the following measurement condition according to a powder
X-ray diffraction measurement method described in general test procedures of
Japanese Pharmacopoeia.
(Apparatus)
RINT TTR III available from Rigaku Corporation
(Operation method)
For a sample, measurement was performed under the following condition.
Measurement method: reflection method
Type of optical source: Cu tube
Employed wavelength: CuKa ray
Tube current: 300 mA
Tube voltage: 50 Kv
Sample plate: aluminum (diffraction peak derived from aluminum 26 = 38.2°)
Incident angle of X-ray: 4° to 40°
<Measurement condition of type Il crystals>
(Apparatus) '
RINT 1100 available from Rigaku Corporation
(Operation method)
For a sample, measurement was performed under the following condition.
Measurement method: reflection method
Type of optical source: Cu tube
Employed wavelength: CuKa ray
Tube current: 40 mA
Tube voltage: 40 Kv

Sample plate: glass
20



-(Operation nmethod) For a sanple, neasurenment was

perfornmed under the follow ng condition. Measurenent
net hod: reflection method Type of optical source: Cu
t ube Enpl oyed wavel engt h: CuKa ray Tube current: 300

?ge ft)@gg%k daeK&/ §an‘p| e plate: alum num

rived from al um num 20 = 38. 2)
angl e of X-ray: 4 to 400 <Measurenent
d|t| on of type Il crystal s> (Apparatus) RINT 1100
(IPéval | abl e from Ri gaku Corporation (Operation nethod)
Mdaguramsatrpf o fr aedsilrsenetion wasctpenf or mred under the
f oM e@whi Agn €06k fhnif e d MBS tESYE B e STBE RS crk a1 £65 8298 d in each
Exﬁﬁﬁh@‘* a@ﬁ@f&fm&phh&@ t O oW 1n9&0¥1&ﬂ?01ﬁnp| oyed

CuKa ray Tube cur rent: 40 mA Tube voI t age
ARG B0, A R o
El‘? HFemled lsor pti on spect rum Measur ement of
(Operatigremeshrsdy ption spectrum of crystals obtained in
eabpr Bcanyplle masspenfortmeds nedermetheirfdel [tbwifelgowing condition.
Mezendé e ot meft KppaA AR usd thbBA& BYAGNAS60 avai |l abl e from
Redbleition: i @hen Scientific Inc. (previously: Therno
DB &6F BN Ueteldod- ) (Oper at lf on ffgt hog) e Fg{l gWI g
rtrorne unaer
Xafﬁj &ﬁﬁ%gﬁ‘g LIS B8 od: ATR et hod ( Ker)
p o

[0039]
(DSC) _
Measurement of DSC data
<Measurement condition of type I crystals>

About 1.131 mg of crystals obtained in the above Example was weighed,
charged into an aluminum pan, simply sealed and subjected to measurement.
Measurement condition is as follows.
(Measurement condition)
Apparatus: Rigaku Industrial Corporation Thermo Plus DSC8230L
Measurement range: 130— 250°C
Rate or temperature rise: 10°C/min.
Atmosphere: N2 100 mL/min.
<Measurement condition of type I I crystals>

About 0.976 mg of crystals obtained in the above Example was weighed, -
'charged into an aluminum pan, simply sealed and subjected to measurement.
Measurement condition is as follows.
(Measurement condition)
Apparatus: Rigaku Industrial Corporation Thermo Plus DSC8230L
Measurement range: 130—250°C
Rate or temperature rise: 10°C/min.
Atmosphere: N2 100 mL/min.
[Industrial applicability]
[0040]

By using the present invention, it is possible to efficiently produce a
compound having NPYY5 receptor antagonism, and to efficiently perform
purification.
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Resolution: 2 (cm') Detector:  DIGS detector Nunber of
times of integrations: 32 [Exanple 151 [0039] (DSC)
Measurenment of DSC data <Measurenent condition of type
| crystal About 1.131 ng of crystals obtained
[Docwmemhéa@BﬁQéuE%anple was wei ghed, charged into an
[Claiad Uhi num pan, sinply seal ed and subjected to
BEHSdE &R prodMeasg b ensipbuodndptdsentedsbyashe i nas (TV):
[ForthMRasiur ement condi tion) Apparatus: Rigaku Industrial
Cor poration Therno Rl us A2SC8230L Measur enent range:
130- 2500 Rate or ature rise: 10C mn. -
R Ammnso e: 10 m n. <Measurenent condition of
\\Svy FYSTaFE SNy About 0.976 ng of crystals
( 3bta| n thé above Exanpl e was wei ghed, charged

QGpto an aIu&@nun1pan sinply seal ed and subjected to
measur enent. Measurenment condition is as foll ows.

.(Measurenent condition) Apparatus: Rigaku Industria
wherepd ROTi@LLO5itHIied BP uRkUBs tHSES2 304y 1 MRASYE @FR Huté BBYhsubstituted

allwll%gd%? Cl Bﬁéeltg saltQRLEAL MieCt ek & whH Mfbrises reactin
ng er% b 9ﬁ ﬂ%ﬁuﬂa( Blndustrlal applicabilit %

comﬂﬂﬁ@ fpgﬁ BENY Hife presen% i nvention, it is possible

[Forpyla iciently produce a conpound having NPYY5
regeptor_ant onisn1 and to efficiently perform
L_PpuRy{ i/cat hons_[ Document name] Clainms [Claiml] A
roce s for pro¥ucing a conmpound represented by the
Frnul : [ Formul a 3]

wherein R! and n are as defined above, and X is a leaving group, its salt or a solvate
thereof, and

a compound represented by formula (III):
[Formula 2]

X
‘ Z

H,N N (I

RZ

wherein R? is as defined above, its salt or a solvate thereof.
[Claim 2] -

The process according to claim 1, comprising a step of obtaining a compound
represented by the formula (I):

[Formula 5]
0]

S J
0O

n (1)

wherein R! is substituted or unsubstituted alkyl, nis 1 or 2, and X is halogen, its salt
or a solvate thereof by reacting a compound represented by the formula (D:
[Formula 4]

]
R! H JL\
\ﬁ/ OH
(o),
n M
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R2Z wherein R is substituted or unsubstituted al kyl,

R2 is substituted or unsubstituted alkyl, and nis 1

or 2, its salt or a solvate thereof, which conprises
 reacting a conpound represented by the fornmula (I1):
whererg By pad pjare agiiafisied akpvends aliog aasolvatkithetpodsode
halogemhtkng sgentl eavi ng group, its salt or a solvate
[Clatthedleof , and a conpound represented by fornul a (ren):

[ Fiod prtcas2dcdoblingab @INnR2, & heASn 4B hAREARAUE aghliSis selected

fromsﬁ‘ﬂl(tsp‘ﬂbr@s oc’)glc‘}llﬁ;r_?det, %Bgﬂ(oru_g geﬂ't:ml'g(lrla@%x Iﬁ%ﬁﬁﬁ'ide, and thionyl
; b ng a

chlogicagprdl ng to claim conprising a step of “obtal ni
Knacoqﬁoynd represented by the fornula (I'l): [Formula 51
#hef'ein R is substituted or unsubstituted alkyl, nis
17 Proceghpcorriiners  aggee aftdaimg 1 top. eomapiivag eacting a
comphiaydersfrrpsented by ithg fer mdagdUnits sepr @se atledtebsheréd and a
compaurmiteprédonted e rthulfernddla (011, tOshltloy a sserteithefdof amnche
presBnéd 6f @5a6kefi ned above, its salt or a solvate thereof
[Clagdds]a hal ogenating agent. [Caim 3] The process
,aﬁﬁ;é)[)pcicegs E&OQaﬁig%%nym%rcﬁ’l c'i]airn&el @@h?gﬁg?eﬁh leu%qg,nﬁyridine,
tetrél?ydsrg uer(é‘l%,egimethylformamide, a mixed solvent thereof or an aqueous solvent
thereof is used as a solvent.
[Claim 6] , :

The process according to any one of claims 1 to 5, wherein R! is C2-C4 alkyl, R2
is alkyl substituted with halogen, and n is 2.

[Claim 7]

The process according to any one of claims 1 to 6, wherein R! is tert-butyl, R2 is
trifluoromethyl, n is 2, and a compound represented by the formula (IV) is a crystal
having peaks at 26 = 12.5+0.2, 16.8+0.2, 17.8%£0.2, 19.0+0.2 degrees in a powder X-
ray diffraction pattern.

[Claim 8] .

The process according to any one of claims 1 to 6, wherein R! is tert-butyl, R? is
trifluoromethyl, n is 2, and a compound represented by the formula (IV) is a crystal
having peaks at 20 = 12.5+0.2, 14.3=0.2, 16.8+0.2, 17.8-0.2, 18.4+0.2, 19.0+0.2,
21.6+0.2, 33.1+0.2 degrees in a powder X-ray diffraction pattern.

[Claim 9]

A process for producing a crystal of a compound represented by the formula (IV):

[Formula 6] '

0 = a
rR. N JL\ ‘
H

I
<O>n %

wherein R! is tert-butyl, R? is trifluoromethyl, and n is 2, having peaks at 20 =
10.2+0.2, 17.1£0.2, 17.7%£0.2, 26.5=0.2 degrees in a powder X-ray diffraction
pattern, comprising recrystallizing a crystal of a compound represented by the
formula (IV) having peaks at 20 = 12.5+0.2, 16.8+0.2, 17.8+0.2, 19.0=0.2 degrees
in a powder X-ray diffraction pattern.

[Claim 10]

A process for producing a crystal of a compound represented by the formula (IV):
[Formula 7]
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from phosphorus oxychl ori de; phosphorus pentachlori de,
oxalyl chloride, and thionyl chloride. [ aim4] The
process according to any one of claims 1 to 3,
conprising reacting a conpound represented by the
forrrula(ll)olts a solvate thereof and a
cogpound rep sen ed t?y the formula (111), its salt or
RL_a sl yat e\t [y he presence of a base. [O aim 5]
SThe P ocess ac@rdl h'g to any one of clainms 1 to 4,
(‘ er ei\a—t0l uene, pyridine, tetrahydrofuran,
Imet hyl f or@@m de, a m xed sol vent thereof or an
aqueous solvent thereof is used as a solvent. [Claim
6] The process according to any one of clains 1 to 5,
whenghe Baiin tRIt-butybR'Cis wiftyeronmehyk agdiy s 3 ystng pedles at 20 =
10.2¢0h Had 6§eh,16a81E 01, (19 2F 0]20113 T @2, 18.3+0.2hé9 3t 8s40.2£0.2,
20.8&qcHrad. fg Otmd@gmes)neaqfowclleainSavldtffraGSt;iomApetteirm Rmpyising
recri &h1ir A ¥lcrydR81 bSa boinbbued eomebyhted byl theXordlth @V) having peaks
at z@@rﬂ@wnd S qrar@s@@t a6 650 kher fsor oyl 88 (k)0 2] 89 82w ysib0.2,
33.1 V%agiﬁgglﬁ ovgt%r‘X l‘gy\l\gff@'a%tlotjr%agte?%lz 17. 80. 2,

egrees I n er X-ray diffraction pattern

[Claf‘@ The process accor d| ng to any ope .
LA EFOREe rprgdugierefysR! ot o u%gpreﬁs? 4B o formuta av)
havingipeplippbRBEHN-259-£51 D1+ 0 |- (:or(?p?o T8 SRt Rty ppowder X-
ray difirattoomphetefn \fommisang ppt;etlalngqavrm;galpdaﬂ(gorapom represented by
the fb2mola 2LV) vtk BeakltatBh 2,121+ 8:20.18,8168.2410.82;0.2, 19.0=0.2
deﬂrlegs Qrga%’owa@r 6=fh2difB3ctibn gaﬁ}c@&ﬁ 89Shé PréceROWderdifrg @Yclaim 7, and
recrgétfag"i}j Afik kRO PG A&L E]rysE:ﬁj aim 9] A process for

[cl cing a cryst al "of a conpound represent ed by the '

F§p gle?sé& Fonrggl %56 Ci(% rR2 }_g—ds-lc—iﬂ\]f) se ae%@j' t ?o mula (IV)

rQc I' ]; C r r rmu

havipg\neals gL 3RS 892302 19350 627 q;g; 1? 5202, 183202
19.126).8=80.2 Tdbgr 208 Hh2. 260wdet dogreay iny Pfﬁorvalér |Xo’ﬁa3 2Xiffeaction
pattpai,t@mpritogpbidhing & eosystdld ¢anpapral wpysiealtedby ghe formula
(IV) dewviog peb ksepr Hsern2apt by, tthes £ onib 8 X 0.9) 1hé&vi hg. pdakd.2,
19.08t0.202F 6125, 3912,0.48efRe in hpckUoe? X180y Qiffra2tidRPaeRSNn by the
pme&Qs T SV gdtté ine gt%nlaﬂ%ttﬁ %btatlge@uostm

(Cle: cess for producing a crysta a conpound

et BiEd BER oo WA PERUE DLyl | ant n

[Formulp, 8]haV| ng peaks at 20 >

o U\Af

ﬁ'
<O>n av)

wherein R! is tert-butyl, R? is trifluoromethyl, and n is 2, having peaks at 20 =
12.5=0.2, 16.8=0.2, 17.8%=0.2, 19.0*=0.2 degrees in a powder X-ray diffraction
pattern. '
[Claim 14]

A crystal of a compound represented by the formula (IV):
[Formula 9]

2
0 = "
R1 H \”\ X I
(6) T
0 .

0
V)
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10. 2=0.2, 14.5=-0.2, 16.8=0.2, 17.1=0.2, 17.7=0.2,
18.30.2, 19.1=0.2, 20.2=0.2, 20.8=0.2, 26.5=0.2
degrees in a powder X-ray diffraction pattern,
conprising recrystallizing a crystal of a compound
wherkf8PRESE 042D Y], sl teifMadrametf], BAY inng N@akedpead@ ot 26 =
12. a41=% 230, ¥+0;zir 16380=@ 2, 16.88-02218 4& 320120182, 4?\,\1363,0)(2 33.1£0.2
egrees in a powder X-ray
?egr%e flfnlag?w%%r %5??3%#&%&%}?&%“% A process for
Clai cing a crystal of a conpound repres en t ed by the
fﬁoprnﬁtad PAPPTHANA g epERies et Ppbhe formulag ‘55
- [Formwla73Q@l. 2, 26.5=0.2 degrees in a powder X-ray

dlffractlon atterp; ri sing obtaining a crystal of
ﬁon'pound rﬁjres nt e

' by the formula (1V) having

Ri_PE O & 12.520. 2, 16.8=0.2, 17.8=0.2, 19.0=0.2
Sdfegr "ap erNX-ray diffraction pattern by the
(gglnoce atcording to claim7, and recrystallizing the

ained crygetal. [Claim12] A process for
produci ng a crystal of a conpound represented by the
formula (I'V) having peaks at 20 = 10.2=0.2, 14.5=0.2,
wherbn $20is 2ertifutyER?2s trifl argmethylg 284 i3, 2, fgivingap endothermic
peak2ét 2r06L2.020iBa@ifere2biaddsOaZnidegabesmpetrya powder X-ray
[Claghffglacti on pattern, conprising obtaining a crystal of
%G&ETBQMWrJﬁQEﬁ%@@tb%Qh@)fohﬂﬁlaf(QDm“ a (1V) having
[For%gﬁ\slla 12.5=0. 2, =0. 2, 16.8=0.2, 17.8=0. 2,
&2, 10 ¢50. 2, 21.6= ary 2 33.1=0.2 degrees in a

X-ray g ffractlon pattern by the process
R1\ac do aim8, and recrystallizing the obtained
O'aim ¥3] A Orystal of a conpound
épres ed by the formula (1V): [Formula 81 0 N (1V)
WHerein R isitert-butyl, R2 is trifluoromethyl, and n

is 2, having peaks at- 20 = 12.5=0.2, 16.8=0. 2,
17.8=0.2, 19.0=0.2 degrees in a powder X-ray

vvheretan{IaC::flu%gttpé‘tt 'ti m&shglsﬁlg]megﬂlké G %@hd?{zxs‘%al n 1ts salt or a

represente ornufa or ul

Sd”&ﬁ% is tert- butyl R2 is trifluoromnethyl, and n
is 2, haV|ng peaks at 20 = 12.50.2, 14.30. 2, 16.8-0.2,
17.80.2, 18.40.2, 19.00.2, 21.6-0.2, 33.10.2 degrees
in a powder X-ray diffraction pattern. [Caim15] A
crystal of a conmpound represented by the forrmula (I1V):
[ Formul a 101 wherein R' is tert-butyl, R2 is
trifluoronmethyl, and n is 2, having an endothermc
peak at 219.62.0C in a differential scanning
calorinmetry.
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[Gaim 161 A conmpound represented by the formula (11):
[Formula 11] wherein Rl is substituted or
unsubstituted alkyl, nis 2, and X is halogen, its
salt or a solvate thereof. [Docunent nanme] Abstract
Di scl osed are process for producing a conpound haV| ng
[DO‘NF’WS ?Séé%]p%‘ tragit agoni sm and useful crystals.
Disqhpssderys Hroressriotineddvging &sppoaned hapirestht da 1139elttﬁé antagonism
and fusefnllcay{th}d.: R2 O N (1V) wherein R' is substituted
A prREedtnubsbdidihed cdllpplind RRpieseatdashy thit fadmada (IV):
unsubstituted al kyl ,_~andrd is 1 or 2, or the like,
whi ch conprl S r i Mg a compound represented by the
'1 foﬂ,;hu \ einlR and n are as defined above,
AN arid Ié g ioup, or the |ike and a conpound
|L| pres o by flormula (111): R2 H2ZN./\ % N wherein R2
3 as defingg,above, or the Iike.

wherein R! is substituted or unsubstituted alkyl, R? is substituted or unsubstituted

alkyl, and n is 1 or 2, or the like, which comprises reacting a compound represented

by the formula (II):
o]

R H \“\
\S./ o X
( H >
o]
n

(1n

wherein R! and n are as defined above, and X is a leaving group, or the like and
a compound represented by formula (III):

L

H,N N/ 0y

“wherein R2? is as defined above, or the like.
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