[Document name] Description [Title of the invention] Process for production of compound having
antagonistic activity on NPYY5 receptor, and useful crystal [Field of the Invention]  The present
invention relates to a process for producing a compound having NPYY5 receptor antagonism and to a
useful cry&%@?[@&@k@m@ﬁ]ﬁﬁ@ﬂ@ﬁon Patent Document 1 discloses a compound represented by
the formulBFiffemhale ] 1848MX R2rascasctmpoudd diavingt NG YE et éptomaniagagisiiatAs a general
productioraprogess whENYY s GQNRZ, thedfolleWwihg:scheine is described. [Formula 2] 0
R7HN-ZRPEONJ 2 RbeI02entbRPQN-X-CO2HXNR7 Step AStep B RI\NF.22 S, X 00 g S ep C Rig
HalzStep 00Zla  Patent Document 1 describes Examples 1, 2, 3, 4, 8 and 9 as concrete examples
of production piigess ©fei CovRAYNhWBRIRIR % is SLNRY fExXarRlg-1ndesihesan &xaRle of
productiorlNBYSteps A e Bn Exampe 2 deseribes s exayapie. of production by Step C. Example 3
describes [@uexaropkedopprpduction by Step ). Example 8 describes an example of production by
Steps A anpghBg]n any of these examples, first, coupling carboxylic acid and amine is performed by

Step A, and ther,§tepPBctmPndre peidasieed, &Qgg;?t]und represented by the formula:
[Formula 1]
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|
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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]
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Patent Document 1 describes Examples 1, 2, 3, 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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Examples 4 and 9 disclose processs in which the last stop 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] [00041  Example 9 discloses a
synthesis poooa$s shown below. There is no description about yield. [Formula 4] as a starting
material, PatentiResunent & diksesesdherfallowing systhasis, proerss. beBidas txampladriptRatent
Document g, Jiroerauin 6] In the above reaction, the objective product is obtained in 81.1%
[Formula Trormull tie above reaction, the objective product is obtained in 33.6% yield. [Formula 8]
1) SOCI2, DMF EtOAC 2) H2N#4 y0ding DM 0

N o o /CH,Cly
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[0005]
As a synthesis process using a compound represented by the formula®
[Formula 5]

H
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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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//\\ O H
Sl “ZN@ () N@
o// % U Et;N, THF O
GOH |

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% yleid.
[Formula 8]
1)SOC DMF, EtOAC
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‘In the above reaction, the objective product is obtained in 55.8% yield.
[0006]




hON In the above reaction, the objective product is obtained in 55.8% yield. 1.0006.1 The
above cyclohexane derivative is disclosed also in Patent Document 3, Patent Document 4 and Patent
Document 5. Also general description in synthesizing a compound having NPYY5 receptor antagonism
is found. Howevey . a 6RRCIELE SXMRIE &L SyAhesisfid 4emAMRY Naying NPY = Fecepior
antagonisip is.nNotgesehbed- {0001 . . nths.2have, PateniRacuments 44o.pigascribe a compound
represented, by the formula, (s lEArmWa A RAyy 5 (LN WHatein R, is SYRSHUed over,
unsubstituted aliyly 0 15 Lon2. and Ra, 15 supstitiged %%SHQ%EE%W'%QTQ%X% ‘6‘%}%&5‘85‘3%&
syntheS|sdE)Sroce§§é§ Q%éigcloseg. fb0081 PatenFDocument 1 describes that melting point of the
compoun mp(ie 0. 1a-178 is 223 to 224C. [Prior Art Documents] [Patent Documents] [0009]

[Patent Document 1.] W02001/037826 [Patent. Document 2] W020031076374 [Patent Document 3]
3P2005-25 6331%?fb%V5§c%tr%§nﬁﬂc P 05808 (P COR AR o IGO0 E B
[Disclosurﬁ&fnf &n '2?1]

ormula 9

©)
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wherein R! is substituted or unsubstituted alkyl, nis 1 or 2, and R? 1is 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. Ia-178 is 2238 to 224°C.
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[Prior Art Documents]

[Patent Documents]

[0009] ,
[Patent Document 1] WO2001/037826
[Patent Document 2] W0O2003/076374
[Patent Document 3] JP2005-255630
[Patent Document 4] W0O2006/106800
[Patent Document 5] W0O2008/038640
[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]
[00011]

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

(1)

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

[Formula 12]



[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 desgribed in Example No. 1a-178. of Patent Document 1.

[Means for solving the problery] [0001 A% a result of diligent effort, the present inventors have
found a process fpr prad cingJ comp having NPYY5 receptor antagonism and a useful crystal,
and have &scompk e foflowing thyention. (1) A process for producing a compound

represented y the fo 2 (IV): [Hormula 12] R2 wherein R1 is substituted or unsubstituted alkyl, R2
is substitute@a); rynsubs ituted.alkyl, and nis 1 or 2, its salt or a solvate thereof, which comprises
reacting a compound represented by the formula 00: [Formula 10] 0 wherein Ri and n are as defined
above, and X is a leaving group, its salt or a solvate thereof, and a compound represented by formula
(11D): [Fornytia deth H2NN Ehbehienesd bl3u2 is st defindchlidvel itsssaittot id weldate thereof. (2) The
process ageQrding tathe aneveald, camprising asteptofobteshing atbermpdundidpresented by the
formula ahefearmuadAbQuwherginRi is suibstitttethomunsibBtituted alkyl, nis 1 or 2, and X is

halogen, its-salt @r-21801vate thereof by reacting a compound represented by the formula (1): [Formula
13]

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 (I1D):
[Formula 11}
[
Z

H,N N
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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 In:
[Formula 14]

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 (I):

[Formula 13]
O

\/\@L
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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 1is
4



wherein 141 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 4 selected from phosphorus
oxychioride, phosphorus pentachloride, oxalyl chloride, and thionyl chloride. (4) The process
according to a e of the a 1) to compr eacting a.co d repre the
formula (151 |f eg?ﬁ or p o(iv E héréo éﬁ % Eo%gor%bsr éﬂrgztaeC Ori ormﬁf [{lill)E%Its salt or
a solvate t reo "' the pr%sence of a base (5) The process according to any one of the above (1)
to (4), wh ene, pyridine, trah drofuran eth 1form mld(@ a mixed., solvent thereof or an

agueous solverﬁ[?"lﬁé)r‘éé'fe’ lf§§8 én&§ I\%ﬁto’@g) (?é’%s CEBrdth o B0V ARV Oive’ 61 thé=bove (1)
to (s), Whé}‘é‘W&rﬁRWSﬁm@dahéﬁ/ltEﬁ ot GGeh OAfus] ‘éaie ereo ﬁrocess
according %I%PIS’/‘H‘rﬁ’erSf’ﬂ?éf’aIbtﬁ%b(yl‘) m\)&h%r% '1f§ RHbAYR 1R ?r‘iﬂLFc]?ﬁTﬁl%ﬁtﬁ?l bis 2, and a
compound’FEpFrasErited By the formula GAO is a crystal having peaks at 20 =12.5-0.2, 16.8-0.2,
17.80.2, 160t0.2 degrees in a powder X-ray diffraction pattern, (s) The process according to any
one of the abovEa PEOYEYS whrsreding/ s 3B O fit RetihasrorhbiityiAh & 12eneid B BEHpound
representety biylthe ferpatey Axofisr arcrystas Having peakislar 20n19d580v ey, 8z e 2782, 18.40.2,
19.00.2, 23 B3:0u8891 ¢ 2tddypreed i agsowder Xoday eliffraction pattern. (9) A process for producing a

crystal of d@ompound represented by the formula (IV): [Formula 15] 0"\ C1?1N
The process according to any one of the above (1) to (5), wherein R! is C2-C4

alkyl, R? is alkyl substituted with halogen, and n is 2.
(D) ,

The process according to any one of the above (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 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.

(8)

The process according to any one of the above (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, 14.30.2, 16.8+£0.2, 17.8£0.2,
18.4+0.2, 19.0+0.2, 21.6%+0.2, 33.120.2 degrees in a powder X-ray diffraction
pattern.

9)

A process for producing a crystal of a compound represented by the formula

(Iv):
[Formula 15]
R2

wherein R? is tert-butyl, R? is trifluoromethyl, and n is 2, having peaks at 26 =
10.24+0.2, 17.1£0.2, 17.7%+0.2, 26.56+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%20.2, 16.80.2, 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]



wherein TR' is tert-butyl, 112 is trifluoromethy-1, and n is 2, having peaks at 20 = 10.20.2, 17.10.2,
17.70.2, 26.50.2 degrees in a powder X-ray diffraction pattern, comprising recrystallizing a crystal of a
compound represented by the formula (V) having peaks at 29 ss 12,50.2, 16.80.2, 17.80.2, 19.00.2
degrees in a powder X-ray diffraction pattern. (§) A process for producing a crystal of a compound
represented by the formula (W)Q[For wherein IR" is tort-butyl, 112 is trifluoromethyl, and n is
2, having peaks 4@0 0020.2] 14.50 80.2,17.10.2, 17.70.2, 18.30.2, 19.10.2, 20.20.2, 20.80.2,
26.50.2 deg%e?in 2 -‘X-ra diffrastion pattern, comprising recrystallizing a crystal of a
compound re g sentetl_by the fornflila (IV) having peaks at 20 = 12.50.2, 14.30.2, 16.80.2,
17.80.2,19.00.2/ 21.60.2, 38.X0/2 degrees in a powder X-ray diffraction pattern. (11) A process for
producing a crystal of a compound represented by the formula (IV) having peaks at 20 = 10.2=0.2,
17.10.2,17.70.2, 2%.?0_.2 de%rees in azp_ovxéder X-ray ditffraction pattern, comprising obtaining a crystal
of a compdgghsz%?y‘? seftsH by H& fobmda M%uﬁ59m§ [.})‘é%_ﬁ@’éq ?ds:g?lz_i?g@??,gl%e@ %?3%989.2,
19.00.2 de%PeeS1~ na g%v@dte? ré@élﬁ%gtl&ﬁ ’6&&81% Wtﬂéﬂracéés aceo%dﬂ%]tcﬁg’a%%\?er@/’)z,*and
recrystallizfitgthe obtafhdd drystie]i9y i 2 RPFBELSS 1Y odtRsiy A RAIEEAFo e BRpEENd
representé&f%?ﬁéﬂbﬁﬁﬁlé Dishal ;&%@0&%@&@%}?‘?‘1@50@, s 8ol2, A¥1baving 70.2,
18.30.2, 19988 0?8072 26 8920 21 9659, 3 4&grde in a poNderiR-fay Uriraldt Pattern,
comprisingtotaitirg A%chySiPof a8E8RTIGURE P e Entad By TRadBAMmAltREhaving peaks. at 20 =
12.50.2, 14130.2, 16.80.2, 17.80.2, 18.40.2, 19.00.2, 21.6012, 33.1-170.2 degrees in a powder X-ray
diffraction pattefh BEptiespiocess Gecolimgrosthé abave8)oand recrgstllizihd theh oftaimedacrystal.
(13) A crySB) drax ermipoliidere Bheserteddy #hé Tokm@& (1V): TRSHALRS B2t © 381y grdda @ (3V) wherein
RI is tort-bagy,det Xig aiflddfopvétnyl pantk nhis @ rhewisig pedks iat 220a=42 52702z 16:80¢2,1117.80.2,
19.00.2 detfreessimtegdwdereorap diffrcfiohapatterne ¢ka)a A tystel 6-a0cBmigolridirépresented by
the formu|alu‘8)‘_£ [L]:@;rh%.@_i;_g]Z degrees in a powder X-ray diffraction pattern by the process

according to the above (7), and recrystallizing the obtained crystal.

(12)

A process for producing a crystal of a compound represented by the formula
Iv) having peaks 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, 20.8£0.2, 26.51£0.2 degrees in a powder X-ray
diffraction pattern, comprising obtaining a crystal of a compound represented by
the formula (IV) having peaks at 26 = 12.5+0.2, 14.3+0.2, 16.8+0.2, 17.8+0.2,
18.4%20.2, 19.0%0.2, 21.6*0.2, 33.1%=0.2 degrees in a powder X-ray diffraction
pattern by the process according to the above (8), and recrystallizing the obtained
crystal.
(13)

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

o) = "
SO
s “ONT W
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wherein R! is tert-butyl, R? is trifluoromethyl, and n is 2, having peaks at 2 6
=12.56%0.2, 16.8+£0.2, 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]



wherein Ri is tert-butyl, 112 is trifluoromethyl, and n is 2, having peaks at 2 =12.5r70.2, 14.30.2,
16.8=0.2, 17.80.2,21.60.2, 33.1-1-0.2 degrees in a powder X-ray diffraction pattern. (15) A crystal of a
compound represented by the formula (1V): [Formula 191 wherein 11.1 is tert-butyl, 112 is
trifluorometh.yl, and n is 2, having an endothergaic peak at 219.62.0C, in a differential scanning
calorimetry. (16) A compound@®epresgntediby the formula (11): [Formula 20)R10) In (10 wherein

13.1 is sulstituteld or umso stig\ﬂ%d al 5 2, and X is halogen its salt or a solvate thereof. (Al) A
process forhrﬁréfum @» pou g eprasénted by the formula MI: [Formula 23] H/ N \

)
n )

wherein R! is tert-butyl, R? is trifluoromethyl, and n is 2, having peaks at 29
=12.5%0.2, 14.3+0.2, 16.8=0.2, 17.8%20.2, 18.420.2, 19.0£0.2, 21.6+0.2,
33.1£0.2 degrees in a powder X-ray diffraction pattern.

(15)

A crystal of a compound represented by the formula (IV):
[Formula 19]

o) = i
Lo I |
R\S/N\O“‘\\“\ N \N
H

|
()
n vy

wherein R! is tert-butyl, R2 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 (II):
[Formula 20]

0]
RI ﬂ \\H\
\ ﬁ/ ‘\\\\\ X
)
n

an

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

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

[Formula 23]
RZ
o K\(
RI Q \ﬁ\ R /]
\ﬁ/ \Q g/\N

n (V)

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 (ID):

[Formula 21]



n 0 (IV) wherein Ri is substituted or unsubstituted alkyl, R2 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 (I11): [Formula 21] H N wherein Ri and n are as defined above, and X is a leaving group
solvate thereof, ang a compound represented by formula (110: [Formula 22] ts salt or a wherein R2 is
as defined Bbaye; Ve sé 8 sofvate thereof. (A2) The process according to the above (A 1),
comprising a siep of ok ga cor>r(1pound represented by the formula (10: [Formula 251 wherein RI
IS substitutedf@? nsubstitu ed@kyl, nis 1 or 2, and X is halogen, its salt or a solvate thereof by

reacting a compoﬂnd represented by the formula (1): [Formula 24] wherein R." and n are as defined

above, its salt or a solvate thereof and a halogenating agent. (A3)
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 (I11):
[Formula 22]
R2
B
=

HoN Nt

wherein R? is as defined above, its salt or a solvate thereof.
(A2)

The process according to the above (A 1), comprising a step of obtaining a
compound represented by the formula (ID):

[Formula 25]
0

R1\ H \“\
A *
(°)

n (1)

wherein R! ié 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]
O

R N “\
ﬁ/ 7 NoH
)

n @)

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 (III), 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
agqueous solvent thereof is used as a solvent.

8



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
represente the formula (10, its salt or a solvate thereof and a compound represented by the
formula (1), its salt or [vate thereof in the presence g) base.. (A5 The process accosding to
any one of the oV r(,%%%séggoﬂ 1%%}?%1 to geﬁ?fé t?ée r% iﬁ‘ée?e%é&a)rgfu%n‘fv wﬁ%ltﬁy fo%rsncga?rénide, a
mixed solv ]‘7? &teof or'ar aé’deso&)ss tsl(.% ven ‘fﬁereofi }sé]es%da gs a solvent. (A6) The process
according t a%‘uyp ne of the aboved#A 12 to (A 53, wherein 1%11 |§£% C4 alkyl, 1512 is alkyl substituted
with halogen, ana8 r(i %r%??%\sﬁccm e &88 5ot ﬁﬁ 8"4ny ‘one '0f he Ay r(eAnl to;g/%?_. t
wherein R, bilityts RS RHRIBFOMEHYI s hAd AeRBOLREPFESFELErt8d By herBhiula (1V) is
a crystal hé{/mgli)é‘a?{s‘/ st draring nepks 16 89 f7i.§;518];ﬁ;3191.6;8211.5;%313?'3«3@9985 -8 poiwber X-ray
diffraction J5#EFAS (A8} R0 Brbcedstior BIOUAEHRY & eR&tAt of a compound represented by the formula
(Iv): [Formlfﬁ%s% wherein R1 is tert-butyl, R2 is trifluoromethyl, and n is 2, having peaks at 20 = 10.2,
14.5, 16.8, 17.1/MM777¢48 301 900590 87263 gbgreds iy Asovtdar serdg it 48601 Fatkn,
comprising(Fé@fystallizing a crystal of a compound represented by the formula (IV) having peaks at 20
= 12.5, 14.8Famreil2726] 18.4, 19.0, 21.6, 33.1 degrees in a powder X-ray diffraction pattern. (A9) A
process for producing a crystal of a co presented by the formula (V) having peaks at 20 =
10.2, 14.5, 16.8, 17.1, 18.%\,&19.1 20.2,* 20.8, 26.5 degrees in a powder X-ray diffraction pattern,
comprising Bbtajnfte Q.o 'gmd represented by the formula (IV) having peaks at 20 =
12.5, 14.3, 16,8,\1 7.8} 19.0, 1%11.6, 83.1 degrees in a powder X-ray diffraction pattern by the
process accoiding to the aova\(f\?), and recrystallizing the obtained crystal. (A10) A crystal of a
compound represented by the tformula (1V): [Formula 27] 0--' H 'M/H ¢ 0 /n 0.1?0

wherein R! is tert-butyl, R? is trifluoromethyl, and n is 2, having peaks at 26 =
10.2, 14.5, 16.8, 17.1, 17.7, 18.3, 19.1, 20.2, 20.8, 26.5 degrees in a powder X-ray
diffraction pattern, comprising recrystallizing a crystal of a compound represented
by the formula (IV) having peaks at 26 = 12.5, 14.3, 16.8, 17.8, 18.4, 19.0, 21.6,
33.1 degrees in a powder X-ray diffraction pattern.
(A9)

A process for producing a crystal of a compound represented by the formula
(IV) having peaks at 206 = 10.2, 14.5, 16.8, 17.1, 17.7, 18.3, 19.1, 20.2, 20.8, 26.5
degrees in a powder X-ray diffraction pattern, comprising obtaining a crystal of a
compound represented by the formula (IV) 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 by the
process according to the above (A7), and recrystallizing the obtained crystal.
(A10)

A crystal of a compound represented by the formula (IV):
[Formula 27]

Yeg
R /Q\O»“‘“‘M\N PN |
H

|
°, w

wherein R! is tert-butyl, R? is triflucromethyl, and n is 2, having peaks at 2 6
=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 (ID:
[Formula 28]



wherein fiL is tert-butyl, 112 is trifluoromethyl, and n is 2, having peaks at 2 0 =12.5, 14.3, 16.8, 17.8,
18.4, 19.0, 21.6, 33.1 degrees in a powder X-ray diffraction pattern. (All) A compound represented by
the formula (I): [Formula 281 wherein Itl is substituted or unsubstituted alkyl, n is 2, and X is
halogen, its salt or ) solvate theregf. [0012] In production of active pharmaceutical ingredients of
pharmaceutms, recLysta lon8 performed for producing active pharmaceutical ingredients of high
purity. In recrystallizatiC ility of &rude crystals in a recrystallizing solvent is very important. The
present invent 1)wave foundthat a compound represented by the formula (1V): [Formula 29] wherein
R."is tert-butyl,\1¥2is tr flitoromethy-1, and n is 2, has two crystal forms. One is a type | crystal having
a melting point of 224.6-1-2,0C, and the other is a type Il crystal having a melting point of 219.62.0C.
Melting point of compound in Example No. La-178 of Patent Document | is described as being 223 to
224C. Sincevhelting Point of typerh orisialabtainett byethe jprelsent dnventarxwas 224 62. 06 i appears
that a crystalidesetibed ithPatent Document 1 is type |. The present inventors have round that type
Il crystal camdoe produced as shown in Examples 6 to 8. The present inventors have found that, as

shown in Examplen 208 typr H erysialef sheompesnd Jeprasenteshiy the, formuad24 Ly« wherein Ft
is tert-butyl, Reriss trfluprenmethyb amermisi b exkits highar oLty 1R 2 selyent than & tyke berystal.
As shown imkxample 9, it hasdeen:alse fend that s cemporngiepresented, by the-farmua ()
(wherein ft' istertbutyl 112 ishflugromethyl, and n is 2) can be obtained as a type | crystal which is a
stable form desired as Aclive PhaswRseutical ngrediants of phesmaceuticals by ecrystallizaion of a
type Tl crystaly[Effect of the Invention] [0013] By using the present invention, it is possible to
efficiently prgduice @.cegppound having NPYYS receptor antagonism, and to efficiently perform
purification. [Brief Description of the Drawings] [¢214] [Fig. 1] Powder X-ray diffraction data of a type |
crystal. [Fig. 2] Powder X-ray diﬂ]rhction datapf a type Il crystal. 10 [Fig. 31 Powder X-ray diffraction

data of atyn@\mgﬁ[{lO o L
.
(8),

1v)

IZ

wherein R! is tert-butyl, R? is trifluoromethyl, and n is 2, has two crystal forms.
One is a type I crystal having a melting point of 224.6+2.0°C, and the other is a
type Il crystal having a melting point of 219.6+£2.0°C. Melting point of compound
in Example No. Ia-178 of Patent Document 1 is described as being 223 to 224°C.
Since melting point of type I crystal obtained by the present inventors was
224.6+£2.0°C, it appears that a crystal described in Patent Document 1 is type 1.

The present inventors have found that type Il crystal can be produced as
shown in Examples 6 to 8.

The present inventors have found that, as shown in Example 12, a type II
crystal of a compound represented by the formula (IV) (wherein R! is tert-butyl, R2
is trifluoromethyl, and n is 2) exhibits higher solublitiy in a solvent than a type I
crystal.

As shown in Example 9, it has been also found that a compound represented
by the formula (IV) (wherein R! is tert-butyl, R? is trifluoromethyl, and n is 2) can
be obtained as a type I crystal which is a stable form desired as active
pharmaceutical ingredients of phermaceuticals by recrystallization of a type II
crystal.

[Effect of the Invention]
[0013]

By using the present invention, it is possible to efficiently produce a
compound having NPYY5 receptor antagonism, and to efficiently perform
purification.

[Brief Description of the Drawings]

[0014]

[Fig. 1] Powder X-ray diffraction data of a type I crystal.
[Fig. 2] Powder X-ray diffraction data of a type II crystal.
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Meat Mode for Carrying Out the Invention] [0015] in the following, meanings of terms used in the
present specification will be explained.  "Alkyl" includes a straight or branched CI-C10 alkyl group,
and example includes methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl,
isopéentyl, neopentyl, n-hexyl, isobexyl, n-heptyl, n-octyl, n-nonyl, n-decyl or the like. Preferable is
C1-C6 or lic43aIkyivdat Ssearplelinentthes dasarsd, eethipie A-propialisopropyl, n-butyl, isobuty4
sec-butyl, Besbdpida-foerfprisope ity heopereyitithlexyl, or isohexyl.  As alkyl in R1, C2-C4 alkyl
is preferredtad example includes ethyl, n-propyl, isopropyl: n-hutyl, isobutyl, sec-butyl, or tert-butyl.
Particularly prefertie it terwhuitylme a Agratkyf ire R2s G3eC4ralikyd isrprefet otk cExernivie mdlubles methyl,
ethyl, nprapylasapdopyl, n-hutyl, isobutyl, sec-butyl, or tert-butyl. Particularly preferred is methyl.
Example of a stihtijlient ford'sulastituseghoramsubstitate @ ki, ilsltides halogeh ealkkoricor the like.
Such alkylimaydee sihatiytech with spelp alsihsgtituent, at-dbneyto sixlpasition(sh tHalogenrbincildes
-fluorine, chlpEngs1biemine:or, iadiies rlKyIpar:inl; aldhexyis asidefisednmthel, alkybiiAs Rdecyl
unsubstituedialkykis prafersachle isAS 1125 alkyl substitkteld with fadagen isprefiered: Pdrtiotially, as
R2, trilluorgrpethyh is arsfeped.mis & 0ri2epiel is grefprably 2rt-bitgavinggroupisinelueds any
substituen, that wil leave.at the tinsrafgendensation between carboxylic acid and amine without any
particular limitatiQn, jxampie: incluides halpoeny aced (fan examplsicacriyloxy cbeyzayioxybpet the
like), subsiituted arunsybstituiedsalkofl sulfanydaxy{farexample, methangsufonvioxyed is tert-
trlfluorome[gla@ﬁa sulfonyloxy or the i e) substituted or unsubstituted benzene sullonyloxy (for
example, paratolyefje UHPW'%M erthomitichenzane-suifonyiaxy,9¢ theillked methyl, ethyl, n-

N:1\F- d'cyﬁlxm})‘%?fy'f% [ W’ﬂlﬁ %9 Y Nod, %?MSQQ&R}’!?@”B@%W%%WY ?qucularly preferred
(N-(3- (dlmethrxla%mlno propyl) -Wiethylcarbamimidoyloxy or the like. Halogen is preferred, and chlor is
particularly pre %E{%gl c PRI 99@&8@'} of inQrganicAsid.sush, s droghigric agidy sulfuric acid,
ntrc acid gr phosphdie 66k H 019661 Such, s, AGRHE ACIF PG, acidh Rrialugpe sulfonic

acid, methap IFOHIC a%lSf oxali aC|d or citric acid; salt of organic base such as ammonium, trimethyl

ammonium or f’u@iﬁyﬁ anl%mionlluwé s?llt Oﬁ%':kacl grgn%tab rsburg gso§9(g(|1lllgé or potassium; salt of alkaline

earth metal suc cium of Qv te, includes hydrate, alcohol solvate

or the like of co:%‘l Lfrf’aaBH sﬁ[ﬁ{?g‘ %r"élmc u?j SB[1 Fydraeymonohydrate dehydrate or the like:

[00161 [Formuld*3 O% jrut Wﬁ@r L@E‘ ueostltuted unsybstituted allky nis4or2 Xisa

leaving group, and %%&béﬁﬁ’.ﬁ&‘c&‘b‘if nStiostiftieRs a|ky|pfﬁéeﬁf§tep icularly, as R¥,
trlﬂuoromethyl is preferred

nis 1or 2, and is preferdbly 2.

“Leaving group,” includes any substituent that will leave at the time of
condensation between carboxylic acid and amine without any particular limitation.

Example includes halogen, acyloxy (for example, acetyloxy, benzoyloxy or the like),
substituted or unsubstituted alkyl sulfonyloxy (for example, methane sulfonyloxy,
trifluoromethane sulfonyloxy or the like), substituted or unsubstituted benzene
sulfonyloxy (for example, paratoluene sulfonyloxy, orthonitrobenzene sulfonyloxy or
the like), N,N'-dicyclohexylcarbamimidoyloxy; N,N'-diisopropylcarbamimidoyloxy,
and (N-(3-(dimethylamino)propyl)-N'-ethylcarbamimidoyloxy 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, formic acid,
p-toluene sulfonic acid, methane sulfonic acid, oxalic acid or citric acid; salt of
organic base such as ammonium, trimethyl ammonium or triethyl ammonium; salt
of alkaline metal such as sodium or potassium; salt of alkaline earth metal such as
calcium or magnesium or the like.

“Solvate,” includes hydrate, alcohol solvate or the like of compound or its salt.
Example includes 0.5 hydrate, monohydrate, dehydrate or the like.

[0016]
[Formula 30]
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Step 1 is a process for preparing a compound represented by the formula (I1) which comprises
reacting a compound represented by the formula (I) with a halogenating agent. Example of a
halogenating agent includes phosphorus oxychloride, phosphorus pentachloride, oxalyl chloride,
thionyl chloride, sulfuryl chloride, dichlorotriphenyl phosphorane or the ince. Partrcularly preferred is
phosphorus oxychloricle, phosphorusr,y)ﬁhntachlorrde oxal.yl chlorrde or thignyl c As a

reaction solyent, dicglororpiethaie, tojuene, benzene, tetrahydrofuri&ﬂ\ch/o Qrry e(hylformamide,
acetonitrile, d\tgyl/ eth®x/benzeng Xy Breyclohexane, hexgpe, ethygcetate

pentane, heptané, dioxang, acejone, water or a mixed solvent thereo be used rtrcularly
preferred is toluén tetrahyro uran, or dimethylfofi¢arhide. Reac ay be performgd) at about 0
to 100C, preferably %t room tempergture to 60C. 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 formuga (I1) which is ready for use in next Step 2. Alternatively, Step 2
may be contlnuously per iRout collection of a compound represented by the formula (I1) by
compounds represented by the formula 00 havingyariougRkeaving

mula (Ij inthe p esenc of a base, a
ing\greup” e produced. By
ompougd repre\éented by the

letting acyl halideyy
compound represented by the formula (11) h ac A
letting substituted-orunsubstitéted alkylsulfonyl %;%e rea

formula (1) in the presence of a base, a compou g
unsubstituted alkylsulﬁﬁer%xy as "leaving group™ cantbe produced TH& same applies to other cases.
As a compound represented by the formula (ll): [Formula 31] whereinis substituted or unsubstituted
alkyl, nis IviickeanRX is adbaMing eHauPuacoRpeund witerein RY is stibstituted arumsuhstitued alkyl,
nis 2 and X s @logenissprefesedr hudhet s eanapouRrd wherein R is tert-butyl, nis 2, X'is halogen,
especially ¢btoro] is preferred. [0018] Step 2 Step 2 is a process for preparing a compound
represented Ry, the formula (IV) which comprises reacting a compound represented by the formula (ii)

with a compoundsfepresented Ry dbedormpla (b - bk reaction. may, he Rerigrmed.in.ihe Aresence
of a base. lﬁ»rﬁmvteogtz%%erta@tlrggsa%dmrmqtemgyﬂ%@wetﬂx'mmpyttq%ﬁf‘é’fpho""e
Nmethylmqrgmg@eag %opéggylethy arnine or the like. Pyridine may be used as a solvent As a
reaction solvent gl soiv %@tath?gteggﬁ%ug&ég&t MaXBeYses, %@t?yt%{%ﬂeﬁedte hS 1oluene,
eranycro e DY 0 Reghian ok e LaaPg gt st %CU prsteraoly
at foom (eryRRIgG9. 50 RaaELon B 5,0, 00H b &0 o 2 Ere erab gg t°3g olir(s
[0019] [Formpg %Zc]ruq Sé%'t”ac ﬁrt utg{1 ist Iruorome ]h{ 0 |s ep 3 Step 3
is a step of obtargrng type | cryst:l-lf]from dt}/& ¥ cry stﬁ

vt

large amou ofs lvent for r ta |zat|o Ctﬁ as &rs ?ub‘?r ype 1 crystal,
and is very | r&ls IPor ujrrP EE? ac¥?o %tﬁe %rm a ggnze e r §tllization from

co ented b

a type Il crydia to a?xge Al mr}g & eear(?or %f CSiRG akE r‘?éled PtEte e nethanol.,
ethyl acetafe tetrah)édro? |me mam ere%e%?’r’ft I% o m|;?e36§8tt)é‘ﬁ BEHKFefo"rﬂdt)‘/pe I
crystal is dlssd’lvgcej iS40 Y/en (trrn %etlg‘d% tEFRdS C, and then "allowed to crystallize.
Crystallization may e pardFhad & ﬁfBFéiagﬁﬁﬁkt?r‘étc%ﬁ%elr{?tQaﬁoﬁtﬁfﬂté@é’nﬁ‘pdﬁﬁdl represented by
the formulzgllt? yﬁg &lﬁﬁetﬁtﬁét g uNGECFERRIEER a5 ArBE UAISh Tyt Az atiah Ri&lPBRb r*o"r?nb(d by
cooling. Al tallrzatron may be performed by addrn . a poor solvent (solvent in which solubility of
a compound reprasEheRf R tid FsiRuIEbq \})ef’s,cg‘r?féltzo OtHR S8R AFS Rz EiH tdsrmgliestraay be
used in corﬁ%‘iﬂﬁ%ﬁdliépé?%ﬁﬁb‘l’él brsthtutisrintadétd neis ol fotred bjcsonte iratsh A Sddition of

water to achiegatrystalizatien. Anwaks aridavaeriireafnvaedisvpibaregllection of a
compound represented by the formula (I) 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
(I1) 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 alkylsulfonyloxy as “leaving group” can be
produced. The same applies to other cases.
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A compound represented by the formula (IV) (wherein R1 is tert-hutyl, R2 is trifluoromethyl, and n is 2)
has two crystal forms. Spectrum data thereof will be described below. Type | crystal Melting point
(DSC) is 224.6 2.0C. A characteristic peak is observed at 17082 cm in IR spectrum. Peaks are
observed at 20 = 10.2=0.2, 14.5=0.2, 16.870,2,17:1= =0.2, 18.3=0.2, 19.1=0.2,
20.2=-0.2 .8§’(§ f, gé"’?:%l%é e rléeés? f%%d_p%vatdh;er %rrg;a dﬁ#ﬁagtion pattern. Type Il crystal Melting
point (DS&%%?&T&)% .0C. A chgracteristic peak is observed at 16862 cm 'l in IR spectrum. Peaks are
observed at 20 = {12.5= 14.340.2, 16.80.2, 17.8=0.2, 18.4=0.2, 19.0=0.2, 21.6=0.2, 33,1=0.2
degrees irRé\po thag XAray difftactiqn pattern. By measuring spectrum data of compound, it is possible
to identify wh ther the\obtained crys>t(al is a type | crystal or type Il crystal. [00211 Numerical values
described in {le present-specification and claims are approximate values unless otherwise referred.
Variation in nunfetical value is #tributed 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 partiehkneapparatuse Sikce tad efroraye it e themiobidotris apbi*2be, FE3hdRId be
understooetiar thecabovarvdiveef thelfig iR ID Sy theludR e Ratis At rahde DRAAGUL2.0C.
In determihaliogrofielentifyar érysBusther ovepangsatieshMBaRTB riant Wiith Ra EHamté Mot orless
dependinghehotremeasgiethenhtorditionreferméiting point (DSC) of type | crystal is 224.6 2.0C,
preferably224 8 1.0C, and more preferably 224.6 - 0.6C. 14  Melting point (DSC) of type Il crystal
is 219.6 20€yp pPreferably 219.6 1.0C, and more preferably 219.6 0.6C. [0023] Examples The
present inventichtisfarther explasnddbyrtheiohewirng Eramples mbich taé hotimdosdts i the
scope of thehpeasentinientiona @ME: dimethyifornramides THE: bettdivyfrofurdn GY SCthvgater-soluble
carbodiimident pathyl-3§3edimetdytanminofiropy)acaidodumide hydrochloride) 1-10BD
1-hydroxybenzomiaz aleafExamptey l{@@24jrmed in the presence of a base. Example of a base
includes pyridine, triethylamine, dimethylaminopyridine, morpholine, N-
methylmorpholine, diisopropylethylamine or the like. Pyridine may be used as a

solvent.
As a reaction solvent, the solvent that is used in Step 1 may be used.
Particularly prefei‘red 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).
[0019]
[Formula 32]

/@
1 \\\\\j\ \
R\ / " | N 3 :

ZT

0p)

<¥) > Step 3
n (Iv) Type Il crystals
RZ
0 =
R1 R‘-i \\\\kL \
\S/ W N N
o
© n IV) Type | crystals
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Production method of acid chloride (2) [Formula 33] ,NSOCI2 S 1"1" 00/0 0 \\ CI 1002H 120 Under
nitrogen gas flow, to a solution of 5.0 g of compound (4) in 20 mL of toluene was added 27.8 mg of
DMF , and temperature was adjusted to 50C. To the resultant solution was added 2.49 g of thionyl
chloride dropwisetyRand teetréactibnRolistionfimasstirgdriomrb@d miuges. After stirring under ice
cooling, ddposited solid was collected by filtering under nitrogen gas flow and washed with toluene, to
obtain 5.3%t:pfaacid chloride (2) (yield 101%). 1H NIYIR (300 MHz, CDC13) 61.14-1.44 (211, m), 1.39
(9H, s), 1.50-1. P4@ Bl i), ko2 3B teA hin )y 2o 6B it 41, £FonB 3:pb200 diz)t3118-8.856111, m), 3.80
(1H, d, 8.7ckz): dRHATRN3293 b 118632 5364 iir ¢ { EXBMRIea2] (0025]RMdustigh-method of compound
(4) by couplipgybatweeniasid chleyisie (R)andaminwuiliueroaetyipyriding () permedasddl and To
1.09 g of agid-shloside(R)op purlsehioluens ywas addede and asspiution Rk &l Mmawf
aminotrifluoromethylpyriding (3)2ad 330 e of PyFiding i 0.3 mk oflalvene.alyerm iempatature was
added dropWisgly,overclrdningias. ahd thedeastion sehtiopwas stiued for.L HourAL30¢- To this
reaction sofitiapn 21 waler wasagdad dropwisela After celleling the precipitated cryptals by
filtration, 1A2.91(9%4:/%) Ofi\phite Lrysials d4)was obtained. | MR (300 MHz, RMBQ-d6) 31.27 (s,
911), 1.5/ (1}, 811)0 1,82:2.00 (0 240208 MR bhlla 3895310, FEDu16. 19,40, 1T ) = B4 H2),
8.10-8.18 (3, L bl oA (ds debad 55 Frle HA P (B 10 84 (8L IEXRRIE 31,100 26)

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 1708=2 cm'! in IR spectrum.

Peaks are observed at 20 = 10.2+0.2, 14.56+£0.2, 16.80.2, 17.1+0.2, 17.7+0.2,
18.3%£0.2, 19.1£0.2, 20.2+0.2, 20.8 £0.2, 26.5+0.2 degrees in a powder X-ray
diffraction pattern.

Type Il crystal
Melting point (DSC) is 219.6 = 2.0°C.

A characteristic peak is observed at 168622 cm'! in IR spectrum.

Peaks are observed at 20 =12.6%20.2, 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.
By measuring spectrum data of compound, it is possible to identify whether the
obtained crystal is a type I crystal or type Il 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.
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Production method of compound (4) using phosphorus oxychloride [Formula 35] POC13tl 6 o 002P 2
N 'NH20 3 -->c: 7oHH H 4 Under nitrogen gas flow, a solution of 666 mg of pyridine in 1 MI, of
acetonitrile was added to a solution of 1.0 g of compound (1) in 3 niL of acetonitrile under ice cooling,
and continuousWik3tSmg ohDKMBWas added Te fkeaesultantGeldion: aselutiapiof Skl eng of
phosphorus axythieride arel prdfof adetandrde:vgaseaded dropwisely over 5 minutes under ice cooling,
and stirred foodshour. To the resultant solution, a solution of 677 mg of aminotrifluoromethylpyridine
(3) in 1.5 mE.cfagrtonitrile was added dropwisely over 4 minutes under ice cooling, and the reaction

solution was stirmeghfge3Q Mingies (@ them-slitied-af1 306k oy LR hoHESy 19 i selution.f mL of

water was adderd drapwigely «J hednixhikewas fitrated, and crystals weke washed with 5 mL of water.
1.14 g (73.Di)of ¢hhwas abtaingd;im.white crystals. [EXample 41 [0027] Production method of

compound @ps@g&@gw@gme [Formula 36]
WSC: water-soluble carbodiimide (1-ethyl-3-(3-dimethylaminopropyl) carbodiimide
hydrochloride)
HOB¢t: 1-hydroxybenzotriazole
[Example 1]
[0024]
Production method of acid chloride (2)
[Formula 33]

H H
_N SOCI, _N
S S
N 22\’
0 ., o0 ., .Cl
"COLH 1

}
1 2 0

Under nitrogen gas flow, to a solution of 5.0 g of compound (1) in 20 mL of
toluene was added 27.8 mg of DMF |, and temperature was adjusted to 50°C. To
the resultant solution was added 2.49 g of thionyl chloride dropwisely, and the
reaction solution was stirred for 50 minutes. After stirring under ice cooling,
deposited solid was collected by filtering under nitrogen gas flow and washed with
toluene, to obtain 5.39 g of acid chloride (2) (yield 101%).

L'H NMR (300 MHz, CDCls) : 81.14-1.44 (2H, m), 1.39 (9H, ), 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 =
8.7 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]
L
N NH, _o~_CFy
AP AN ¥
G0 e % \Q\ N7 N
;/ & oH H H

2 &) 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.
'H 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 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 adjusteggtdder @t roensterrperatee (anobtirmedstoa habrs. Solvent was distilled off from the
solution upges regiucerd pressures, and 1.21 g of acid chloride (2) was obtained. This compound (2)
was addeqywitg]3.5 mU of toluene, the temperature was adjusted to 30C, and a solution of 677 mg of
aminotriflusromethylowricingd3) apsh 334 1ng Of Ryiding i w2 b okjeluergiwas added dropwisely
over 10 miputes,@&nd the reaction solution was stirred for 50 minutes. To this solution, 5 mL of water
was added dropwisely, and precipitated crystals wefe eellected by filtration, to obtain 1.42 g (91.5 %)
of (4) in white crystals. [Exampler5] [OQ28] Prod tlonk‘tne{md of compound 4) usmgFE)hosphorus
pentachlor. Hgy la 37]°204 PQ@M d%j;rog n gasgflow to.a salu dﬁl gjof compound (1) in
5 mL of methpﬁen Iogde was added 8 ©f phosphorus rﬂ;e}4 @ de gnﬁer ice cooling and the
reaction solution was stifred for hour_ Solveht was distilled off from the golution under reduced
pressures, to obtain 1.09 g of acid chloride (2). To this 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 was ad d dro W|se / over 5 mlnut s atro erature and the reaction. solution was
stirred for 1 hour & us% ﬁ of em e aehrg(f? gg(]g%eg%ﬁls%rg e t? £ nf of water was
added dro%vx? KB % ?a?ng Kt Were coﬁg ted"b n nto ({a Cp @% 051 ' e(4) in
white crysthis EnTS P }f‘i%&&? me ora% Bl‘%g(? t |on c?ﬁ'or e (solvent:
toluene) [I’—sé’flﬁ’lﬂi%flsg solu lﬁﬂd) r4itr dBIY GREFEN B0 R, rr(g)] aso e ‘Lfn Which
30.5 kg of %aﬂemwawf&w&%%wwéw D £15° TR arALFE b °§oiu 8H'was Adflisted to
50C. and ZEGZFR&%PHﬁBHW&HI’o?la@ WHema68d arepwi %Wlé\?éf‘é?ﬂﬁﬁlﬂf’e@%{plg@w%?@ "Adle? stirring
for 65 mindids At the LA femf;%r%ééﬁéi tHERETECYAMUPE b Bjisted 16 360, Rl BesSitifidiiof 5.4 kg
of aminotrFRASTHATEAN Y AliINE T3 HHE S 18 kg bFpyidite #Pd.8 h@g“’o‘;ﬂé’fﬁénaet\ﬁﬁsca&fe&%r}b?)%%ely
over 40 mintite&ég SoC tyB7E rblleivEa sy WasHAg SHithrSIEIEEST tolddfem At ey %tWﬁﬁgﬁt}r‘iiéaE%‘iutlon
for 60 mingtesd ar3oats weB?@E@@ﬁdkyléFvﬁa‘P&* WhE atitted dréév%ééfy%l Y80e t¢)39es A I fhinutes.
After stirring thisisokrtionade 31C to 32C for 70 minutes, crystals were collected by filtration, and
washed twi€ewith16.9lkg of isopropanol. 15.0 kg (dry weight 12.4 kg, 91.2 94) of compound (4) was
obtained il Wit crystals. IR spectrum of white crystals of compound (4) was measured, and a
characteristicogeaki was:ebsetveldcatr Ro 1686 € ¢ inseesiddcbjoKiBe). The obtained crystals were type
H crystals. [[Example 38l [0030] Production method of compound (4) using thionyl chloride (solvent:
THF) [Formula 39] Under nitrogen gas flow, t6°% tion of 0.5 g of compound (1) in 2.0 mL of

THF was a edH2 8 mg of ME) r |ee cooling. A justing the tempegatu;eﬂjcﬁais solution to
50C, a sol I%ﬁ\ oﬁlon 0.1-Int, ot THE nd Lﬁe eaction solution
was stirred for .5 urzs:ﬂ'emperature of re c‘qq@ﬁ solution was a@L’S ust dc, 8nd a solution of 339

mg of aminotrifludromethylpyridin.e (3) arfd 338 mg of pyridine in 0.5 mL df THF was added dropwisely
over 8 minutes, and the reaction solution was stirred for 3 hours at the same temperature, and then
water was added: it Mgrie= % daartitativesvaliie) obobjectve praduaifd) Wasmobtaibed. An
organic laygfowas separateddand fitered.cang ther washed with FELE &olutien, anddhe &olvgnt was
distilled Offsfropther phiained salutian bnderresiuoed pressuees: to resultin presipiation afierstals.
These crystalspverecoliected by filratian, and A06:mo1(92-&- AR compound(4)was Ritained i white
crystals. IR.gpgctiun), of yvhite crystais.ob qampound.¢4) wasimeaswrediandiacharacearistic peak was
observed at R, 1,686.crdmeaswtes py.WQ--Theebiained srystals.were dyre)lkarysials: Heyample 81
[0031] Progygtion, methad ebsampaund {4 Haingshianykalieride (salvent RMRL lEamuladdd qH | H

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]
[0028]
Production method of compound (4) using phosphorus pentachloride
[Formula 37}
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dol..,", ooL.,..."-...C1 002H 120 -NH- 4 3IH N/ 62'6HH H 4 Under nitrogen gas flow, temperature
of a solution of 0.5 g of compound (1) in 2.0 mL of DMF was adjusted to 50C. To this solution, a
solution of 249 mg of thionyl chloride in 0.1 mL of DMF was added and the reaction solution was
stirred for 1.5 hours. Temperature of the reaction r'scc);lution was adjusted to 30C, and a solution of 339
mg of aminotrifluoromethylpyridine (3) and 330 mg’ oe in 0.5 mit, of DMF was added

t S

dropwiselvgye[;ﬁ minutes, and stirred fr 4 hours at gme temperature. 530 8.5 %,
quantitativé vziye) bjective—arodugixo(@;v?s (?neFafed.—IetmsL diytion, 2.mL. oflwater was added
dropwisely and precipiteged crystal was coltected by filtration and gri fedliced pressures. 500

mg (64.6 %) of co1mpound (4) was Obtain&d inSwhite crystals. IR spectrum‘of white crystals of
compound (4) was measured, and a characteristic peak was observed at IR 1686 cm | (measured by
KBr). The obtairfiédderysigiswares typf divcrystals lidxampiel 91 J0F32Rearygtdllizationfrost type 11
crystals to typehteystalsl bindernitragee 4)as flovg td b Kyelitypedt seystalsiofcampaind (4) *as
added 1503 Kgrof acdtone seandi crystals were dissaived abbaG.subjesien i dusisrermayalapd
filtration, afehthem washedwith 40:7rkgfeacetopeuAflier copeenirating dhis solutianatpormal T,
pressure, 68k kgiaf daionizetwaier havingisubiectediodusiremeval and fillraiopwas adeed

dropwiselysah h2G 191940 nTde PRIAINEth SUSPeRSI 0T WasSHITee-far A6 SninHigs, 3t 10Gde20Gs
Precipitated &aystalspereccolircted Dy.fltation and arystalsenerg washediwics with, 12:k kg.0f
aqueous sqlddanetagetonenand dried Hade redyced RIgsSUIes.I0:9Ie .8 kg of fyned srygtals of
compoundddiutiod ReSRECHHIWAS Mgaswied. A ¢husigls (pe i arysials)ofigompound (4), being a

starting matgriabrshayyed & shRrRCETISHE ReakiatdRE68G,em (Measurad by, FEQy Crystals (type |
crystals) of[ggg\,m,ly@ (4), being a product, showed a characteristic peak at IR 1708 cm (measured by

KI3r). [Exapgpleg]0] [0033] Powder X-ray structure analysis data ~ For a compound represented by
the above (), PNy XcaauATradian AAers oL ivpe L eyolalsiand vpe ) crystals werp measured.
As a result[lg;gilﬁlﬁa wing a peak at 1708 cm- Iin 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 | crystals). Crystals showing a
peak at 1686 cng{l in IR spectrumqwere crystals that s bwipeaks at 20 = 12.5, 14.8, 16.8, 17.8, 18.4,
19.0, 21.6, 33 1idegrees (typech Q&E@ _Fig. 1 and Fig 3%o§gaowder X-ray ﬁﬁf{%type | crystals,
and Fig 2. shé\is po (J[gcr)ZXH “ray aﬁtaoof)ty ,%(@ﬁ*stals. [EXam //i:ﬁH NS

o _ : 4

d 0
1 2

Under nitrogen gas flow, 0.05 kg of DMF was added to a solution in which 30.5
kg of toluene was added to 8.8 kg of compound (1). Temperature of the solution
was adjusted to 50°C, and 4.4 kg of thionyl chloride was added dropwisely over 63
minutes at 48°C to 51°C. After stirring for 65 minutes at the same temperature,
the temperature was adjusted to 30°C, and a solution of 5.4 kg of
aminotrifluoromethylpyridine (3) and 5.8 kg of pyridine in 3.8 kg of toluene was
added dropwisely over 40 minutes at 30°C to 37°C, followed by washing with 3.8 kg
of toluene. After stirring this solution for 60 minutes at 30 °C to 37°C, 26.4 kg of
water was added dropwisely at 30°C to 32°C over 10 minutes. After stirring this
solution at 31°C to 32°C for 70 minutes, crystals were collected by filtration, and
washed twice with 6.9 kg of isopropanol. 15.0 kg (dry weight 12.4 kg, 91.2 %) of
compound (4) was obtained in white crystals. IR spectrum of white crystals of
compound (4) was measured, and a characteristic peak was observed at IR 1686
cm ! (measured by KBr). The obtained crystals were type Il crystals.

[Example 7] '

[0030]

Production method of compound (4) using thionyl chloride (solvent: THF)
[Formula 39]
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Melting point data (DSC) Melting points of the type | crystals and type Il crystals were measured.
As a result, melting point of type F crystals was 224.6C. Melting point of type Il crystals was 219.6C.
[Example 12] [0035] Comparison of solubility of type | and typein various solvents. Solubility of

type/l and type Il crystals in various solvents were red, and the results are shown below.
Solubility ofi type II crystals was etermined by agdin sials gradually to each solyent, and
measuring ar tlng Pdrs d“ t. [ Able_D_SQJyepLS/QI yi@vvt 0)/25C Typelcrystals
Typellcrystaﬂ’ §D ripethan ¢ 102 2 T@lﬂ ne 0.05 0.14 Mggtga »234.80 Acetone 4.23 13.10

i

L G 4

Under nitrogen gas flow, to a solution of 0.5 g of compound (1) in 2.0 mL of
THF was added 2.8 mg of DMF under ice cooling. After adjusting the temperature
of this solution to 50°C, a solution of 258 mg of thionyl chloride in 0.1 mL of THF
was added and the reaction solution was stirred for 1.5 hours. Temperature of
reaction solution was adjusted to 30°C, and a sclution of 339 mg of _
aminotrifluoromethylpyridine (3) and 330 mg of pyridine in 0.5 mL of THF was
added dropwisely over 8 minutes, and the reaction solution was stirred for 3 hours
at the same temperature, and then water was added. 647 mg (87.2%, quantitative
value) of objective product (4) was obtained. An organic layer was separated and
filtered, and then washed with THF solution, and the solvent was distilled off from
the obtained solution under reduced pressures, to result in precipitation of
crystals. These crystals were collected by filtration, and 406 mg (52.5 %) of
compound (4) was obtained in white crystals. IR spectrum of white crystals of
compound (4) was measured, and a characteristic peak was observed at IR 1686
cm' ! (measured by KBr). The obtained crystals were type Il crystals.

[Example 8]
[0031]
Production method of compound (4) using thionyl chloride (solvent: DMF)
[Formula 40]
FsC
L
>LS/§ SOC, i‘>l\s/§ 1 {\; NH; | y e} 7
S O e i R O I e N D o
‘CO,H t 1 J &% H H

T
1 2 0

Under nitrogen gas flow, temperature of a solution of 0.5 g of compound (1) in
2.0 mL of DMF was adjusted to 50°C. To this solution, a solution of 249 mg of
thionyl chloride in 0.1 mL of DMF was added and the reaction solution was stirred
for 1.5 hours. Temperature of the reaction solution was adjusted to 30°C, and a
solution of 339 mg of aminotrifluoromethylpyridine (8) and 830 mg of pyridine in
0.5 mL of DMF was added dropwisely over 8 minutes, and stirred for 4 hours at the
same temperature. 530 mg (68.5 %, quantitative value) of objective product (4)
was generated. To this solution, 2 mL of water was added dropwisely and
precipitated crystal was collected by filtration and dried under reduced pressures.
500 mg (64.6 %) of compound (4) was obtained in white crystals. IR spectrum of
white crystals of compound (4) was measured, and a characteristic peak was
observed at IR 1686 cm' ! (measured by KBr). The obtained crystals were type II
crystals.
[Example 9]
[0032]
Recrystallization from type II crystals to type I crystals

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



EtOAC 1.48 4.51 THF 7.25 24.06 DMF 21.91 33.00 Acetonitrile 1.22 2.61 .; [0036] Working example of
coupling method by WSC/HOBt Coupling experiment was performed by using a commonly used
condensing agent. WSC/HOBt used as a coupling reagent in the following experiment is a reagent
commonly 4&dhin s couplingmaihed betwespearbaxyiis acidansiaming: (T amaidd ko dust Under
nitrogen gag flovata gaslvtion af 50%mg.of campauad i hand 323 mg«Lbaminotrfiyoromethylpyridine
(3) in 5 mL.of DML were added 364, maof Wb 3rd304.8 Big PLEOBIaLi0C anddhe seaction
solution wag ¥yashed: With & 1,05 RME, RERGUCN IEWRE WG WMaS S AiRed.1a O andthg fgaction
solution wag,gtirred;for 2 haurs, and en SHred # FoB [emRgLatyie r2Pnaws. This reaction
solution W%%E%Qk%dg' A0d:2:8%, of ODierlve PIQAHEL (&) was gensrated [GXample 13410934 (XRPD)
Measurement,of powger, A ray diffracon. patiern. shieasurement gonaition. of yes | envstalse ¢,
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]
[0033]
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 1I crystals were measured. As a result,
crystals showing a peak at 1708 cm™! in IR spectrum were crystals that show
peaks at 26 =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 26 = 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 11 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 11
crystals was 219.6°C. g
[Example 12]
{00351
Comparison of solubility of type I and type Il in various solvents.
Solubility of type I and type Il crystals in various solvents were measured,
and the results are shown below. Solubility of type II erystals was determined by
adding crystals gradually to each solvent, and measuring and calculating a
dissolved amount.

[Table 1]

_ Solubility (wt%)/25°C

Sol t

ven Type | crystails Type ”s crystal

Dichlorimethan 102 5 46
Toluene 0.05 ] 0.14
Methano! 1.23 4.80
Acetone 4.23 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



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
describpd in general test procedures of Japanese Pharmacopoeia. (Apparatus) RINT TTR Il available
fromg’lfhgq%@_rporation (Operation method)  For a sample, measurement was performed under the
following gandifion . Meastremenimethod: rrlegiomwmerinoiBiype of optical source: Cu tube
Employed wavglgngif,Guka.iaye luRe.CUsEeni: 300 A Juihe waliageialyvsSamplaqlategaluminum
(diffraction peak darived{from aluminum 20,7382 dneidantanglerofi Yoy dife AthsMeasurement
condition 0 %@et” SHYslalN: (Apraratys), RINT 1100 availblecara Rigaku Compraiion (@peration

method) le, fheasurement was performed under the following condition. Measurement
method: reflec on m ethod Type-gf optical source: Cu tube Employed wavelength: CuKa ray Tube
current: 40 rnA Tube voltage: 10 Ev \SaT ple plate: glass 20 InC|dent angle of@g:ray 50 and 40
[Example g]\[OQI}SS] R) N” “NH, >L

7 \\O 3 >

// A\

"COLH WSC / HOBt oH’

Under nitrogen gas flow, to a solution of 500 mg of compound (1) and 323 mg
of aminotrifluoromethylpyridine (3) in 5 mL of DMF were added 364 mg of WSC
and 307.8 mg of HOB¢t at -10°C, and the reaction solution was washed with 4 mL of
DMF. Reaction temperature was raised to 0°C, and the reaction solution was
stirred for 2 hours, and then stirred at room temperature for 20 hours. This
reaction solution was 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: CuKoa 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
pie p g 20



Measurement of infrared absorption spectrum Measurement of infrared absorption spectrum of
crystals obtained in each Example was performed under the following condition. (Apparatus) Type
MAGNAS560 available from Thermo Fisher Scientific Inc. (previously: Thermo Electron Co., Ltd.)
(Opetration method) For a sample, measurement was performed under the following condition.
Measuremeht enétind di & TRofMEtheg: (KBrp Rdsslution: 2 (cm:") Detector: DIGS detector Number of
times of integtationste824Example 15] [0039] (D SC) Measurement of DSC data <Measurement
condition of tgpedicrystals> About 1.131 mg of crystals obtained in the above Example was
weighed, ché@mged into an aluminum pan, simply sealed and subjected to measurement. Measurement
condition is a&:tnllovss {Measiamant eereienAppafatus: Rigaku Industrial Corporation Thermo
Plus DSC8230L Wraskrementrengs 302006 Balenos Jerppenatireises L0Gimin.Atnosphere: N2
100 mLimin EsMeaseranept sndiionofyperd &HskRisE condR9u 0.976 mg of crystals obtained in
the above Exgplewas weighed, charged into an aluminum pan, simply sealed and subjected to

measurement, Megstramenicendiin is:as-fotws, Meaauregient gendiion) Aeparatis: Ridakly
Industrial Carporationdheimg Plus DS08230L Measurement range: 130-250C Rate or temperature

rise: 100/mimggm§9g%gt%)wo mL/min. [Industrial applicability]
For a sample, measurement was performed under the following condition.
Measurement method: ATR method (KBr)
Resolution: 2 (cm'1)
Detector: DTGS detector
Number of times of integrations: 32
[Example 15]
[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: Nz 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: Nz 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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[0040] By using the present invention, it is possible to efficiently produce a compound having
NPYY5 receptor antagonism, and to efficiently perform purification. MCSLLP Claims [Claim 1.] A
process for producing a compound represented by the formula (TV): [Formula 3] wherein i
tert-butyl, R2 is trifluoromethyl, and n is 2, and a compound represented by the formula (1V) is a crystal
having peaks at 20 = 12.50.2, 16.80.2, 17.80.2, 19.00.2 degrees in a powder X-ray diffraction pattern,
which comphises r acting a compound represented by the formula (In: [Formula 1] wherein R1 and n
are as defit84"abb e, and X is a leaving group, its salt or a solvate thereof, and a compound
represented by BRARASSENY: REGTHEIAST ROUMPONIKA ¥ GINSHRSR 1RD @a@aéﬁﬁw%@@?m saltor a
solvate trﬁgfé”é‘?‘.‘{blﬁ]m 2] The process accordzing to claim 1, comprising a step of obtaining a
compound represented by the formula 49> ula s] wherein R1 is tert-butyl" nis 2, and X is
halogen, its salt gr a solvate th@reof by reactjng a compound represented by the formula (I): MCSLLP
[FormulaRY{._ whegeir ANg r,\(la efined above, its salt or a solvate thereof and a halogenating

agent. ” H
<O> n av)

wherein R! is tert-butyl, R? is trifluoromethyl, and n is 2, and a compound
represented by the formula (IV) is a crystal 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, which
comprises reacting a compound represented by the formula (II):

[Formula 1]

0]

RL_ H \\H\
s~ SNy
< ” >
o)
n

uy

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]

B
HoN N/ (1)

R2

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 (II):

[Formula 5]
O

RL_ N \H\
ﬁ/ ~T X
(©)

n )

wherein R?! is tert-butyl, , n is 2, and X is halogen, its salt or a solvate thereof by
reacting a compound represented by the formula (I):
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[Claim 3.]  The process according to claim 2, wherein the halogenating agent is selected from
phosphorus oxychloride, phosphorus pentachloride, oxalyl chloride, and thionyl chloride. [Claim 4.]
The process according to any one of claims 1 to 3, comprising reacting a compound repre g¢:by
the formula (H), its salt or a solvate thereof and a compound represented by the formula (HI), its salt or
a solvate i‘hereoflin ime presence of a base. [Claim 5.]  The process according to any one of claims
110 4, whorain titidhe, pyriding, tetrahydrofuran, dimethylformamide, a mixed solvent thereof or an
aqueous solventherepf is used|as a solvent. [Claim 6]  The process according to any one of claims
1 to 5, whkein aNaQ 0 r\@gle\sented by the formula (IV) is a crystal having peaks at 20 = 12.50.2,
14.30.2, 16.8p.2, 17.8 '.40.2,Ci'§.00.2, 21.60.2, 33.10.2 degrees in a powder X-ray diffraction
pattern. [CIe{?ml?[ A process for producing a crystal of a compound represented by the formula (1V):
[Formula 6] ‘R2 "wherein R1 i$ltert-butyl, R2 is trifluoromethyl, and n is 2, having peaks at 20 =
10.20.2, 17.10.2, 17.70.2, 26.50.2 degrees in a powder X-ray diffraction pattern, comprising
recrystallizing @ erpstalof a eceapeundirepresaitedi by dhe formual (IMehadngopeaks at 20 = 12.50.2,
16.80.2, 4718Qeh k92 elegrees in a powder X-ray diffraction pattern. [Claim 8[ A process for
producingg grystaljof a compound represented by the formula (1V): [Formula 7] O NN (IV)

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

[Claim 4.]

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

[Claim 5.]

The process according to any one of claims 1 to 4, wherein toluene, pyridine,
tetrahydrofuran, dimethylformamide, 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 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 7]

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

[Formula 6]

o = i
R1 H \\\\JJ\ ™ ‘
g H N

I
(0)
n V)

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 8]
A process for producing a crystal of a compound represented by the formula
(IV):
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wherein R1 is tert-butyl, R2 is trifluoromethyl, and n is 2, having peaks at 20 = 10.20.2, 14.50.2,
16.80.2, 17.10.2, 17.70.2, 18.30.2, 19.10.2, 20.20.2, 20.80.2, 26.50.2 degrees in a powder X-ray
diffraction pattern, comprising recrystallizing a crystal of a compound represented by the fp/{ggil_lpp(lv)
having peaks at 20 = 12.50.2, 14.30.2, 16.80.2, 17.80.2, 18.40.2, 19.00.2, 21.60.2, 33.10.2 degrees in
a powder |ffr ction pattern. [Claim 9] A process for producing a crystal of a compound
represen lf rmula (Iv) having peaks athO 10.20.2, 17.10.2, 17.70.2, 26.50.2 degrees in a
powder X- ray dlffractlon patterg, com taining a crystal of a compound represented by the
formula (lv) having peaks-at 20|= 12.50. 2 16.80.2, 17.80.2, 19.00.2 degrees in a powder X-ray
dlffractloﬁ:‘pa By/the proce 0 any one of claims 1 to 5, and recrystallizing the obtained
crystal. [Cla 0] \A process faf producing a crystal of a compound represented by the formula (lv)
having peal(@ainzo =

0.20.2 4502 16.80.2,17.10.2, 17.70.2, 18.30.2, 19.10.2, 20.20.2, 20.80.2,
26.50.2 degrees in a powderS( ray diffraction pattern, comprising obtaining a crystal of a compound
represented by the formula (lv) having peaks at 20 = 12.50.2, 14.30.2, 16.80.2, 17.80.2, 18.40.2,
19.00.2, 2h60:-2n 38.1Q. 2.dedre8a ima powdansraydifactian patiesn by'the; Rresrs: acwpLding to
claim 6, andareqystallizingdhe ebtaimedcrystal+{Glaim A ¥ oosystalpta eompaund represented by the
formula (by: éﬁqsnzu@af% whezed'a Lds terkhuvaR2ss:iflvaremettyh prdavis 20haying peaks at 20 =

12.50.2, 16 fos%’aﬂz?@ Cr OQ degrees in ‘?\I/f Wder n(’%)é éﬂl{)fr tio Opatt n f@ﬁ{n 12] A crystal of
acompoun epre gn vly eJQ'J@ 51695; ty R2is
trifluoro nds,2 62VI5I ea S at 8) 2,18.40.2, 19.00.2,
21.60.2, degredsing poﬁa%%)&%fy%%ﬁa%ﬁon %ﬁte}n r[acfl 1°nr11 P3 %crystal of a compound
represen gél%?“tﬁ formula (Iv): (g ormula 10] R2 0 N NZ

A process for producing a crystal of a compound represented by the formula
(IV) 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 obtaining 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 by the process
according to any one of claims 1 to 5, and recrystallizing the obtained crystal.
[Claim 10]

A process for producing a crystal of a compound represented by the formula
(IV) having peaks 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, 20.8£0.2, 26.5+0.2 degrees in a powder X-ray
diffraction pattern, comprising obtaining a crystal of a compound represented by
the formula (IV) having peaks at 260 = 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 by the process according to claim 6, and recrystallizing the obtained
crystal.
[Claim 11]

A crystal of a compound represented by the formula (IV):
[Formula 8]

RZ
0 =
R1 H \\‘“\ \ ‘
\ / \O‘\\\\\ N N
(4) H
O
n (Iv)

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 12]

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

24



(IV) wherein R1 is tert-butyl, R2 is trifluoromethyl, and n is 2, having an endothermic peak at
219.642.0C in a differential scanning calorimetry.

MCSLLP

[Formula 9]

0 = "
R /H\O Jo |
N N
H

I
(0)
n V)

wherein R! is tert-butyl, R? is trifluoromethyl, and n is 2, 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 13]

A crystal of a compound represented by the formula (IV):
[Formula 10]

|
\OL o
< o > n (Iv)

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.
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