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Description METHOD FOR PRODUCING SULFAMATE-CARBOXYLATE
DERIVATIVE 5 Technical Field [0001] The present invention relates to a
process for the preparation of sulfamate-carboxylate derivatives. 10
Background Art [0002] Sulfamate-carboxylate derivatives are useful
compounds as synthetic materials or intermediates for medicine. For
example, they can be used as a B§Ah&tic itermediate of a compound
having NPYYS receptor antagonistic 15 activity described in Patent

Reaument doRatenb Begumantshk disclases-a RFagess oy Hl&qpﬂlseﬁefﬁ?eﬁmn

of 4-(2-methylpropane-2-sulfonylamino-I-cyclohexanecarboxylic acid
comprising subjecting 4-amino-1-cyclohexanecarboxylic acid methyl ester
Tectiidc butysulphinyl chloride to the coupling reaction in a dichloromethane
[ Oé%solvent, oxidizing the obtained compound, and then hydrolyzing. It is
ifficult to use industrially this process, because it is necessary that
restridteduse dichlonomethanerisi used andthe proeuct fsiselated byparation of

Sulmpgg@lpg;gppylﬁatggyggqment 2 discloses a process for the
preparation of 25

trans-4-(2-methylpropane-2-sulfonylamino-1-cyclohexanecarboxylic acid
Badomepuisihgsubjecting cis- 4-amino- 1-cyclohexanecarboxylic acid methyl
[ooBsier and t-hutylsulphinyl chloride to the coupling reaction in an ethyl

acetate solvent, the oxidation reaction, transformation to trans isomer,

and %%Foﬁ?s@“?ﬁ §Fro@é§§’6\ﬁd§@far%"@muaﬁgh yieldiegnds as synthetic
m a prepasatipnpracessias S0 he yeldfrem  For example, they can be used as a

1-cyglohexanecarboxylic acid to . o
syn%@e%&g‘m N9 eynf p %SUWO%X 3 &1 vm rll\IPEYS r 0r .an {izsgemstlc

trans-4-(2-methylpropane- ylamino) cydohexanecarboxyiie atl
actippey %?Eléﬁ@é\”}eﬁ if thiee 1ds® e irarssfbrimation to trans isomer was

EXC|BdeQnAdeH@ﬂ§1|%ﬁheidot@ml%@teQisﬁlosgﬁ%@@sgxa‘f@plett}b@t preparation of
4-¢ f}etr ofuran IS (il in a cau Ilng#step However, the process was

nee th mprove as a 35 process of thE mdﬁ%?r?élaﬁéeaﬁ%rgﬁoﬁ“‘i comprising
subjpianse it vasmaeessary! tdisolatecthd ok yéaction ihtermediates in eveey  and

+- b $teps OpRerations were gomplicated @Qgpthﬁ preparation qquignq}Xc\ﬂ%QQ}ethane
soive!%h [E))%%lgz%cg)cu ntb]\a\{ggillc:?)?xg}ggund and then hydrolyzing. It is
difficult to use industrially this process, because it is necessary that
restricted-use dichloromethane is used and the product is isolated by
chromatography.

Patent Document 2 discloses a process for the preparation of
trans-4-(2-methy1pr{_)pane-?-sulfony}amine'1-cyclohexaneearbexy1ic acid
comprising subjecting cis-4-amino-l-cyclohexanecarboxylic acid methyl ester
and .t-butyleulphinyl chleride to the coupling reaction in an ethyl acetate
solvent, the oxidation reaction, transformation %5 trans isomer, and then
hydrolysis. This process was far from a high-yielding preparation process as
the vield from cis~4-amino-l-cyclohexanecarboxylic acid to
trans-4-(2-methylpropane-2-sulfonylamino) cyclohexanecarboxyiic acid is 70%
or less even if the loss in transformation to trans isomer was excluded.

Additionally, the document discloses an exampie that tetrahydrofuran
is used in a coupling step. THowever, the process was needed to improve as a

process for the industrial preparation, because it was necessary $o isolate the
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[Patent Document 21 W02003/076374 5 Disclosure of Invention
Problems to be solved by the Invention [0003] The object of the present
invention is to provide an efficient process 10 for the preparation of
sulfamate-carboxylate derivatives which are useful as synthetic materials
or intermediates for medicine. Means for Solving the Problem [0004] 15
The present, invention is the followings. (1) A process for the preparation

regfal compoundedf thesformutasii) = {Formuka 8}idnR2:Sre~ () pB GO2R ' and the

properein R’ isdydrogen.Qptionallysubstituted lower alkyl, optionally 20

[Psubstituteq aryl or gptionall substituted aryl lower alkyl, and El is
"8ptiBhalls substituted B\WeratkiF Sptionally substituted cycloalkyl or

[Peptiondllycsubstituied ¥yl 2$6lt orsulvate thereof (hereinafter referred to
as Compound (lll)), characterized by reacting a compound of the formula
():.25 [Formula 1] H2N CO2R' wherein R' has the same meaning as

Dijétitiad aBbdve T&4it8F solvate thereof (hereinafter referred to as

Prgompoundi() o with axcompound:afthe formula (11): 30 [Formula 21 2

[0R23S-Hal () O wherein R2 has the same meaning as defined above, and
Hal is_halogen (hereinafter referred to as Compound (ll)), in toluene

solventin fHe‘srelerds ot Hiieakt'oie bt adifives 8aeeRd rbrfBosat process
fogroup consisting of water falcehelcdimethyformamidesives which are useful as

synthetic materials or intermediates for meadicine.

Means for Selving the Problem
[0004]
The present invention is the followings.
(1) A process for the preparation of a compound of the formula (111}

[Formula 3]

H

Rz N
O CO,R!

wherein R?! is hydrogen, optionally substituted lower alkyl, optionally
substituted aryl or optionally substituted aryl lower alkyl, and R? 1is
optionally substituted lower alkyl, optiocnally substituted cveloalkyl or
optionally substituted aryl,

salt or solvate thereof (hereinafter referred to as Compound (1T},
characterized by reacting a compound of the formula (I):

[Formula 1]

HoN
"

CO,R’
wherein R' has the same meaning as defined above,
salt or solvate thereof (hereinafter referred te as Compound (1)),
with a compound of the formula {I11):

[Formula 2}
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dimethylacetamide and dimethoxyethane. (2) The process for the

preparation of the above (1), wherein the additive is water or isopropanol.

(3) A process for the preparation of a compound of the formula (IV): 10

[Formula 4] R2 NH O S 0 (IV) CO2Ri wherein R' and R2 have the same

meanings as defined above. salt or solvate thereof (hereinafter referred to

as Compound (IV)), characterized by obtaining a compound of the
Fﬁe&s‘iﬂdlal(lll),(ﬂsalt or solvate 15 thereof by the process of the above (1),

apgl oxidizing the obtained compound, salt or solvate thereof. [0005] (4)

A procegs for the preparation of a com%oun of the formula g b%‘. U ie hal
VHEGTHRUIE 7] RS HISSP2RGVE) 2B 8P~ CO2H WARrdIA TS ha8 the e aloeen
(hemeamirigeas difined abovel salb onsdlvale thereof (hereinafter referred to

in % empaund.LYh). (gharacterized oy hydrolyzing a,.gompound ofthected from
formula (llia): [Formula 5] H R2 N S (llia) 11 25 O CO2R13 whe ei[]'IfR'a

this optiially substittiet twer aliyl, Sptisiially sibidtttited arji of hyformamide,
dipptibmaly=substitetedayeweralkyh @md R2 has the same meaning as

(ofefined above, 3:salt or solvate thereofi(bereinafter referred t0i@Sihe additive is

Compound (llla)), to obtain a compound of the formula (I11b): [Formula 6)
water or isopropanol.

(3} A process for the preparation of a compound of the formula (IV):
[Formula 4]

A2, -NH

A \Q )

O 0 . ’

COsR

wherein R! and R? have the same meanings as defined above,
salt or solvate thereof (hereinafter referred to as Compound (IV)),
characterized by obtaining a compound of the formula (ITI), salt or solvate
thereof by the process of the above (1), and oxidizing the obiained compeound,
salt or solvate thereof
[0005]
(4) A process for the preparation of a compound of the formula (IVh):
[Formula 7]

H
Rz, N
5T (Vb

O
O o,
wherein R? has the same meaning as defined above,
salt or solvate thereof (hereinafter referred to as Compound (IVh})},

characterized by hydrolvzing a compound of the formula (IIfza):

[Formula 5]

H

2 N
A \ﬁ/ O\ (Ilia)
O COZRTa

wherein R!% is optionally substituted lower alkyl, optionally substituted aryl
or optionally substituted aryl lower alkyl, and B2 has the same meaning as

defined above,
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H R? SAN (lllb) O CO2H 5 wherein R2 has the same meaning as
defined above, salt or solvate thereof (hereinafter referred to as
Compound (lllb)), and oxidizing the obtained compound, salt or solvate
thereof. (5) The process for the preparation of the above (4),
characterized by obtaining a compound of the formula (ilia): 10 [Formula
8l H2iNR,S11(ll,) 11 0 CO2R a wherein Ria and R2 have the
s same mEartings as: defined abdvey salt-orsdlvatestiiareafhby thélpreress
+c0f thesahove £1). ang using the ghlaingd; pompound, salt o solvate
thereqf. 1 (6) The process for the preparation of the above (5).
F@istattehized by reacting without isolating a compound of the formula
§|I|a) }Qr (I1p) or the salt to give a compound of the formula (IVb), salt or
s@lﬁate pf. [0006y; ,g) A process for the preparation of a compound of
for I): 20 [Formula 91 R2 SAN R3 0 0 N-Z (VI) 0 wherein R2.
E 3and Z avque"éame meanings as defined above, pharmaceutically
w heceptdblesalttor selvatenthercof (heréidatier refereed to as Compound
sAM1), 25 eharagierizad by.obiaining A empoynd, ofdhe formula () gr

(IVb), salt or solvate thereof by the process of any one ‘of the above (3) to

A18)° Sid TeHeifg therObtdinen B6Hpbund tsalt Bt E8lvaté theréof with a

(5¢coMboundcfthe formula (W)eparation of the above (4), characterized by

obtaining a compound of the formula (ITia):

[Tormula 8]

2 N
- (g
O \/\CO R1a

wherein R!* and R? have the same meanings as defined above,

salt or selvate thereof by the process of the above (1), and using the obtained

compound, salt or sclvate thereof.

(6) The process for the preparation of the above (5), characterized by reacting

without isolating a compound of the formula (IIla) or (IITb) or the salt to give

a compound of the formula (IVb), salt or solvate thereof.

[0006]

(7) A process for the preparation of a compound of the formula (VI):

[Formula 9]

R%S/ﬁ
7 \\O

wherein R?* Rfand Z have the same meanings as defined above,
pharmaceutically acceptable salt or solvate thereof (hereinafter referred to

Compound (VI)),

as

characterized by obtaining a compound of the formula (IV) or (IVL), salt or

solvate thereof by the process of any one of the above (3) to {6), and reacting

the obtained compound, salt or solvate thereof with a compound of the

formula (V}:
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4 R3NH-Z (V) wherein R3 is hydrogen or lower alkyl; Z is optionally
substituted lower alkyl, optionally substituted lower alkenyl, optionally
substituted amino, optionally substituted lower alkoxy, optionally
substituted carbocyclyl or optionally 5 substituted heterocyclyl, salt or
solvate thereof (hereinafter referred to as Compound (V)). (8) A
compound of the formula (llIb-1): [Formula 10] H O (Rib-1) CO2H 10 salt
or solvatétiieredf. Effedtof the Invention (0007] A process for the
w Preparation of fheprasent ipyention canbe.used 10, 15 abipin safely ARty alkyi,
easily Compound (%% or (IV) in high yield, and is useful for green ,
“PihEHIdty Best Mbte ToF Eaflfing Bub thd 1AFehtioh " [OO0EF 207 this optionally
sudhesoription I Blewer @lkykyincledésnG L to 105 preferdbhs GldoyCiG,! and optionally
= hOre referably htg 3 straight or branched alkyl. Examples include
rrgethyl, ethyl, n-propyl |sop,rop¥1!, n-butyl, isobutyl, sec-butyl, tert-ﬁuty],
Sah Gt ¥ 16 peRtyT ChBBBRYE Hiekyle E6RRRYIC e ptE 1aHepiy
(8h-oétyls ispoatyl, mEribryfcamndt in-d&dii: YLower alkyl" of R, El- or R'3 is
i rRreferabhymethyl or ethyl. 25 "Lower alkyl" of R% is preferably ethyl,
isopropyl or t-butyl. The lower alkyl part of "aryl lower alkyl", "halogeno
lower alkyl" or "hydroxy lower alkyl" is the same as the above "lower
>ar ; ples of substituents for "optionally substituted lower alkyl" of Z
ingjude_(1)halogen; (2)éY#rd; and (3) the following groups (i) to (xvi): (i)
hydroxy, (i) IC®€¥,180 alkoxy, (i) mercapto, (iv) lower alkylthio, (v) acyl,
(vi) acyloxy, (vii) carboxy, (viii) lower alkoxycarbonyl, (ix) imino, (x)
s adaramoyh txidithiecdrbamoyl, (xii) lower alkylcarbamoyl, (xiii) lower
alkylthiocarbamoyl, (xiv) amino, (xv) lower alkylamino 5 or (xvi)

. heterocyclylcarbonyl, which may be optionally substituted by at least one
df Cér%ﬁ}f/) “sefe B ffom Substituent Group B defined below.
looo7]

A procegs for the preparation of the present invention can be used to
obtain safely and easily Compound (JII} or (IV) in high vield, and is useful for

green chemistry.

Best Mode for Carrying Out the Invention
[0008]

In thig description, “lower alkvl” includes C1 to Ci0, preferably C1 to €6,
and more preferably Cl1 to C3 straight or branched alkyl. HExamples include
methyl, ethyl, n-propyl, isepropyl, n-butyl, isocbutyl, sec-butyl, tert-butyl, n-pentyl,
isopentyl, neopentyl, hexyl, ischexyl, n-heptyl, ischeptyl, n-octyl isooctyl, n-nonyl
and n-decyl. “Lower alkyl” of R R!» or R? is preferably methyl or ethyl.
“Lower alkyl” of R* 1s preferably ethyvl, isopropyl or t-butyl.

The lower alkyl part of “aryl lower alkv!”, “halcgeno lower alkyl” or
“hydroxy lower alkyl” is the same as the above “lower alkyl”.

Examples of substituents for "optionally substituted lower alkyl" of Z include
(1}halogen; (2)eyvanc! and (3} the following groups (1) to (xvi): (i) hydrexy, {(ii) lower
alkoxy, (iii} mercapto, (iv) lower alkylthic, (v} acyl, {vi} acyloxy, (vii} carboxy, (viii)
lower alkoxycarbonyl, (ix) imino, (x) carbamoyl, (xi) thiocarbamoyl, (xii} lower

alkylecarbamoyl, (xiii} lower alkylthiccarbamovl, (xiv) amino, (xv) lower alkylamino

5
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Examples of substituents for "optionally substituted lower alkyl" of R" or
R'a include at least one of groups selected from the group consisting of 5
halogen, optionally protected hydroxy, mercapto, lower alkoxy, lower
alkenyl, di-lower alkylamino, lower alkylthio, acyl, carboxy, lower
alkoxycarbonyl, carbamoyl, cyano, cycloalkyl phenoxyl and heterocyclyl.
Examples of substituents for "optionally substituted lower alkyl" except for

or thoseafeZyR4 wnd:Reviricludéhtdeastonetof griups seldoted fromt k@ st one of

groﬁrpggw%ﬁ%r%ps@%ﬁm below, (90091 1-ewer alkenyl” includes C2 to
C O,Eﬁ);eferably C2 to C8 and mare preferably C3 to C6 stra&iqht O lol” of R
branEtigd aikenyl HAIRK B11855t 8he YoUBRHONE He Brbitfary poshidns” " °

or Examplésdackideadnyl opropenytoisopropemtls butenyl, 5 isobuterpdpsisting of
h aﬂfgé‘é/ ,I’ asl‘{ti%ql §n¥7| ’ﬂjr%rﬂgec@)fh '§9@?£‘I§n3{£ &%@E@QJ?W& &e%@}@é&y . lower alkenyl,

|sohexen§I, hexadienyl, heptenyl, octenyl, nonenyl and decenyl.?l;:[{am le

. o "
45t Sabs et ot “optisitally stibitittect oWer dkBRY ifftilide AEIGgER: """
catbwenalkexyoweralkeiyl] aminoxioweralkylamings lower

alkoxycarbonylaming, loweralkylthio, acyl, carbexy, lawer alkaxycarbeayl, aiiy1”
20 carbamoyl, cyano, cycloalkgl}, phenyl, lower alkylphenyl, lower
h

eXSiREXUBNERGEE idpfithyl ahtifor hetdtotyeR12[0016] EXEmpledrgfPs selected from

Susubstitnedtsdop foptiénally sulbstituted amino” include the below

rosmHbstituent Group B, optionally substituted benzoyl and/or optionally 25
substituted heterocyclylcarbonyl (wherein the substituen{ is hydroxy, lower

alkyl, TFEralRbRG BHA/OPIBWEF RIKyithiS). F00L 1P THE ToWer Siyipart of B¢ 0%
prefoveer alkoxy Clovweriakkylihiots lloweéra Blkylcaramaytt, Howerne double bond at

rAkyithiogachamoy!”, "lawer alkylaminas, "diziower, 30 alkylaminQs, JQWer bucenyl,

alkylsulfinyl”, "lower alkylsulfonyl", "lower alkylsu].famoyl", "lower

i hKERYCarbiT L o WBFAKERY oWk ERSE, "HAYS "ower Sk “Toer 2o et
isatlkoxycarbonylaminohellowet alkyphenylt<towen dalkoxyphenyl”,

"halog§g9] R\Q’Qr QKXG%I&WJQV\@E a“@%){::.) Pk i'l@zh%%s'@é@e @'KY;'&M@" Bxe nyl”
_the same as the above "lower alkyl". 35 [0012] 6 Examples of substituents | )
bR s BRRG E BWer KK Tielitle dt IS4t BHE of GraupE " 1oe:
algelectechfrom:the belolw Substittent:Group B, carboxy, lower alkoxycarbonyl,

carbamoyl, cyano, cycloalkyl, phenyl, lower alkvlphenyl, Jower alkoxyphenyl,
naphthyl and/or heterocyclyl.
[0010]

Examples of substituents for “optionally substituted amino” include
the below Substituent Group 8, opticnally substituted benzoyl and/or optionally
substituted heterocyclylecarbonyl (wherein the subatituent is hydroxy, lower
ailkyl, lower alkoxy and/or lower alkylthio).

{0011]

The lower alky! part of “lower alkoxy”, “lower alkylthio”, “lower
alkylearbamoyl”, “lower alkylthiocarbamoyl”, “lower alkylamino”, “di-lower
alkylamino”, “lower alkylsulfinyl”, “lower alkylsulfonyl”, “lower
alkylsulfamoyl”, “lower alkoxycarbonyl”, “lower alkoxy lower alkyl”, “hydroxy
lower alkvl”, “lower alkoxycarbonylamino”, “lower alkylphenyl”, “lower

# I

alkoxyphenyl”, “halogenc lower alkyl”, “phenyl lower alkoxy” or “phenyl lower
alkylthio” is the same as the above “lower alkyl”.

foo12]

jup]
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Preferred is phenyl, lower alkylphenyl, lower alkoxyphenyl, naphthyl or

heterocyclyl. 5 "Acyl" includes (1) Cl to CIO, preferably Cl to C6 and more

preferably Clto C4 straight or branched alkylcarbonyl or alkenylcarbonyl,

(2) C4 to C9 and preferably C4 to C7 cycloalkylcarbonyl and (3) C7 to

C11 arylcarbonyl. Examples include formyl, acetyl, propionyl, butyryl,

isobutyryl, valeryl, pivaloyl, hexanoyl, acryloyl, propioloyl, methacryloyl,

crotorioyd noyeleprdpyleashbanyh eyclohexylearonyk 1Qeyslooetylcarbeonyhikoxy”
indRehhenzoyl, The gevl pat of acyloxyi. s e same as AboVE, TR, one Group .

protecting group of "optionally protected hydroxy" or 'optlonaﬂy protecte%
PIYaress [oWwep BRIV inchities AR arsasProtectitt dgréups vty ussth thyl or
heéExampléslinclude acyl (e.g., acetyl, trichloroacetyl and benzoyl), lower 15

alkoxyﬁﬁ?oﬂ}ﬂiﬁ%&’(tfpk'f%}fci"f‘{@?g}(@fi%‘%ﬁt %”l(x:los EOQXE(ecgr ghe erably C1 to

methanesulfonyl), lower alkoxy lower alkyl (€.9., met oxymelﬂ:gll
Ctriafegisibn @'g DtpuRdinttryraryn i atsg et anelaaee Atbring, diortne C9 and
priofernifie and:odine:ykspeciallyrprefersed issFlaorine ©r chlering:h20Ehe Examples
inPRI9ER.RAN of :halpaenophenyl’ or chal

loge&oug\{yﬁr av”a(yelusﬁ tgzevasfgme ésxanoyi
the above "halogen”. "Alkylenedioxy” includes methylenedrit)x’y, n ’
AEMGIENBEIBI)Strirk EthyiEhisdioxy: tetraihethsiensaitig s bonyL, evelohexylearbonyl,

cypentamethylenedioxy and yiexamethylenedioxy. Preferred is
methylenedioxy, or ethylanedioxy,,25 [0013] “Carbocyclyl” includes
"cycloalkyfg,’lf')'%(yélooalken@lq'?“bifyéldeafkay "and '%rW‘%' "Cycloallcyl" includes
C3 td &8 BHIBersrably es Gr 6 Cydiid Bikyr Exaimplesiteiide or “optionally
neyelopropyl deyelobukyd - cyalopentyl, cyclobhexyl Cyctoheptytand « croups usually

o §£1006WA,.30 EXAmplep, of Hetients 101, QRHonAN SRS cnport) tower
cycloalkyl" include at least one of groups selected from PSubstltuen%‘%froyup

AlEHEHiTed BEldw. “CHcloalkehyivirtadeenik abovetsitloatyiwith & ieast (e
motieadfedatfalehonds atarbitans positions indhe ring: Examplas inglugdehyl) and

reYalopLeRenyl,, cyclobuienyl, cyclopenenyl, cycl.ohexenyl and
cyclohexadienyl. 35 "Bicycloalkyl" includes Co to C8 alicyclic groups

whereilt thestio rilgashare 15 6F mere atbs reivtichare given: by Especially
prgmoving dhechydroegen isem:-C5 to C8 alicyclic group. Examples include

g:g;g:g%%h%}(?ggﬁylpgzl%yg%o[%a%aléggg}%ﬁ!’eIp}lfgyccl)g[zhzaﬂ%g%ltlﬁ a[ggrer atkyl” is the
gsaméeé as the above “halogen”.

“Alkylenedioxy” includes methylenedioxy, ethyvlenedioxy,
trimethylenedioxy, tetramethylenedioxy, pentamethylenedioxy and
hexamethylenedioxy. Preferred is methylenedioxy or ethylenedioxy.

[0013]
“Carbocyelyl” includes “cyeloalkyl”, “cycloalkenyl”, “bicveloalkyl” and “aryl”.

“Cycloalky!l” includes C3 to C8 and preferably C5 or C6 eyclic alkyl
Examples include cyclopropyl, cvclebutyl, cyclepentyl, cveclohexyl, cyeloheptyl and
cyclooctyl.

Examples of substituents for “optionally substituted cycloalkyl”
include at least one of groups selected from Substituent Group B defined below.

“Cycloalkenyl” includes the above cycloallkyl with at least one of double
bonds at arbifrary positions in the ring. Examples include cyclopropenvl,
cyclobutenyl, cyclopentenyl, cyclohexenyl and cyclohexadienyl.

“Bicycloalkyl” includes C5 to CB alicyelic vroups wherein the two rings share

7
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"Aryl" includes monocyclic or polycyclic aromatic carbocyclyl, and

examples 5 include phenyl, naphtyl, anthryl and phenanthryl. It also

includes aryl which is fused with another non-aromatic carbocyclyl, and

examples include indanyl, indenyl, biphenylyl, acenaphtyl,

tetrabydronaphtyl and fluorenyl. Especially preferred is phenyl. Examples

of substituents for "optionally substituted carbocyelyl" include at 10 least
tvgnerohgreups selectéd«fhom the: below Substituetit GSreupra angd. The: C5 to C8

ah@%ﬁ@cygbéh ay %%H%%HLU@QC%@Eb'%%(c%’@thoﬁ%e'ixi%‘fnp'b %yoﬁdiz 2. 11heptyl,

subsrtlltuen r "optiona Xsubstltuted aryl™or "optionally “substituted aryl

DS k6’ 2 RIS &t 1855 one of groups selected from the
groupfoonsistingdet halogencbptionakyyprotected hydroxy,- Lbcmercapta, examples
mlawgg kxh}halg%ﬂgﬂowy?{h%khymy RXYAQW& alkyl, low e R KDY JOWCE hicn 16

alkenyl, di-lower alkylamino, fower alkylthio, acyl, carboxy, lower
PR RYERBBHYE CAPBARRBY Cyaife LeSEIbIYT DHEHYE SheReRyle [bidaryl indenyl

balkyh plyénytelovpér dlkoxy ghenyh hatogenophemde fdphtiydiandaliy preferred is
}Iglglggrlocyclyl 20 Examples of substituents for the other "optionally
substituted aryl include at least one of groups selected from the below

Substitiet Grdtip B2 [ Ea] THE cyISHIR | Sart B tEyersalkyIarbdmioyelude at
leteycloadkylsyifamoeyi-trctey cloatkytbxy'bid dhe Samei as:the @bove « and 8. The

“cGycloaioh 25.The @ﬁ%%@%{h@&'?ﬂg%ﬂ{w" QL gyl Jower alky]" is the

same as the above "aryl". [0015] Heterocyclgglﬁ includes heterocycle
whiclF CoRteiis A IBASEGHE Hetdrs attthl dilpseteetéd froil thg “optionally
sgretipwf@, SandlbvExamiples inclutle & (06 3ﬁdn®tﬂﬁbaﬁ9dd'bﬁierﬁaéy|of groups

seglléglaeﬁs QX%OM%IrEL%%%P'%’nQY!%?%ylo P%@qx I’Idaﬁ }Pynml {Iﬂrpél ii hydroxy,

pyrazinyl, triazolyl, triazinyl, tetrazolyl, |soxazonI oxazolyl oxad lazoly
MR ARSolyl THiaz Iy thiakRA2BRICfUIgFARd thisHyl; hissaticyeneer alkyl, lower

alireteroclohd rsudh asvindalylpiseindolyk; lindazelyh drdelizinydl indelinydy 1, carboxy,

1dz@indoliny, quinolvh, isaquingivl, cinnol,Lnyl, phthalazinyl, quinazolinyl, ; ).,
naphthyridinyl, 35 quinoxalinyl, purinyl, pterl inyl. henzopyran ]

aWezintiBa28lyi b@ﬁ"’z‘%oxé@%%}f%b% %BX&ZOI;F‘IE‘B@%%H?&Z lyl, naphthyl and
hb@msmmazolyl benzothiazolyl, benzothiadiazolyl, benzofuryl,

ISObe%QJ%f&’eQeQFQtDE%Qy UQ%DEO}I’]@%@JM Ip?llg Zoopr“%My substituted aryl”
triazolopyridyl, imi dazothlazolyl pyrazinopyridazinyl, quinazolinyl,
mr?éﬁﬂﬁﬁ ﬁﬁﬁt one of groups selected from the below Substituent Group B.

16014]
The cycloalkyl part of “cycloalkylecarbamoyl”, “cycloalkyisulfamovl” or
“cycloalkyloxy” is the same as the above “cycloalkyl”.

The aryl part of "arylsulfonyl” or “aryl lower alkyl” is the same as the

above “aryl”.
[0015]

“Heterocycly!” includes heterocycle which contains at least one hetero atom
optionally selected from the group of O, S and N. Examples include 5- to 6-
membered heteroaryl such as pyrrolyl, imidazolyl, pyrazolyl, pyridyl, pyridazinyl,
pyrimidinyl, pyrazinyl, triazolyl, triazinyl, tetrazolyl, isoxazolyl, oxazolyl,
oxadiazolyl, isothiazolyl, thiazolyl, thiadiazolyl, furyl and thienvl; fused bicyclic
heterceyelyl such as indolyl, iscindolyl, indazolyl, indelizinyl, indolinyl, iscindelinyl,
guinolyl, isoguinoiyl, cinnolinyl, phthalazinyl, quinazclinyl, naphthyridinyl,

guinoxalinyl, purinyl, pteridinyl, henzopyranyl, benzimidazolyl, benzisoxazclyl,
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dihydropyridyl, tetrahydroquinolyl and tetrahydrobenzothienyl; fused

tricyclic 5 heterocyclyl such as carbazolyl, acridinyl, xanthenyl,

phenothiazinyl, phenoxatiinyl, phenoxazinyl and dibenzofuryl,

non-aromatic heterocyclyl such as dioxanyl, thiiranyl, oxiranyl,

oxathiolanyl, azetidinyl, thianyl, pyrrolidinyl, pyrrolinyl, imidazolidinyl,

imidazolinyl, pyrazolidinyl, pyrazolinyl, piperidyl, piperazinyl, morpholinyl,
bemorpioling, thiemerpholiny, thicmotpholing), ditydrapyridid], 1@ nzothiadiazolyl,
bet@@nygrqfwyéntﬁ% @?(ydgggyz;@ﬂyéngqtrgpmraw%%yh@ﬂ@dzo yridyl,

ol

tetrahydrojsothiaz Fused heterocyclyl which is fused with“a ring other

triﬁéﬂ%@’f@f@&yeﬂ%léé@t BERXStHIEz ORI Py HAVR"S BOHBIG Fadicarar dny i dinyt
dinndr Prefeired asdietbropyiclylof Zhib imidazalylp benzathiazol§tzed tricyclic

hd %t&@g@ly LnRﬁ nZsOM@f%ll ym Ql@ht? H‘k. » RYY g}y(! n‘JH ! %%Lylll XY Mg¥{ %’htpﬁo xatiinyl,

15 like. Examples of substituents for “optionally substituted heterocyclyl"

PLEROTAR RS D T SUBSHHUBATS 167 e S0tVE SGhUTEE CArB Ay
thTinerhéterceyalyl paattknfolhexérmlydlmy tHeterogyelyithiohy!, pyrrolinyl,

imNeesaayelylcarhonyl; [ fonylis the,aPove,
20" heterg'lc/ cI I". 1001M i %&%s%ﬁﬁ%%r%gug %ﬁi%%%g%ﬁl)gﬁ%@p% !

ARG 1895%01(&)? iS4 8y PiiAB O p YRR &Y éﬁﬁut%a%%w Syl
teorydnoxyr (6) e dfolldwing greups (teio okl {poyidiaxy; (ipslownden akafiazolyl.
(iii) '%QE@WMJo&Mﬂﬁwlﬁk@%i& %gt%artl@%y’o(t\ﬂ)el"oé%ggl heterocvc]e (e.g.,

alkoxycarbogwyl (vii) aryl, (viii) acyloxy, (ix) imino, “(x) m.ercapto, (xi) lower

DR IHIB i) ErbamoyE, () 1BwER DICHBAMBNE: (xiv)
cyclodtkyleartzamoyd, (Xv) tiocarbamoyl, (x¥%i) lower allkyithidgarbameyhthiazolyl,

iseviblower alkylsulfinyl, Geviil) lower alkyisulfonyl, ﬂx'ﬁ)uw'é@moygym}dyi or the

lower alkylsulfamoyl and (xxi) cycloalkylsulfamoyl, which may b
1%f3t|onally 30 substituted by at least one of groups selected from
Substituent 1Greug 6,79 tthe efollowing groupsali)stos (s {ix ayetoalkytr@pyciyi” are

tieyeloalkenyli, i) gycloalkylaxy, (iv), aming angd, (v); alkylenediaxy. which

may be optlonally substituted by a substituent selected from Substituent

Group 8 “lowt AN ioter AIRGky-I6Wer AIRYESFHORAM Yprotectagerocyeiylthio”,
* hydroxy-dawerdlkyly halegena-teweryalkyk dower dlkylsulfonyk and/or 85the above
«1arylsylfomyli-and (8) the following groups: (i) phenyl, (i) naphtyl, (iii)

henoxy, (iv) 9 phenyl-lower alkoxy, (v) phenylthio, (vi) phenyl-lower

Oll%;gl}thlo (vii) phenylazo, (viii) heterocyclyl, (ix) heterocyclyloxy, (x)
hetetobyahylthio {(xi) heteroeyrtylcarsbdny) hahd €xii ) heterociolydsutfoniyl) nitro: (5)
1I1WHH:Ber@MEH?VQQ“QB@'LUB’B§U(R7SM%£’&9¥£ §PQ§H§%§W {(6) the following groups (i) to
(xxi): (i) hydroxy, (ii) lower alkyl, (iii) lower alkenvl, (iv) lower alkoxy, {(v)
carboxy, (vi) lower alkoxycarbonyl, {(vii} acvl, (viii) acvloxy, {ix) imino, (x)
mercapto, (xi) lower alkylthio, (xii) carbamoyl, (xiii) lower alkylcarbamoyl,
(xiv) cycloalkylcarbamoyl, {xv) thiccarbamoyl, (xvi) lower alkylthiocarbamoyl,
(xvii) lower alkylsulfinyl, (xviii) lower alkyvlsulfonyl, (xix) sulfamoyl, (xx)
lower alkylsulfamoyl and (xxi) eyeloalkylsulfamoyl, which may be optionally
substituted by at least one of groups selected from Substituent Group & (7) the
following groups (i) to (v): () eycloalkyl, (i1) eycloalkenvi, (iii) eyeloalkyvioxy, (iv)
amine and (v) alkylenedioxy, which may be optionally substituted by a substituent
selected from Substituent Group B, lower alkyl, lower alkoxy-lower alkvl, optionally
protected hydroxy-lower alkyl, halogenc-lower alkyl, lower alkylsulfonyl and/or

aryvisulfonyli and (8) the following groups: (i) phenyl, (i1) naphtyl, (iii) phenoxy, (iv)
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selected from Substituent B, lower alkyl, halogeno-lower alkyl and/or oxo.

5 Substituent Group B is a group of halogen, optionally protected hydroxy,

mercapto, lower alkoxy, lower alkenyl, amino, lower alkylamino, lower

alkoxycarbonylamino, lower alkylthio, acyl, carboxy, lower alkoxycarbonyl,

carbamoyl, cyano, cycloalkyl, phenyl, phenoxyl, lower alkylphenyl, lower

alkoxyphenyl, halogenophenyl, naphthyl and heterocyclyl. 10 A compound
plofthiel formnutd #0111V ors(vi)dn tve présent - inventiof nitdydelthie sdienylazo,

wﬁxaimpel%cmkud@@aﬁ@f@{awmg agid m(ﬁ§cﬁyq{9§h@m%@@%Lycivicarbonvl
sugurlc acid, nitric acid and {éhorlc acid; salts of o#anlc aC|d such

et A eI aS}éOIbY}to‘Tﬁ‘é SR A58, THBAHELUIRIRE Hef >0 eaent
sebpalid &oich ahdbeitriceacit; Batts of orgamicdsase -sueckrad 45 amionitm,

trimethyt-ammoniya, ang E@eﬁh%@m@%@'%iéﬁ?% of Alkall metal o%Q@JEl@%ydz oxy,
tso

sodlum and potassium; and salts of alkaline-earth metal such as calcium

"5hEF Hidgne&ilit. (OOT7P CothBind (RNNSY (V) e be Biéparéd scedtaiy 'over
a lfgothe following 120 processes: Rrdcess, Aa fFormala i} H2N R: SaHal:R @ rbonyl,

cAtRadNH Q) Re$a AmGO2RICALR Q.COaRI() (MDMV)ZS ISy 1, Tower

formula, R' is hydrogen, optionally substituted lower alkyl, optionally
LSBT BryPoP BPHEHANY dubLattEd A owet 367 R2 is optionally
substitutedaowemndlkyf, optiorialhy sidstitutediEyclodlKyl or optibnally the present

isubstitsed aryl.and Hahis halogen, @he first step);30 Gompesnd (S such as

?}acted with sulflnylhallde Compound (II) in toluene_solvent in the
PIESENEE 6F 4 i€ast BRE B addifived SeiSctad frofP the’ §roul ddhsistify o1t °f
oxyater, alcokol sdimethylformramide ctdimethylacetamide and cl@enesulionic acid,

mdipethaxyethane. ifnecessary. withhase 10.give,Cempound (U, The.ce such as
amount of Compound (I1) can be about 1 mole equivalent or more an

d
“Bretdrably a%blaﬁf@fm&&laahm@ﬁ& O fore! dnd abott 3 fdls oF alkali metal

such as sodium and potassium; and salts of alkaline-earth metal such as
calcium and magnesium.
(0017]

Compound (IIT) or (IV) zan be prepared according to the following

processes,

Process A

[Formula 11]

in the formula, R' is hydrogen, optionally substituted lower alkvl, optionaliy
substituted arvl or optionally substituted arvl lower alkyvl, R?® is optionally
substituted lower alkyl, optionally substituted cycloalkyl or optionally
gubstituted aryl, and Hal is halogen.
(The first step)

Compound (I) is rescted with sulfinyihalide Compound (II} in toluene
solvent in the presence of at least one of additives selected from the group

congisting of water, alcohel, dimethylformamide, dimethyvlacetamide and
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equivalents or less and preferably about 1.5 mole equivalents or less
relative 5 to 1 mole of Compound (l). Examples of additives include
water, methanol, ethanol, isopropanol, n-propanol, n-butanol, t-butanol,
dimethylformamide, dimethylacetamide, dimethoxyethane and the
mixture of 2 or 3 kinds of additives selected from them. Preferred is water
or isopropanol. 10 It is preferable that the amount of the additive is
dirdetided considering cthre amount of Gerpburdvd) @md (i), solubility,
stability.against-the additive, and the like. kQr exampleyhen theweight of more
Compaund (1) is v (g), the amount of the additive can be abou 0.51\)/ (Jml) q .
A0 BISTS Hh Dret8Pably hBodb 4V (Rf):OF MoPeS afd dB8LE 5V () BF feds © ™o
¢qanc preferablyeabout 2\ (ril) :orHless bb Bt Theé amountofittiddohsene less relative

to SOVENL i nat aspecially Jimited. The arbitrary amount to give a reactive
solution or slurry can be used. For example, when the wei

, htof . .
CompBaREP(§ sV (B, tHE AMAURTEFhE Sbivert “¢aR b =a696}ﬁﬁ?\?](m15‘%?‘"@pa“°l’
n-ymope:and preferablyeabout2ya(nil). ordhore ke mmaxinviem ahioent id awsttamide,
d1z@%@ﬁ&@b’tﬂ%@%z@&”ﬁ@o%%wl(mé)ﬁ @QJ‘@@WM@&%@PHH@M%Q %qjected from

more preferably about Sv (ml) ponsiderin9 preparation efficiency.
th%‘%amgl)e%f‘é’f’"ﬁ?éjsé‘cs ThtiGae trigtiIZndiRg, pyridin, this opropy! ethylamine,
sodium hydrexide,petassiunk carborate ahdsodidmtydrogencaridonateidering

thd NG AMOURE of the,base isabaut imoleeduivalent o 25 moreand: the additive
preferably about 2 mole equivalents or more, and about 5 m

ol _ ‘
angdy halehts or 168s BhfPteteriBi albtit ¥ Mble eoéuf%%ﬁ%%?%f ok is v (g), the
anrelativeftoht mbletof Compound (Bt Reaction can be camied outfat 220vGrbout Lv

(n19 Under heating. jreferably:,abgut :1Q 10,50,C apd.more pyefesably. abeut s
0 to 20 "C, for about 5 minutes to 30 10 hours and preferably ?é_)ogt 1lto
edt

hours, The’Shtdified Cdipolint (i) may BB ‘istlatet oF Provided twithe "
arhéxtastep without isolating. A\When titvs used: indheomext step withobt used.  For

o x5Rgting, theresis an.adyantage thatthe works can be carriged oMt iR the solvent
succession. As a solvent used in this step, toluene.is especgll The

“BreferabRt but’ 35 et ST (Bl e tata Pmethyi Heetate MiSopropyl ™
w acetate on isobutylidl hacetate); itetrahidrofurant berrdens, Xylenepl), preferably
2 Renzene chloride, dichle.rorethans or helike canhe used; JOPLBL proparation
efficiency.

Examples of bases include triethviamine, pyridin,
diisopropylethylamine, sodium hydroxide, potassium carbonate and sodium
hydrogencarbonate. The amount of the base is about 1 mole equivalent or
more and preferably about 2 mole equivalenis or more, and about 5 mole
eguivalents or less and preferably about 4 mole equivalents or less relative to
1 mole of Compound (1),

Reaction can be carried out at -20 °C to under heating, preferably
about -10 tc 50 °C and more preferably about 0 to 20 °C, for about b minutes to
10 hours and preferably about 1 to 3 hours.

The obtained Comnound (III) may be isolated cor provided to the next
step without isolating. When it is used in the next step without isolating,
there is an advantage that the works can be carried out in succession.

As a solvent used in this step, toluene is especially preferable, but

scetic ester (ethyl acetate, methyl acetate, isopropyl acetate or iscbutyl
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(The second step) 5 Compound (V) is obtained by subjecting Compound

(111) to oxidation reaction in an appropriate solvent with an arbitrary

oxidizing agent by a well-known method. A solvent can be selected

considering property of a substrate or an oxidizing agent or the like.

Examples include toluene, dimethylforrnamide, 10 tetrahydrofuran and

ethyl acetate. The reaction solution obtained in the first step without
adsodating Campeund-(3H) can be subjected to oxidation reaction;dncase chioride,

: [ ound (11).in the reaction solution obtained in the first step is a
dl?c?r%ﬁ%%rr?%ﬁﬁgréfn%? :isl%i/ ?onggﬁ,lftsi%&possible that Compound (llIl) is 15
(9§ 3fi5formed to the salt, the water is added thereto and the mixture is
(Tsubjectediteexidation reaction in an aqueous solution by a well-known

method, Toluen e as previous step or.water is preferably u: asa .. .

e T o B T S SRLES B dacion
redivid °D0& réActive Seitid it of Sltirryicar e asedForexampleinihan thent by a
waveight of: Garapeund (I11) is v (g), the minimum amount of the solvent is

about v (ml), preferably abpout 2y (ml) and more preferably about 3v gpl —

The rﬁax%%%gﬁnn[%a?ﬁgur?té;ssﬁc%%r%:&(teﬁd? Slj;& about 1§‘v0€neﬂ)f;}proe?feara%}])3;b 3 1oat%te or Al
o3¢ irHREandThbre preferdsly aBoat sy aml} cohsideting preparatiophylformamide,
teefficieneys @b An arbitrary exigizing agent can be used. Examples of

OXIdlm arg\l%rgtts]clw?ldugﬁlp%@cgggaaimg In1-neh¥%reopgl;ft§n%glec agg‘éhout isclating

pertrifluoroacetic amdg, sodium perloaafie, magnesilm monoperoxy
Comttetate (MMPP)apotassiting peitdarigarated sodiuny hyochtorite, In  case that
C ealgium hyoghlorite, perchlariciaeid s Qhlarous AGigi OZON8, the first step is a
AHRQSKHSOeK2504) and 02, Preferred is %%t?ﬁl[%e'tﬁgtp%.r%'d?u%aﬁ (11D is

be used as hydrogen peroxﬁe solufion: Ada gataﬁys , ammoniu
Ryt tettatijdrate (N HE) sMa 70 24:41HE0) dsdditmttungstatel thenixture is
sunydratel ot shetike:ean be used, 4 ha,ameunteksuperaxide candie abQutii-inown
 0cf ole eguivalent,or more and preferably aboul.4 mole equivalentor, ., ., ,

more, and about 3 mole equivalents orléds and'preferably’2°mole”" > “5¢ #¢ @
scdytfValents or less 35 relative to 1 mole of Compound (111). The minimum

amoumtef catalyst canhd2 be about 0005-mele equivalent oF PEre@nent o give
o ri;refer,ablysg out 0.01 r;qollewe ug/ag%nt oré’nor%,oand abOL{It 0.1 mole

EHOLIVE ultlon 0T 81l exam wheln the weight of

equivalent or less and prefera Eily about 0.06 mole equi alent or'less

Coalamve fo'd olée 6f(@bn§|§6uﬁd”(]'lﬂl)‘}m amount of the solvent is about 1v {m}},

preferably about 2v (ml) and more preferably about 3v (ml). The maximum
amount is not limited, but about 10v (ml), preferably about &v {ml} and more
preferably about 5v (ml) considering preparation efficiency.

An arbitrary oxidizing agent can be used. Examples of oxidizing
agents include peracetic acid, m-chloroperbenzoic acid, pertriflucroacetic acid,
sodium periodate, magnesium monoperoxy phthalate (MMPP), potassium
permanganate, sodium hyochlorite, calcium hyochlorite, perchloric acid,
chlorous acid, oxone (2ZKHSO0; KHSG+K:804) and Os.  Preferred is peroxide.

Peroxide can be used as hydrogen peroxide solution. As a catalyst,
ammonium molybdate tetrahydrate {(NH4sMos02:-4H20), sodium tungstate, the
hydrate or the like can be used. The amount of superoxide can be about 0.5
mole equivalent or more and preferably about 1 mole equivalent or more, and
about 3 mole equivalents or less and preferably 2 mole equivalents or less

relative to 1 meole of Compound (III). The minimum amount of catalyst can
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Reaction temperature is not limited, but usually about 0 to 100 C and 5

preferably about 20 to 60 C. Reaction time is not limited, but usually about

1 to 24 hours and preferably about 1 to 5 hours After finishing the

reaction, the target compound, Compound (1V), is crystallized by adding

acid such as sulfuric acid or hydrochloric acid at about 10 10 to 50 C and

preferably about 20 to 30 C, and stirring for about 15 minutes to 10 hours
heand piefarably abowt 30qmindtes 103 heurs: Andither, the Hargetout ¢.01 mole
e §QNR2YRd, Compound, é'VQR%%‘@ %efbt%'g,ed by;washing, filtrating and . ;. 1,1y

drying by a well-known met od. [00 91 _ % AS'shown'in a comparative
A RORpTE deskribet Below WheAsSamioUitd t1) and (Ipiviere peasedlin-

the ahsence of-atpagditive R talieneselvent, : preparationrate of the 100 °C and
prtgfrg[%tbqgrg[gggpg@q%%o&@d (1), remained ground 50%. Furthermore,

the present inventors confirmed that preparation rates of Compound (l1I)

werd'éRangRd By (6t BeicHiséthe teattivityiof Cothpotd {28 ¢hamged e ferably
a toy: factorss speteas crystal form. On the other hand, a process of the

preseqt jnyention,was preferably, and stably carried outinall lots by, .4 (1v). s

reacting Compouncf’(l) and M) in the presence _ofcan gadltlv’e andthe —
CTEEt EEmpeundd Compount (iIYscant Be stabtylobtaliet ovith o tiggid at about
1(preparationurate; abeub 1959% 025 Thepresant inveriars eenfrmeslthat therinutes
oSqubilty of Gomnaund () p toluene,was lawer than thatin sthyl acetae, ,

or tetrahydrofuran in Patent Document 2. I ﬂus_ circumstance, people
tagRibd It At should explct! Hatoit is s wdily iffie it toréafrpGutifherating and
dreaction. Howeves acecanrding to a process of the present invention, the
roldget compound could be obtained at 30 very high preparation rate by

using an additive. Additionally, although Compound (I1) is unstable in

water‘st tHETiKe :thé rea@tior ¢ preferably | eatriedrout withbut degratiation pound
(TofLampound:(4) acsording 4o & pracess &f thepresentinuentionsluene solvent,
pl(;gg}%%{grq troa gog?st%es gg?ggltbecgr}lnggg;[]%?t Bg%%rgggﬁil &rl%',tqgmsa%ned around
_HCE)/reser]t process is useful asa process for the industrial preparation .
b Gecause 13 tHe fitst Stepriiid the SREBREDStep CalnBeccaried durinaration rates
ofsaeegssion antl the « targetacempount can besebtainedwitheuty of Compound (1)
dighlogomethane ot the like whose yse s nop environmentally preferable. . ¢ the
present invention was preferably and stably carried out in all lots by reacting
Compound (I) and (II) in the presence of an additive and the target compound,
Compound (II1), can be stably obtained with a high preparation rate, about
95%.

The present inventors confirmed that the solubility of Compound (1) in
toluene weas lower than that in ethyl acetate or tetrahvdrofuran in Patent
Document 2. In this circumstance, people skilled 1n the art should expect
that 1t is usually difficult to carry out the reaction. HHowever, according to a
process cof the present invention, the target compound could be obtained at
very high preparation rate by using an additive. Additionally, although
Compound (II) is unstable in water or the like, the reaction is preferably
carried out without degradation of Compound (I1) according to a process of
the present invention.

Compared to processes described in Patent Document 1 or 2, the

present process iz useful as a process for the industrial preparation because

13



10

[aw
o

[0020] 5 Process B When Compound (111) obtained by the first step of

the above Process A is a compound wherein R' is optionally substituted

lower alkyl, optionally substituted aryl or optionally substituted aryl lower

alkyl, Compound (11lb) can be obtained by subjecting to the hydrolyzing

step before the second step 10 of the above Process A, and then

subjected to oxidation reaction. [Formula 12] HzN \ Rz-S-Hal H O (11)
thR~SNICOH a ©O2RA@ s@a) (ifia) t+h Oc B RS aANMHe CO2H 3G (iy)s€O2H nd the
tall¥d) ntbeformula, R.a is.aptionally substityiad Jower alkyl. optionallx e whose

substituted aryl or optionally substituted aryl lower alkyl, R2 is optionally
usEol g iditdied 10WEP ARy SpSHAR Substituted cycloalkyi or optionally
Losabstituted aryl, and Hal is halogen. (The first step) Compound (llla) is
p.Qbtaingd by the same process as the first step of 20 the above Process

A. [00%1] (The second step) Compound (IlIb) is obtained by hydrolyzin

Compdiina (fi&)in uh' appropistemSoivent Wit ity ase arid Witer™0c¢s® A
ic by awwellekmowr metiod F25iA solvent=d¢an belselected considerngy!, optionally
s SYOREL.Of &-substrate qr, oxidizing agent or he like, Examples dnelyde na (iiim)

toluene, dimethylformamide, tetrahydrofuran, benzene, xylene, benzene
c4ghlotide 9l dichiorsMEthEneg. Thé dmblnt F ¢ohFerit i nutifitfitéd s Tifgond ster
ofarbitrary ambunrtts give ad 14 eeactive:solution orishurryrcanpeiused. For
[Fexample; when the weight of Compound (ll1a) is v (@), the minimum

amount of the solvent.is abgyt Iv (ngl), 3

R
g an “ﬁ/
ia
COQR O Cogmu-l
{ia) (Ita)
e N
B
ﬁ/ ; RA o -NH
© CO.H &% Q
COLH
HES)
(Vb

In the formula, R!}* is optionally substituted lower alkyl, optionally
substituted aryl or optionally substituted aryl lower alkyl, R? is cptionally
substituted lower alkvi, optionally substituted cyvcloalkyl or optionally

substituted aryl, and Hal is halogen.

{(The first step)

Compound (IIla) is obtained by the same process as the first step of
the above Process A.
[0021]
{The second step)

Compound {IITb} is obtained by hydrolyzing Compound (IIIz) in an
appropriate solvent with arbitrary base and water by a well-known method.

A golvent can be selected considering property of a substrate or
oxidizing agent or the like., Txamples include toluene, dimethylformamide,
tetrahydrofuran, benzene, xyviene, benzene chleride and dichloromethane.

The amount of solvent is not limited. The arbitrary amount to give a
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preferably about 2v (ml) and more preferably about 3v (ml). The maximum
amount is not limited, but about 10v (ml), preferably about 8v (ml) and
more 5 preferably about 5v (ml) considering preparation efficiency. Base
and water are added to the prepared solution as above. Alternatively,
base and water can be added to a reaction solution without isolating
Compound (llla) obtained by the first step. The additive amount of water is
rehet aspecialy limiteds ek example: LQavhentthe weightof Gompouwnd weight of
ll1a).is v, (@), the minimum amount of added water is about lv %ml ,
o B T SRR Bty St bose 17
PiRERIATUN abiotint Ts ot linmited BiR 2868t OV ndlh opreferaiil) abdr By aximum
a: b anek morne praferably. about v (M) Gensidering prepanation seffigieneyd more
p e‘?«Q&9@88&'{‘%9'!?)19'8%6}!2‘%‘19‘1%“6 first stopiis sublected 0 19,this 3 s ter
step as a reaction solution without |S%I§t|n5, the minimum anount of '
augdaed sdatertiscabtutial 6 bid preferablrabout the same as the volume
of theweaetian: selution skhe maxinmum ampaublis.alut 10 times anton solution
referably about 3.times of olume of the reaction.solution. As a base,
R L T S S i coide 3 ot he ke
can bé Bgett ThHe amsunitof thetsdse carrbé abotit oleregedvaldmiopxample,
w narecandvprefarably @bept 2nmolereguivalents) or mong; angu abowt Sumoler added

wEAUValents. o 1653 400 pre &I%B} R SNIE FAPIDIS O de82.

, r Z ‘ prefetahly - 3
relative to 1 mole of Compoun rllg).(hleactlon emperéﬁﬁrel 1r?o%f|?n|{éd%b0m ¥

(it ustaRy BBGHR0 T 80 T ahd 525 prefardbiyl atiott 20450 ©. Rebctipreferably

stime ispreferably abeut-4 t@r%‘ﬂe!’ﬂ@blﬁ@ angomore-prafarablynabout; Jg-gtopl@p aration

e oclﬁllésxic%:‘omWHng 6@9) r{?l?X?%T'ﬁlgi?tegtfgox%éhie Wt tgrflg}i%r ogethe.ls subjected to
thaIHEd reaction SQ'UﬁOﬂ or prOVI ea to t]he ne>?t _S ep as wa er‘ ayer

tRifthtiitisalating ¢ B0When' it isoased i thvé riextastepwithoutispiating, amount of

athere isanadvantagethat dhe workscanng camiad Qutein SUCCASSION. volume of
on¥hen peroxide is ysed as an QXiQi%iQQBﬂ%%m In the next step, oxidation, . .14

reaction can be prei‘erably carried Gut y neuflrgfllzmg the reaction solution
PifithTacIE stith as’stiftiric “Acil <arid yairoehidric aciel in advaneie 35 (The

third step)h1baEhe targehcompound Cempaund{ivVh)«isiebtainedbythe ydroxide
o AHNE PN {%escsanasbteheu%ggpndﬁgeep E?Intglt?n%b%¥etﬁEo%eassseAc':an. be about 1 mole
egquivalent or more and preferably about 2 mole equivalents or more, and
abkout 5 mole eguivalents or less and preferably about 3 mole equivalents or
less relative to 1 mole of Compound (IITa).

Reaction temperature 1s not limited, but usually about 0 te 80 °C and
preferably about 20 to 50 °C.

Heaction time 1s preferably about I to 24 hours and more preferably abeut
1 to 10 hours.

Compound (II1b) may be isolated from the water layer of the obtained
reaction soluticn or provided to the next step as water layer without isolating.
When it iz used in the next step without isclating, there is an advantage that
the works can be carried out in succession.

When peroxide is used as an oxidizing agent in the next step, oxidation
reaction can be preferably carried out by neutralizing the reaction solution
with acid such as sulfuric acid and hydrochloric acid in advance.

{The third step)

15
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(00221 Patent Document 2 described above discloses a method for

coupling 5 Compound (I) and (lI) to give Compound (llla), oxidizing

Compound (llla) to give Compound (IV) wherein R' is lower alkyl, and

hydrolyzing after transforming Compound (IV) to trans isomer to give

Compound (IVb). According to this method, the yield from Compound (Is)

to Compound (IVb) was around 50%. The yield remained only 70% or

less eVen if theclossrimthen 10 transformatian siep-te trans ddometiwasame process
2 £Xgluded, Furtharmere, the [eastion was,carried out by isolating each

reaction intermediate and changing the reaction solvent to a different
L&5ivent such as ethyl acetate, dimethylformamide, toluene or

tetrahydrafuranothe presentlinventers foune:thatCempodnd (Hla)avas: coupling
cAfgraded undey, /13 the acid, copdition, and Q?\g%g'eé%ddazﬁnrﬁ%ﬁ@ ‘

X df%round (111a} to
obtaining the target compound, Compound ,Wlt]h ig ylefér,laround

21959 (YiBBREH COMpctiRBra: b’ subjetting to eXidationreadtich dfteine  after

t:alkalinenhydrolysis pAcadrding to & proeass of dhe: prasentinventionptheid (Ivb).

afrgel sompoynd can,be efficiently. and. safely gbtained becayse siens 4 (vy)
from the first step to the third step can be 20 carried out in succession

VAR ARCHIG Ghéthand drifédike Tsehbt Bsati 0028 P ChmbSuRd (Vijtaness in the

+he pfeparadoby reagting Corapeund{hvh) obtained dnithelabovedrtaeessore, the

r&}Qtri?_n%tgsc%%rpﬁghmo%g\g'*Vi\éh?g]tlan%ogl c%_l'lloegawtqgrein Ba'xﬁigcﬂ%ggacy){d changing

substituted lower alkyl, 25 optionally substitute arﬁ or optiona
st bstittifE P AryISoheP alkyf, salt ot S6RAte theresmhersiniftet teférired toacetate,
das Copipeund:tha))eanhe ehtained hby thewabave Process A., the

compaynd is transformed to Compgund (I by hydrolyzing in advance. i

Forme S R e AL N DA BN wnae
the 3 BICORE O°0 NI 3OHERE)AVIS) (WSO nfthecformalia, R jsarest compound,
Coptionally substitutedHomenalkyl,optionally 26°substitutedeaaryl@mpound (1)), by

8 \9 Q;E%Q?My Sc%b%t)gtxldtz? éjl ,oar{ylr Ieoeyg ir{)%l kxlftlgrz Iasl Egﬂo Qjaliyy as 1%9?9%'[2%1'&0%/%; i% ing to a

alkyl, optionally substituted cycloalkyl or optionally substitute
phwbbéﬁ 6Pfowg&y|}%wzif§10m%éﬁyget compound can bhe efficiently and

safely obtained because steps from the first step to the third step can be
carried out in succession and dichloromethane or the like is not used.
loo23]

Compound (V1) can be prepared by reacting Compound (IVb) obtained
in the above Process A or B with Compound (V). ‘

When a compound wherein R! is optionally substituted lower alkyl,
optionally substituted ary! or optionally substituted ary! lower alkyl, salt or
solvate thereof (hereinafter referred to as Compound {IVa)) can be obtained
by the above Process A, the compound is transformed to Compound (IVh) by
hydrolyzing 1n advance.

[Formula 13]

CO,R' ] COuH
\ {Iva) / (1) Vi 0

In the formula, R' is optiornally substituted lower alkyl, optionally

/F%E NH \ 2 H
\S/ R\ /NH RZ\ N .
‘1 O | o0 i o

16
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substituted lower alkyl, optionally substituted lower alkenyl, optionally 5

substituted amino, optionally substituted lower alkoxy, optionally

substituted carbocyclyl or optionally substituted heterocyclyl. [0024]

Compound (VI) can be obtained by reacting Compound (V) with

Compound (IVb). This reaction can be carried out according to amidation

10 reaction described in the above Patent Document 1. or the like. For
= @RI 1CompoLnd (1Vh)-and anactivater sueh ag acid halide (far . optionally
. %%leﬁgﬁth %r‘}yl chlor1|d , oxaltyl chlﬂrlde, phos_?hor%s oxychl?rlde orthe I

ke is used;, 86T ahnydrid&ior iV ated L& SFEOMPBURAL ) afg  cptionally
s lgHeteddd anrapprbpriate $olventat aboutld+we1001€sfor abolit 3 minutestionally

s P10 hurs) de As giselvent, tetrahydrofyran, Pli%%ihYH%Pa@IQ@an?%ﬂ tionally

thteg, é:iighloromethane, tqéuene, benzene, xylene, cyclohexane, hexane,
S ChIGFOT6 I BIAVT ACetaR  biityrEsthte  felitine, HEptane HisiHsy substituted
cagbetondy lacetarnitriles L wateh theunixturetsolvent or. the like can be used.
[chpaferred is toluene or tetrahydrofuran. Additionally, if necessary,
activator such as S%E 20 Preferr?ﬁ IS triethglamjne, pyridine or the Iike?v _
thionyl SRIBRYR" adit halide (8%. thiBRSE hiBrde c8xak)EchidaRC g e (V) with
Cophoesphdrus OxychlBiide)r scidi canhydride oractivated: ester catibe usegmidation

r-ASithe allernative %rqgﬁtfﬁ.bt%%(tm%qwg&an Dlle Qhtained by
reacting Compound (IVb) and (V). in an appropriate solvent (e.g., 25 ,
tetrah@%fro%ﬁ?%?Lfaﬁm(éa%%a‘r‘rﬂarﬁﬁéjﬁd?&ﬁﬁ%tﬁé?f‘a%ﬁfo?&eﬁb%ﬁéfd halide (for

e xtoluelte, thenrehe biylene, cyclohexahe, hexameschloroformy ethytiaicetatehe like

ishutyhacetate . Peptane. heptane.dioxane. acetens, Acetonitiile, Walel.ofeq in an
the mixture solvent) in the presence of a condensing agent at about O to

PRI o about 3 iin(es to 1t Hotlts 30 EXBRIIES B CoHdeHsihg Ho e
agentsdncludelv<b-carbonyltiitid&zoie,. dicyclshexybcarbodiimidéiandy! ether,

diwater &9@%@@11@@9@%'9@ ng&?’i?iﬁ{mem}@m ina.p 59 Py ane, chloroform,
; arlbodufmlde) [8:0’%51 Examples of the groups of 5- are the followings. 35 =
e ﬁ%rr%cu aaia]i_l‘ T\fﬂsﬁ\e“:}tfslx_qéane, eptane, dioxane, acetone’ acetonitrile,

water, the mixture solvent or the like can be used. Preferred is toluene or
tetrahydrofuran. Additionally, if necessary, activater such as bhase
(Preferred is triethylamine, pyridine or the like), thionyl chioride, acid halide
{e.g., thionyl chloride, oxalyl chloride or phosphorus oxvchloride), acid
anhydride or activated ester can be used.

Ag the alternative process, the target compound can be obhtained by
reacting Compound (IVb} and (V) in an appropriate solvent (e.g.,
tetrahydrofuran, dimethylformamide, diethyl ether, dichloromethane, toluene,
benzene, xylene, cyclohexane, hexane, chloroform, ethyl acetate, butyl acetate,
pentane, heptane, dioxane, acetone, acectonitrile, water or the mixture
solvent) in the presence of a condensing agent at about 0 to 100 °C for about 3
minutes to 10 hours.

Examples of condensing agents include 1,1-carbonyldiimidazole,
dicyclohexyl carbodilmide and water soluble carbodiimide
(1-ethyl-3-(3-dimethylaminoc propyl) carbodiimide).

[0025]
Examples of the groups of Z are the followinge.

[Formula 14]



Me SNNN~~ CONMeNO O0C~OMe N/OxXFFOOCILND 0~CN
0O CF3 NCF3SMe~NN'N SINOJOF YOY~0O CF3UFCH3
Compound (VI) obtained as above is useful as a NPYY5 receptor
antagonist. This invention is further explained by the following Examples,
which 5 are not intended to limit the scope of the present invention.
Example 1 [0026] [Formula 15] 18 HzN...~S 04 HH N CI (Il 1) SNaOH
SN~ H HC%COZM&BN toluene [\/Q?-Et CO2H 1) a-7)
( (V5- e: Wat rochloride|of ound (I-1)
(10. Obg@ were add luene 5 (40mj45gethylam|n 0.72g) and tap
water (20mL) and the mixture was

A T e I G U
m \@,CONM@ O \N,\o)
00 ‘“‘OMe H

i
! TN I
do O T O
CF,
\\ o= N
N TSy N~ 5m
CFy | j A © \CN
’ vy
Pw T [
0 \©
Kf N
~CF, RN i P

Compound (VI) obtained as sbove is useful as a NPYYS receptor

antagonist.
This invention is further explained by the following Examples, which

are not intended to limit the scope of the present invention.
Example 1

10026]

[Formula 15]

18



15

[N]
ey}

30

cooled to 3 C. Compound (11-1) (7.45g) was added dropwise thereto at 3
to 6 C over 65 minutes. This reaction solution was stirred at 0 to 10 C for
about 60 minutes and then separated to obtain the upper layer (46.699)
(Compound (llla-1) in toluene solution)- To this reaction solution, were
added tap water 10 (40 mL) and 48% NaOH solution (10.03g). The
mixture was stirred at about 40 C for 2 hours, and then separated to
obtain the low g[ gyer. 20% sulsuluric acid solution (17.549) was added

Hduopwlse therétc:at 40 t0.48 € to be pH pQuUNnd (IIIb 1)W|n tbﬁ i
Hfﬁaqtlan solumijbihls%éaﬁéfoh solutM s @%J@ sodium wngstat& ]
dlhydrate E%amg)n 8586 hydrog\€n THperoxide solution (9 @%1)4 ‘was added ¢
dropwise thereto at 32 to 52 Guaver 61 minutes. Thigimgaction solution gvip-1)
was stirred at about 40 C for 90 minutes. 18.12g of a solution that sodium
sulfite (8.09g) was dissolved in tap water (100g) was added dropwise
Afhetéts attdthe surplus superoxide was removed. To this reaction

solutian, wgsiaddadydmpwksec%&% sSulsuluniciacid sobution 20.¢12.32d)} @t toluene

0t 45Ct H3. T ture stlrred at Cfor 1
(AP be.p mixture ‘ﬁ aho!
mlnuges Tﬁe regg}[fgr(f mlxture terepd ancF{he (%t‘ﬁ1 %lltgrlarft% \Fv%% mixture was

cqpbehéd with 30Mmerot aap waler *rhe eréfdl%:ryétbﬂﬁbvésoabﬂwefdlamo at 3 to 6
*(driee: under reduced ’pfﬁgswﬁcwi&fﬂ Q%a&lﬂg) ﬁBQ &:s) Eng.f\éel 1k 4)193011:0 °C {for about

%T ound. (IVhs1) (99.0% yield, bas don ydrochloride of
53 %g% C)om OU”dOA“E) 1 (&1536131 thter a? f(qommﬂd
(1 MS 300MH2%T6E@5L@CZQ(mT2H)h]f Zia(gflgﬁ)sg_lgwm 221}, Q@@@ttap water

(AHnd 7 (114@"21)8‘2 2\81@5{ lbﬁulm}lZ'lQ) 3@7'2) PHS8 mt]tH)’ 3J§o é@ln‘]f'éld Jat about
AT 650 lemental sis: Calcd= C, 53.41; H 8. 5
6 oun

S 4]
G ST Vo RO Ea5'S 12 85 8 widling e o7 20
“Eié@]'adiﬁgaévb#&bdu?llé@ C5 Exammple:2 [0028] B Aduitive: 1sopropaiote 45 °C to

bJ@lﬁ}ﬂ?@W@?ﬂﬁ)@ﬁ@W@um (- ]-f)l’ll((i Q@Q)}';ty\/)@feﬁ@qjgﬁgﬁ@lue%(%@lmél—)ﬁeacL]on-
iethylamine (7 isopropanol (7rnL). and the mixture was c

{ (fl Compoﬁ‘%q%l Y. 1ngW%18 Adde gyopwsen{ 5#&’6\/&2%; hiydrogen
p%ﬁi@@i? thirites. Thisrattion sbititior was stitred a0 1020 C for aBolft over 61

mBQUBRUIES his reaction sclution was stirred at about 40 °C for 90 minutes.
18.12g of a solution that sodium sulfite (8.00g) was dissolved in tap water
{100g} was added dropwise thereto and the surplus superoxide was removed,
To this reaction solution, was added dropwise 20% sulsuluric acid solution
{12.32g) at 40 to 45 °C to be pH3. The mixture was stirred at about 2 °C for
120 minutes. The‘reaction mixture was filtered, and then the filtrate was
washed with 30ml of tap water. The undried crystal was collected and dried
under reduced pressure with heating (80 °"C) to give 11.41g of Compound
{IVb-1) (90.0% yield, based on hydrochloride of Compound (I-1)).

[0027]

Compound (1{Tb-1)

'"H-NMR (CDCls. internal standard TMS, 300MHz)

61.05-1.20 (m, 2H), 1.21 (s, 9H}, 1.54 (m, 210, 2.09 (¢, 4H, J = 14Hz), 2.28 (tt,
1H, J =120, 8 6Hz2), 3.18 (m, 1H), 3.30 (d, 1H, J = §.0Hz)

Elemental analysis:

Caled: C, 53.411 H, 8,56, N, 5.66; 8, 12.98

Found: €, 53.21; H, 8.69, N, 5.85; 5, 12.57
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10 Tap water (14mL) was added thereto and separated to obtain the
upper layer (36.31g) (Compound (llla-1) in toluene solution). To this
reaction solution, were added tap water (28mL) and 48% NaOH solution
(7.02g). The mixture was stirred at about 25 C for 4 hours, and then
separated to obtain the lower layer. 20% sulsuluric acid solution (12.73g)
was added dropwise thereto at 15 about room temperature to be pH7.5
MCompoeund: (1 De-d-inithe seactidn woltion). To this reaction solution, was
added sodium tungstate dihydrate (556mg). 35% hydrogen peroxide
solution (6.559) was added dropwise thereto at 40 to 43 C over 59
E¥ifutts > After stirring this reaction solution at about 40 C for 120 minutes,
{04580 of a solution that sodium sulfite (8.00g) 20 was dissolved in tap

AM‘@{%QQQQQW@%I@&ded dropwise thereto and the surplus superoxide
was quenched. To this reaction solution, was added dropwise 20%

sulsullifid'déice sblatiit (81398 aransut rodn tétiperatere fylHe bH3 e 28m L),
t ripixtyie mas: stifredzat about 21 dos about 30 minides: <l he teactionzs cooled to 3

~dnixture was filtered, and shen the filtrate was %%dic%&fzzéﬁtgftga@%@m 17

water. The undried crystal was collected and dried under reduce _
mipddedre With KEAGIRG 18tPEY 6 yivie 7 Hegr6rConmpsund (Pisr1yiegtiseh minutes.
Tyield abaseéd4 o hydrechlieride tofeCompound {b4) h. tExample 3130 f0028 er layer

(S%dgité\ﬂefé\égggﬂgld-rgﬂ%d%cmoqgﬁlggxg%%%qy&g)(I1%&7t%qg)r¥\éec"t§on solution,
added toluene (35mL), trleth){Iamlne (7.509) and methanol (7mL(§ and the

Vit hs dodléd 1 FEM Ebmpbutit(INHE. 21g)Was dddtkdropiigem ixture
wtheretorati 22t0:9 G:oveEr 48 85 mihutes, risthylamine (#:508) wastadded e lower

1a &r.etoﬁaﬂ Qﬁmﬂ%‘%ﬁ‘g Qc!ﬂi) s%?u(é(grg'gl %V&}%dgap%eags dg%‘é‘,’és%laé(%%é%%%ereto at

riethylamine (7.50g) was added thereto and Compound (lI-1) (5 _
aQiad abRAEY diopWisa at's 16 €2 AREr Stirtingrthis e actioh Solltibh &f0 tgeaction
s dlQ Cofior. abbutt30sminutes; tapomaderm (I4ml, awashaddaditheretogangdte dihydrate
(ﬁ%}%&@&d tg5g/ptaf!$(§@gg%%pe£ 4?’)4%{({@'650%%%1501(1C9@8%%?d \grlgilg‘-lgd!@ed dropwise

toluene solution)- The preparation rate of Compound (Illa-1) was 94.5%.
then30) Thépreparatioh Tated Bresiipount (AYas Uit tiet dbove ExkEplak: tion at
alanak acase that the additives wassnagt atlded asvereceompared.diOfirable:ild (8.00g>

was dissolved in tap water (100g) was added dropwise thereto and the surplus
superoxide was guenched. To this reaction solution, was added dropwise
20% sulsuluric acid solution (8.39g) at about room temperature to be pH3.
The mixture was stirred at about 2 °C for about 30 minutes. The reaction
mixture was filtered, and then the filtrate was washed with 21lmlL of tap
water. The undried crystal was collected and dried under reduced pressure
with heating (80 °C) to give 7.86g of Compound (IVb-1) (88.5% vield, hased
an hydrochloride of Compound (I-1)).

Example 3
fo029]
Additive: Methanol

To hydreochloride of Compound (11} (7.00g), were added toluene {(35mL),
triethylamine (7.50g) and methanol (TmL) and the mixture was cooled to 3 "C.
Compeound (II-1) (5.21g) was added dropwise theretc at 2 to 9 °C over 48

minutes. Triethylamine (7.50g) was added thereto and Compound (I1-1)

20
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-- The kind e The amount of and amount preparation Additive | rate (/0)

of the additive of the Compound solvent (llla-1) i 94.6 Examle 2 Wapop

2V Toluene 4V 94.5 Example 2 Iso r anol IV Toluene 4V 98.8 Example 3

Methanol 1V Comparative No additive Toluene 5V 52.7 example---- (1V of

the amount of an additive means 1mL relative to Ig of the substrate.) To

carry out the next reaction without isolating Compound (llla-1), the
(spreparationaiate was gaictiated lfzyr@uanﬂ’gatin'gﬂﬂeareaé:ﬁi@ﬂewhﬂi@@)vvms added

15 HPLC WIhOUt isolati ec und in all.cases. It is cleared that t Y
th|8rgrt)aratlontrate 0 gor(r}l%gém (ﬂ& 1)Wv3éc’rea éiézngséer%gﬁ/ eniﬁa?ced?{lnp After
s'ihe pasEs that wt 'additive ivas added eohfipdretdtor the cadse thatidns. tap water
(1agditive ywas fiat Used- 20 Industiial Applicability b[G031MmA process ofdhe4s.57¢)

present | veption s, us ful as a rocess for industrial prepa tio
B ecause’it cglrtl s%% y agr(ljéljjué3 %lé% Iy prepare gon?pc‘)euﬁé (if r} Efmpomd
(INrcSLER = l4ifts [1] A process for the preparation of a compound of the
[ofoymula (111): [Formula 31 H R2 N\ 1 (lll) 5 O CO2R1 wherein Rl is

hydrog n, optlonaw subsﬁltute wer aI xlerfﬁt'O[f?”X %Tbstl%ned ?ryl les and

optronaFy Substittited aryal ower alf<y1 and IS optlona y su stituted ™" e°
a fewer Byt hoptidAatly substititégrdded were compared.

[Table 11

The xind Ei}}eeparation

Additive 'I:he amount of armd amopnt rate (%) of
the additive of the
colvent Compound
{(Illa-1}

Example 1 Water 2V Toluene 4V 94.§
Example 2 Isopropanol 1V Toluene 4V 98.8
Example 3 Methanal 1V Toluene 5V 94.5
Comparative | No additive |- Toluene 5V | 52.7
example |

{1V of the amount of an additive means iml relative to lg of the substrate.)

To carry out the next reaction without isolating Compound {11fa-1), the
preparation rate was calculated by guantitating the reaction sclution with
HPLC without isolating the compound in all cases.

It is cleared that the preparation rates of Compound (IIla-1} were
considerably enhanced in the cases-that an additive was added compared to

the case that an additive was not used.

Industrial Applicability
[0031]

A process of the present invention is useful as a process for the
industrial preparation because it can safely and efficiently prepare Compound

(111) and (O0V).
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cycloalkyl or optionally substituted aryl, 10 salt or solvate thereof,
characterized by reacting a compound of the formula (1): [Formula 1]
H2Na (I) CO2RI wherein RI has the same meaning as defined above, 15MCSLLF
salt or solvate thereof with a compound of the formula (Il): [Formula 21
R2-S-Hal (It) O wherein R2 has the same meaning as defined above, and
Hal is halogen, 20 in toluene solvent in the presence of at least one of
additives selected from the group c@nsisting of water, alcohol,
dimethylformamide, dimethylacetamide and dimethoxyethane. [2] The
process for the preparation of Claim 1, wherein the additive is water or
isbpkopancts25£f8] therpcessfor thenpeéparation ofia dorfipdundoohthda (111):
?B'FHR}(&V%:] [Formula 4] 22 MCSLLP R2 ,NH COZR' wherein Rl and R2
ave thg same meanings as defined above, salt or solvate thereof,
baractgyized.by obtaining a compound of the formula (ll1), salt or 5

compound
co;ggoundo e fBRWR{IVD): [Formula7]R? H ~N S (IVb) O O CO2H
wherein R! 1is hydrogen, optionally substituted lower alkyl,

optionally substituted aryl or optionally substituted aryl lower alkyl,
and R? is optionally substituted lower alkyl, optionally substituted
cycloalkyl or optionally substituted aryl,

salt or solvate thereof,

characterized by reacting a compound of the formula (I):

[Formula 1}

HoN
T,
CO,R]

wherein R! has the same meaning as defined above,
salt or solvate thereof with a compound of the formula (1I):

[Formula 2]
Rz-ﬁ-Hai (1)
O

wherein R? has the same meaning as defined above, and Hal is
halogen,

in toluene solvent in the presence of at least one of additives
selected  from the group consisting of water, alcohol,
dimethylformamide, dimethylacetamide and dimethoxyethane.

[2] The process for the preparation of Claim 1, wherein the additive
is water or isopropanol.

[3] A process for the preparation of a compound of the formula (IV):

[Formula 4]

22
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10 wherein R2 has the same meaning as defined above, salt or solvate
thereof, characterized by hydrolyzing a compound of the formula (ll1a):
[Formula5]H Rz AN S 11 (llls) OIVI~-CO2R1a 15 wherein Rla is

optionally substituted lower alkyl, optionally substituted aryl or optionally
substituted aryl lower alkyl, and R2 has the same meaning as definediCSLLFP
above, salt or solvate thereof in the solvent with base and water to obtain

R2 compgund of the formula (1llb): 20 [Formula 6] H R? S (lllb) O CO2H
Wl)/ﬁ@in R2 e same mear‘xi as defined above, salt or solvate

th}arégf 23 M P and oxidizing the obtained compound, salt or solvate
thereof in the aqueoﬁ?QgEtﬁtion. [5] A process for the preparation of a

compound,of the fgrmula (IvVh): [Formula 121 5 H R? - N.~S~ (Iyb) O 0
R A 1R (o AR A Bt dBL0S1 G er
solvate thereofe diegaetdiized by obtaining a compound of the formula

éﬂ@aﬁ%ﬁ%ﬁ% obtaining a compound of the formula (1II), salt or
solvate thereof by the process of Claim 1, and oxidizing the obtained
compound, salt or solvate thereof.

[4] A process for the preparation of a compound of the formula (IVb):

[Formula 7]

5 H
A\ \O\ (IVb)
O O

CO,H

wherein R? has the same meaning as defined above,
salt or solvate thereof,
characterized by hydrolyzing a compound of the formula (I11Ta):

[Formula 5]
H

2 N
R\ﬁ/ \O\ (la)
o CO,R'@

wherein R!'2 is optionally substituted lower alkyl, optionally
substituted aryl or optionally substituted aryl lower alkyl, and RZ2
has the same meaning as defined above,

salt or solvate thereof in the solvent with base and water to obtain a
compound of the formula (IIlb):

[Formula 6]

H
RZ..-N
S Q (Iilb)
O CO,H

wherein R2 has the same meaning as defined above,

salt or solvate thereof

23
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H 2 N RS (llia) O CO2R1a wherein Rla and R2 have the same meanings
as defined above, 15 salt or solvate thereof by the process of Claim 1,
hydrolyzing the obtained compound of the formula (llla), salt or SOIVatel\%SLLF’
obtain a compound of the formula (llIb): [Formula 61 H 20 R? SN O (llib)
CO2H wherein R2 has the same meaning as defined above, salt or
solvate thereof 25 and oxidizing the obtained compound, salt or solvate
athéreaf.d6} iHhe Procebs donthe prepacatioh, of Okint 53 charbetélizad ol in the
areaggﬂ% \évgp%ﬁtoigglating a compound of the formula (Illa) or (IlIb) or the
dalfto give a compound of the formula (IVb), salt or solvate thereof. 30 [71]\7
[ 8 phopess 4ok therprapapation bf b eBnepcurse BRhE enbliEh&/ Horpula (TVh):

[ o%%;"ﬁ'ﬁ EFﬂrmula 9) F22 H SINR3 O O N-Z (VI) O wherein R R3 and Z
ave the same meanings as defined above, pharmaceutically acceptable
sglt or $dlvate thereof, 5 characterized by obtaining a compound of the

?or@ural\t : Vb), salt or sglvate thereof by the process of any one of
Claims 3 c@ d reacting th% ained compound, salt or solvate
tierebt witha-conge ghd of the formula (V): R3NH-Z (V) 10 wherein R3 is
hydrogen or lower alkyl; Z is optionally substituted

wherein R? has the same meaning as defined above,
salt or solvate thereof, characterized by obtaining a compound of the
formula (I11a):

[Formula 8]
H

2 N
R\%/ \O\ (lila)
O CO,R'2

wherein R!2 and R2 have the same meanings as defined above,

salt or solvate thereof by the process of Claim 1,

hydrolyzing the obtained compound of the formula (I1Ia), salt or
solvate to obtain a compound of the formula (I1Ib):

[Formula 6]
H

R2. N
s~ \O\ (Ilib)
O CO,H

wherein R2 has the same meaning as defined above,

salt or solvate thereof

and oxidizing the obtained compound, salt or solvate thereof.

[6] The process for the preparation of Claim 5, characterized by
reacting without isolating a compound of the formula (ITTa) or (1IIb)
or the salt to give a compound of the formula (IVh), salt or solvate
thereof.

[7] A process for the preparation of a compound of the formula (VI):

24
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lower alkyl, optionally substituted lower alkenyl, optionally substituted

amino, optionally substituted lower alkoxy, optionally substituted

carbocyclyl or optionally substituted heterocyclyl, salt or solvate thereof.

15 [81 A compound of the formula (llib- 1): [Formula 101 H N ~~ (lllb-fYesy | p
O CO2H salt or solvate thereof. 25

[Formula 9]

R2 ﬁ
\S/

R3
A
& o

i{J—Z (VI
O
wherein R2, R%and Z have the same meanings as defined above,
pharmaceutically acceptable salt or solvate thereof,
characterized by obtaining a compound of the formula (IV) or (IVh),
salt or solvate thereof by the process of any one of Claims 3 to 6, and
reacting the obtained compound, salt or solvate thereof with a
compound of the formula (V):

R3NH-Z (V)

wherein R?% is hydrogen or lower alkyl; Z is optionally substituted
lower alkyl, optionally substituted lower alkenyl, optionally
substituted amino, optionally substituted lower alkoxy, optionally
substituted carbocyclyl or optionally substituted heterocyclyl,
salt or solvate thereof.
[8] A compound of the formula (I1I1b-1):
[Formula 10]

H
ASN\O (I1lb-1)

“CO,H

X

salt or solvate thereof.
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