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Descri ption A process for the preparation
sul famat e- car boxyl ate derivatives 5 Technicﬁﬂmmmmmwwmmw
[ 0001] The present invention relates to a pr
the preparation of sulfamate-carboxyl ate derivat it WEs———
10 Background Art [0002] Sulfanate-carboxym \]'Hlmwmm
derivatives are useful Q s as syntheti @Hﬂmm m
materials or internedigﬁggg?gpgﬁ%dicine. For ‘ ;
they can be used as a synthetic internmedi ate of “&""
conmpound, havi ng NPYY5 recept oy, ant agoni sti 15 | _
ABEPGTTY ffobls PBERAT AtioR Tnt Y BaaHEnE 2 o dathderivatives
Docunent 1 discloses a process for the preparation of
4- (2- et hyl propane- 2- sul f onyl am no- 1- cycl ohexanecar box
Technigal Fieldi d conprising subjecting 4- am no- -
[0001]1-cyc|ohexanecarboxy|ic acid nethyl ester and
t-butyl sul phinyl chloride to the coupling reaction in
ahdi ghreceaneiianetidf solatent tooxi @irabegs tfoe a@htaippegaration of
conpound, and 4hen hydrolyzing. It is difficult to
sulfamgte canhedyiats 487 IV AFYeSr ocess, because it is necessary
that restricted-use dichloronethane is used and the
product is isolated by chromatography. Patent
Backgrpyadn@nt 2 di scl oses a process for the preparation of

[0002] 22 .
trans- 4- ( 2- net hyl propane- 2- sul f onyl am no- 1- cycl ohexane
Saul froxyke waabbelylarenpersiatgveubyrecubafulcicsmbowdmanas synthetic

.1-cycl.ohexanecar boxyli c ;aci d nmethyl ester nd
materid 1Y AR BRSPS { nEOR GHART G GRSt P Bepused as a
synthetid &it¥mediettat 6f SUovepdund NRa P HATPYY T 6@CkHOSw antagonistic
transformation to trans isonmer, and then hydrolysis.

- activityrdiegcpibsdeiys Padgnt oqymanh 1hi gh- yi el di ng preparati on

1-cycl ohexanecar boxylic acid t ' _ o

4-(2-methydprap g2e 128 hifopydpameo2l syl anaagpoxylic acid comprising
. .eycl ohg carboxyl i cid i,s 70% or less even.if the

Sub]eCtﬁ%gs i%é%P%nos of rrcg?%l%}rﬁg o° I}bé)ﬁg }csorrgrmﬁlas né?(tc yulded?Ster and
t-butylédtp hingfialchyoritde tdoceedoudilscg 0sesctdbnexan edididbromethane

tetrahydrofuran is used in a cqupling step. However, ,
solvent, h8xb$‘6&’é§s_t sohé%’dbedi_t"ci”f‘ﬁﬁl‘l}ge ag_ﬁat 3B pstelkrig. It is
difficulith@ol NEHestin BlstR{ LPAr AhiONprHELAUSBebhu¥BS i NELLSSEdssary that

. to isolate the 1 reaction internmediates in every

restrictgdsyseopie hlerome theane coiphpedt eddanthe heroduct is isolated by

chromatography.

PLREEPS ]ﬁﬁ:ﬁgekhe 1yi Sléilééé’é“ Qiosﬁr%'ceggi B the preparation of

‘Patent Document 2 discloses a process for the preparation of
trans-4-(2-methylpropane-2-sulfonylamino-1-cyclohexanecarboxylic acid
comprising subjecting cis-4-amino-1-cyclohexanecarboxylic acid methyl ester
and t-butylsulphinyl chloride to the coupling reaction in an -ethyl acetate
solvent, the oxidation reaction, transformation to trans isomer, and then
hydrolysis. This process was far from a high-yielding preparation process as
the yield from cis-4-amino-1-cyclohexanecarboxylic acid to
trans-4-(2-methylpropane-2-sulfonylamino) cyclohexanecarboxylic acid is 70%
or less even if the loss in transformation to trans isomer was excluded.

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

process for the industrial preparation, because it was necessary to isolate the
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preparation efficiency was not high. [Patent Docunent
11 WOOL/ 37826 [Patent Document 21 WOR2003/ 076374 5
Di scl osure of Invention Problens to be solved by the
I nvention [0003] The object of the present invention
Is to provide an efficient process 10 for the

reactiol’ BP&T écﬁ%tgg 1Srylefv% t @fér:l@r 18?@({1ﬁto%deeir%ag)r\é%ﬁicmieghand the
are userul as synthelc terrals or I nternedrates
prepardigpnnefflicdeney weanstfldghSol vi ng the Problem [0004] 15

The present, i j i.s. the followi ngs. (1) A process
[Patent @chﬂb‘*‘bﬁribawﬁ}wggﬁzi conpound of the fornula
[Patent Dokehimed 70T nuv@ KlodHo78874 S N ~ (111) 0 CO2R1

wherein RL is hydrogen, optionally substituted | ower

al kyl, optionally 20 substituted aryl or optionally

: i aryl lower alkyl, and R2 is optionally
DISCIO%H Z{fi lirﬂ{egglﬁlgv\er al kyl, optionally substituted

Problemydbdad kylvear byopte bme¢hsioaubstituted aryl, salt or
[0003]S°|Vate thereof (hereinafter referred to as Conpound
(I'11)), ~characterized by reacting a conpound of the

Taemibpect! df tBE piFeRdl anvddntibBN kd pLR2RE yhes@idleRL process

has the sanme neani ng as defined above, salt or solvate
for thetpranagrmtimerodi nakfearatecearhoxylase e rdvapogndvhigh are useful as

syntheh fa fo GAIPOUAT Ofmblifadel B fheliiliie 30 [ Formula 21 2
R2-S-Hal (11 1

Means for Solving the Problem
[0004]
The present invention is the followings.

(1) A process for the preparation of a compound of the formula (III):

[Formula 3]

H
R2.__N
\ﬁ \O\ (I
O CO,R!

wherein R! is hydrogen, optionally substituted lower alkyl, optionally
substituted aryl or optionally substituted aryl lower alkyl, and R?2 is
optionally substituted lower alkyl, optionally substituted cycloalkyl or
optionally substituted aryl,

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

[Formula 1]

HoN
L, »

CO.R’
wherein R! has the same meaning as defined above,
salt or solvate thereof (hereinafter referred to as Compound (I)),
with a compound of the formula (II):

[Formula 2]
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0O wherein R2 has the sane neaning as defined above,
and Hal is halogen (hereinafter referred to as
Compound (I1)), in toluene solvent in the presence of
at | east one of additives selected from 5 the group
consi sting of water, alcohol, dinethylformm de,
i et hyl.acet am de and di net hoxyet hane. (2) The process

H2-§+§%Fet hd')preparati on of the above (1), wherein the

O additive is water or isopropanol. (3) A process for

.the preparation of a conmpound of the fornmula ( c. 10,
_Wherel{lpgfnﬁﬁa hle pRAameNIg3NANE 3% d@é@rafmé?wnam#%alﬁf halogen

(hereinB@V& $4Rr a0 RANLRISo @34 def))ned above, salt or
sol vate thereof (hereinafter referred to as Conpound

in tolugnkg/)golvephdmnathernresdnioy obedilsiany eneofpoddidivés skhéected from
formula (LLI .salt ar solvate 15 1hergof by.th - .

the  SBRIHCS Ephleridione®f 1) ~Hafuxi af SR he SEArmEormamide.

dimethgbimpeedndde sad diarethokyatkeahbereof. [0005] (4) A

rocess for the preparation_of a co und of the L
(2) ThePrarssy ?%)tﬂe {redatatio P et abRye AS, phgBpiaghy additive is
water d*Rldp¥Bghebn R2 has the sane neaning as defined above,

salt or solvate thereof (hereinafter referred to as
(3) A esapoimipr thaprepacativacefnicosep byn Ayafr idiey fommuda (IV):
[Formu ?qﬁound of the fornmula (Illa): [Fornmula 5] H 2 RN

((i [Ts) 25 O CO2Rla wherein Ria is -optionally

R2.__NHubstiktuted [ ower alkyl, optionally substituted aryl

//S\ or pptivpnal ly subglt\})t uted aryl |ower alkyl, and R2 has

'e) \Othe B _nmeani ng as’ defined above,

CO,R!

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 formula (III), salt or solvate
thereof by the process of the above (1), and oxidizing the obtained compound,
salt or solvate thereof.
[0005]

(4) A process for the preparation of a compound of the formula (IVb):
[Formula 7]

H
R2, S/N
A Q (IVb)
O CO,H

wherein R?2 has the same meaning as defined above,

‘salt or solvate thereof (herecinafter referred to as Compound (IVb)),

characterized by hydrolyzing a compound of the formula (IIIa):

[Formula 5]
H

2 N
R \ﬁ/ O\ (lla)
O CO,R12

wherein R12 is optionally substituted lower alkyl, optionally substituted aryl
or optionally substituted aryl lower alkyl, and R2 has the same meaning as

defined above,



3 salt or solvate thereof (hereinafter referred to as
Conmpound (Illa)), to obtain a conpound of the fornula
(I'11b) [Formula 6] H R? SNII (Illb) OCX®RHS5
wherein R2 has the sane neani ng as defi ned above, salt
or solvate thereof (herei nafter referred to as

salt or %Wat%nghé fb()n)e‘reln e ?%rrelag 0t g%éjobr%lﬁlerd%r . I11a))

oun or Csol va ereo ess’’'for
to obtaiﬂi‘l& pcsxapamtdj @htl@é folP@vabd¥EI)4), characterized by
? E]I ning a conpound of the fornmula (lIlla): 10
[Form“[ mula 8 H 2 (v RS- _CL (111a) 0 C2Rla wherein
Hl a and R2 have the sane neani ngs as defined above,

RZ\S/N‘, Qf solvate thereof by the process of the above
¥ ( usi n@llbhe obtai ned conpound, salt or solvate
9] 65@16) The process for the preparation of the
above (59 aracterized by reacting wthout
where1nSR)1 atisntheds sORPOLAGInE dhdefiardudibotd,! | a) or (111Db)

the salt to_give conmpound of the formul a
salt or 3gfyalgy t%ﬂ%t@efﬁgrae@?r r[ggw 6P tq 75 (AOIBPBHQ%(#Ié%/Bt he

na ox 1 n 0 e 20
o xR0 SLOD Sha SRR LRI 2

(5) Thrp prreesndiaz Hanee nmagaﬁeomeaﬁlﬂgﬁs abovef (Hed chboeeterized by

ini | | 1 | vate th f
obtainifdth TEGHLER oot RER SR BUTE O TS, o

[Formudhaglact eri zed by obtaining a conpound of the formula
H!V) or (1Vb), salt or

2 N
R‘ﬁ;/ \O\ (llla)
O CO,R'2

wherein R12 and R? have the same meanings as defined above,

salt or solvate thereof by the process of the above (1), and using the obtained
~ compound, salt or solvate thereof. |

(6) The process for the preparation of the above (5), characterized by reacting
without isolating a compound of the formula (IIIa) or (IIIb) 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/H

77N\ [
0 N—Z (V1)

wherein R2, R3 and Z have the same meanings as defined above,
pharmaceutically acceptable salt or solvate thereof (hereinafter referred to as
Compound (VI)),

characterized by obtaining a compouﬁd of the formula (IV) or (IVb), 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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sol vate thereof by the process of any one of the above

(3) to (6), and reacting the obtained conmpound, salt

or solvate thereof with a conpound of the formula

(VM): 4 RBNH-Z (V) wherein R3 is hydrogen or | ower

alkyl; Z is optionally substituted |ower alkyl,

opt RQ '7)/ substv)t uted | ower al kenyl, optionally

substituted am ho, optionally substituted | ower
wherenﬁ[ﬂéopeyhyd)pctgmalrl1ymearbslk3t1u12eeb oarivoclty wlubetituted lower alkyl,

optionaft SRS i Ba5UERANSH, ILeroneltlyy SELL oL e cptionatl

substit@ddd - 10“(&) eﬁk%QWoé‘ﬁ‘ﬁoﬂfalIﬂ"esJ&rtM@&|ddr‘b‘ockf}1yl or optionally
For mul a (111b-1) CO2H 10 salt or

Substltetﬁd/hteéeltm%ﬂf Effect of the I nvention [0007] A

r t.he, pr, ion

salt or BORARES nedo} (e RLTBREAL LB Rbn Aoa R GRERby D

(8) A ¢odmbppuard ¢f Vheiformivda JIE-d): and is useful for green
[ heg’gstry. Best Mbde for Carrying Qut the Invention

Form“?ﬂ‘)d ] 20 In this description, "lower alkyl" includes
Cl to Cl10, preferably C1 to C6, and nore preferably

HCl to C3 straight or branched al kyl. Exanples incl ude

S |, ethyl, n praopyl, isopropyl, n-butyl, isobutyl,
(") utyl, t er t tbbﬂ)l n-pentyl, isopentyl, -
neo ent'@IQ?S}qexyl [ sohexyl , h-heptyl, isoheptyl,

n- oct yl ooctyl, nznonyl and n-decyl. "Lower alkyl"

OF. R3 is preferably nethyl or ethyl. 25
salt or SE]O\%F t?helf)’? of R- is preferably ethyl, isopropyl or

t-butyl. The | ower alkyl part of "aryl | ower aIkyI"
"hal ogeno | ower al kyl™ or "hydroxy |lower alkyl" is
Effect qfh'élesg epiophe above "lower alkyl". Exanples of
[ooo7] Substituents for "optionally substituted | ower al kyl'"
of Z include (1)halogen; (2)cyano; and (3) the
Aoptmsragfcg*r ohlp@r(elp)artaélqrx\nf)the(|p)reh9monyen(ctqn) capwee used to

obtain safelef oﬁ( eagh;y: bo%eﬂocaxg)& QIII O Vr) (IIV% 1(n h?HSny}lr P& oanglv)s useful for

green chlehmsyf:;\élr)bonyl (| x) im no (x) car banoyl , (XI )

t hi ocar banmoyl , (xii) | ower
Best Mode for Carrying Out the Invention
[0008]

In this description, “lower alkyl” includes C1 to C10, preferably C1 to C6,
and more preferably C1 to C3 straight or branched alkyl. Examples include
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl,
isopentyl, neopentyl, hexyl, isohexyl, n-heptyl, isoheptyl, n-octyl, isooctyl, n-nonyl
and n-decyl. “Lower alkyl” of R!, R!2 or R3 is preferably methyl or ethyl.
“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 alkyl”.

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

alkylcarbamoyl, (xiii) lower alkylthiocarbamoyl, (xiv) amino, (xv) lower alkylamino

5
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al kyl car banmoyl, (Viii) |ower alkylthiocarbanmoyl, (xiv)
am no, (xv) lower alkylamno 5 or (xvi)
het er ocycl yl carbonyl, which may be optionally
substituted by at | east one of groups selected from
Substituent G oup 8 defined bel ow Exanples of
: r
or (xvi) %&%&}Icgfl@@a(j%b rv?l%ﬂ ﬂﬂﬁj ﬁé’o?ﬂ@ﬁ&ﬂ& W8 dsik QUEN bRk Y ast one of

ude at "l east one of groups sel ected
groups skiated Iﬁle)rgrSoxbpstitgast Strbnp Bodeflﬁemaébgen optionally

ted apxo r . al kox I r »
BERERIFS odid e et Ry eam o Foie Sa Rt € 1Skey atiot” o 1
or Rla Pr?dlb@éht'l@%f cﬂ{é<Q9EY§ﬂJ¢);5H13éblect%ﬂr begrYythe C¥@®UD consisting of
cycl oal kyl phenoxyl and heterocyclyl. Exanples of

halogeng apdioR gy m%rort@ﬁt%@tydeﬁaw VAR t é@\@arwd\k@ﬁymlwler alkenyl,
X th an e e
dirloweEEEABa Ao MR YLD it oy et i Sl g ATk rbonyl,
carbamojyelf,iayeadxobe:lycowal[l@a)qgjechm«Amn@IhleenyMyqlmbl udes C2 to
10, refe abl refera
Exeuelre o BRURCRRARE kit ot holia: TRRLtHR
except etqukahes@fodzatRl anhi Rnaﬁncnmsé taton@stExaérmfegrdml sulected from
Vi nyl , propenyl |sopropenyl but enyl, 15 isobutenyl,
Subs““b¥%d%¥““b%@§éﬂéﬁyle‘ﬁ@ntenyl i sopent enyl ,
[0009] Pentadienyl, hexenyl, |sohexenyl, hexadienyl,
hept enyl , octenyl nonenyl and decenyl. Exanpl es of
mutmlémrwlfomdl@p!teisor(éﬂ Ity> $Lilss t bmﬁee@lbllyow to C8 and more

preferabj%yﬁfﬂ%l) I?ﬁr}%l %'i/\gfllé)’gﬁ%%% aél?{\é%%l av1 at llga\ll\é%rone double bond at

arbitrargl WM@@[@OHYEMB&,S li@wRideal Kyikl, hIpQ‘,opaﬁy],, icarop¥yyl, butenyl,
| ower al koxycar hony

1sobutexﬁﬂenyrenylomé}utgflﬁnyﬁhesgpgeﬂy aen?sclae% )Zlh C%%Lgf}alnk ,l " hexenyl,
1sohexernﬁghE!?X(h1e§9gllpthQﬁ$rﬁro@@é/xﬁll?/Llonglopll@xld Eé@émhes of

stit.uents for "optiognal |y substituted am no"
Erempdes Pﬁélﬂeﬁlteﬁlv%stfﬂ ueticrallp eubsptubedl lger alkenyl”

include H%’l%réo%“tl%‘{i« qu al?‘#eqr aﬂpéﬂyﬂnazlﬂl no Zﬁoﬁypsatlkgrigxﬁgno lower

cyclylcar wher el n t'hé subst’i t uent
alkoxyclaytiboxyamhmwerlowalrkylky]lth\l\e,r aa:lylkO)C)arbnd#Orlol\&mmeralkoxycarbonyl

carbamgy{sians) F%%&@P}%}kyﬁ?fﬁgw TRal %rlivloﬁa#b%y?l«kO”phenﬂ

49wR  alkyl”

naphthyl @#WaloRhekydddyicogiar bamoyl ™, "1 ower al kyl am no”
‘di -lower 30 alkylan1no " ower alkylsulflnyl
[0010] | ower al kyl sul fonyl ™, "lower alkylsulfanmoyl™, "Iower

FL{EW% rkpf)rpdk:):sitlt"d%{ ﬁ@i‘ k%¥1(£rpa¥\ﬁ§ thyilltute({‘ygﬁﬁ)f%" include

ower a ower al koxycarbonylam no'
the beloat ISyaIbph@mgfrhﬂ'Grbhp)\ﬂeroptadnka)blypmebgﬂltutéméleogenb aln@Mer optionally
ower

. kyl., .. "ph |
- oubsticigd paepf L ere e Cueiia dhs, 8 BHal M k) bydroxy, tower

alkyl, lower alkoxy and/or lower alkylthio).

(0011l

The lower alkyl part of “lower alkoxy”, “lower alkylthio”, “lower
alkylcarbamoyl”, “lower alkylthiocarbamoyl”, “lower alkylamino”, “di-lower
alkylamino”, “lower alkylsulfinyl”, “10wer' alkylsulfonyl”, “lower

alkylsulfamoyl”, “lower alkoxycarbonyl”, “lower alkoxy lower alkyl”, “hydroxy
lower alkyl”, “lower alkoxycarbonylamino”, “lower alkylphenyl”, “lower
alkoxyphenyl”, “halogeno lower alkyl”, “phenyl lower alkoxy” or “phenyl lower
alkylthio” is the same as the above “lower alkyl”.

[0012] |
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35

35 [0012] 6 Exanples of substituents for "optionally

substituted | ower al koxy" - include at |east one of
groups selected fromthe bel ow Substituent G oup B
Preferred is phenyl, |ower alkyl phenyl, |ower

alkoxyphenyl napht hyl or heterocyclyl. 5 "Acyl"
nc u Cl refer bl 1t and re »
GRaPSHED &*’oﬂ Pt Peaney  Brgror B oty tredte BWer alkoxy

1nc1udea|a|€yﬂé3£d'tbQJﬁh)é| 00l gi@hlpenyéieatddomydm 129 @o%osmsﬁﬁﬁient Group B.

preferably to C7 cl oal kyl carbonyl and (3) C7 C
Preferryq aﬁypéapwbn;lpweExaﬁd%wé% henil| &%ero@hlwxyxa%w naphthyl or

heterocﬁggglonyl butyryl, isobutyryl, valeryl, pivaloyl,
exanoyl acryloyl proploloyl nethacryloyl

o*@tlomWIudesyﬁt) 6prtop§ 1 ¢ap tdayd bly (VL toikghd anbonpteferably C1 to

o1 sy PYEL R RO AP RE e TISBEN PIOE G o 0o ana

preferaldl C@Wol OnadylcYo A1k Plcaeh ety Iy ald q8Y 'COko "@pt lanﬂlath’onyl Examples
protected hydroxy lower alkyl"” includes all hydroxy
mclude pPEMELt RAREY, é’( BEPRIOTTha LYY Y] séﬁob%‘(aﬁlmWé%lerﬂcmaélog{éylhexanoyl

acryloyl( F)rgprol(?}qehyéthaEHlGﬂl QE@@%@&Y'C&M&S%QY*)%%} Qy\ﬁﬁhg'éylcarbonyl,

koxycar bonyl (€. g. but oxycar bon
cydoodakwvbngH@m®beoand nethanesulfonyl) | ower al koxy

ower ; al k oxynet h and trialkylsilyl
Tk]e acyl ptar%u{ yaf J%Té’t |t§}ﬁ 3¥/?§ne X?lé’lbé’ggh i ncl udes
Tbbupmﬂ@etm(ghlgmweof hbﬁﬂilofm&lh)ﬂdptcﬂﬁlcﬂ@d kgpeek@l lor “optionally
referred u e or chl or 20 The hal ogen part
protectggl by, hms ﬁﬁ;ypo}n@ LS etk 5 armctlr?% grAEps usually
used. ??eé Ii‘ﬁcﬁhfévﬁc%h@é %gchetylAltrllﬁYlllgf@éjdeQ§Y add6bHIES1), lower
met hyl enedj oxy, | enedi oxy, _trimethyl enedi oxy,

alkoxyqaébpabrét hyleeiedi obd»utpémaaqbetw%eneélw&y arlkylsulfonyl  (e.g.,

methan'égﬁsi;{ls%ﬁ)" ENKHL PX ¥ légﬁg{%%gg |9 yI '?”e%g%m?}methyl) and

et nedi oxy. 25 rbocy nclu
trialkylscy;dl @atkyt- bptyhgwi&ﬁiylleﬂyll) "bi cycl oal kyl " and

Bl c’%f‘f%sa%“"‘en& e?%é:s .b&%mcﬁaa&%l SRy > ¥specially

preferre@ycl DRutride o€yRlo@paNt yl , cycl ohexyl, cycloheptyl and
%clooctyl 30 Exampl es of substltuents for
TBet hstpgeny paghi tlmlé@eeyebéawkym ‘halopgne kxveradkyl” is the

ORG e Of p HFOUPS| Selected from Substituent Goup 6
same a eaned belomfﬁé Cycl oal kenyl " i ncl udes the above

CAbisdaklegioni’t h at ihelastesone ofmedbubéeedionds at ethylenedioxy,

bltrar positions iR the ri S |n
trlmether flopr o’éé’enyl Eeté'yc q’l ISHyfilO yCI opgg{]g ﬁyPenedloxy and
hexame@%@ﬂ@ﬂﬂ@&ﬁﬁw anefby‘@b@hQXrﬁdtl@y]wnedloxy or ethylenedloxy.

{0013] _

“Carbocyclyl” includes “cycloalkyl”, “cycloalkenyl”, “bicycloalkyl” and “aryl”.

“Cycloalkyl” includes C3 to C8 and preferably C5 or C.6 cyclic alkyl.
Examples include cyclopropyl, cyclobutyl, cyclopentyl; cyclohexyl, cycloheptyl 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 cycloalkyl with at least one of double
bonds at arbitrary positions in the ring. Examples include cyclopropenyl,
cyclobutenyl, cyclopentenyl, cyclohexenyl and cyclohexadier_lyl.

“Bicycloalkyl” includes C5 to C8 alicyclic groups wherein the two rings share

7
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35 "Bicycloal kyl" includes C5 to C8 alicyclic groups
wherein the two rings share 7 two or nore atons and
whi ch are given by renoving one hydrogen fromC5 to C8
alicyclic group. Exanples include
bi cycl o[ 2. 1. 0] pentyl, bicyclo[2.2.1]heptyl, bicyclo
2. C b y i,
two or %ﬁ)g%u%fbg%n%ﬁgcﬁgﬁhchg%§1ge ycygfe]tléogﬁx 1) e ngdﬂ)gen from C5 to C8
alicyclicamgioey.cl yl Exaamqbl@(amndlaﬂe Sicpcblaie. (ﬂbemtydl baphtofl2,2. 1]heptyl,
and, phen It also includes aryl which
blcycm[?g E%b@ }?yﬁﬂ)g%’%e?{ oGbH: ar omati ¢ carbocyclyl, and
Ri(y?ﬂrrpﬂlﬁﬁuddhcmlﬂﬁ)czwﬂ@rbﬂ poliy ﬁW'amomQ‘tﬁh@Moﬂf@lyl and examples
acenaphtyl tetrahydronaphtyl and fluorenyl.
include ES}&E‘EYI a|n|ayhbylefaé]rt|héml jagd Bhéﬁ?”llthrw(an{:ﬂ égsoofncludes aryl which is
ti s t \
fused w?tﬁtg f&éattehlegrﬁo% %P({nééfs)tg cggg@%chYglr %ggsé";g’f‘ g([;]?l%% 191d%lr1y1 indenyl,
biphenylel, cweBaphtilf tetnt hiad owpa h tahdnd. ﬂiﬁhﬁeny'lcarE)s:;&yﬁhMIy preferred is
may be substituted at arbitrary positions. Exanples of
substituents for "optionally substituted aryl" or

Exaptplenadfl yubstiuhehitt Ubedoptibhal 9Weibaifkitkd QfrbBey@%1” include at
Ria include at | east one of groups selected fromthe

phenyl

least opg ifp eEerhs %i%e‘bfffﬁm dbenbebmu%ﬂwtttyept obeetredt and B. The

b O % | ogeno | ower
ear Ocﬁ%gy , ?ft%r oxy g\%ée(?agla(lgwﬁgaﬁl g\eémol?'l%koxy, | ower
Fadakerlyg b ofdsmblsmwereretlskgdrat‘nmk)pnhblwesuhbtthtdfﬂ arydtylr, “optionally

substitgl?%? %{Wylllo%\éﬁre&?*g xygaggo Bba\iz{u?lau;g)e{ﬁt Bﬁgﬁ&llone of groups

selecte § Of#@in athlek@xayuphﬁﬂwlsuh@ @gm%@ﬁWopm@ﬂHHBYbr@M:ted hydroxy,
heterocyclyl 20 Exanpl es of substltuents for the

mercapgp helo wegptdl Bpréulyd]sts@stq dared allyt. hinoxge laweregdkyl, lower

alkoxy, ongwet 8r S@i ?&ngg Sf@pam%obei&*%xs%%yll“ﬁ%m acyl, carboxy,
Goup S. [0014] The CYC oal kyl part of

lower alé{;@élyeaﬂkglmx:larmbwhby ey@n@alctyylcsﬂlkﬁ'é,nmwehydr phenoxyl, lower
alkyl é%yelxhﬂal kY(%\Q%(y élg?c}:xl}e sahrrﬁ? On; al %’é’x}’%} Xﬁ oal ¥>lhthy1 and

aryl” part S
heterodﬁcbﬂ i's the same as the above "aryl". [0015]

* Het er ocycl i ncl udes heterocy whi ch cont ai ,
PRSP B0 ShoA e G s éﬁf.@tfa|qt§le§e|%rbtleaa SobReituted aryl’

includeOf PUPa & oRe 0P ARG Y sE6IPA E8o MNPl dIBRIGW @b &iBRent Group B.

nmenber ed heteroaryl such as pyrrolyl, imdazolyl,
[0014] pyrazol yI, pyridyl, pyridazinyl, pyrinidinyl,

Haégé]%é' k§71r %%‘Ql 11 c}gllogﬁ(p%a]rb%% ZOIX cloaq(ylsulfamoyl or

i soxa oxadi azo sot hiazo
“cycloatkylazgl ytls t}tehasamheazs)ltyle alfctMeyI‘qaﬂdaIlhylényl fused

T RSB P o™ RO PFY TN R8T AP 1PXGF IS ingF 1he bame as the
above “@uiol yl, isoquinolyl, cinnolinyl, phthalazinyl,
[0015]quinazolinyl, naphthyridinyl,

“Heterocyclyl” 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 thienyl; fused bicyclic

heterocyclyl such as indelyl, isoindolyl, indazolyl, indolizinyl, indolinyl, isoindolinyl,

"quinolyl, isoquinolyl, cinnolinyl, phthalazinyl, quinazolinyl, naphthyridinyl,

quinoxalinyl, purinyl, pteridinyl, benzopyranyl, benzimidazolyvl, benzisoxazolyl,
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35 qui noxal inyl, purinyl, pteridinyl, benzopyranyl,

benzi m dazol vl, benzi soxazolyl, 8 benzoxazolyl,
benzoxadi azol yl , benzi sot hi azol yl, benzot hi azol yI,
benzot hi adi azol yl, benzofuryl, isobenzofuryl,
benzot hi enyl , benzotriazolyl, im dazopyridyl,
benzoxatz P'E}Zg%rg%c%% Iddédol%l Igenzbs%%gfza%ﬁpyly})enznoatlzgmw%]i, é)ieﬁsz/?t,hiadiazolyl,
benzofudy]hystrh@mybﬁdyﬂ,, bdr&tolthfky@ﬂ,olﬁhhmhyihol@rm d1m1dazopyr1dy1
t et rahydr.qben othle fused tricyclic.5 teroc CL¥L
triazolopy Ayl dmidrpgef pg/qy a@frlaa}mync{%ﬁ@ ﬁ[}ylpnaz 1nyl nap yridinyl,

dlhydroppﬁw We@ﬁmmqﬁnﬁnwéﬁa It BdFahy d PSS Azl AYL; B8 tricyclic
benzof uryl’; non-aromatic hetérocyclyl such as

heterocmlbkaw as camaqoéﬂy|acr1dxmy]ap;ypth@odt h gngﬂypzmyl phenoxatiinyl,
I thlan l yrrolidi LI

phenoxalazr%ngﬁfag%@%al ny fuxl')?ﬁn 850 rlonmy tic {/{%Iaezrgfycé?rloétfcw.!as dioxanyl,

thuran}{lybmahyh}dxat}?ioﬂ)slﬁyldﬁlzetlﬂirndl‘ alziamyll,, pyﬂfﬁhﬂhqill pytrolinyl,

olin nmor ho in thio hol i no
lmldamgﬁh@@r a?ﬂf{l}ny 1BY13Z0 lalﬁgymlp AL in eP}%fﬁﬂr‘iﬁloB}/R%fﬁﬁnYl
morphohﬁw qhyﬁb'ﬂmmoa%ﬁia&homursn r ﬁh)ﬂ?ﬂ'o@bﬁ@ﬁﬂb aamyxalro yfa§pd

het erocycl yl whi is fused with a ring other t

tetrahymfendcyeﬂrehyér@yranmbrtz@tahyaizeﬂyua)wm;anldawér@bbbneﬁOrﬁblazolyl
I N re r Ly,
P84 5 O A G 1 PEELAN LAY AR P BHE e Rho Bl Ce.e.,

benzothbﬁ&p})yﬁaﬁwavermb@dndzlmgnm,dlmlrdrdyhy ripg. noI yl, pyrim dyl
r the 15 1ik Exanp| es of sybstituents f
55{ rSRAI | 9Ssu§§m°&t‘/§LVelhePéro ychyl 1 inydazolHe shRRzakhiazolyl,
1soth1a£ﬂ@lsm16p}ﬁﬁh§rlf GholpRoBRBYVE 531‘4@§'l|tcff~ﬁ1ﬁ@1yl pyrimidyl or the

‘car bocyclyl". The heterocycly? part
like. "het erocycl yl oxy", heterocyclylthio

E'Sl@h%l‘é%ygf)éh%éhtl%%'ts f%'} J}ﬁﬁ@ﬁ&ﬁyz%Jﬂ%k&%'hetb?ocyclyl are

the sane as the above "het erocycl yl

thesansubstﬂvueanGxnapt%f¢sthegﬂnuw @mquju#ﬁﬂ(nﬁabocazbd
St I e)tte c%c \/vé It rkS’? ﬁ,]tero%g(cqy?c?t ! ,onal i‘ngterocyclylthm

“heterof:@l:]y(lh‘\hﬂlgorgilClU@S (h}téﬂ)cyékﬂh)ﬂfo(dy)l” hysdrtm@y sa(mé) as the above
) | ower al kyl, (iii) |ower alkenyl, (iv) |ower alkoxy,
heterocyslyls: carboxy, (vi) |ower alkoxycarbonyl (vii) acyl,
[oo16] (viii) acyloxy, (ix) immno, (x) mercapto, (xi) |ower

al kylthio, (xii) carbanmoyl, (xiii) |ower

Subiskighent BaeByl o is exgroupcyl ( Dahdlpkear Baness (3] gyyno; (4) nitro; (5)

.. [ I a 7

imino opbBERL WIRYkneddtiy do AVENLR oA IR FEN OHIW bettonhitY drbups () to

(xxi): (wxhxarsx&fénbwb“wﬁxn)ky]o%@ﬂ hhkyfsukkawmyKuandowxxhﬂkoxy,(v)
a | sul fanoyl, which may be _ optiopal

carboxGy Dt 14 6 ORI RERERY b0} A0y bI & 8371 (i) imino, ()

mercapsb'bfﬂd)t W@@Erqwtﬁm (Qii} harbhed dAW BGii9r RHPSr (dlkyl@rbamoyl,

: ) cycl oal k (ii) c cloalkenyl (i)
(xiv) cyccgf@aildwlkyr%&vOYQ z))v ) Himioserhath Qi) (avﬂyloem@dabk(ylthlocarbamoyl

tyge 1
(xvii) lWegrgt ggﬁrom%t Stltlblén?g%%%uéﬁgﬂ%uk?%n%l F(b %Jﬂ”tamoy (xx)
lower aallld@dxylﬂa(m\i\eyl ailrkM(,xxo)ptcly@ltﬂillkylsﬁrfahed:}tledwhmh may be optionally
: hygr | ower al k % hal ogeno-1 0 |, | owe ,
substitufe yﬁ’%Lﬂtf]@ﬁ‘?F Ogﬁd¥ groups geleoted \?Eomaétlftystltuent (Eroup B; (7) the
following groups (i) to (v): (i) cycloalkyl, (ii) cycloalkenyl, (iii) cycloalkyloxy, (iv)
amino and (v) alkylenedioxy, which may be optionally substituted by a substituent
selected from Substituent Group B, lower alkyl, lower alkoxy-lower alkyl, optionally
protected hydroxy-lower alkyl, hal_ogeno-lower "alkyl, lower alkylsulfonyl and/or

arylsulfonyl; and (8) the following groups: (i) phenyl, (ii) naphtyl, (iii) phenoxy, (iv)
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35 arylsulfonyl; and (8) the follow ng groups: (i)

phenyl, (ii) naphtyl, (iii).phenoxy, (iv) 9

phenyl -1 ower al koxy, (v) phenylthio, (vi) phenyl-Iower

al kylthio, (vii) phenylazo, (viii) heterocyclyl, (iXx)

het er ocycl yl oxy, (x) heterocyclylthio, (xi)

] r vyl car nd y. f
phenyl l\l}ﬁeghgﬁyoq be&@p?g&%y Hj% v(.)x }%en??gg\gg‘f acihgék%?(%)t 8@% 'phenylazo,
(viii) hes@loegtlet] (flkbhb'&rbsidlyldﬁm ()8 hé@\i\ﬂ(ﬁyo&ﬂrlkhiq, (xi) heterocyclylcarbonyl

lo eno I r al _k nd/ or _oxo. . bst |t uent ou
and Giif e SRR By T gy é’éﬂgb Py &ﬁa"l’?%‘zor&ﬁg’f &t éﬁ“ﬁt;?&%&? substituent
selectedBbmPPhPstil QUWRIB, abkeX ¥k yIOWalo it RW er ARy NAnd/RWXo.
al kyl am no, Iomer al koxycar bonyl am no, | ower

Subptiynent GroapyB, icar BoxyD ¢foh@rloa¢rk,o>@p@am@éhymrotected hydroxy,

' yano, oal phe y
mercapg(?,kq]%gﬁée/rlnyzilﬁo g lgx%irk%%%hgﬁyl IB?;&? oggﬁge%e%ﬂi)hg\ﬁﬁ lower
alkoxycaaphhkhya mand, heh&:&o&&k&}dhm,ﬂho&lpm‘m@@ﬂ@ ofowdre alkoxycarbonyl,

formula (1), (J11),. (I or. (VI) inth res
Carbampﬁ{,eﬁef.aaﬁ mﬁi} llf% sﬂ\ﬁetnylexa Peéﬁ 3P fﬁ?(efép%?nyl lower
alkoxyp Jgamﬂoéghgpﬁb‘ﬁbl aga m@l%1 shh%ét@r@emylsul furic

acid, nitric acid oric acid; salts of

dr gamirowrd dokudte af@raneltau dI)am(BH)fo(rIM)cOam(HI) in the present
inveannFrg' geﬁg%‘ﬁ' o OXf:C a%kgmaﬁlggt %TS&E'J&M %fal%'o‘ilﬁ ﬂ%@' E such as
acCl C as

nd C|tr|c aci organi ¢ base s
hydroc}ahmm1|aurd tﬁmlfattwlaaarﬂonnuﬂianﬂcMr iagtdyp lasapdmirdm acid; salts of

: of al kali netal u&h s sodi um and RO La33|uq1 d
°”‘=”’““"an"i‘alC al $4Cdf 351 kAT the- &4 Eh HETRIC sAtH adP fopic aci
methan@BdN®SiidMcil08%4)icCoamaonnd dikkilc) a®id; (Ja¥}s ©@®ranic base such as

pr epar ed accordlng to the following 20 processes.

ammonpppedsEmALhy yp mATH v 2 N A hg ] ppm g i gat pgf g 1lali metal
such ag'lso(hl(lm);r§d4ﬁiga(&)ug O LRI s ! m;i bk -{d°0h @?tdlnsuch as

fornu i's hydrogen, optional 'y substituted
calcium gndrmalgknglsiumpt i onal |y substituted aryl or
[0017]opt|onally substituted aryl lower alkyl, R2 is
optionally substituted | ower alkyl, optlonally

Subgtdund edITy drodlKYy| cai l@@tpfﬁ;ﬁdﬂe}d aibslidgited the following

aryl, and Hal is halogen. (The first step)
processes.

Process A

[Formula 11]

2_q—
HoN R ﬁ Hal A2, //H R{s’NH
o M s — N \O\
CO,R! o O

CO,R'
U] () (V)

CO,R’

In the formula, R! is hydrogen, optionally substituted lower alkyl, optionally
substituted aryl or optionally substituted aryl lower alkyl, R? is optionally
substituted lower alkyl, optionally substituted cycloalkyl or optionally
substituted aryl, and Hal is halogen.
(The first step)

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

consisting of water, alcohol, dimethyvlformamide, dimethylacetamide and
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30 Conpound (1) is reacted with sulfinyl halide
Conmpound (Il) in toluene solvent in the presence of
at | east one of additives selected fromthe group
consi sting of water, alcohol, dinethvlformm de,
di met hyl acet am de and 10 di net hoxyet hane, if
i AETAY g 0
dimeth a e&zl?%gf l&o\?{lﬁtﬁg%%%%e \ﬁ}h bé{g% %%r@()&hollu)élde(qlg;ﬁval ent
Bhe nmheunand ﬁbefpenabd )(Ib)boam He 3bwouoltel egolevahentsleat or more
and  about nol e u | ents or | ess an
and prg&?ﬁ@ﬂﬁbﬁyogﬁo 17101508 %ﬁ HiSerftls BPTEestN ¢ epRPPGe 3 mole
equivalent® o} 1Bk e p@@f‘@ﬁ&ﬂl? zﬂﬂ)aut @@@b@se@ﬁnﬁi@hﬁé\&sless relative
i ncl ude wat er, nethano et hanol , isopropanol,
to 1 mo}e pf Spamppund -Gt anol, t-butanol, dinethyl for mani de,
t 0 h r
AR, SRR S, HTRRDORNELRTAR B NS HLALHT alopanol
n-prop atrodf enrbzdtamlmattebumndlsopﬂnnmhgﬂforhOamudes 1brraééhuahlcetamide,

t hat .the amgunt of .the additive_i,s deci erin
dimethgYie thadinA PG LeDripUUHTS( P) A8 3 ITF e g ?WS Stieted from
them. Slt’ﬁ,kFeHéd/ 1§‘9\3€'\tré$t01t hem@ddiahiove and the like. For

exanp when the wei ght of Conpound (1) is v

Tet:rrmmtreﬁﬁratbﬁ@ thddi ‘th%é%falhnb@fé%uﬁdél@ve (i ‘}e%g) f%o?félSldermg
the am(?.lihq Bfﬁqﬁéggh}ﬂda@?% dYI [(gl)ilb&rh rs% Eﬂqu %%%lﬂ:l 5\6he additive

and tera
and théﬁekano@hu ekanhﬂetoﬁhemeﬂsowuaght|@fNhnngspedl@Dlysv (g),

amountpf HhF G Ave: G Pecap HE Dtodm RSP ™araAR or a%éﬁb%%eabout 1y

(ml) or Wed1 3N taf aGORREANOm() brllésé/ ang@) préﬂé@aﬁ[@i)lérbfou@fmt 1) or less.
solvent can be about iv (m) or nore and preferab

Sbeuﬁwr(tmf bhe mbplatenPh@ol g nanmnafotipk ¢ Gigliyotimited.  The

arbitra p:?&lio%l tY tl)l gfvteeqa rggkt@gogtﬂl}tqgn( QL) sllﬁ'ﬁ@f @5§blb¥ 29ed. TFor
a 8v (m) more preferably about 5v (m

)
exampleomémerthﬁgvprgéﬁavﬁﬂompovelflﬂ|(é? ency (e)oxdvephexp it phshg solvent
can be 0anb utdel )ﬂneg h(yr %n&&e’alpélrl abc}lyoabaut 2v (ml). or more. The

soprop hylanlne y pot assi um
maximwar hanaiet &@dnSDCHslpmcuhl)lgzlr hg&medr BonatdoutheéOantuhk, pteferably

he, b se i s about i val ent ,or,,25 nore and
about By PG 4B6UR Br4rareoBq RN erts B nbvEs A2Ri B oBiAParation
efficiendyl € equivalents or |less and preferably about 4

nol e equivalents or less relative to 1 nole of
d (1) ofReacbireps can beclederi ed toigthgtlamdgec t o pyridin,

Es
dusoprggglfeer hgg?*{x/l ggoust%rdgtl Q%&/ré)xqggm Jags{ SQa?bQHgtémJI?d sodium

or a out n1nutes to
hydrogéﬁkdmhunatand'Dhefamahhy abobt Bato i3 abous. lihekaeqUJvalent or
tain may be i.sol ated or ovi,de

0 (11 r t
more aPgl BRER* 07 oRLRRE NoUTCREGT IR MG TOTS QBAdargue 5 mole
equivallR@s MXle s8t £P3 WrehOtd blySOb &t A0mole equivalents or less relative to

1 mole of Compound (I).

Reaction can be carried out at -20 °C to under heating, preferably
about -10 to 50 °C and more preferably about 0 to 20 °C, for about 5 minutes to
10 hours and preferably about 1 to 3 hours.

The obtained Compound (III) may be isolated or provided to the next
step without isolating. When it is used in the next step without isolating,
there 1s an advantage that the works can be carried out in succession.

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

acetic ester (ethyl acetate, methyl acetate, isopropyl acetate or isobutyl
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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 35 acetic ester

(ethyl acetate, nethyl acetate, isopropyl acetate or

i sobutyl 11 acetate), tetrahydrofuran, benzene,

yl en bhenzeng chl ori de di chl oronmet hane or the |ike .
alcetate)cf:’an bgétﬁgg’a.dr[) o1E (%%nzseencec)nd s’iygngS Co 86ﬁae(|v)°h1°“de’
dichlorbmeahbakenadt by 18tbceatbn@seanpound (111) to oxidation

reaction in an appropriate solvent with an arbitrary
[0018]oxidizing agent by a well-known nethod. A solvent can
(The selBnd&tgphed considering property of a substrate or an

oxi di zing agent or the |ike. Exanples include tol uene,

@iomatmyrht% diManisdebtaib@dt byr slyidrcoing Pompdueh(lIl) to oxidation
reactiof L A, gl 3R Al S0 A PP GRS ent by 4
well-knawhy ecétdtbd.0 oxi dati on reaction. |In case that

gbnpound (I'l'l') in the reactiqgn solution obtajined in

ha&okvend capepei selgcted siiride il dinePRItY othpdeBletrate or an

oxidizing d 0381 {H £ 1{1hat @%@WI&% {hdihdde Solkdd a@ﬁ'ﬁ@f}mqq}ormamide,

to the salt, the water is added thereto and the
tetrahysirefwran jand stibylescetdteo oxi dation reaction in an

e lutioen by a L]-known , met.hod. Tal ue sane .

TROCRLEC AR Se20udh BB e € Ol hSE e (G A Ssotating

Compowod VEHEl) Tha ampusibjefctéle tsolokedation N@factid.t edInThase that

ar bi y. amqunt to give 20 a reactjve solution or ,
Compoyp rw?iaw g@%;@%ﬂctm EXaHpeR, oRbRir ache Meilghtlinyt step is a
compouBARPHBEL il IRY) ilsS h‘&d(rﬁ%en?hﬁ % N FYDLEOUE ¢ Of o lp®und (IID) is

solvent is about Iv (nl), preferably about 2v (m) ‘
transfogpg drdioe theepetabltheapniervs (afljed Theeretei mnd tdreoumixture is

bjecthd BOULidU&EH, BYELBROYL Qv rEhGLAR Vi f0QUL e 11-
st JQCt8v (nif anJ mor & p?e?erab%& a.%%%d%£ %&ﬁfﬁgtn%?dgrkﬁalknown
methodpr epalwdnorrsaghé i g5 eneyiods frepardri watley oxipdieférgply used as a
agent can be used. Exanples of oxidizing agents '
solvent; ) : . ,
i ncl ude peracetic acid, mchl oroperbenzoic acid,

Paet 4 inbhnerdfacied iselvedi is nsOUmiMEPEr TR &bt FRGNESH MMt to give
nmonoper oxy phthal ate (MWP), potassium permanganate,
a reactitiisaht HYAcHT GLHERY @l BpumstrocKloar px@mpder et ithe weight of

Compo%gél dirmnchy 9"(%9',3tﬁ‘&irﬂinﬂﬁﬁﬂﬁa%ﬁ%fﬁﬁ%%ﬁ%@%)isa%ﬁ%%t 1v (mD),

Preferred 1s peroxide. 30 Peroxide can be use

preferafyyradyart Beroxl)dendomgarieoprefasaily atadutsBy (rabnonThm maximum
emoun T R0 5008, DY ALE NN EVEIERE 1P b SORL ) amd mor
preferabibpubio uaf5s (md) esndbd @dan gher aglanuttidn 2fficiency.

An arbitrary oxidizing agent can be used. Examples of oxidizing
agents include peracetic acid, m-chloroperbenzoic acid, pertrifluoroacetic acid,
sodium periodate, magnesium monoperoxy phthalate (MMPP), potassium
permanganate, sodium hyochlorite, calcium hyochlorite, perchloric acid,
chlorous acid, oxone (2KHSO5KHSO4+ K2S04) and O2. Preferred is peroxide.

Peroxide can be used as hydrogen peroxide solution. As a catalyst,
ammonium molybdate tetrahydrate ((NH4)sMo07024-4H20), 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 mole of Compound (III). The minimum amount of catalyst can
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nol e equi val ent or nore and preferably about 1 nole

equi val ent or nore, and about 3 nole equival ents or

| ess and preferably 2 nole equivalents or |ess 35

relative to 1 nole of Conmpound (I11). The m ni mum

anount of catalyst can 12 be about 0.005 nole
be abo%gﬂ?x@irﬁlo& em)&l%a entap;nggrglt%agl boet g%ruaﬁ)\]/l 3| erl])toué 0.01 mole
equ1val|eﬁ$SoﬁnldoBéefa&fdibibbutab)outmQ)l@6etﬁﬂi)i@1@qtllUﬂll@@% ehd preferably

|l ess relative to 1 nple of Conpound (LII) React i

about Oy @Ggmele aavivadensior jegsriedatyst tudure °£MPG“P§n%@
R@a@‘ﬁgn Rp &gl APliY RR0Wmi204t %u@ou&alﬁaaa%d\ptn d itBB 109 °C and

not [imted, but usually about 1 to 24 "hours and
pre&wabﬁkﬁ@ﬁ@%l@otaﬁﬂhﬂ?1 to 5 hours After finishing the

reactiqn, the rget .c oun (

REROEbAFTns f Bl FAT Ao PIERATEN, RORR Lo ld by g proterably
aboutlhydsom@ﬁﬂglc aC|d at about 10 10 to 50 C and

referabl about 20 tqo 30 and stirring r about 1
Rétan epbing Yoy Fe2shanprBice AFSE SBBRC LR CAG RGeS (IV),
crystalﬁz@@%ﬁad’&@ﬁl tah:EfH'SIIJ'HEastsa\flgﬁthQErimeq)ycﬁ%%B%‘ﬂg acid at about
(1'V), can be obt ai ned by washi ng tratin

10 to 57G1dnsl iy cde sedily Ko S Heionad *Cf GO0 ir L6 ALBRBWHE (1P minutes
to 10 1?? Iosﬂpd{(% ;}se?e?&@ laebouets%r ti}?quﬂ%l O, Wﬁ?u%m%wg then, the

wWer e °r eact ed he absence o
target ashdipbiuwmel, |®oﬁ1®lounenie(ls‘0),vm,be pbepiareat bgnwnahéngf filheating and

. ar get ound, ( ound (I11), remained around 50%
dry““££ﬁr%ﬁ@¥ f”?H%eﬁgggent i nventors confirned that

[0019] preparation rates of Conpound (III) wer e changed by
| ot because the reactivity of npound g % 20 changed
By $heworin suehmparatirs &Ixamlm d@ﬁcrtlhe o, hyﬂmm 4ompound

I andpiﬂgea‘%rgfré edp{r?stq{bt Ib@é%@%' Pav}@saﬁﬁfveer qQ| Yoi{t%he solvent,

carried out in all Tots by react m(g{ Cormpoun
prepar4mynan@u(bf)ﬂuntahgepnesmm@enéf(bnnaddmﬁlIHIandenhened around

o t_co ound 1)
50%.  EReERhBOR RS Rra R iR bl bnep SRR TR desparagion rates
of Comihenar(ﬂla)nwelrevcﬂmrogeai e9nfdtrpech ideathé e asoiviby loiftopound (1)
(I') in toluene was |ower than that in ethy
changeée‘@t éf%toals Tl aRydrstat 4 mn Fapethe 06@%%@& 2 Pfcess of the

present,t Mv?'e&h()ﬁ%E%QPrmgfp!aﬁdsé‘t' |b'1§d:a'r?1éch%u@r1tn shodled by reacting
expect that it is usually difficult to cargg out the

Compom@édﬁ) end Hdhenerhe ace:fmrrcnengf 8o addijivecessl blhe theget compound,
Compo@xrlﬁs(ﬁlﬁ)dl g%lne '%@abf %bttgrrgee& w&npguﬂd%l%gpurlbe%al%%tlon rate, about

ne VEry preparation'r an
95%. additive. Addltlonally, aIthough Compound (I11) is
ﬁnstable in water or the |i [

reaction Is
H&f RFSAADY IRT088 O IWFEOtlhatd 58 lﬁnghtyopf Compound (I) in
toluencCPPOUBG ! thaRCEWETIiRTet Ry P REePEESSOketrahydrofuran in Patent

Document 2. In this circumstance, people skilled in the art should expect
that it is usually difficult to carry out the reaction. However, according to a
process of 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 (II) according to a process of
the present invention.

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

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

13
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the present invention. Conpared to processes described
in Patent Docunent 1 or 2, the 35 present process is
useful as a process for the industrial preparation

because 13 the first step and the second step can be
carried out in succession and the target conpound can

the f1rst%es g}gsalnchCthe\:/i L h(%’lrtld ﬁs{tgpl gglsi)n@t Q%leleg o%ggﬂ%lflﬁ%gwﬁ%% and the

eNVi T ONNe |y prefera
target E’dsm@msldBcM\hehe Gﬂma@hléldi \(/iﬂ}ﬂo)ltodl)ica]ilneminbyhahe dn tBé like whose
step of the abaye Pr Is a conpound wherein Rl
use is fof %‘bﬂr&ﬁ‘é’l‘??/témbéjtr t? et ower al kyl, optionally

[0020] Substituted aryl or optionally substituted aryl |ower
al kyl, Conpound (111b) can be obtained by subjecting
Process B t he hydr ol yZ| ng step before the second step 10 of

ve Pro nd. en,.subj
RSB FRATT  d 8 2 LGBb G procoss 4
is a co(ﬁlmllﬁlawharei&l QR CG2Ropfibahnlly Isiuéb)stitldtbkl RwW¥x: a9Kkl, optionally
. C02H O CO2H (11]1b) ()Vh forrrul Riais
substitbed Ghrall gr SIRSSRNTecr bk badl yPT 18ROl Compound (I1Tb)
can be %%Q%ﬁﬁé&'tk%d sﬁ'byéct(?ﬁgotn)t EQ@@L}ld/ro?&@ﬁIg LUt pheFbYe th@We&cond step
R2is optionally 15 substituted | ower alkyl,

ky
of the aﬂcmeoﬁapcgﬁsseb@md then sy otidke osidafgpporeaiction.

'[Formu%obﬁi]'tm ed aryl, and Hal is halogen. (The first step)

ound (Illag i s obtained by the same process as the

\I(rjt\step ofR ‘Eﬁ)"’fa(h)e aho\ée rosess A [0021]
o)
1
o)

CO,R™ CO,R'
(la) _ (Ia)
: N .
R \ﬁ/ \O\ Hz\s’NH
» —_ /
© COH &% \O\
CO,H
(Ib)
(IVb)

In the formula, R!2 is optionally substituted lower alkyl, optionally
substituted aryl or optionally substituted aryl lower alkyl, R? is optionally
substituted lower alkyl, optionally substituted cycloalkyl or optionally
substituted aryl, and Hal is halogen.

(The first step)

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

Compound (IIIb) is obtained by hydrolyzing Compound (IIIa) in an
appropriate solvent with arbitrary base and water by a well-known method.

A solvent can be selected considering property of a substrate or
oxidizing agent or the like. Examples include toluene, dimethylformamide,
tetrahydrofuran, benzene, xylene, benzene chloride and dichloromethane.

The amount of solvent is not limited. The arbitrary amount to give a
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(The second step) Conpound (lI11b) is obtained by
hydr ol yzi ng Conpound (llla) in an appropriate sol vent
with arbitrary base and water by a well-known nethod.
25 A solvent can be sel ected considering property of a
substrate or oxidizing agent or the |ike. Exanples

reactlvlgnscéluqe, t O| u%[]urr dlcra{%t I%%l f%r([inam St exa g,gé%hy‘%%uﬁgg weight of

béhZene ERFOri de an Foronet
Compouthé (ﬁmul’lfs ‘ﬂf(g\‘,cloﬂ\/eemhmﬁlmtallnlolilﬂnttaif. tHdheohrdaitt fsaﬁbout 1v (ml),

to g| 4reactiv solution or s
preﬁ”aggodggﬁw &Brlgyaﬁﬁlen“vﬁeﬁr? éagEYQH%‘H¥3Vdgﬁbouﬁgﬁelnaxun“nl

amount LJ, |n%)c 1'1§11Ye((gi)uttanfotm RbFUR B4R b1 h§b§@é %9N{m1)Sand more
about I'v (m)’, preferably about 2v (m) and nore

preferaplpfadral §vdvollt c@widrring Phrepmraxtionne ffacsmey. | SBast and water
areaddejqo%geIg%%rgggqg 1Qun£ashﬂgpreferably about 8v (m)

d nore Iy about (n1) consi deri ng
pleparaatvely, ebhsei andy walasecandbeatddedate addegction solution

t he prepared sol uti s above. ternatively, base
Wltho“hhﬁ"%t’é& Qﬂaﬁpagnaoﬁgbﬁ e;b%el.n@&c@ 6ﬁ s@F%tt?Yﬂ%’ wi t hout
el a4 aNngvEarmeynd Jf évla@);rqbtx%m@gl pylatlnﬁlfrhft%td StEBr example,
The additive anmount of water is not especially

when thenwveeght BérCesxaepinal (1H@) wsen (he thei ghnimunComeund of added
water 1%b%l%]c?)ti ((rxﬁlg)g)pre%%]era ”At%‘ QD%HI) %)iqgggg%\é@érearblbsabout 3v

(ml). mh&f a{z&blnyuﬂlb&uﬁoﬁiﬂt 1@nh)>t lThetMwanaamurﬂtOw E{nﬂﬁ)t preferably

about éﬁ ﬁ%gggg?wéﬁamw %ﬁﬁ%%dé??% exing Bréparation

eff1c1erﬁryepaWEHérP@oﬁf)f)hﬁHeUHYa) Wheni OMauere (fitdtaktbtigi lected to
in the first step is subjected to 15 this step as a

this stppaetirreastinn eolwiohowithest atsiohgtingheth M mAimum amount of
added @@Pé’ptxs O:Ibmﬂdqggf Yet&lq pﬁewlyhglﬁéupfthgnéjaﬁ@e£§rtﬁgl‘yolume of

about the sane as the volune of e reaction
the regotigni om)lufhm maxilihem mmumums aabount10st iabesitand times and

b f f th
preferdBi G ¥ E2 e il oy Brdar HEEo R RO "

ARt Aok gie, s @bituas Sh pdi dWide 0 Xodeu m? Gn &th ddide| ipp@assiuhehydroxide
used. The anmpunt of the base can be about 1 nole

or the e]dhievéﬁéntbeorusﬁére Ake sreserhbty thisokase fapebe about 1 mole

equlval%th{' yal gRtke Qhd rr@feﬁn)q QBQHE o Rhe @Mv‘é@bﬁ% S%Pmore, and
| ess and preferably ab ou? 3 nol e equivalents or |ess

about 5ehalq vautvalents| er désCampbwrd f¢1ably) abRetick imorle equivalents or
less re%eE tu;neollesotn@bfm>P a‘bou?”zlg“"t usual |y abou_t 0 to 80

réfera to 50 C. Reaction tine
B&a@tﬁfrﬁrtabi;yeraabﬁub ik hot 24mitedr duandswalie giyeafteabd y80 °C and

to 10_ho Conmpound (111b) nmay be isol ated
preferafaqgﬁrﬁtt%’et %Btté?rWa{jer of the obtained

Reaction time is preferably about 1 to 24 hours and more preferably about
1 to 10 hours. .

Compound (IIIb) may be isolated from the water layer of the obtained
reaction solution or provided to the next step as water layer 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.

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)
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reaction solution or provided to the next step as

wat er |ayer without isolating. 30 Wien it is used in

the next step without isolating, there is an advant age

that the works can be carried out in succession. Wen

peroxi de is used as an oxidi zing agent in the next

p [ ] e ' py.e I rkie

PP AR RS ) P et B belthme process
as the semmdastequlof thiecalapiedPanck dsyAr ochl oric acid in
[0022]advance. 35 (The third step) 15 The target conpound,

Conpound (FIVb), is obtained by the sane process as

Phge seCOBEu Bleap 2f dbbEriBhAVELEY OCESSIdves] Q022 tH3A €0 coupling
cri bed above discl oses a nethod for

Docuprent 2 des
Compo‘é’éﬁpﬁ?r?g“d élﬁwpgém@ Qaypranad({ilfatcogidiaimbhsnpaund (I11a) to
: oxidly zi nd.0 t hve .
sive: CRAlpd o0 Y) IR CPE R, ONRLL QBN S ing arir
transforramgf of oinpg u@shpdind tol Wratne tisams:r stnegivieo Qompound (IVb).

scnons G VA Ao chnoe, (e et e HELS a v

was ardiied@®@hd rEn@iyned Qﬁﬂ_nhirz@a/ocﬁﬂy' TO% @N@sti tvbheaflt®®Sloss in the
in the 10 transformation step to trans isoner was

transfogmatigRd stERr tRertdape, iep@err oueti oiclipdedarr iferrthgrmore, the
reactio?¥w5§®a@i‘ié’woﬁ@|‘:ﬂ} {seoqsﬁi'n%neb?l? qre%gi'o%t ﬁx%%&ﬁ%@g':ﬂgd changing

e reaction solvent to a different solvent such as
the restciidn acelwtmt tdi net Wiffegemini gdyensl uveneh oras  ethyl acetate,

. t et rahydr of uran. The present, i pventors found that
dimeth ﬁﬁgﬁ% lf%qTﬁyeaggﬂagﬁFggggfaﬂﬁﬁym 15 the acid
Tordptémt antk monplfetad ehaeChatpdwfidddlRi)nwag ddraded under

.target. conpound, npound (lVR), with high yield,
the aﬂércem_dtw%a(lw éPalH_(fgb%f ComslRg for) 9Lt APING [Belarieng compound,
CompodRd 0{VAA! PR L &SR 1301 & hESu R KEDINEiBYEIRbYSIGOmpound (1)), by
. According to a process of the present invention, the
subjecting gka wxaApbivd reantive efféciadhalipeahmydrodfsisy According to a
ohtahne u f fj p _—
proces Rt ALY BESALEE,SI G0, HATANG LEAbOSBECLR A reioncty an
safely dbthimprdorbetchane setepshdérdmkeheé sfinot sasedto [t0323hird step can be

. ,Conmpound (VI). can be,. ared by reacti ng, Conpound
carried T} % GHERFRVA™ TS CHEP LBBE BrLLEE tReoHks 1y ThF ased.

[0023] Conmpound M When a conpound wherein RL is optionally
substituted |ower alkyl, 25 optionally substituted _
SopmporndgiMldnean pesaberarad &y apgetingneompaynd Xy obtained

in the Qo TR A | bh P BPREY (I The above Process

W hemea conppunddi o htaransf B nisd opoi d@oxipp uswab tivio)e bylower alkyl,
optionam/}grs%lbys%;tqgeidnaxay Vgpcoep'tionally substituted aryl 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 (IVb) by
hydrolyzing in advance.

[Formula 13]

RZ. .. NH | 2 H
Nos H\ /NH 2
i S\ RONHZ (v) g R?
O 0 —_— /\ L //\\ |
.C02R1a (O o] o O N—Z
0

CO,H

(IvVa) | (IVb) (V)

In the formula, R'2 is optionally substituted lower alkyl, optionally
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[Formula 131 RR NHR2Z NH2 HOSORNH Z (V) R"S\ Rs 1la
OO00NZ Q2R CO2H (Na) (M O 30 (VI) 1In the
formula; Rla is optionally substituted | ower alkyl,
optionally 16 substituted aryl or optionally
substituted aryl lower alkyl, R2 is optionally
... substituted | ower .al kyl.. .opt.i gnal t] edn, .
substit G By K\t gp PfSla1fy 1 PRl A Y JEHER p IR is optionally
substitdtedr ogare0r allopier opltkytallandubsitstuapti anallbylkyl or optionally
. substituted | ower al kyl, optiognally bstituted | ower .
substitufiedangTyl, ot oifal ]Pijd’sogﬁ}bsf’iftg?gararﬁﬁﬁéi,’ o?:)’ﬁ‘iao |}y optionally

substit PR Liohire thlkGHeT o ik A%YEy ORIB ARk iad SREdd 1all@Gyl, optionally
carbocyclyl of optionally substituted heteroqyclyl. _
substitye@24niGomeetirh g1y )s udei e edbloai eredl inxyr, exrctiipnglly substituted
ound, . i th ouynd .(1Vb) ., This reaction can
carbocygg' cHr ?PE%M) &W Egcs)ggimrg}%&?loet%ﬁ?c S76n 10 reaction
[0024] described in the above Patent Docunent 1 or the I|iKke.

For exanpl Compound (| Vb) d an activator such as )
Ger@onRd oV r R eRanBPEAINaR ohyl TERFEPEIOBRANAYS (V) with

Compou@h:i Qives. PROSPRELUSAXYER! BET & r98d thet ldckBrdiny to amidation
used), acid anhydride or activated ester of Conpound

reactiorf esaridedetrcthe dhpvanP asppt Hociumentsd| atehle dtkeabout 0
o. 100 _C .for~ abaut kAUt t rs. . .
k8 19805 Eoio bR I SR IRt B8 g ot o
exampl&t tieionyldiiclol 0d @net dianechlioel denegh o eineane oxxyhkbnaede or the like

) cycl.oahexane,  hexane, .chl| or of or m thyl acetate, but .
is used2eRidy 81 hEGRLE 6T AFLHLATE CoIKBhEOBERYBAGY) ste Peatted in an

appropra&ed QBISdd 8t abWRLES totTUD PEXEMEB08PIVANhueEs theld hkars.
can be used. Preferred is toluene or _tetrahydrofuran.

Agldiat i oriakhy, totrabodssbvsan.aclinetivrlieuepmigdepadietiyl ether,
dichlorc(nﬁ[a?ﬂglrxg,e 11§er§J,| BEH¥J&§E] @&aelﬁ)y,r hg&l%%e%nteh%éidﬂ?e)’ chloroform,
t hf alirde (e’ g., th I

1onyl chloride, acid , I ony .
ethyl acdtlage| detybealeyh tehp onfakee,ohe praosphdioxs nex yadetoped@yetonitrile,

cid .anhydride qr activated ester can bepused. . th
water, Bt ap B eb i Budeel il PG o8 604680, g R A% Mhuene o
tetrahyadbbfimad by Aﬂlﬁaﬁbhﬁ&gly(;omﬁoumdce(sls\db)f, an@dt{Wjtorn sach as base

appropriate_solvent (e,g., 25 tejrahydrofuran, . } .
(Prefergfdrat hylqtorhamiae,; Pared A b ther kel oPsienaRide. acid halide
(e.g., tHAbH§DCchIFRAENCH  XW1ENGIoFM] ONEXBAREs p REXECoxychloride), acid

chlofoform "ethyl acetate, butyl acetate, pentane,
anhydritepbanretiitedaeste racan beeysedetonitrile, water or the

stxhlfler Salternative process, the target compound can be obtained by
reacting Compound (IVb) and (V) in an appropriate solvent (e.g,,
tetrahydrofuran, dimethylformamide, diethyl ether, dichloromethane, toluene,
benzene, xylene, cyclohexane, h.exane, chloroform, ethyl acetate, butyl acetate,
pentane, heptane, dioxane, acetone, acetonitrile, 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 carbodiimide and water soluble carbodiimide
(1-ethyl-3-(3’-dimethylamino propyl) carbodiimide).

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

[Formula 14]
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solvent) in the presence of a condensi ng agent at
about 0 to 100 C for about 3 mnutes to 10 hours. 30
Exanpl es of condensi ng agents i ncl ude

1, 1-carbonyl dii m dazol e, dicyclohexyl carbodiimde
and water soluble carbodiimde (1- ethyl-

3- (3" -diaet hyl am ri r\S)pyl) carbodllé'n de). [0025]
\CL Ex rrplthe grou of Z are theYyfojlow ngs. 35
'&Srmua ]\I:EI\I SNONFCFB Me N
> 1 INNN Me \NO O9TierRDOVE |OSOF F\ I\ F

OO'N O OCNNQcc I i O OCF3 \' N N~-SMe CF3 --
NI NN' 1-110 SNOOI j ISOLO CF3 I~ 13 I~ F

Me Vv ) Conpo d (v tgu ne above i geful as
© anNp recephorN ant aflog S\L
@) [ :L
° OMe \[

0
i N \1:::L
CN C‘i N/ m o
o CF4
7o N.
N N\
NAcE, /[:L) _y-sMe N

S 0 \[O
ow oy O,
T, TO

Compound (VI) obtained as above is useful as a NPYY5 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

[0026]
[Formula 15]
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This invention is further explained by the foll ow ng
Exanples, which 5 are not intended to limt the scope
of the present invention. Exanple 1 [00261 [Fornula
151 18 H2ZINNN NaOH ~ .N N HC ~-, C (Il 1) ~S0sS 00
COH CO2Et Et3N, toluene 0 OCO2Et1 CO2H 2 (I1-1)
(Itia-1), (I'l I'b-1) (IVb-1) Additive Water To

hydr oc 2 Ocnrpound (h-1) . @Pg), were adde

HoN ol uene & NL ket hyl Niacnle Nl@ and SQL

HCI d 3 eﬁrﬁxtur was | caool t 002
Corrﬁouﬁth(tbllJent) (7. 459) “@ReFtladded dropwi se reto at

(3)to 6 C over 65 m(mgm)es Thi s reacti@s- 1$0I ution wagivb-1)
stirred at 0 to 10 C for about 60 m nutes and then
separated to obtain the upper |ayer (46.69g) (Conpound
e (L in toluene solution). To this reaction
Addltlv(sedlwglt%% were added tap water 10 (40 nL) and 48% NaCH
Tol l]i}id:ﬂtbcbl@mGBg)of 'Chﬂnm)lxhdr éIvias (30i00d aterabadided toluene
or. 2 hou

rs a n separate 0 .apt ai he .
(40mL)I' o%é‘?t}}y&?éri'meZé%) s'ﬁ‘lPEr f&p a‘ﬁ?de"sglzhﬂ@n a(“fg t%‘ﬁg)m"t“re was
cooled V&3 @de@o%?)M&qnhQr(eﬁ 258} wi: ©addd G dPviRetREBtd at 3 to 6
(Conmpound (I111b-1) in the reaction solution). To this

°C overr%‘a@amrtesSolTﬂmsoneamgnaﬂdeal%mwtlmhg@taét% to 10 °C for about

9 % h
o0 minJERLLLE SR LA FE A VEORRENAS AR 8 BRI Compouna
(I11a-1%1n tnimutesmlﬂ'hloa)realzi tlois sod ¢t mrsohasiost, |weneedadtied tap water
90. t of | ut 1
cao 550, 4895400 20T G oghE 00l 30 HAF B IR ot avou

40 °C @M%)hcmss adead tBeapWeparhbed et® abhihhehsunphes layer. 20%
uper oxi de was renove To this reaction solution

sulsuluzad asdde i opwl 6 709 war ldid drappdss gharr b 23010 to 48 °C to
be pHd %2(685) oaun(ffo(ltlpn 415 %tPthr@JﬁthQol'Hti(&Me Vlabs this reaction

stirre at about 2 Cfor 120 m nutes. The reaction
solutiomi xWaseavl/dsdf}deenedtualgdta'rﬁerdlt}ﬂyeirﬁltttf%ﬂ@n%s 35% hydrogen

SLa t ndried_cr I
perox1dNa|sP?u 108 gbé%g? uc%’%‘é@ c?r uwcles yl}eersestﬁ EV\AE}/%SEQ 5@ over 61
minuteBeatThig ¢88cipnt Holgityen 1\ia§1.fglfhfem1fp®hldt 40 YoB- fb) 90 minutes.

18. 12g(q9f0153;/81yu|2§c|)€0 baigg o gég gcn! grl d gg&?%migm tap water
(100g) 'ﬂ@%?@ledsa%&g@'ié% ¥N§ret%ogMdZ)hc8 sllr95u§- e(r@bn@é")was. removed.

9 (m 2H) 9 (t, 4H = 14Hz),
To thip regction solution, was added dropw1se 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 (IIIb-1)

IH-NMR (CDCls, internal standard TMS, 300MHz)

§ 1.05-1.20 (m, 2H), 1.21 (s, 9H), 1.54 (m, 2H), 2.09 (t, 4H, J = 14Hz), 2.28 (tt,
1H, J = 12.0, 3.6Hz), 3.18 (m, 1H), 3.30 (d, 1H, J = 6.0Hz)

Elemental analysis:

Caled: C, 53.41; H, 8.56; N, 5.66; S, 12.96

Found: C, 53.21; H, 8.59; N, 5.85; S5, 12.57
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1H, J = 12.0, 3.6Hz), 3.18 (m 1H), 3.30 (d, 1H J =
6. OHz) 30 Elenental analysis: Calcd: C 53.41; H

8.56; N, 5.66; S, 12.96 Found'. C, 53.21; H, 8.59; N,
5.85; S, 12.57 19 Melting point: Degrading over about
180 C Exanple 2 [00281 5 Additive: |sopropanol To

Meltln%‘éﬁﬁr?&hb?ég%%n"gf o¥8) e?)%&]q féoélé (7.00g), were added

uene am ne (7.50g) and i sopropano
(7mL) and the mixture was cooled to 3 C. Conpound
é-l) (5.21g) was added dropw se thereto at 2 to 8 C
Example2r 17 minutes. This reaction solution was stirred
[oo2g8] at O to 10 C for about 60 mi nutes. 10 Tap water (14nl)
was added thereto and separated to obtain the upper
Additivieayleppr¢i3&n@ig) (Conmpound (l1l1a-1) in toluene

I spo|
TR 2 Bblos e Bt DabFREMMA P {00, BEE S i tohihe 28mL),
triethyhdimiing €7. 5@ shdrr@qbrabaabbdﬂrr%) @nfdothdl hiitnge wad cooled to 3
o t hen separate btain e . lower | OW o
C. Campeunar il bota S ar s %Q%d PGP Wide TRFEd0 dtoguiosd °C over 17
minutefNeretiq @Ja&%@aewﬁuw%fsemﬁmi HE® {P10echby a%out 60 minutes.
(Conpound (I11b-1) in the reaction solution). To this

Tap warteac,(tlrlanb)smﬁ addedmﬁser&aqwl%@epaﬁat%ggt%ht@m the upper layer
( 5% o) §Hoxi lu
(36.016] (U3 R RS0 B IMALORAL ALY §F DAY fign cotution,

were a&@e dri trapt @sateAf (28m B Iarrrd ricB % WsOﬁEa@ﬂum@nst W2igon dfhe mixture
.about 40 C faqr m nut es, of a sol.ut,ion at

was StiZE i Qe B8 Tortod) h20 ek AiH0ed YERETHISEalp RERID the lower

layer. (2060kulasladeetidr opMitsen ther ese) gk tlidedUapbpeise thereto at
super oxi de was quenched. To thls reaction solﬁtlon

about peemadaEPedrespirste beopEA-SulGemramid Hdlbti)odn the reaction
solut1o£153 3%%) tBfs QE’QU&OBOQSfth‘?HHeWJQ 2@ dleQ digﬂﬁ turTQ@tate dihydrate

m xture was stirred at about C for about 30 m nutes.
(556megThe r3ddet horrogert meeom@efsbh@ed (érﬁﬁa)heﬂash@dded dropwise

thereto al E)at!: €4 YR8 over%%dmvinnt I%egl er s Prr%gg realp%n solut1on at
crystal was coll"ect ed and reduced

about m€$Ww12w ihinheat | 106D Ch @ udive t'ha&_ﬁgod)fum sulfite (8.00g)
was digé%&ggu&?&v?\qa%)ﬂr)((slsgggﬁﬁlga degoéf%xgw %}{e?t?)y%g(rilt%e surplus

superoMieNangd T@eMd)Chl’IQf'tqﬁsofeﬁ%muyghﬂthoﬂ-) vds Oded dropwise
wer e added toluene (35nL), triethylam ne (7.50g) and

20% sutenhariol a¢idvisplanidnt k8. 3Nt af eabwast coomedempezagure to be pHS3.

The mixture was stirred at about 2 °C for about 30 minutes. The reaction
mixture was filtered, and then the filtrate was washed with 21mL 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% yield, based
on hydrochloride of Compound (I-1)).

Example 3
[0029]
Additive: Methanol

To hydrochloride of Compound (I-1) (7.00g), were added toluene (35mL),
triethylamine (7.50g) and methanol (7mL) and the mixture was cooled to 3 °C.
Compound (II-1) (5.21g) was added dropwise thereto at- 2 to 9 °C over 48
minutes. Triethylamine (7.50g) was added thereto and Compound (II-1)

20
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Compound (I1-1) (5.21g) was added dropw se thereto at
2 to 9 Cover 48 35 mnutes. Triethylamne (7.509) was
added thereto and Conpound (I1- 1) 20 (5.21g) was
added dropwise at 2 to 9 C. Triethylamne (7.50g9) was
added thereto and Conpound (I11-1) (5.21g) was added

(5.21g) g\%ggr\%%cﬁetgtdréptosgoa&fg ef;;lbgsu [ @gﬁhhﬂe@néeﬁcgggp was added
thereto (dAdlQoMas uadded - UWEBeztrg)awdsss@aé@tmptms@baaumta l9e°C. After
er layer (46.579) oot_(Illal)lntolue

eC p m(1p|u|tgs,1)tap water
<14mL>V@§F (§e/a tﬁlggépol allif s@'b%?éf@&'t%noﬁta&ﬁls +Rk gﬁﬁppqa§er (46.57¢)
I n the above Exanples and a case t
(Compoaahaﬂl {ilNe- Wasn rtol uade swlweioa) corfPlae arkepr@atitablretd PfTHempound
(111 1)kl nd T‘{;g The anmount of and anount preparation
2" aFt9%928% he additive of the rate (% of sol vent
[0030] Conpound (llla-1) Examle 1 Water 2V Tol uene 4V 94.6

Exanple 2 Iso ro angl 1V Tol uene_4V.98.8 . Exanple 3
e FRARSIAT SVAOTOF AbtG 05 ¢ TAPSUBAREAF & vidl Ree AW, paamples and
a case J%Juﬁﬂaeaﬁg1é?ve was W&@décﬂ-\ér&fe EJ}SF%@&W of an

itive nmeans 1nlL relative to 1g of the substrate.)
[Table Tb carry out the next reaction w thout isolating

Conpoupd (TTTa-1I), [the preparatijon rate was [The

cal cul pted by quantitating the reddrs on $ondt I e pWirkBion
15 HPLCAWigtfiout i sofldxe agnayret edmdddnda MRuatl| cagsesy) of
It is ﬁear ed that |the qsg;par%\tu onfrates df“qug‘rpIg%qnd
(rrra- l) wer e con<i derabl y enhaneevdm t he ca@ppa-tlyat

Exampdd 1 id Wavt%rWdS dUL 3, conpar ed—tT Tollﬂgngalls\? tn@i gan

Examn SOt us il.v LU IIIUUblI r[%lugnb) 4~\$pd Igé By

11 ;
Example &eﬁ%ﬁrﬁ he ly,iﬁefl.ci.c"iw',' lolupne. 5\'&;3”9’4 -';5“' -
Compaggfhivey Elloya‘éﬁﬁl‘é?fl ciently pr epar To(ljﬁﬁﬁﬁu%% RERD) and
examplgq \)

(1V of the amount of an additive means 1mL relative to 1g of the substrate.)

To carry out the next reaction without isolating Compound (IIIa-1), the
preparation rate was calculated by quantitating the reaction solution 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 safély and efficiently prepare Compound
(I11) and (IV).
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Claims [1l] A process for the preparation of a
conpound of the formula (Il11): [Formula 3] H R2 S N
(I'11) 11 5 0 CO2R1 wherein Rl is hydrogen, optionally
substituted | ower alkyl, optionally substituted aryl
or optionally substituted aryl lower alkyl, and R2 is
optional ly substituted Iewgﬂnglkyl, optionally
substituted cycl oal kyl or “optionally substituted
aryl, 10 salt or solvate thereof, characterized by

reacting a conpound of fhe fornulg (J): For mul ]
[1] A prppesy for t@mp\%ﬁér@iwfq} %p?ﬁ@ﬁsﬁn@%&w? a@”gf'
[Formuld€gj ned above, 15 salt or solvate thereof with a

onpound of the formula (11): [Fornula 2] R2-S-Hai

2 [1) 0 wherein R2 has the sane neani ng as defined
IR\S// abp and Hal(j))s hal ogen, in toluene solvent in the
N pre ce of at |'east one of additives selected from
O 20 €1 ‘consi sting of water, alcohol,

~di et hyl f or'am de, di net hyl acet ami de ,and di ne .
wherein hBxydf hdnlrogep. TRE it s Sf"g?rs“(q’ﬁéeﬂr uedt i Pvde optionally

substit el N dy1 M}ergféﬂohla?lyadgﬁﬁét\{ﬁui;@dwﬁi"ﬂ lo¥er alkyl, and R? is
| sopropanol . [ 1 A process for the preparation of a
optionatlynpounetivhtecheldwe muladkyl, vioptiogallyormh ity te orghoalkyl or

. I . R1 erein Rl and R2 have the sane
Opmonaﬁ@ﬁ%?%é%ggégﬁgfyﬁgd above, salt or solvate thereof,

salt or @dvate thereof,
characterized by reacting a compound of the formula (D:

[Formula 1]

HoN |
O,

CO,R!

wherein R! has the same meaning as defined above,
salt or solvate thereof with a compound of the formula (II):
[Formula 2]
R2—§—Hal (I

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 1s water
or isopropanol.
[3] A process for the preparation of a compound of the formula (IV):

[Formula 4]

R2. S,NH
N\ (V)
O/\O \\I:::l\\

CO,R!

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

.salt or solvate thereof,
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characterized by obtaining a conpound of the formula
(1), salt or solvate thereof by the process of
Claim1, and oxidizing the obtained conpound, salt or
solvate thereof. [4] A process for- the preparation of
a conpound of the formula (IVb): 5 [Formula 71 R? H

charactgr% yg%a% ala\/\’t:]gﬁ'l%l n%z ol?aﬁ'het qgr?l Oﬁ"llpl leta%r solv;ate

bove vat e ereo characteri zed
thereofblyy hyl(drpi'qwsegoﬁa(l‘dattpolmdndf ostEziog hleaok tdina)y: cobPound, salt
1 %Fogrrula 51 H N R2 11 S(llia) OCORZRL a wherein
or solv heredftional I'y substituted |ower alkyl, optionally

[4] A plsdb*é&:z,g%utt% Fgfé/ﬂa] 8@ 0 PRI 0B MIpY uHb & F ithutfedmAll (Ivaper
and has the same neaning as defined above,

[Formu16 7§alt or solvate thereof to obtain a conpound of the
Hormula (Illb) [Formula 6] H R N S Il (Illb) O

Rz\s/ COo L erein R2 has the sanme neani ng as defi ned above,
/N sa sol vate fgyeof and oxidizing the obtained
O O coN It or solvate 20 thereof. [5] The process

for the ?Jpéglar ation of Claim4, characterized by
wherelgm:’ahasggﬁasarﬁ@rm@uﬁdn@fast deriheambavd ! 11a): [Formul a
salt or solvate thereof,
characterized by hydrolyzing a compound of the formula (IIIa):

[Formula 5]
H

2 N
H\Isl/ \O\ (llla)
O CO,R'2

wherein R!2 is optionally substituted lower alkyl, optionally substituted aryl
or optionally substituted aryl lower alkyl, and R2 has the same meaning as
defined above,

salt or solvate thereof to obtain a compound of the formula (I1Ib):

[Formula 6]

RZ, /H
S \O\ i)
O COzH

wherein R2? has the same meaning as defined above,

salt or solvate thereof and oxidizing the obtained compound, salt or solvate
thereof. _

[5] The process for the preparation of Claim 4, characterized by obtaining a
compound of the formula (IIIa):

[Formula 8]
H

Y
R‘ﬁ/ \O\ (i)
© COyR'2

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

"salt or solvate thereof by the process of Claim 1, and using the obtained

compound, salt or solvate thereof.
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RS (Illa) O CRR a 25 wherein Rla and R2 have the
sane neani ngs as defined above, salt or solvate
thereof by the process of Claim1, and using the
obtained conpound, salt or solvate thereof. 23 [6]
The process for the preparation of Clain15

) THERENET KGR pEBEELARY, IO FELA e by rescing

without G)S(gla\tmg a compound of thbhdof mrutul (aua)voy (IH@D torothe salt to give

~_sol vate th r eof cess for t paration of

a compgupd Aot %‘FmPh%[(Z%Pﬁu%ﬁ(c\ﬂ jolvage e 9 H R

[7] A p].SGC'eSN 33 tHed prdpdrLiOnNfza c¥hpouhd vheheifdriRhlaR37/Bnd
Z have the sane neani ngs as defined above,

[Formudwflnaceutical |y acceptable salt or solvate thereof,
haracteri zed by obtaining a conpound of the fornula

R2. NI or (I1Vh), salt or 10 solvate thereof by the
A%\ prp 5 ofRany one of Clainms 3 to 6, and reacting the
O O obt

ed cnngpundgvﬁﬁlt or solvate thereof with a
conpoundj{of the f (V): RBNH-Z (V) wherein R3 is
hydr ogenQor lower alkyl; Z is optionally substituted
| ower_al kyl 15 optlonally substituted | ower al kenyl,

whereipgtl,RARR{l % ISttt AR niggei Shdplne LEBeYS ¢ ut ed
pharmé&vﬁﬁc 1¥%¥e89951e09§ ¢! 3%§Unﬁit' tééfee.cgo@ar bocyclyl or

bstituted heteroc , salt or solvate

characteh'ezeabfby [08>]tammgnaoumnhp®ﬁ1rtd1@ff@rqnﬁbarn(uﬂal@Vi)or (2gb), salt or
solvate[sgﬁ%rae(oé mz]e mpro?%ss of a(n)! Iotr)lelznf (913%125H3890 tG,Oa!nd reacting the
obtained compound, salt or solvate thereof with a compound of the formula
(V):

R3NH-Z (V)
wherein R3 is hydrogen or lower alkyl; Z is optionally substituted lower alkyl,
optionally substituted lower alkenyl, optionally substituted amino, -'(')ptionally
substituted lower alkoxy, optionally substituted carbocyclyl or optionally
substituted heterocyclyl,
salt or solvate thereof.

[8] A compound of the formula (ITIb-1):
[Formula 10]

SN
S _
2 (I1Ib-1)

""COuH

2

salt or solvate thereof.

24



