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‘Description METHOD FOR PRODUCI NG

SULFAVATE- CARBOXYLATE DERI VATIVE 5 Technical Field

[ 0001] The present invention reI ates to a pLocess er .
the preparation of sulfamate

ar box
oot es e sel o e saLzz”z;essﬁ{het i
material's or internedi at e2* TP i ci ne. For exaspbe,

they can be used as a synthetic internediate of a
sonPRWIS Floay iphd NEYYR d 8ERRE O A8 R0 %ﬁlé&g‘ityﬂl? DERIVATIVE
activity described in Patent Docunen
Docunent 1 discloses a process for the preparation gf
.yl propane- 2- sul fonyl ami no- | - cycl ohexanecar box
Teéflgl%ag?fl conprising subjecting
[O(Mlla‘tm no- 1- cycl ohexanecar boxylic acid nethyl ester and
tb sul orldetothecoullngrea ion in
ultl?v1 ro?rg alﬁ‘ée VRS Bxi dlpfgﬁ‘@sst et dbteaPrgRpration of
Sulcfeamp@emdrbtandlatehémihydnvelsyz| ng. It is difficult to
use industrially this process, because it IS necessary
that restricted-use dichloronethane is used and the
Bapkgnbward Ast i sol ated by chronmat ography. Patent
[odgogunent 2 discloses a process for the preparation of
25 trans-4 -(2-nethyipropane -2 - sul fonylam no- |
- cy ¢l R arre eanbloex A tiec davivd tive e rgprei ssﬂ@lscdopﬁ@mcng as synthetic
|.0 r boxylic_aci t hyl
mag%%a?% gﬂ?g&émje %{%VI&%E@%&E% to¥f)f1§xco§gf"1 e‘r‘éadb |o‘hSed as a
synthegit érfrymedinteart a sommnind hheiroxiNIRY Yonrdceacd: @Rtagonistic
acthf AYSIAELABEN R Hfchf Pk di@ef, and then hydrolysis.
This. process was far froma high-yielding preparation
pr oded§nhs D3oumiatyile| disciapes cias-Mrocams néer the preparation of
4-(b- rﬁyﬁ{ﬂbgmcgrsl@@f%vllgmﬂ%q (E\Qloﬁ%)iaar}l%carboxyhc acid comprising
t hyl pr opane sul fonyl @am n
S“‘W6‘PBHex%é@a%dqulehaéarepqagbcmvl@c oratidss levemvllf asher and
t-bhOSIS ull Ph ik RNSKIGE NBL 1 QN hQ LhAPE kS QOB YRS; £ Qﬁ%mmethane
Addi tionally, the docunent discloses an exarrp e .
SolyaRt-a N HHBHLE dhte o8 taided icamposadpl fng shep. hrbwdwvang. It is
diftik@l{prwcass W@&u@t@@éjﬁd ERisl M6EYVE, aﬁe@aus%s iPr 9ccer§escefsga(r\ that
t he |(gdustr| al preparation, because It was necessa

restHFebINaE e HHEOTOME ThaRS | Bn Yskdermedi ticespriod uel etsy Hotated by
chi®efrog@Pekiat i ons were conplicated and the

Patent Document 2 discloses a process for - the preparation of
trans-4-(2-methy1propane'2-su1fony1amin0'l-cyclohexanecarboxylic acid .
comprising subjecting cis4-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-1l-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 tetrahvdrofuran
1s 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

1] W01/37826 [Patent Docunment 21 W?2003/076374 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

preparation of sulfamate-carboxylate derivatives which

are useful as. synthetic materials or internediates
refgiopediterRediatehng £ urysstap: NepP rREIOPE o P rMco [ipdiB4jedi Bnd the

prber@meﬁ@ﬂﬁmknwﬁahbqnnn§ghhe followi ngs. (1) A process
of a corrpound of the fornula

P@?‘T’r% SC‘F (At a‘%ﬁgoﬁi”’&é NS~ (I11) O CO2R wherein

[PRtentsDhycihegen] opbkooadolrgssybstituted | ower alkyl,
optionally 20 substituted aryl or optionally
substituted aryl lower alkyl, and R2 is optionally

Disubstirt uf edvdmoier al kyI optional ly subst : t ut eld

| oal k 0 n substltuted ary salt or
Pro)[)?:va e X’ esrocga‘b %) }?e? 3P referred to as Conpound
[0pPBl)), characterized by reacti ng a conpound of the

f For wher

hg;mﬂhg &) %r%t msalgn éesenaﬁderf‘ieﬁ’él " gov% pl%%l 8F %fg’ﬂ/eé’tteprocess
fog HéF‘eFUfep@h@ﬂ@P r@éfStvéfametfeecarr@dxt’hatasde@@mmwsdw(hh@}) are useful as
sygt'zﬁgciﬁanf&gp%;amb Of ¢ elr e ol TR rf ddidine30 [Formula 2] 2

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

(1) A process for the preparation of a compound of the formula (I1I):

[Formula 3]
H .

2 N
R\ﬁ/ \O\ m
O CO.R!

wherein R!' is 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 (hereinafter referred to as Compound (IT1)),

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 (1)),
with a compound of the formula (II):

[Formula 2]
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wherein R2 has the sanme neani ng as defi ned above, and

Hal is halogen (hereinafter referred to as Conpound

(I'1)), in toluene solvent in the presence of at |east

one of additives selected from 5 the group consisting

of water, al cohol, dinethylformm de,

di net hyl acet am de and di net hoxyet hane. (2) The process
or the preparat|on of the above (1), wherein the
éﬁﬂiahe (l}) water or isopropanol. (3) A process for

th} preparatlon of a conpound of the formul a (IV) 10

}L_& *}f]@ ,NH S (1V). O O CO2Rl. wherein and
°h {heres ARanP AYRINEs 2qef P Bed atRAVS; %‘éﬂtH‘blr is halogen
(hsahmaﬂErnh&nee&téh@ﬂﬁnﬂﬁéﬁﬁd(ﬂ@ferred to as Cbnpound

(] t d obt
g b <ETVET S C B P il 1B iy BBy frp o ETooted from

thpr ocessuof uhes&bomﬁ (Y, amdiexi di Zidgol,he dbhainétbrmamide,
(hg%ngoggg;“nﬁﬁj Lo onisolyvate thereof. [0005] (4) A
rocess tor preparatlon 6} a conmpound of the
("Por'lihﬁl arC(CIebeor thForepdmtitin R2the abPve S1) [WHdre2 the additive is
wi R H,wWer &, B2 has the same neaning as defined above,
salt or solvate thereof (hereinafter referred to as
<3Conbeuwse|f%}be pregremeaiomerd z edmpyuhydrf dhyAonguda (IV):
[FoPpoyng of the formula (I1la): [Formula 5] H R2
2S-~N (111a) 11 25 O CO2Rla wherein Ra is optionally
R%gb@H'; ad | ower al kyl. optionally substituted aryl
gn\ opt i |y substi@vited aryl |ower alkyl, and R2 has
h® sa '.-ngRas defi ned above,

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 (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
RLg N
O// N\ \Q . (IVb)
© ~CO,H

wherein R? has the same meaning as defined above,
salt or solvate thereof (hereinafter referred to as Compound (IVb)),
characterized by hydrolyzing a compound of the formula (II1a):

[Formula 5]

H

. RZ\ N
ﬁ/ O\ (la)
O CO,R12

wherein R!2 is optionally substituted lower alkyl., optionally substituted aryl
or optionally substituted aryl lower alkyl, and R? has the same meaning as

defined above,



o
[W)}

3 salt or solvate thereof (hereinafter referred to as
Conmpound (Illa)), to obtain a conpound of the fornula
(I'1Ib): [Formula 6] H R? SAN (Illb) CO2H 5 wherein
R2 has the sane neani ng as defined above, salt or
sol vate thereof (hereinafter referred to as Conpound
(I'1I'b)), and oxidizing the obtained conpound, salt or
sol vat e t hereof. £5 The process for the preparatl on
sadf o Ralvapevaersf (herrapaliearpragebyo ashteampyt d11a)),
toCTROU At o@fp dult@ frofadoam(lh l(@)b): 10 [Formula 8 H 2 R
28 (III ) 0 CO2R1 a wherein R a and R2 have the sane
[Foemi# i as defined above. salt or solvate thereof by
br ocess of the above (1), and using the obtained
ol vate thereof. 15 (6) The process
of the above (5). characterized by
i solating a conpound of the fornula
r (IIIb or the salt to a conpound of
lg‘éﬁrel?)c)Rrorr}ﬁ PR %Te AT RE s va e E?lereof [0006] (7
salt Ar ppb@@sshémoft(herepneﬁar at:fecmeabfto anZmpmmeﬂ Ofllbhe

F R3 O 0 NZ
O Gote ik cf g O Bl oE%p Kt sheShdani nge
(asTHef Predtsabbwe.thephaswmeeinn ol e agoept d8).e chakacterized by
ob(%Q ﬁé%"gea E&%@Qﬁd %F%E@'Zf&gﬁ%ﬁr(l‘iﬁaf)er red to as Conpound

characteri y obtaining a conmpound of
[Ftoh@uﬂ@)r&%ula (1V) or (1Vb). salt or solvate thereof by
the I-pbrocess of any one of the above (3) to (6). and

R § (llla)
0 CO,R'2

wherein R1? 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

/7 \\O !

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

characierized by obtaining a compound of the formula (IV) or (IVb). salt or
solvate thereof by the process of any one of the above (3) to (6}, and I‘eacting
the obtained compound. salt or solvate thereof with a compound of the

formula (V):
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t he obtai ned conpound, salt or solvate thereof with a

conpound of the formula (V): 4 RBNHZ (V) wherein R3

is hydrogen or lower alkyl; Z is optionally

substituted | ower alkyl, optionally substituted | ower

al kenyl, optionally substituted am no, optionally

substituted | ower al koxy, optionally substituted

car bocycl yl or optlonally 5 substituted heterocyclyl,

salt orRE¥HvAte theéPeof (hereinafter referred to as
w}@mplﬁnqs(})\é)d)roger( 8} l&vgxogﬂé}ing 1gfopttbcﬁ1 flgrmgltuted lower alkyl,

élll 1): [Fornul a H 10
opggmellyr S whititatted tlme%@ikemﬁfP@@pn&htaﬂ@stlﬁvm R@ano, optionally
suﬁJQQQJﬂedAlg%Qgeﬁ%ot(Qr otplf'ﬁ)n@ﬁﬁp%ﬂl@rshgﬂte@c c'épﬁo&%ﬁslemf optionally

|nvent|on can be used to 15 obtain safely and ‘easily
suBsHHRIFTdReierP§Y<S¥ (1V) in high yield, and i s useful
sal 06r sQVEEH tEORITF $hékin BRST rMade. f of ag@'ornyﬂ(ﬂﬁldqn))t he
( ;nventlon % 208 f20 In h|s descrlptlon "1 ower
841 kyFemPRET g gedhtforpuky f&ferably Cl to C8, and
[anmel@neferably Cl to C3 stralght or branched al kyl .

Exanples include nethyl, ethyl, n-propyl, isopropyl,

thl i sobutyl, sec-butyl, tert-butyl. n-pentyl,
, heopentyl, hexyl, isohexyl, n-heptyl,

|%9hggiih, n-octyKﬁH}éboctyl, n-nonyl and n-decyl.

"Cower ~al Ky¢¢y,af R, Ra or R3is preferably nethyl or

ethyl. 25 "Lower alkyl’™ of R2 is preferably ethyl,
sah$QPEQRXkeQBeumEUtV| The | over alkyl part of "aryl

[ ower al kyl al ogeno | ower al kyl"™ or "hydroxy

| oner al kyl"™ is the sane as the above "l ower al kyl".
EfXan@s afvesuRstituents for "optionally substituted

Iomer al kyl"™ of Z include (1)hal ogen; (2)cyano; and
[0?@) the following groups (i) to (xvi): (i) hydroxy,

(ii)al [?’M%Ess 30k @hé‘%ypax(a'tidn) oﬁh@%ﬁ%@em( bWetPWLan be used to

al kyl t ?]X (vii) carboxy,
Ob(t%/m F%fellb\ﬁéfi %“k%x?%fa%b’h‘}/ I (.%)“‘Mﬁ%élg}( gyeld, and is useful for
gréas kaeeybkery( Xi ) thlocarbannyl (xii) |ower

al kyl carbanoyl . (xiii) |ower aIkyIthiocarbanDyI, (xiv)

am no, (xv) lower alkylamno 5
Best Mode for Carrying Out the Invention

[0008]

In this description, “lower alkyl” includes C1 to C10, preferablyv C1 to C8,
and more preferably Cl to C3 straight or branched alkyl. Examples include
methyl, ethyl, n-propyl, isopropyl., n-butyl, isobutyl, sec-butyl, tert-buty!l, n-pentyl,
isépentyl, neopentyl, hexyl, isohexvl, n-heptyl, isoheptyl, n-octyl, iscoctyl, n-nonyl
and n-decyl. “Lower alkyl” of R!, R2 or RS2 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
(Dhalogen; (2)cyano; and (3) the following groups (i) to (xvi): (i) hydroxy, (ii) lower
alkoxy, (ii1) mercapto, (iv) lower alkylthio, (v) acyl, (vi) acyloxy, (vii) carboxy, (viii)
lower alkoxycarbonyl, (ix) imino, (x) carbamoyl, (xi) thiocarbamoyl, (xii) lower
alkylearbamoyl, (xiii) lower alkylthiocarbamoyl, (xiv) amino, (xv) lower alkylamino

o
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or (xvi) heterocvcl vl carbonyl, which may be optionally

substituted by at |east one of groups selected from

Substituent Group 6 defined bel ow. Exanples of

substituents for "optionally substituted | ower aIkyI"

of RL or R a include at |east one of groups sel ected

fromthe group consisting of 5 hal ogen, optionally

protected hydr oxy, mercapto, |ower al koxv, | ower
‘kéﬁVPNWB@VF@Wémvhbﬂvﬂaﬁwndm‘Hﬁ%ﬁ@“&ﬁkb$%hﬁﬁibaeyﬂﬂmtoneOf

gr&@m@msedlf@mrslﬁls{s%\ﬁ@@rbgmldefm@arbbﬁﬁoyl Cyano
cycl oal kvl phenoxvl and heterocycl

subst AR O GO STHHE P kT y%mﬂy‘t mﬂégd Mwérlo\arfmlkﬂ of R!

meixeemchf(m ame,w QfheZof Bao@ldsaeatémmﬂiethat gf&@sko@&etmg of
géﬁ rou sel ect ed fr 10 Substltuent G qup .
'néd 16’&& pr[ooe%f@]ﬂ ‘dea@r DERSARA 19REt aHﬁ’é“céO‘t%f alkeny

di-CdWer prRY Rimaltloy G er0alG8 1616, rmme cﬁE&fx&f allwe rC31k dxyeBrbonyl,

trai ght or brapgﬂgqlt kenv V|n g'ast one
AHuUBT e BORY a1 ¢ Er B t PATY S §| rmﬁf | es include

Vi nyExaIppkepem\fil $uli)S®tpt‘e®}ﬁﬁn§blr bpltleﬂkﬂl} ibbstsobdtienyver alkyl”
expeepﬁn%él thbo%t adfl %n)ﬂl’ rPdeE]{t £n cl’udleSo s%n%r!le’ of groups selected from

env heXen i sohexeny exadi efvE]
Suhs@henyﬁxomcﬁehﬁhwddﬁﬂewyl and decenyl. Exanpl es of
[0§%ﬁstituents for "optionally substituted | ower
envl " include hal ogen, |ower al koxy. | ower
al kemeiveraatlanyll owetuggskWZand n610.| owderably C2 to C8 and more

plé{ewy@%rtgwggmg@n@’orleX\@crheéllalﬂYel,rI h%’vm%cyt l’eaitatfrgoa((}/uble bond at

| ower™ al koxycar bonyl, 20 car aanI cvano.
a1b1ﬁ@ﬁy| poqlgmq« a|ﬁ(>§p|nmr{@ﬁy1|nclu|d9w§rnxé4 mywénypopropenxl butenyl,

1sdE@M\II]y| p@ﬁdf Orbu'ﬂ@(il@ﬁ@cv%lﬂyﬂenw{ Oq;(men%npl Fecn'cgthenvl hexenyl,
substituents for "optlonalll substituted am no'

1sqhgEsrdeR e X eREe b | PR SUbstr e ronersupr 6 desptt onal | y.
SUbSEkzter&d berbZQ))éhtand'JsOlfor ogbileﬂaill\y‘sub?el'-_tltSMQ§tiot“let1‘edlkenyl”

o e S S DRk R B ifiamino. tover
alﬁ&%}élaﬂhﬁrﬁ.)lamhﬂ@ll(}“J}I’]Qll]l(ﬂl\ﬁﬁfo alick\yll abbxaf 16 \{@V\@ﬂkoxvcarbonvl
caa;li)aor\lll\,cé}rl a?r\ﬁl/?}[,\ﬁxrclal V fm\‘l .1P \?\érallé?]f&\/l gfrlg.%@ all\oxxphen\l
bdnhjbmmdmr$@tahkyHaM1no". "1 ower al kyl sul finyl"
[06} wer al kvl sul fonvl ™. "lower al kvl sul fanmovl", "Iomer
al Koxvcarbonvl ", "I ower al koxv | ower al kyl". "hydroxv
| onekxahkids" of "Judweit uah leokarc a9 ponwhAm nddstittiedvermino” include

th@lblél\élﬂp@m\(huen"b?yﬁ)e f?ti Egﬁ%ﬂh‘iﬂﬁgtﬁ uceﬁaéﬁqu%op ahgyﬁropmonall\
Suaﬁkyllﬂteﬁl petiratchoarhne labe b dreinbdve Soboviere ] kg/lh'\d@%\ lower
alf;@lolg\l alkoxy and/or lower alkylthio).

foo11]

The lower alkyl part of “lower alkoxy”, “lower alkylthic”, “lower
alkvlcarbamoyl”, “lower alkylthiocarbamoyl”, “lower alkyvlamino”, “di-lower
alkylamino”, “lower alkylsulfinyl”, “lower alkylsulfonvl”, “lower
alkylsulfamoy!”, “lower alkoxycarbonyl”, “lower alkoxy lower alkyl”. “hvdroxy
lower alkyl”, “lower alkoxvcarbonylamino”, “lower alkylphenvl”, “lower
alkoxyphenyl”, “halogeno lower alkyl”, “phenyl lower alkoxy” or “phenvl lower
alkvlthio” is the same as the above “lower alkyl”.

[oo12]
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Exanpl es of substituents for "optionally substituted

| oner al koxy" include at |east one of groups sel ected
fromthe bel ow Substituent Goup B. Preferred is
~phenyl . [ ower al kvl phenyl, | ower al koxyphenyl.

napht hyl or heterocyclyl. 5 "Acyl" includes (1) Cl to
Cl10, preferably C1 to C6 and nore preferably d to 4

st rai_ght or branched al kyl carbonyl or al kenyl carbonvl,
(2) Exapyl fts,goénﬂ“bﬁﬁfé‘feé‘r“%\bﬁoy Coptignaddy substituted lower alkoxy”

1n6Mﬁi|e0a|t kKielagardaRnyt g@%ﬁ( 3dlebeéat ﬁ'ogllh@rﬁéll&arMWtuent Group B.
npl. es |nclrde fornyl, acetX propi gnyl, butvey

Pre %%ﬁt*ymph% el eT pRNRIIRRAN Y h dedissy R Ik Oxgpponply | | Naphthyl or
1upéﬂmkek0vl nethacryloyl cr ot onoyl ,

cyclo c Iohe nyl 10 |

cyel GOt reiBo b hOBEBR P M gy proerat 1 1
oF} aaaydlgmy ori Brdd&ﬁe&&ﬂﬂh&ﬁrlﬁh@l/eor -Eﬂearﬁﬂ@ttﬁ@ﬁdlng?)gr(ﬁlurlo C9 and

thpnaldy p dro tlon

prgtfer @pt%ﬁ% CdrCoxfoaﬁl“\(/i\/‘éar 3 lyafndxy‘o’r%c?ué%s 41+ ﬁ?&%d?l Examples
lnfdludt gotmlg agBOIDDQI‘QISQII&HI )but\u‘SEdlsoELXtarli’rpll eslémyt| pistelogt yhexanoyl,
acgﬁq OX§C%Q§Ey1| %fléc(fb OQE ogut Xxl cx”cg%pk%%fr}azoé{ t)ohxf. cy\ﬁohem lcarbonyl,
cygliokstly at fommy knd exgoyl. nethanesulfonyl) Iomer al koxy

l ow@‘ﬁleadlcklyplar( gf ‘gxc'vloqe’t YLOF%/JT&LHX' ) @Jb@e trialkylsilyl

% - but yl di net hy | ogen™ i ncl udes .
qu PPn%“W%ﬁFQrEﬁéW>@foﬂPWénaHd poefiateed Beyrokal |op “optionally

prBE&:ft@& fh@&irb@\ H o | bnﬁ 105n<§t1h9£ 'aﬂehvggyx-[hf oqgét‘?)g?ré (pl%st usually
of "hal ogenophenyl " or "hal ogeno | ower

usedne FaniHes apevide gl dgén acety. W!Céﬂé’éﬁaéﬁy‘"l wﬁcbmh lower
alBBL frBHedl OX, g et hw&n%sit@mombrl m ek by! eﬁﬁ{\%&’?fb/ml (e.g..

ram et hyl enedloxy pent a net hyl enedi oxy and
mﬁé%@?”ﬁ?é RedlB3aF. ~ Bkarer feyet s2 ﬁb yPehedmgkyopimethyl)  and

treﬂhylsenedb chyn baalh%&alxls@anbocycl yI i ncl udes
cyc alken [ " cl oal k and
"aryl ogxt‘,yc’l%ﬁd%é UPRET u&%@l %n%n%‘dprl%dflé‘f apfppecially
IW€&rnﬁ1ﬁHHayﬁhecraﬂkmhe Exanples |nclude cycl opropyl,
CyCl ?gmky%log%%légpe?t ¥1lal %@ )ﬁylm ﬁYaCll gcpne(PE&/“ elaalq\\l is the

cyclooct it vent's
sahapaﬁéhahby\Qubskmbufed cycloalkvl i ncl ude at | east

one A(}(gbe 0W0>§'~e| ect elql I\L em SUb%txé thu Qnecﬁ;{oup 6 ethvlenedioxy,

defi ne Cycl oal kenvl " |nc e ‘above
troyethodekgdiowi t h a‘tetk@asth\dnee@bmoubl eemtmldsthatenedlo\\ and

he@cramettlhgre)ﬁefa@é!\t l Olmlseflaﬂ e‘iihxg nqétmg«le gpl &% eltﬁgfelf{QQIO)\\

cvc opr openyl cycl obutenyl’, "¢ycl opent eny
089% ohexenyl and cycl ohexadi enyl . 35 Blcycloalkyl

i nck QQ%C\QFP\ it an(ljgd@ﬂl 1CGMQ'![1|LGI gchE‘lB§lM$[ ellﬂc cli'(?allg\vw and “aryl”.

r ngSC\Scli]c?érll\xl 71ncludes C3 to C8 and preferably C5 or C6 cyclic alkyl.
Examples include cyclopropyl, cvclobutyl, cyclopentyl. cyclohexvl. cycloheptyl and
cvclooctyl.

Examples of substituents for “optionally substituted cycloalkyl”
include at least one of groups selected from Substituent Group 8 defined below.

“Cycloalkenyl]” includes the above cycloalkyl with at least one of double
bonds at arbitrary positio_ns in the ring. Examples include cyclopropenyl,
cyclobutenyl, cvclopentenyl, cyclovhexenyl_ and cyclohexadienyl-.

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

7
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two or nore atons and which are given by renoving one
hydrogen fromC5 to C8 alicyclic group. Exanples

i ncl ude bicyclo[2.1.0]pentyl. bicvclo[2.2.1] heptyl.

bi cvcl o[ 2. 2. 2] octyl and bicvcl o[ 3.2.1]octyl. "Aryl"

i ncl udes nonocyclic or polycyclic aromatic
carbocyclyl and exanples 5 include phenyl, naphtyl,

ant hryl and $he§ gtg% [t also includes aryl which
twogor Flageeatw ARG ABY AR AT Yy BREF eV @& BEchxdrggen Siog C5 to C8
alﬁxaﬁpl eupncl uﬂﬁmﬁﬂ@anyhcluﬂadﬁbﬁ&%lom biophanyll Yibicyclol2.2.1)heptyl,
.ac ah 0, ht and fluorenyl.
b“f:”s?g"gg gﬂgvﬂp ‘{‘é’l‘:?‘é (3 g?ﬁ)ﬁﬁﬁny Exanpl es of
SUbSAi‘\ﬂUefMlﬁdestfno 6¢3ich®l’ba| poly &ubstdrbmhad daabde@ayl| atd' examples
n east, one aof grou elgcted fromthe, ... .
mﬁlulﬁ ubst 3&% ¥p aél(a Qﬁ"ﬁ? ﬁcaal%occyc?lin%/sl aryl which is
fusmywtnb Fololsdri rtqmtza@rraatticarabbdsdvalwy FPoisétangriss lnEl(Lail’Q‘phéSn\df indenyl,
I5t r."optionall ubsti tuted a
bltcj'}L[lel%Sytlolng? na%hgvabgettlr utdécana rhétls oc\lsNté'lruor "EXIE Cr-]??ﬁ\ preferred is
ph@mVé |nclude at | east one of groups selected fromthe

gr omaﬁg,me% st L Qhefial ﬁgeepmpg&l? O@ﬁﬂ)%t)’tupé'do&fr%%g\‘ilvl include at

hydr oxy, 15 nercapto, | ower ogeno
leagtkgpe Orﬁyehoew sk tywiesad éﬂonylthelmr Seliskidrent Cowear « and B.  The
“cRigee iy iy ﬂ@é’%rstl%tléﬁla@ryrgﬂraxjx%fmo@xl kyl thio, acyl,

carboxy, I'ower al kox%éarbon , carbanoyl, cyano,

cycl FII’P%S ofpwéﬁ)tﬂtueb F@pr“?%‘f °u5$tkwteéf‘|@ﬁ§/| or “optionally

subRYWRGLted kaXy lﬁhﬁﬂyngvﬁal&gﬁnQﬁ‘heﬁylmcﬂ@QhBhWea@tnd)ne of groups
het er ocvcl 20 Exanpl es of substituents for the

| .
sehttier ropt F%érw SABSEFYLR B hatggen. qpiqnadl afotegseg hydroxy,
m O& p®b. gb@upsaleel emtae@gé‘rroonbwe belyowrSubst tldenRt alkyl, lower

RGP 68 o B Bt 1oV SO APAG S Petmyfsitbie: acsl. carboss.
loWwey cdldak kyd rox y v 1Iﬁn%hﬁuﬁﬂﬂﬁxﬁﬁathﬁlahQVE nMﬁhoamkybxyllower
5 The aryl part of "arvls % r "ar
5Ty Y 3 dk B Pigile alprertbggaf] Chapnensl and
hétHeuembdvclvl" i ncl udes heterocycle which contains at
| eas eterg tionally.sel ected fro
| groutgxgpv%d.g § suc})askfot gspf eg%.en%/?h q‘_)ptl({n Ig Gi)stltuted aryl”
nbnbe&eﬁ%ﬁéweﬁeéﬁybusachkase@ﬁmmmkbébeknvéabehyventGloupB

Ry upzolyl, pvridyl. pyridazinyl. pyrimdinyl,
pyrazinyl. triazolyl, triazinyl, tetrazolyl,
|sox§i16|§b1010%}éak@|ayt of “sxeldpHpdFytban &gt hieyzbiapkylsulfamoyl” or

o Bicazed vk umeedéﬁzglasélthefwoxl Qosh,oamnenyl fused
icyclic heterocvclvl such as indolyl, |50|ndoll.

i ndaZdreyarylinddblef zrasle vlicaabl 9hydrylilggphddkylnyp the same as the
atlen@lyl, i soqui nol vl, cinnolinyl, phthalazinyl,
ui_pazol i nyl, naphthvridinyl. 35 quinoxalinyl,
[g Prnyl, pteridinvl. benzopyranyl. benzi m dazol yl,
benzusexaz@lyt incBudes 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, pyridezinyl.
pyrimidinyl, pyrazinyvl. triazolyl, triazinyl, tetrazolyl, isoxazolyl, oxazolyl,
oxadiazolyl, isothiazolyl, thiazolyl, thiadiazolyl, furyl and thienyl; fused bicvclic
heterocyclyl such as indolyl, 1soindolyl. indazolvl, indolizinyl, indolinyl, isoindolinyl.
quinolyl, isoquinolyl, cinnolinyl, phthalazinyl, quinazolinyl, naphthyridinyl,

guinoxalinyl, purinyl, pteridinvl, benzopyranyl, benzimidazolyl, benzisoxazolyvl,
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- benzoxazol vl, benzoxadi azol yl, benzi sot hi azol yl,

benzot hi azol yl , benzot hi adi azolyl, benzofuryl,
i sobenzofuryl, benzothienyl, benzotriazolyl,
i m dazopyridyl, triazolopyridyl, imdazothiazolyl,

pyrazi nopyridazi nyl, quinazolinyl, naphthyridinyl,
di hydropyridyl, tetrahydroquinolyl and

tetrahydrobenzat hi enyl ; fused tr te L.
beg&ftxﬁl g‘§9(:k)§lnﬁ% ffyplyla ernizbqohg}lazol\gﬁ)feﬂé%§}azo y? benzo% (yl zolyl,
beabﬁnaﬁlhisazemrurvpImenmtenvmyuemotptmnmkamlﬂytopamdvl
tri&? enZOIfiHrYL qg&gﬁ{ﬂ%ﬁ&ﬁ@gﬁ{?s?ﬁg%%ﬁ 8|ulanna2|oflnv1 naphthyridinyl,

R}Zcﬁbbﬂmﬂlyﬂ tett‘hhallﬁg’dum@lyl aod iteiirﬁl}y)}d,robxyfzbdheﬁwlt fused tricyclic
heﬁvrogzgfllsuﬁ}’- a%rszlatbbearzold Zzpcr{an\el} ggl,){tr}]lepgl p Ld th e}zmxl phenoxatiinyl,
pheabs phoh1Inod dxhermrrﬁrrphoiolnna/domatthllwmopm:iﬂl snxgh as dloxanvl

1Ly Vixa ALQA Uiy hayt 855 BRNAE PRYE AN
T e e
imheéazotideysd] yhidaknlioyl, i By rhesdEdnyl phraaolﬂnﬁgpmeh 1tma<ﬁ"azm‘

m?l%%%{lggly%ngﬁalrg) thlopl%pngJItHv@zm (yIJnArp%anaéﬁﬁ'y @ro@@ﬂgtlng

i'cal on any ring. Preferred as heterocyclyl of Z
tepxmhdélzqﬁpsﬂl teb@ﬁpzéfqﬁ)rya%rbqu}etra}]v§6qtﬁpa§26’|l)ﬂnd tetrahy dro1sothlazolv1.

benzQpy4 ﬂ@yérocm(pagldhﬂQ FudEr & G2, rlgé“of}{élrychan MéEdroddyd (e.g.,
or the 15 like. Exanples of substituents for

be“@ﬁ‘t}ll?ﬁ?éwV‘aédb%ﬁatktﬂ“éidf%é%défé’déﬁc%‘ylmn%re the sane as
t he pubshiidentss hoferbheiabove substi tllllrhﬂdzolyl, benzothiazolyl,

carbocyclyl". The etero : o
13®H€taéi>]éiyé)|ewz%&vanv hatBPHe §\8Py|p(\ﬁ? vl qulnolyl, pvrimidyl or the
likéet erocycl vl car bonyl " or heterocyclylsulfonyl" IS

t he me as the above "het er oc l...[0016 velvl”

Subsiiaxlaﬂgﬂfs éIEOsL)%s&lt}lgn &orrouo t(1) nazig\) ¥Hgft6%uetﬁfld %tJZ(‘)erocy clyl” are
thHeXgmé 3k tﬂlyé&nﬂ)sm(téénlnsi forathe(doveisvibnoitoptd dreabbyyclyl”.

SUbStIlht ut %ete%cvce ; ?Ar‘%yl o?r %? i)o)gytla(lg t,he he)telocx clylthio”,

f ol | owi‘ng

“Heowercyal hydsbopivi’i Yorl (jh\meract\k;éyiyplfo(w\/) 1$ oﬂ/kpr sa|n1@o)@ys the above
%%Lr QC arboxy, (vi) lower alkoxycarbonyl, (vii) acyl,

viiiy acyloxy, (ix) imino, (x) nercapto, (xi) |ower
[GUeyl thio, (xii) carbanmoyl, (xiii) |ower

al ky{, carhemd¥koup & X4 \A)orgygIo@abkmh@g&baﬁwio (6X¥ano; (4) nitroi (5)
t hi ocar bamovl, (xvi) lower alkylthiocar

i ioReR PRYY SUPTHHAT DY layier |3)““I1c5\)§é‘r é‘f“l%y?@u“lhfeoq‘iy?‘“ng drbups () to
(b X)) B¥hE&DYdis) KoW%)r aligwer;ial KMJ@SUBUEHFBW (ﬁﬂdlo(\\b@fl alkoxy, (v)

c cloalkylsulfann [, which .
C%I[Pﬁg(@, t ut ebo‘b“;f ﬁ{kqxéﬁgfbodﬁ’éng’f” B Vslél %/yéamr r E)ﬁ}) imino, (x)

ma Bt dot UL 1{3&}1511;&,“1%%) (xhe clemllakkxﬂ)wﬂ ngx@i')OLtﬂ\Ser( b)kstlearbamoyl,
c\vC al Kv N C oa n

(\d\ybc&%‘ﬁo&%\dﬁv a(n?cv)l ()hvr)ntha é’ﬂa ? %/‘(IZ\} é %1' %(l\xlthlocarbamoxl
(whi)choway zh@vt)sﬁhﬂhﬁﬂm [Mmmmtmh uhﬁdlblylf@nﬁlub@mhl sanfamoyl, (xx)
sel ec m S bst t C}ou r, al I .

’ ; ] lly
o TSR Ry 114 ST ofct Pyt o Spely ek w8 L opciona
sliﬁysdl’t')m{é/d- bowerieadtkytle, oﬂ’]afd]l@emeldcmﬁbfroai BybsmdxewerGroup B: (7) the
? \\Xn%u%ggg%/léﬂgtgd(vsl \cal ): nc\lvlcloaﬁaz% 8%111 I'%gcloallnlom (iv)
aphienaxy, (\I alkyler@dioxy, “hlch ma\ be optlonall\ substltuted by a substituent
selected from Substituent Group B, lower alkyl, lower alkox; lower alkyl, optionally
protected hydroxy-lower alkyl, halogeno-lower alkyl, lower alkylsulfonyl and/or

arvlsulfonyl; and (8) the following groups: (i) phenyl, (ii) naphtyl, (iii) phenoxy, (iv)
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phenyl -l ower al koxy, (v) phenylthio, (vi) phenyl-Iower
al kylthio, (vii) phenylazo, (viii) heterocyclyl, (iXx)
het er ocycl yl oxy, (x) heterocyclylthio, (xi)

het erocycl yl carbonyl and (xii) heterocyclylsul fonyl,
.which may be optionally substituted by a substituent

. selected from Substituent 6, |ower alkyl,

halo eno- | ower &bkyl and/ or oxo, 5 Substituent G o B
phegylal oFieo L kery - NaP GYEAY Bt | GRaPhyIFBY e rdky] H‘}Eiré‘)é; phenylazo,
(xﬁﬁﬂﬁ@éltoeycl‘lilo‘(ﬁf hallelﬁ&?(fylvldeV\@D I&It&%ﬁy&lvlt&m 0GQ) hbR@Wyclylecarbonyl

m no, | koxycar bonyl am
and 3 PRI BotsabT Pl Ry T ORBF PRI RBA Y Bofigfed by @ substituent
sereafekalaﬂmyi SIubsclywa B, Cytedraak Ky halogbefydwer phieyicxlor dxower

R OREFOP oty bGP 10 e lo6RRDIRGDF Y Hgotected hydroxy.

méﬂﬁmuéaIQW}r Glddx)y, [dwédr ankéml) bmihbhe lpweseatkylamino, lower
all(g)yecgtrlbgrr& T8 l?)e %hgl Sﬁlkt lt Exanpl lescallrrﬂ)%lxl'ldqosal taslkoxv carbonyl,
GARP &Y A8V s URR R FochCori ¢adid, “SUff ur
caabauioyhl tyaxgo, acc[vcﬂoaﬁdlphmisaphdrl}o:hmxm s},a\IVeJS zdﬂwlphenyl, lower
ci. g S Cc i d, d,

< A SR B AP PR B DO LG i
aC|dAandm®pvnd00édmd twattls 6D, oﬂ@@nlﬁ\Base(édthnaghtspﬂment

m@%’ﬂ@h%x tH‘eI ﬁ?et QX}' am@nmarIQCltJdl eéahl/é @F”P&'glé%c acid such as
salts of alkali netal such as sodium and potassi um

hyghgchlarics astd.apkEbriteaekh t hitie aicid et adosehpuirupsigngsalts of

or@ﬁgﬁesé&lm $QQ17)s %'PQU% ((I | fok mQE QLM) c;‘Ja{blggnesulfomc acid,

prepared according to the followng 20 processes.
mpitgaes gl faniq pgidmarali et ‘H?Nﬁ grigatydi _g3dfs ¢f oreppif fage such as

ar?rﬁ%ﬂ]?tiINHtflmtg 2aIQmGQh gﬁn%trl(eshxl(ahrllrfl%m(ulr%/) §a1§§to|fgilkah metal
e formul a i s hydrogen, option substitute
SYhwaP HIRYP 28t PBHEFIY™ Sis or Lt %@a’g ingparth metal such as
caOpitunoAadl aghkstit ut ed aryl lower alkyl, R2 is
[OgﬁkLonally substituted | ower al kyl, optionally
tituted cycloal kyl or optionally substituted
aryl Coandual (113) hal 6gencan (Hhepfeipnsdd Stce)di8O to the following
X Sesnd (1) is reacted with sulfinyl halide Conpound
PIFTY*%°h tol uene solvent in the presence of at |east
one of additives selected fromthe group consisting
Pg{ water, al cohol, dime thylforman de,
met

hylacetan1de and
[Formula 11]

HoN —S—Hal NH
|| a / s’
—o B
COR CO|¥

" (ly

COzR'
(v

In the formula, R! is hydrogen, optionally substituted lower alkyvl, optionally
substituted aryl or optionally substituted aryl lower alkyl, R? is optionally
substituted lower alkyl, optionally subsiituted cycloalkyl or optionally

substituted aryl, and Hal is halogen.

(The first step)

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

consisting of water, alcohol, dimethylformamide, dimethylacetamide and
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10 di net hoxyet hane, if necessary, with base to give

Conmpound. (111). The anpunt of Conpound (I1) can be

about 1 nol e equivalent or nore and preferably about

1.3 nol e equivalents or nore, and about 3 nole

equi valents or |less and preferably about 1.5 nole

equivalents or less relative 5 to 1 nole of Cbnpound

(). npl es of additives include water, methano
digg Fth%%ﬁt SBEFSRIY, Withr Risssntl 81vA- G Bvd. (LEL)-

t- bUI}&,th}oudﬂtr@'t d)bhlnf)@ﬁﬁ@rﬂ]decardlbgﬁiﬂb)b'talCQIoﬁléne@Qwalent or more

i met ethape and the ntxtur% of 2 or 3 kinds o !

angddit e\?% Vs Abo8t ed-F B tHEMY 2IBPET €1 80T GRf epPRYt 3 mole
eqhﬁx&ﬂéﬂtﬁa&mlessl&d bréf3rprief &yabl esthate t@vamitBtorofess relative
; g |ve i S q ci ded considering the anount of

Oébﬁﬁ ??f 4R4 I'l), solubility, stability against

the Bdkthplieseof anditives Indede Fosteex amgzhenolhethahhe isopropanol,
n- %God) ?1to\1,gf Cgﬁt eoqggo(b{ )tf) % grﬁg}thvllfjormaemlangt S?I];e) Eh)elgfetamlde
dlabolutmdevhar(ema)ldothermneturandf dboutd BiandEntf) a@dltl@essaﬁdted from
enPel ablare BROUa BY o{ Tldp B hERS, 12 Mhe amount of the

ne sol vent |a'Iy limted. The

arblhrarwwaﬂnﬂﬁttbetghvenannEa@ﬁtW@aQQNMWibndewdsﬂurvvideﬂng

thg%%aﬁltuﬁegomgg[md Qi()agpél €11 f)"‘@&‘l%bﬁl'?% Vﬁ'thEt\oé%aqggpgyy(Addltlve

ISV( t he anmount o tesovent can e about
anldvﬂ(emlykeor o examdlor sher dibley wabthit 0B omronngr (ppisey (). the

andd\Ent m&%m&m%% bS abOtt @%R‘eGﬁlacherl)femaﬁ@q»reﬁQEbh about 1v
out 10v , preferably 20 about 8v

%Eet 8146l ﬁna@&apte\) eﬂfyréetfs?aerwﬁ&rﬁlaﬁpa%%tﬁ B () or less.
ef fieheneyoukxamplies ©fudrsesivene! udeot rdplebpinmingited. The
yridin, dllsopropylethylantne sodi um hy droxidg, i TFor
ar b&fagemmwr BONS’E” Anth2EbAF ufiv “W’d‘r 8@eﬂé‘é’f‘b<§ﬁ‘ﬁt °OthE or
exaliﬂ}i]élt whbntthe basdtics @hopdudd DI & e cakentowrt 25the solvent
nd p efer ny about > equi val ent s
cohE A5 HBIID Crugre AP ee by F B s PN Br SRRy ABIgoTe The
ma&mnum4amﬁhetequnmabemmSant Messuretmﬁh%eutGOxlhnﬁlane&rabh
oy React | an.be.carr out .
aboutun\ggr rSI nné?re rpe]@era 1% abaoggu?\ (Tgsjtcon c@e&ul%opr%paratlon
efﬁonewpreferably about 0 to 20 C for about 5 m nutes

d f bl Th
obtalneég&bour30§n P%%egra P gtﬁ‘ﬂﬁHyged %wruhn

nmpound (| may be |so ate or provi
ditdpproesdethsleepnni tshdum i kodraridy. pWWeeniut ¢arbasete |amd sodium

hJﬂ%g%trb§£§& W’F}h@létmdﬁql M 'tl@g bastehl%r detrc‘t @Nmole equivalent or

avantaget hat the works can be carried out in
meyfc eedsPorferalyaabonty @nmols edi Yinakemits ot sypret gndepbopls 5 mole

quﬁQz?l%h@A by 18def 84 3bL@rabt ab3R AGEIIE G 8SEAEn{LbNYdss relative to
lgﬁﬁéat%ongﬁhgd acetate i sopropyl acetate or isobutyl

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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_ prtelflm%ﬁ ABoul IEQ (rQMd éern(g)l% }nh%e lﬁblﬁe %ba bf\felflr%?)d

11 acetate), tetrahydrofuran, benzene, xylene, benzene
chl oride, dichloronethane or the |ike can be used.
[0018] (The second step) 5 Compound (IV) is obtained
by subjecting Conpound (Il11) to oxidation reaction in
an appropriate solvent with an arbitrary oxidi zi ng
agent by a well-known nethod. A solvent can be
sel ected considering property of a substrate or an
2843 @) zi ngeagendrefureRe | | kenzeBranpl vdeppac| udenzeheenechloride,
didh 18R o flYh £, FRERA@ke LQ E&LE@hydrof uran and et hyl
acetate. The reaction solution obtained in the first
Ogﬂ wi t hout isolating Conpound (I11) can be
(T&@bkeﬁﬁ@@t&ﬁ oxidation reaction. In case that

und (LLI) r ion solution obtain in , ,
the $0P§to(,§ eB Vi gs g t&HﬁB’obhoS%%?téP% Cp@n?%urrfyglr%éﬁ,omdatwn
reiattibf PO bbﬁrdﬂta&teo@bﬂp’@uﬂdv(tM b hAsvildarkr angh AhEedgent by a
weﬁ rm“”§%ggh(}he wat er is added thereto and the
% [’§""&lbj ected to oxidation reaction in an
aqueéusdsehummonbbwmammeﬁImkmoMnun@ahhedNnTofuelebsaﬁaaor an

revi qu refer used .as
BRI T B R0t o QaP VBT A R it tiaramice,
tealrédmdrrahyaananmetltwj gievage. 20 a reactlve sol ution or
S| urﬁ‘){ecg@acp U%%gum!(:ﬂ”o&éﬁﬁ@d Cm. %gnf&ge f)g\tx]gthl%ut isolating

Compound § is Vv ni mum anount  of
Cappoyerd {IdDatsont Hey S(Urb’o%ctedptcef@ndbltswnatr@attlw () case that

c&ﬂgom&e(xm)eﬁﬁfﬂ@ yreQPHB% §3’1u@1r5‘n obTQﬁl n‘fﬂ‘@ uQEep is a

is not limted, but about 10v , pre erab a
cog\p Ry eifdettorie lbr}é$(i¥roabpy 1abt§utposs/1b4¢nt)ha@oﬁsm@@wmﬁgﬂm is

trRh eRAmAtI 0h &fcf isalenNee B AN ATRIdEHALYe Q% i Zd Nhe mixture is
agent can be used. Exanples of oxidizing agents

SubANItEdet heratatiPe BRAGIO MIBhPEr BREEBENZGI BtigR] BY 2 well'known

mPefddr i fTelaeeacein€ AChHevio&OMtUP Peripdatie, pPEgRaSkUNed as a
Sogqpqperoxy pht hal ate (MWPP), potassium permanganat e,
odi'um hvochl orite. cal cium hyochlorite, perchloric
aci dThechhonoust o dqlv@xomnétleﬁHﬁ% Kif©Oh r K220 4 aanﬂmt to give
Preferred is QerOX|de Per i de_can, be used

ﬁ%?jcmeeﬁomet}oélendes $OP Ut on e ‘}fse a catafVaTPIe iohi tﬂ?nwe”ht of
Corobybadt(E 1t et valgydriat en(m(er:er) o uoR 4 4H2 Qo) veatdisuimout 1v (ml),

amount’ of super oxi de can be' abo eqU|vaFen aximum
argp upprenaint mpyedf épambyuaﬂ@ut(nll)mph efeggbiywabewnt 8or(ml) and more

refaBiy 286y ) 2o R9Yl, o Qb k€SS, and
et fzgﬁ%@ﬁg%é) STV BRI AR BT (o 4

mol efof a DUNPx{dizing aEsatnigi namwsdunt Evdmestsalofsexidizing
ade@s 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 (2KHSO5 KHSO4 K2S04) and O:. Preferred is peroxide.
Peroxide can be used as hydrogen peroxide solution. As a catalyst,
ammonium molybdate tetrahydrate ((NH4)sMo0:0245-4H20), sodium tungstate, the

hydrate or the hke can be used. The amount of qupelomde 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 (I1I1). The minimum amount of catalvst can -
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12 be about 0.005 nol e equival ent or nore and

preferably about 0.01 nole equivalent or nore, and

about 0.1 nol e equivalent or | ess and preferably

about 0.06 nole equivalent or less relative to 1 nole

of Conpound (111). Reaction tenperature is not

limted, but usually about 0 to 100 C and 5

preferabl about 20 to 60 C. Reaction tlne i s not

be| jakpe - Oéat M@ AW Y albaat on pore24Howrefezagly Thout 0.01 mole

eq@lﬁﬁzﬁl@h@bdry m@3B0Uindl abQub d"@uﬁlﬁleo\fehﬁﬁvafl'eﬂt S(J'i" Nk st Bﬁd preferably
reaction, the target conpound ound

aboug &-G¢ |Hf°z‘%&qwaalsar Ag 1%1%@. belguaﬁ tasl VIR af \C/)e%f&uad ot 1D
hy dreebdiar |t@m§@ﬂaduﬁat iahettiimiléd, 1dutt Qs 8D1,CaaRdt 0 to 100 °C and
pr.ef i§b¥% 28 o 30 C, and stirring for about 15
prﬁ#ﬁ uy HBGVE and preferably about 30 minutes to
3 h@ukstiorAtichetiB@ldt lih e d, bat gedalBosgaitnd to CanpaitBthnd preferably
Zﬂ%LYLf E%ﬂbe obt ai ned by washing, filtrating and
|ng "Wel | - known method. [00191 15 As shown in
a coﬁp&naﬁmﬁéuegacml e agesar ithedavek owo mplen dCdhpormchd (IV), is
( | e react he absenc : :
orf il 20 o RS A 3G E s kIR ARREDE S e oBlorie qgpg at abour
1&aTg@tCGﬂWbmuﬁdmﬂﬁmﬁﬁound0mmaq°Cr@nhshednaﬁblwﬁouSW%nﬂnuﬂw
o 4O RELIOG G bAG. PLA3CRboLNUENLOR S, Csoreélg Ahata g then, the
preparatlon rates Conpo wer e change %
target pepaosedi ﬂemrp@a@tiu Q’Vﬁycvf b@oqﬁs@umﬁﬁ br)w Q@ll@ﬁaﬁ@@dﬂmm and
d@uné@Qgpg%“sygghggngﬁ¥@taI form On the other hand, a
process of the present invention was preferably and
08¢ bly carrled out in all lots by reacting Conpound
(l) ARAsHdw mrb t:t)'h%pﬂf*§t§€@%§a91fpl@meagﬂ'btsﬂth‘elé\\ﬂdwthl?z@l Compound

target conmpound Conpound (111). can be stably
(553 HHE W h 54 HE GHiTh ERpAEEN Hats, UHBUE 1ogshucas solvent.

prEI@arpﬁesexrhttelcrfve}m @k Bz GORSh p Bl t Bat plohadsalubideidain®fi around
mpound (1) in toluene was |ower than that in ethyl.

5Ogéget %t“é%ber”‘%%ter ARy RSEGRAA™Y #P B4t &np T é’uﬁﬁ?ﬁ pé?pal‘)r%‘“o“ rates

oﬂ@bﬁpﬁhﬁ&dﬂﬂb&ﬂ&e(ﬂﬂ@@ﬁﬁeﬂsknﬂkedusmthh&ea&mxﬂhaﬂﬂﬂnnpound(D

ect it i,s usuall d|ff| ult, to car
ChaI%Ct%Ib\ %acﬁgrs such agcccl:'bsrt ?(rgg % %}I;eogé}éesr {6¥ ?ha procese of the

pq@rsesemmerrwcsnt»wa@mretfdmeabﬂaragetstabn'poamded:out @n pél lots by reacting

c&’%h%‘hH@%)agd@‘?u\f%ﬁlh%%afﬁ eep@fr%ﬁ %g it § layth‘éséa@g efbmpound,

tive oug mpoun
Compvabidliln. wahere sorblyhebtlaikesl wible ar dagh mﬁpa@tlon rate, about

gfy,eferably carried out wthout degradation of

Compound (11) according to a process of the present
i nverfthieortesephparedoto cprliotmsd ébatishe spobeilith obdimpound (1) in

toPREMTEN s 100& %hahhﬁlatsf’n QQ?@eQEeiﬁﬁ;Qcﬁs%eﬂr%hUéﬁIfULar‘fflsm Patent
a process for the industrial preparation because
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) aécording 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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13 the first step and the second step can be carried
out in succession and the target conmpound can be

obt ai ned wi t hout dichl oronet hane or the |Iike whose

use is not environnentally preferable. [0020] 5

Process B Wien Conpound (111) obtained by the first

step of the above Process A is a conpound wherein R
is optionally substituted | ower alkyl, optionally

the gt ?U’tpeanér P HicoBpt $i6RaTATy beutTIqduPBE 1Ar §4Cccpoviep and the

tadgdey tom Foupound Kd Mba)me@amltbeuokaﬁaueeanb%ambme%é Ngke whose
tao the hydrol zin ste aﬂﬁﬂore the second step 10 of

USEHE SRR @§§ P &n subjected to oxidation
[Ooeactlon [Formula 121 RN R2-S-Hal H S p (Il) R\ N
ol cgz C2Rle (la) (1lia) H2 NR- RNH O®RH O

6Cfi Ib) CO2H (IVb) In the formula, Rais

opt i Bitadnl Gosplbahd t(ltledbkomed o kiyé fireptst@nal ke above Process A

iSSE%JEC%::H{ ! %%?é&%%% lingnalo st I()gglglrsll %gfsl,'l\f as:t{ett tgqow e¥| zkllkoY\Eoptlonall\
SuprWQnalhyyb!bsmwmum@d syp$mankyhnwﬂlopbroﬂablyCompound(IHb)

upst i t L [ i s.h en,, (fhe, fjrst, ste
ca&ﬁ%gh%%tn%?l%agéhbje%g]% a nt}ae gv%tr??lgfzm gte&‘ Be eOSl:g tgg cz)nd step
offthe gtbogt djy ogt ss Qoavﬁléhab@\lﬂ@@ﬂ@éessmﬁdatﬁ@@m%ctu(ﬂhe

[Fgﬁgqmglsyep) Conpound (I11b) is obtained by

N%rol zi ng CbnppugdHéllla) iR an appropriate sol vent

|trary base and vvaLej/ s wel | - known net hod.
25 vent_can_o_beﬁel ecf’ed i dering property of
a substraté)2 CO,R'?

(la) : (a)

2

2 N
R \ﬁ/ \O\ Rz\S/NH
—— » /
© COH & \O\
CO,H
(Ilb) 2
(IVb)

In the formula, R'* is optionally substituted lower alkyl, optionally
substituted aryl or optionally substituted aryl lower alkyl, R? is optionally
substituted lower alkyl, optionally substituted cycloalkvl or optionally

substituted aryl, and Hal is halogen.

(The first step)
Compound (ITla) 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 (IIla) 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

14
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oxi di zing agent or the |ike. Exanples include tol uene,
di net hyl formam de, tetrahydrofur.an, benzene, xyl ene,
benzene chl oride and di chl oronet hane. The anount of
solvent is not limted. The arbitrary anount to give a
14 reactive solution or slurry can be used. For
exanpl e, when the weight of Conpound (Ilia) is v (g).
the m ni mum anount of the solvent is about 1v (m),
TeRE Y &by § ORHGUP WYY (5T banesafor eF O ekepabt .y WABBUtheaweight of

C((rﬁfi)aund-rhﬁlm?@ VUM, + BEGRIH miuSn @%oddtmftt@)q,sobuentagowout 1v (ml),

? gp1 Y preferably about 8v
PISHEf aﬁl?“hgéu 1V“Fhwaédﬂ§F6%#ﬂhg“ﬁPéﬁ%r&P on The maximum
arﬁ(flfntﬁiﬁﬂﬁltyhnﬁgé(ﬁ k&ftdaM\tﬂttEIO\ afnle) &‘g@@ra%or tgb@uﬂ@@ﬂ@ﬂedlnd more
on, as abqv rnatlve , base and water_can
prE P hbea o & TENEP OISO PO AP RO S iftigpe and water
ar€onplednd thlel pep aobt ablvetbbys tabevd.i rst step. The
addi {i ve _amount of wat not e pe y [
For Ié;l(arnii elxlobg{l%e anglhvr a\?\fér Cﬁ1t ﬁpp Utﬁd (FTE}% solutlon
wigh ¢ g) 1s0ﬂh1enmCrnmmrnralrrﬁll|M) (dftaamkﬁeblx thattest isseabout |v
(m) f u and nor.e refer bl
abou?hgv%d‘f{l@? a¥n]£haln1q sfxg‘\éﬁ% no esP%c %ll? I1 mt% d)%qbr g—E‘;ample
whdyptihe FOsighpiof ,Comederdalblija) a*aoutﬂ)swhé mhinigrn oneunt of added
pefierally 13 \ f(nna})lxc I Agr LAt y
v e|1(:|ency aﬁH§ %ﬁe ound éyy% @? hﬁ?éﬁﬁggﬁﬁﬁl%ﬁgﬂ?bl ooue 3v
H§i epThe Babj reemeelmtoenlest h@tshsmépd afuh abeatt I n (ml), preferabl\

ab®Qk Usd O, &MHI101e39|r@FelrQQh LR o AU UM mlém“(?rﬁo preparation
added water is about half of and preferably about the

ctEGifacas ONe R SIOT oK ke PEGGEFbrinsgIeu(Fbh steFhes subjected to

thﬂﬁ)élt@yrﬁeaﬂomtctﬂoﬁ ﬁhQUIolelgﬁdmsls%mQtanr @lfl@rlﬁMMNfJ}po%ount of
s of the volune of the reaction sol ution.

ne
adﬁ*ﬁge“aéﬂddrsurhwd%%Oéeandsaarﬁrﬁ?hlét PoKi Tl pRPasy CEg votume of
theydeoxiicle s@Qtm.t herld k@ aganube asednt The Nt o0ftimes and

can_be about i val ent or. mpre and
prﬁ?erfagfaﬁr UBdtpeR ﬁﬁr% gﬁmw?gﬁrgeww%utm
abouAQ51MEbe egquhmahentsioe, E@ﬁ&nﬁmdnhbﬁﬂﬁfahhysﬂhﬁuhxdrmude

gnleke ui v Ients or Iess reIat v t
°rch qb(alnl |%a) SBsacti'gn 2 enper & { 58 ?%senéztan bFn ghgpt 1 mole

eq@uraMeuahiynabommdanmém&®LCz&n®t 25mpreefenabllynabout more, and
ab%Qltté) nisoq %unezﬂ%Blc o@rtlgr Y aln§ {e%g%irb?_\gla?lﬁ@ulgoytmo]lete%uzléalente or

hour's "and or e prefera about hou
legonplativg 1l 1 My)le whyoperdual Hikd - from t he water | ayer

of t h@a@@gﬁlt@%q)ergﬁﬂ%t iboﬂotsﬁlnlﬂeldo%u(?rusagﬁw Qt%qltt 9 ttoh§0 °C and

next steg as water |ayer wthout isolating.
prieferadly gaguy A0 tthéOnéxt step wit hout |solat|ng, there

i's ma@{%/@ﬂh%gﬁ pter%I'ablt Q%O\Q@rlkt% £ARLRES Qﬁﬁrdlglde QHerM’oh about
successi on. When peroxide is used as an oxidi zi ng

1 tyéfithausst he next step, oxidation

Compound (IT1Ib) 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 okidizing 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 can be preferably carried out by neutralizing

the reaction solution wth acid such as sulfuric acid

and hydrochloric acid in advance. 35 (The third step)

15 The target conpound, Conmpound (IVb), is obtained by

the sane process as the second step of the above

Process A [00221 Patent Docunent 2 described above

di scl oses a nmethod for_ coupling 5 Conpound gﬁ) and

(11) 16 'groe" euppotty (ITPaynd 2&& i 25 ggweaﬁﬁ e same process
ad thd @dcoln@ st@pwd thompouadrotdds Mherein R is | ower
“)Ig I, and hydrolyzing after transform ng Conpound

%I to trans isomer to give Conpound (1Vb).

Ac c orPdit gt tID)chhieSltnEthribhheab’d@| dlsfdl@dﬂscﬁinﬁ@undi (tbA)coupling

to ) round eId emai ne
Com %%’Il)granél (!@ %%ghve rlnﬁ)gup T(?g 5ompoung (IITa) to
gltweami&fnorcrmtd oivst ephet@nt rRANSsi sme]r maslexﬁoidjdlediroh rzing after

tralf!lrfor%nn Mo the re({ilg'gl on %%chgrl ed OUt i X ompound (IVb).
Af1NG CAGH Teaction Int ermediate®and chahg RGP LHe

Arwadtiomo goliverthod. dheisiéler éram sbimeminsbh ascemmdund (IVb)
vsggeatrg £4 509 ITErH;]é( eq{i%maqﬁedto%l Hehe, 9f flesa evenhif the loss in the

tetrahydro ur an. e present |nventors ound
tr@oRfowrd 14 | $igp v‘;.as toegy ddetheynders exSludeal. acilfurthermore, the

refaQ@Q' t\'& n ca@ﬁgd %9‘6%' eik@ﬁtﬁqﬁ%/b&?geJ&Eo@m&m‘eﬁ%%h&d changing

target conmpound, Conpound
ther OURRELTO% EYVENH ff o CBYFfUGRA (SIO}‘)entbysucélub?%ctefChigl acetate,

dirPe @X%1 Gt 208 6 €a0LERD oaftgﬁrah@hk@ﬂuuaﬁ hydr ol ysi s.
Accor di ng to a process of t e Bresent i nvent i on,

t he
t ar get CcRRRSBUN Nt Obe furrd EhantPypranad EHpeRps deeraded under

tlabb éidnee dhaeaused %bﬁl@fBetfeﬁQafnﬂerﬁﬁoiﬁ |f5185bﬁilﬁi:hc1 fhd h@rget compound,
1 N SU eSS| 0]

third rried o

OB TSPl o dihat ker T o LBl ¢ [ogn e mpound (1)

s@oaponpdio Vk)dcadh beaaﬁ@parfe@k hyk ileactingoGanpoundcording to a

%ﬁe ) ogaalned gn t he. above rochs A ordB mﬁ%h iently and
FoGhd "EVB S e A "B o &F &P PRY MAsCagpF gribictgptly an

s sfiabys toibt alitned b @vsersead deyk ﬁofﬁStbptﬂlmabﬂeys salbdti thut@dstep can be

c&liYlq 8 APLLONALIY SHPSIALULEL, Alpl d 0NN 2L KY hoe 22LE.

Vat e ereof erelna er referre
[%ﬁﬁ%ound (Iva)) can be obtained by the above Process

t %x&&mml)' c?‘a& rbgnﬁslf E\p&{j bpore%@%%%&:o\t{gh E'X obtained

hydroly2|ng I n advance. ornula

inthy eb/?vesﬁ'rowﬁ o ﬁ_\thh(@@I}lp()Wd@\)

When a compound wherein R! is optionally subqututed lower alkyl,
optionally substituted aryl or optionally substituted arvl lower alkvl, 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
hvdrolyvzing in advance.

[Formula 13]

Rz\ /NH R2 NH 2 H
A A RONH-Z (V) s o
O o _ — \\O —_— NS s
T TCOR™ COH © %
0

(IVa) (IVb) (VI

In the -formula, R!* is optionally substituted lower alkyl, optionally

16
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30 (M) In the fornmula. Rla is optionally substituted

| oner al kyl, optionally 16 substituted aryl or

optionally substituted aryl lower alkyl, R2 is

optionally substituted |ower alkyl, optionally

substituted cycl oal kyl or optionally substituted

aryl, R3 is hydrogen or lower alkyl, and Z is

optionally substituted |ower alkyl, optionally
supgiiseteduned poweticalaklgnyhbstoptte dnatilylosesudigtyl t BE ed optionally

0 alghiy,su d .l ko i onal - ,

ey cat sy Py TG sy BERL R XioalBl 0P fional
sufetierséy iy, Rboz4]hydeapoundr (UWercar ke dtndai heds byptionally
sub8a€hidag 19&@1309!1@1(\%&\44411\ Canpeunded ! mer Em&lyl (:)L%tionally

reaction can be carried out according to anidation
subghépiedne Boserianally ¢ Hestiindoe Ipyee stk o eriomailyoyubstituted

cabh&eylkier f&ﬁorﬁdﬁmhﬁsm@g@%mgrc{cgyﬂh. and an activator
[0§ éh as acid halide (for exanple, thionyl chloride,
X

'yl chloride, phosphorus oxychloride or the |ike
IS usedpouagi dvBnhydr ib@g o®ka Gl Vi3t adaegher Géﬁrlxpound (V) with
u e reacted in appr prlate sal vent at

CoBB? %q{‘owlogf}a:% b?acéb’d‘ufa%%ﬁ FAFBE T B4 O HGFRE p5amidation
reAstian slekwehéqd ih ehe abyds FlaiéanDochmeh byl frothvank e,

di et hyl ethe di chl o t.han tol ue benzene,

Xy eﬁée/ cyclp ehexan% rhc{ g{{'/abg an la(r)lr%crtbv%oi‘ sgﬁ)])?ls acid halide (for
exaoatlat ehiobmt yhloaédt, atxe,lxlpe%nbanie rivepd Bmers @Ixmhacmde or the like

qﬁ%hfn md%%%k%@i&er bll gtBre tdee[zs gtrn)? (?gorflhg&ned %Q V? reggted in an

e can 'be used erre
apgpprihydsolfvanant ahddi Oi tonkld §G fqrfahme(téssamytesa@tm/hb@rs

suchyas, b%%?ve%Q (Pert‘?i}%rdr%@luﬂ ”d' I%'ieglé/,'ﬁl@{?n%n %‘/“d%ﬂ%%l ether,

or the Ii ke), thionyl or| aci
dltﬁMOéﬁ%ﬁlﬁ“&%ﬂ%rﬁOch‘een%x*aﬂrylenehmqur@e @elgisssphohesane, chloroform,

etQXV@Qelt%rcé d@l)tnlaaglegatearﬂia}{ggﬂéjenéytaﬁgt H%@(ta%g ggét%lhe(:%@etonltrlle
be used. As the alternative process, the tar

WS Hp St AR AR D ECBISPAI Hetdh bl ke r e PR ritp cConpos reﬁv@)toluene or
teaﬂhdly(d\/&)fdrlanan ApRAaREAAlE SOl \&mtesiaer>g acuZﬁtJretg@ch as base

hydr of ur an, t hyl formam de, dieth et her,
oGt Rt et Rea S B u@ﬁédmﬁe?fzé}ﬁehkf% drignyl chloride, acid halide
(egyclhexanehlbadanesxathl ahebaue oet Bybspcatat exybiiloylde), acid
hept ane, di oxane, acetone.

ent ane,
I%E?fﬂ% ??PFtva b2 ke Wit ure solvent) in the
pr esanctheohiltarsoride nsiongs saget tﬂtceabﬁiﬂip(ﬂldcb c3200b& db@kined by

out 3~ m nutes ur 30 Exanp of
r688H85n5|ngpgﬁgntéﬁfgéluag f§)1 carBonyWﬂPoﬁfﬁﬁﬁoIMﬂvent (e,

tediadyclrofrexyl deaebuodifom deidndiingtdre ek ubicdloromethane, toluene,
beq‘@%BQdi Ll%ge Vc(l%lé)%%la}%l, -h%_xgg’e a gﬁl@rc?fto@}ﬁl, %%&Oapertgpé{l k}utyl acetate,

car bodii m de
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-carbonyvldiimidazole,
dicvclohexyl - carbodiimide and water soluble carbodiimide
(1-ethyl-3-(3'-dimethylamino pr'opﬂ) carbodiimide).

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

[Formula 14]



Exanpl es of the groups of Z are the follow ngs. 35
[Formula 14] 17 NI ~-NSF NNto/ NCF3 Me NN I~
SS~N N CONMe 1'OO0 ~Owe 1-10 r-OFj N I/ FOOI

N~ OOCN1/ NV / \V/ " O ~% 0CF3 CF3 1 \I N
N-SM A NNY ~-OSNONAYF 1-f 0Ol ~CC'"CF3 OF
Ol / CH3 Conpound (VI) obtained as abovels useful as

a NPYY5 receptor antagogist. This invention is

\f@t her e%]\l};’%gned by the Yol I owi ng les, which 5
are'\h%f I nt o lim scope present

| nve?ltl on. Exa 1 [002

AV — S s
dowr ooy

O O ™o T
5 0
CF3
7S N
Sy s N
N/CFa |/| _ /QN; SMe N
\[O
S e}
T NN @
T
0 Ny
X
|
e, hONe o b

CH;,
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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[Formula 15] 18 2N ~-SSOHHH NHC , C (Il 1)

S N~ NaCHf S N~~~ OO 0 COzEt Et3N, toluene O CO2Et
CO2H ; CO2H (I 1) (Illa-1) (Il I'b-1) (IVb-1)
Additive: Water To hydrochl oride of Conpound (I-1)
(10.00g), were added toluene 5 (40nL), triethvlam ne
(10.72g) and tap water (20nmL) and the m xture was
cooled to 3 C. Conpound (11-1) (7. 459) was added
dropw se t He @tozfrt 3to6 Cover nutes.  This

H ion sol@rtron wasN\}\rred CforWabbth
Hﬂd—!—ﬁ riat ed bt @ nl_t he up oo
! ayer%%ﬁEg EBIgludn rrpou% ¢2Fla-1)Lin tol ue‘ﬁé“q)e{‘ Co.H

sol pion). To this rearuranpn sol utr on, wmbe) added tap gvb-1)

water 10 (40 mL) and 48% NaOH sol ution (10.03g). The

m xture was stirred at about 40 C for 2 hours, and
Addervesepaeat ed to obtain the |ower laver. 20%

sul syl u . b4Q) s_added dr opw se
therg? Lagrolf% I<5§48 ftC(?OomIg%‘emgl-éfgm?&:Bﬁ)ﬁ@ nd” el Iaﬂde‘i) toluene
(4DmIp herreehc]talnumesdlwvEp)n)deeapt Riagef €a0iI0Nan 8 AWhét m@Kture was
dded sodi um t ungst at ydrat 94ny) .. 35%
coﬁ%@r goggnew peroxit eglzo {s—r or (ba%ég‘)dgéadsr%%d%ed?hmm at 3 to6
‘Carvepvisaitherset et r@gctlon%hﬁhomeraﬁammmart @sto 1PhiGsfor about
sdﬁqﬁare%naéeltm%@g 3 8GR 2R0M 4046 0L 639) (Compound

m nut es a solution t um sul
(I{lg: bow) t%asn@rssls,UIIWd iTe thip watgpn 01008}, wase added tap water

(4gerEWa§,g ng@rl@g(?Ha&guh%% ﬁ%r(gl%f”s S[L“%eEQ%hPrg \2%§ stirred at about

r enoved his reaction s uti on
4047 Gpieirs @ Qe%Ssurs@rl trdc wepdated| Gei onta20 (M9 182Gy Eyver. 20%

sudOultQiARci@ QubenPHI. Jéjewgg XRHES d\Q@ﬁw‘?gé Elﬁ&%t@tat 40 to 48 °C to
about . C for _ 120 mnutes. The reaction m xture was

bef pFibe? b omprr thdhlIbhE £71 theatreasiaen srlshied) wi tFp 3L reaction

so@tﬁtlbiﬂ,p wiat @ldded heo Qe 1186 g61atst &lhM@at£al7oaelgd and; hydrogen
ried nder ;educed pressure with heating (80

C) to,
pe@f’{‘ﬂéieliolilriﬁ“ 9. CoRpERde IEV/BE PRV (90 ey e1tdi32 Faged'c over 61
mOnthydr Gakd Géh&eorOfsoGDdTBﬁuﬂzds Gtirddd at2:5bc[LQ02@]9C for 90 minutes.

18.??/%? go?)r\/lgl[z'“)“ 12‘6\% E?%]H%QED(EJ q&;;agg %%rid]sl‘]_tap water

(IOﬁg) 2ty , aded9d {dpwid H, thélaolélﬂrli)the&uzgh(i teupeﬂdﬂ,lde] was removed.
%hle’ ?aﬁ§1 naf)lgut.lon was all_gded dgg)p\g'lse %!)-L/o suleu?urlc 2c1§ solution

(1‘7 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)

'H-NMR (CDCl;. internal standard TMS, 300MHz)

6 1.05-1.20 (m, 2H), 1.21 (s, 9H), 1.54 (m, 2H), 2.09 (¢, 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: S, 12.57

19
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Calcd: C, 53.41; H 8.56; N 5.66; S. 12.96 Found: C
53.217" H, 8.59: N, 5.85 S, 12.57 19 Melting point:
Degr adi ng over about 180 C Exanple 2 [00281 5
Addi tive: Isopropanol To hydrochl oride of Conpound
(I-1) (7.00g), were added toluene (28nlL),
triethylamne (7.5009) and isopropanol (7 mL) and the
Ia%xture was cooled to Conmpound (11-1) (5.219)
Mol eapeied” Hre8pidicg ‘%‘”r?éraé’t%‘talté‘o ®to 8 C over 17/
m nutes. This reaction solution was stirred at 0 to 10
fqr about 60 m nutes. 10 Tap water (14nlL) was added
MREtD and separated to obtain the upper |ayer
ooﬁﬁ 31g) (Compound (Illa-1) in toluene solution). To
AJJ) S iactlon %Qlutlon were added tap water (28nl)
44895 NAORPARYI ution (7.02g). The mixture was
st| rTeleat'OtﬂﬁﬁthtdeZH (Q)Iﬁﬁﬁuéld KIDUHS; oawd Wt fiena sepREduede (28mL),

tain owner . | s ric.acid
t“egpuafbﬁ (12 %@ g) " was é% 80? mfa“ ey BE B Yf e cooled to 3
*Cabéism poom (Enﬁeffaﬁ Uglewte abhiepll-kl%p& 1e€ahpwmdat( RltoB 1§ over 17
n%tgbe "I‘g?s(:?é CEIO So'luﬁ:l ona as I‘I‘EA 3 r eaé%)6 or aggb}t %B ‘minutes.

adde m't ung sttat e de dra?e
waﬂﬁegehlmhbmaéea@tﬁlduth@ﬁtc( @nﬁwpam@edadzdeblwdndmm weper layer

(BESrf’Sqr ?t(@o%po%(%dt glﬂaa 1; QV&iu 12 ﬂ}ig q‘% 'ﬁfo %OSHJ& ol?lgsolumon

his reaction solution at
“6‘466%fbdetﬁf L3P SUAtat |(éﬁthHa&‘ndsé§f’/thﬁaQH fspttethls (DoRE) 20T\hasm1xtu1e

wdall sgoleves: hhot@psvetst 4(1H0Q) aW@Sth%qu%%aQEMOStham the lower
thereto and the surplus superOX|de was quenched. To

laygh- s $@ACtHon Wi deidbrolutaen Abddemeswreded dgogwise thereto at

absuk Stﬂdﬂlﬁ‘en@\&ér@tﬁﬁ Lt'b' 08 (8.7 3(99()Coalpoa1b1(au':(ﬂrlgom in the reaction
Lipggratﬁge to be g The m xture was stirred at
SO lbé

f- Gt 5%%}{0 GO e 2S Bdef espdipBn tungsipl dihydrate

(oﬂﬂﬁgﬁl | t esRd hyvandedihepetohedd i dditabe W@Sf)wﬁshﬁd witibd dropwise
a ﬁ§5 wat er, The undrlgd cryst al
a

et QPP B IR 1 baueEdr GPESELR BH gepfition solution at
abhﬁatéi(h@‘(fo) 1€) on@ieke 476 8H @ of smﬂpﬂﬂlﬂﬂa( [s VBt uloy sulflte (8.00g)

wegslsgl 5;4)%§Jndtﬁpb§'§§er3blcqb§gédr oc(li;(laeod{ dI‘Oé)W 1%1:oﬁgneotl d the surplus
sumymx}dhl ORB dfeuem‘cthn'demcthm rEpciign Oﬁg)ltlower\e.aaddhldd dropwise
(% ¢ 5 U t I 0 and neth no

2 (7t p‘gﬁlg&t Ele:')dmsg(ltu{}%ogh V\gsﬁ?é)giet %g(t)l?{ ggo(ﬁn te ;i;rpra urde to be pH3.
THelmizyuyes v2Egytivees atdédutdrbpiifse abeer et mamu2es.0 Yhe reaction

m&\f@fe 4&8:1@@'11%1@&1: easnd -Elill ﬁt t]}yé qmtlncle(e \Z 50@& Nap \\alqgedlmL of tap
t heret o and Conpound

water. The undried crvstal w a< collected and dried under reduced pressure
with heating (80 °C) to give 7.86g of Compound (IVb-1) (88.5% vield, based
on hydrochloride of Compound (I-1)).

Example 3
[0029]
Additive: Methanol
To hydrochloride of Compound (1-1) (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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20 (5.21g) was added dropwise at 2 to 9 C
Triethylam ne (7.509g) was added thereto and Conpound
(I1-1) (5.21g) was added dropwise at 2 to 9 C. After
stirring this reaction solution at 0 to 10 C for about
30 mnutes, tap water (14nL) was added thereto and
separated to obtain the upper |ayer (46. 57g) 5
(() ound (IlLla-1) in toluene solution)

(5 Flghat at iadh e f at @ PsH s oo dAd €|||Talef)‘“\1ﬁa§1@4<590g> was added

th[eg&%oandT v npy ARAT atri oN(sr 2 ©sSwat LR wWikd lad-d ko ig°C.  After
t he above Exanples and a case that the additive was

StHEtR g BB " St e SR 2t 1019 #lble for 2bave K dpirtHes Thp water
(120NN a ©fadaRd aim@utd aﬂﬂedl@ra&ltat@ﬁ to Aldhin Vee natper (K e0f(46.57¢)

t he ad und ent (Illa-1) i
<Ceszw|n3 i %ﬂgen Oy ror ey dey 5ﬁﬁtlgnzfate of Compound
(1lisoprepanals4V | Tol uene 4V 98.8 Exanple 3 Mt hanol
[Oé ToI uene 5V 94.5 Conparative No additive - Tol uene
I exanple (1V of the anmpbunt of an additive
nean@hbrﬁrepetaaﬁcbrveate@ dfgcmpbhedéulbstr)aimeth)e abgvecBrpipples and
ut, th actjon t hou | ati ound
a gfisle th q th%tehd 1ve W as nV\él %(ri]g?%tweer%é:ggl Q?C(%J:FgFed by
[Tqbémtl]tatl ng the react| on solution with 15 HPLC

wi thout isplating thel conpound in a,% cas | Thes I
cleared that the prepafatl on rates e Co brtﬂ’]dprepalatlon :
(111a-1) V\PX(ﬁiltﬁ’@nSI d t}:égbal1 dl(g a?l each aIP casas tEat of|
an additive was added conpare he, gase t h@b marund

addi tive was not used. 20 | ndust r| ﬁOIAmJI i cabi{lilfa 1)
MM_QFWGQES of th® present i nvBriteon 4Vs u8éful as
Faxapridedss [flopptdpanol nduStri al prepafduknn Hecad8eé it

Feam mafel v Machasfof j ci eh¥ |y prepar e| Boppoadd (9445 and

ComPara2ive | No additive !- ' Toluene 5V | 52.7

example | i |

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

To carry out the next reaction without isolating Compound (I1la-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 (I11a-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

(II1) and (IV).
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Claims [1l] A process for the preparation of a
conpound of the formula (Il1): [Formula 31 H 2 NR
S~ (11l) 5 O CO2R1L wherein R is hydrogen, optionally
substituted | ower alkyl, optionally substituted aryl
or optionally substituted aryl lower alkyl, and R2 is
optionally substituted | ower al kyl, optionally
substituted cycloal kyl or optionally substituted
aryl, 10 salt or solvate thé#!&®%, characterized by
reacting a conpound of the fornula (1): [Fornula 1]

N (I wherein R _has the sa n|n
L Elr oo VaE BT EE o Pt SgIPHE Y haE Wt Lt Heg 11T
[Feompousd of the fornula (I1) [Fornula 21 R2- S—Hw

(II»1 0 mhereln R2 has the same neani ng as defi ned
Hal is hal ogen, in toluene solvent in the
esen f at |1 ddBt one of additives selected from

) ﬁgﬂﬁlstlng of water. al cohol
di met hyl f or 8 e di met hyl acet am de and di ne
whetredv eRhaire. h{PjogThe qrtocedsy f enbitheitpepavat i okkydf optionally
sugﬂklmeqi’ a ?rFII noééqgnaqulglllkfs% ‘Jusc Wata?[l B er alkyl, and R2 1s
I sopr opanol . f‘ocess for the preparation of’
Opél@ﬁsblancw@fstlttheed‘o}romllaa(lkw op 2% nfaHyr naubatig] oD csqiwkyl or
optio¥hyQub 4Rl Wherein R and R2 have the sane

nmeani ngs as defi ned above, salt or solvate thereof,
saltoor solvate thereof,

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 with a compound of the formula (IT):

[Formula 2]

R2—§—Hal (1

@)
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,
dimethvlacetamide 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]
R%S/NH
A \Q )
O o
CO.R!

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

salt or solvate thereof,

o
o
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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 conmpound of the formula (IVb): 5 [Formula 71 R2 H
S-- N (I'Vb) 00 CO2H wherein R2 has the sane neani ng
as defined above, @salt or solvate thereof
chaiaPct i DR 9 HpEr BI PRGN ebripsuttamana () £ 6pkupy solvate
th(e'rE(LfaBy thd G rbE&dsmeit 815Jm H, a%dNanSmG'gl #1@) obthindd ERBRIund, salt
Whereln Fdﬁ is optionally substituted | ower alkyl,
oIty Bifathafe&lbst it uted aryi or optionally substituted
[4draybréeverontkybrepaid 32 dfas cbNBosANEfFBATLAGURS(IVD):
[FdEfI ed above, 15 salt or solvate thereof to obtain a
cﬁﬁﬁ‘ of the formula (111b)): [Fornula 6] H R? AN
g (IIIb) O CO2H wherein R2 has the same neani ng
/d

above, salt or solvate thereof and
$ i z he obtai A¥B) conpound, salt or solvate 20
t her eof >~ 5]COdre process for the preparation of Caim

wﬁereqneﬁﬁ z%eflll gé(lj bymgaptg‘llcm ngﬁa gorg'gound of the
ormil a % i d% TFormut'a A

salt or solvate thereof,

characterized by hydrolvzing a compound of the formula (I1Ia):

[Formula 5]
H

R2. N
ﬁ/ \O\ (lia)
O CO,R'2

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

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

[Formula 6]
H

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

wherein R? 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 (I1la):

[Formula 8]
H

2 N
R\ﬁ;/ \O\ (la)
-0 CO,R'2

wherein R'* 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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R~S (lIlia) 0 CO2Rla 25 wherein R la and R2 have the
sane neani ngs as defined above. salt or solvate
thereof by the process of Claim1, and using the
obtai ned conpound, salt or solvate thereof. 23 [6]
The process for the preparation of Caimb5,
characterized by reacting wthout isolating a
onpound of the fornula (Illa) or (IIIb) or the salt
[6 fJ}tﬁ vaocesscipipbh P 18P 2t Mot otinirlaing | d/pFhaxageeripyd by reacting
w1$ﬁ)d)1\/tais®1§ﬂ'lﬁéf%otfohmﬁcfmndb\opl’tﬁ)%%&ﬁnflﬁgﬂ?ll':kﬁ cpr?m&g]a&hméiu to give
a conpo of the fo a rmul a
a eqnpe r%‘%%pﬁ‘?)fcf{i—“?l@\/{l)% Cfal\tlvl‘?érgé %eF%)fand Z have
[71 hepwae®es MRathengs pasatiehidtedcahpyend op kg fRGEL I CA) ] y
Facceptg |l e salt or solvate thereof, characterized by
8BPHIhI'hg a conpound of the formula (1V) or (IVb),
salﬂior 10 solvate thereof by the process of any one
| 3 tge 6, and reacting the obtained conpound,
é@?t | vat e thereﬂf with a conmpound of the fornmula
mher¥ i'/n R3 i s hydrogen or |ower alkyl;
Zis optionglly substituted |ower alkyl, 15
optionally substituted | ower al kenyl, optionally
wisrlest iRFuRédndm heye dptisemal ingpanmpysas tefindd labwes.

phaa|r¥rpa>$¥ut199hk %Q@l:ﬂ)%b%lggfﬂ 5:“50‘?%&3{}%}%}{?' yl or

optionally “substituted heterocyclyl, salt or solvate
chaphattesfzed[ 18] oAtzignpomdoBPoune ‘ffo?hﬁ.llf%lm(llﬂlal W) or (Dgp), salt or

sol F&@”ﬂ-ﬂe@eé-fo])\ Hhe }sfoweéé Io“%nl) one &f CIGRE 3 569'6; 4Hd reacting the
sol vat e t hereof
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, optionally
substituted lower alkoxy, optionally substituted carbocyclyl or optionally
substituted heterocyclyl,
salt or solvate thereof.
[8] A compound of the formula (IIIb-1):
[Formula 10]

A
3 (Illb-1)

“COLH

H

salt or solvate thereof.



