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WO 21)1)8/1)1)1931PCTMP207/ 06328 DESCRI PTI ON FUSED
CYCLI C COMPOUNDS Techni cal Field The present invention

wo edoapew3t o novel fused cyclic conmpounds havi neCEIIGRRABG3208

receptor function nodul ating action. Background of the
| nventi on As GPR40 PREEHRFIMNoni sts useful as

agents for the prophgigey Tyeh I eal@Btiipal di abetes

and the like, the 10 foll owi ng conpounds have been
reported. (1) W2004/ 041266 di scl oses a GPR40

receptor function regul [ risi a compound
havi ng. an aromatic ri ngi‘%%n%gég})o%%eig pabl e of

r el eagheg pratiean. invent{d) ¥YOPHOK 105 el stisesesyvalic
coigaour&d rhe%,esent ed 2 the 15 followi ng formula (1): .
opds. haYRICARETRA FREFREGE PURCELAh aldhraihy action.

substituted cyclig8k8¥Bund of | ik Adverfiptional ly
substituted ring (the ring should not 20 be thiazole,

oxazolPe, GPRifarererind pyenizote)uscElamb Xuents dach the
R g STASEERLRD 301 Rl %l P TN, ene
following compounds have been reported.

(1) WO2004/041266 discloses a GPR40 receptor function
regulator comprising a compound having an aromatic ring and a
group capable of releasing cation.

(2) WO2004/106276 discloses a compound represented by the

following formula (I):

o
~Xa Xt~

wherein

(N

Ar is an optionally substituted cyclic group;

ring A is an optionally substituted ring (the ring should not
be thiazole, oxazole,  imidazole and pyrazole);

Xa and Xb are each a bond or a'spacer having 1 to 5 atoms in
the main chain;

Xc is O, S, SO or SOs;

ring B is a 5- to 7-membered ring;

Xd is a bond, CH or CH,; and

R' is an optionally substituted hydroxy group.

(3) WO2005/063729 discloses a compound represented by the

following formula (I):
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25 ring Bis a 5- to 7-nenbered ring; Xd is a bond, CH
or CH2; and Rli is an optionally substituted hydroxy
w@emspo1931 3) W2005/ 063729 di scl oses a conpouneCT/JP2007/063208
represgnted by the following fornmula (1): WO
2008/ 001931PCT/ JP2007/ 063208 R1 wherein R2, R3, R4
Ram a#@gi‘a hydrogen atom a hal ogen atom an
optiara stog \gdlhydrqparbon group or an-
optiongl |y 5 substfjtufed
are each a hydroge hal ogen atomor a Cl1-6
al koxy group; Ris nal |y substituted hydroxy
group or an optionally sfbstituted am no group; io R2
i.s a ,hal ogen atom a nitro group, an optionally
&% ut ed hydrocarbon group, an optionally :
FBYbsP) trt @hchrAr oxy SEOWD IBAPHRRIHORAIY, aubsliblyehedtom, an
am no group, an optionally substituted mercapto group

G- ispa ldnalsup ssdbsiteduhrdraeyrber oo ih aptiminanally
st h ..group; 15 E is a bond, an
optl5ﬁ%ﬂ%§ggﬁﬁéﬁ%&ﬁ¥géh§1.4 al kyl ene group, -W-

R'MNasd VY are- $eiN &3) ydidb gdmbaroni,n alhadodeW? agba €8CA C) ¢

bond or an optionally substituted Cl-3 al kyl ene
,{;KQﬁX B% is a-hydrogen atom an optionally

R ubstarn Wrrd caeil yO&eBB 9t ut8d ORYELHRY | yrsPSd tad @fbtionally
hydr ocar bon group); and 20 ring S1 is optionally
Srtﬁ%%méiutﬁ%ﬁmmt §doBY; substituent (s) selected froma

al:@gen a ti jtute .
oS0 SO O | 0B SRR B dRERA Gges cucea
hypsiiograddoyn surosipy, t ahedpaibnal Yy osyh s ipi oviete chtdwatx yRbroup, an
5%¥%Jg%f¥ymgd%s%g%u%%dsEﬁykgagggggjyagioptionally substituted

dr oxymgr oup; R10 and R11 -

mercapto group, an optionally substituted acyl group or an
optionally substituted heterocyclic group:
E is a bond, an optionally substituted C;-, alkylene group, -W'-
0-W?-, -W'-s-w?- or -W'-N(R®)-W’- (wherein W' and W? are each a
bond or an optionally substituted C;-s; alkylene group, and R® is
a hydrogen atom, an optionally substituted acyl group or an
optionally substituted hydrocarbon group); and
ring S' is optionally further substituted by substituent (s)
selected from a halogen atom, an optionally substituted
hydrocarbon group, an optionally substituted hydroxy group and
an optionally substituted amino group;
provided that R' and R’ should not be simultaneously H.
However, none of the documents concretely disclose the
compounds of the present invention.
As dihydrobenzofuran compounds useful as synthetic
intermediates, the following compounds have been reported.
(1) WO2004/106276 discloses methyl (6-hydroxy-2,3-dihydro-1-
benzofuran-3~-yl)acetate.

(2) Helvetica Chimica Acta (1982), 65(6), 1837-1852 discloses

2



25However, none of the docunents concretely disclose
t he conpounds of the present invention. As
waldegdowbenzof ur an conpounds useful as synt het PCT/JP2007/063208

i nt.er medi at the fo conpounds have been
qucpl&ﬁ'ﬁafeso Gt o 5 200F SORET o0 o] S SHBE I 21 3-
usadi_hydro-1- 30 benzofuran-3-yl)acetate.

éf) Hel vetica Chimca Acta (1982), 65(6), 1837-1852
)s $1Q8E 4 43062 00830598 1 PO 3PP 00TIOB IR At i Tal

@%ﬁ?ﬁ#ﬁ@%ﬁ?&?uFEESLP§§¥9§ﬁ§%§%§§§%%?§EYLlei’gbtica

5 resolution of 3- Disclosure of the Invention
(carb neth%I%tZ . 3- dlggdrobenzofuran 50 scl osur.e of
the | ent inveg OBr%Js%ﬁta‘FrRﬂ’e‘h‘H RQiyed fused

BV iddghpawels huwﬁgcxctpﬁwomm@r hawi i éh @Polaféﬂatmg

receptor function nodul ating action, which are useful

s iqmg UMby Che @6t HG6GUAsasr Lagehin IeFTetRIqIUSFhytaRasnts
R WRALIRRL90x AR e32Peh oL | dfun NG, 458NN 5 e

invento fAtensi vel y con vari ous ies
10 and f diwed piresent-hénvenpousdsave piesent sk Iy ddrelucted various

ng farmula, (I expectedly have a s i,or
4 30, osg shak. YhE: Porbotndn o isianaing BY the
mqwlwge@munaar (MRC aﬁbkﬁétt@apyl Ued ve Sélcgh;ﬂé‘rlor GPR40
stability and the I|ike, ﬁartlcularly have | ow
=t

HESERGOE ,aggﬁaS§hawtgaéath WCWWQJ&§W@§%I8§M
ﬁﬂgy Il Y
cherlrrlﬁgaé%}Est r &CP%I‘BguE:EEI‘ gg?ﬁ aa%gé?%)f)ﬂf%o}?% can eﬁskgf’e
5 pﬂﬂinﬂuﬁamlyphawﬁadewttoahcaggntandosdemgqndnphdnmmcoklnetics

rea nt, of R40. r. tor at at hol ogy Or
c%%égﬁgﬂeﬁd25u Elfﬁﬁgcﬂ ?e@hﬁtii##% &on
el feld eheafickhhe slﬂfra&eﬁt:el ﬂu@ﬁécbf_m arﬁﬁCiﬂ{éiﬁé)‘g:lﬂé, tda@l be

resent_invention relates to_[I] a conpound
$%Qﬁé§§hp§@ fhy Phermaraiibicel)agents for the prophylaxis or

treatment of GPR40 receptor-related pathology or diseases in
20 mammals, which resulted in the completion of the present
invention.

Accordingly, the present invention relates to

[1] a compound represented by the formula (I):

25 wherein
R' is R®-30,~ (wherein R® is a substituent) or an optionally
substituted 1,1-dioxidotetrahydrothiopyranyl group;
X is a bond or a divalent hydrocarbon group;
R* and R® are the same or different and each is a hydrogen atom,

30 a halogen atom, an optionally substituted hydrocarbon group or

3
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25 wherein RL is R6-802- (wherein R6 is a substituent)
or an optionally substituted

wd 2@sdoosi dot et r ahydr ot hi opyranyl group; X i s BCO@RMOTN63208

a di val ent. _hydrocar.bon qgroup; R2 and R3 are the
@br@oto]ron@ilf]f%lsé’??ls%&%&tégcﬁyggoéyh?/]a‘?%én atom 30 a
Hfalegen® ad o tiad) Qid ofaldiv rebaski buked BydE9car 80D a1kyl
group or. WD 2008/ 001931PCT/ JP2007/ 063208 an
FRuR A tipnaldst istbséd thfadoRy Bydupxy RIreuRl(R5 are -

; Lfferent . _an ' - I . group
%lpt gﬁal% % sb%tglszte?lteu? 't'eLaabgp E%g%j}(éy 3?@%%‘%%?;&%‘% Ais
suliEnizera tr (g sefjkictpd Fyofhuat helodewi agomd, an optionally

bst.it el ected froma hal ogen atom an .
S o et er bR Ay RRGe aP BT by Gl LRsubStituted
BRFaARIdno U RS bt 8@th¥HR0XY SRS ARt @NaPRid Y

substituted am no groijggl;g ring Bis a 5- to 7-nmenbere
¥iHY;B ¥5 & 2 héed 'oremherednding; R is an optionally

Bulst tb‘é?m%fjo'})’@@gxyalg&oup, or a salt thereof

(herel nafter be abbreviated as conpound (1)); [2]
RampamdptiiomnsfidyeisnbRt it st &8- BRrotwhereny, R6 is a

hst it 1 th d .af thy
STk, S G PR RS St M cad s gramppone
(®)]) ;compound (1) wherein Xis a Cl_6 al kyl ene group;

&5}% compound &I) wherein R2 and R5 are the same or
frERnghd ldakhersia RydrodenSatoniwherrminden it am

Qo b t3l,kyl 20 group; [6] conpound (1) wherein R4

and R5 are the sane or different and each is a Cl1-6

[ kydhegcompound7p fc thpoehdvétnemhsrmed [2hg whemeianR® is a Ci-

unsy ititgt ed benzene ring; 25 [8] conpound (I) -
er |ngF|H8’B i s tetrahydrofuran;

[4] compound (I) wherein X is a Ci-¢ alkylene group;

[5] compound (I) wherein R? and R® are the same or different
and each is a hydrogen atom, a halogen atom or a Ci-s alkyl
group; :

[6] compound (I) wherein R* and R® are the same or different
and each is a Ci¢ alkyl group;

[7] compound (I) wherein ring A is an unsubstituted benzene
ring;

[8] compound (I) wherein ring B is tetrahydrofuran;

[9] compound (I) wherein Y is CHs;

[10] compound (I) wherein R is a hydroxy group;

[11] compound (I) which is selected from
[(38)-6-({4"-[(4-hydroxy-1, 1-dioxidotetrahydro-2H-thiopyran-4-
yl)methoxyl-2’, 6’ -dimethylbiphenyl-3-yl}methoxy) -2, 3~dihydro-
l1-benzofuran-3-yl]lacetic acid,
[(38)-6-({2",6'~dimethyl-4’-[3-
(methylsulfonyl)propoxylbiphenyl-3-yl}methoxy)-2,3-dihydro-1-
benzofuran-3-yllacetic acid,

[ (38)-6-({3"~-fluoro-2’, 6’ -dimethyl-4’-[3-

4



[9] compound (1) wherein Y is CH2; [10] conpound (1)
wherein Ris a hydroxy group; [11] conpound (1) which

wWo soogebwat ed from PCT/JP2007/063208
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%éé%ﬁyf%éi§5391 pro g&g]%lphenyioéldfiﬁééggydro ZHgﬂﬂydro 1-

béﬁﬂ&id}:@fb‘]?—%l]@ce@lﬁeEBYHW phenyl-3-yl | met hoxy) -2, 3-d

%gr 0l- benzof uran- 3-yl }aceu c acid,
&= ({35~ ctrlogpmal W§l ~dimpghyl-47 - [3-

((n?éﬂmbenzo% LYM’ &kﬁ} %BB%%%E??%&QCI d, y%ighé‘@ﬁ&g}()y-)z 23—%1%3}?11‘0 1=
it Sl s mni 413 0

fﬁ%%% Y ey PRrBIBETa o eagam%t%—rfe'tm—y) 2, 3-dih
[(38) = St _CthPg§xyhb@pﬁF%g%ﬁ§L§1}@TEFoxy) ~2,3-dihydro-1-

QQRﬁqﬁﬂnﬁm1am¥}ﬂF§e§5§x§pbﬁphén91 3-yl) met hoxy) - 2, 3-di h

_ b t d,
N s e e s i ety 4 (3.
(wresitthydl ssadl Foommd ) ppopp&wpbphhnyyﬁ 3y Y} haretdiox)yy 2,3 -3kidividlro-1-
droé benz fur gl ] acet| c acid, and
Hengd i G

mﬂﬂtﬁNkﬁMkﬁﬂ@kapb@ﬁ@&Mhalmb?ﬂyl 3-yl ) met hoxy) -2, 3-di h
dro 1- benzofuran-3-yl]acetic acid; [12] a prodrug

SlcamSERdd rreptprafuncEhraonedelptor ¢aRRIITNgG compound
d Iatao&) g{y&% §hgge8@n'pound (1) or a prodrug

er eof ; a pharmaceutical agent conprising
kﬂcﬂip@mﬂla(mgaoemtacpﬂodgagtt bemeofsing 1&mpdind (I) or a
p\%’ﬂa qlacetlﬁtl cal. .agent of the above-nentioned [14],
cird shan ggént for the prophylaxis or treatnent of

i b ettes pha@nlatelitacaet hgent op £t fige paIOPRY-hastitsided [141,
treatment of diabetes in a mamal,  which corrprlses
hilst @0 RGERL éPFeEPPVBTARBYREXLS bnpRAMdITnY o
drpdidyg ;t hereof to the manmmal ; [17] use of conpound
(I') or a prodrug thereof for the production of an
Lalggénta mthqde ferophgl rxpehytaxisatnehreafngs diflsktadstes in

aé%ﬁ%ar "a sal y émﬁquQXd%%%ﬁgsgefo ra$%ﬁe§%€%%cg} Ofamount of
campaptnice 1)y cac ki peotlaum ghefesdnpo uitite repiresient ed by
El ﬂﬁ;;ﬂg mpohnd (I) or a prodrug thereof for the
production of an agent for the prophylaxis or treatment of
diabetes;
[18] (6-Hydroxy-2,3~-dihydro-l-benzofuran-3-yl)acetic acid or a
salt thereof;
[19] a production’method of an optically active form of a
compound represented by the formula (III):
z 0

D)

COR

wherein

Z is a halogen atom or an optionally substituted hydroxy

5
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30 COR wherein Z is a halogen atomor an optionally
substituted hydroxy W?2008/ 001931PCT/ JP2007/ 063208

w@e@sapo19and R is an optionally substituted hydP@ryP2007/063208

rou or a salt thereof (hereinafter be abbreviated
‘%&Uégrr&c%ind (111)), which conprises subjecti ng a
mq@%ﬁ@prt&%%agg %qngléuw& AR R diddup,

wher ei n each is as defined above, or’ It
arher et ﬁ'-éueefue@if t bﬁrbénaﬁb%vb@t@@wmmbm qomppund

@ﬁ]ﬂgdnpou tr'@pgggg%:égg%%glnviq¥l q%avgiéﬁad%%ﬁ%ted Y

HEHeRA» red @pt(@l )agoni st activity, show superior
inope ties as pharmaceutical products such as
+%ahd the like, particularly have low toxicity
) ki fgXics such as 15 bl ood sustainability
+k#Z, and therefore, can be safe and useful
for the prophylaxis or treatnment of GPR40
receptor-rels gg at hol ogy or diseases in mammal s.
[Detail ed Desc |6€ion of the Invention]
wWhdresis: etlolr wiysbodpesi bsedefased hebds¥al ogen at orn' in
ification, a fl

the 20 t ri ne at
A EhameoR” HRBRERBS Ee b i I ¢ TR e s Egpund

(e )nenld eRedsymmetricUpb@sst DbRFMSEispeci fied, as
t he "optlonallymm ubstituted hydrocarbon group” in the

e ddret 1§$@e|f|cat|on for exanmple, an "optionally
SUbStﬁ%%t%%mB%ugdgl5¥|tﬂéqueseﬁ%'invention have a superior

GPR40 receptor agonist activity, show superior properties as

pharmaceutical products such as stability and the like,
particularly have low toxicity and show good kinetics such as
blood sustainability and the like, and therefore, can be safe
and useful for the prophylaxis or treatment of GPR40 receptor-
related pathology or diseases in mammals.

[Detailed Description of the Invention]

Unless otherwise specified, as the “halogen atom” in the
present specification, a fluorine atom, a chlorine atom, a
bromine atom and an iodine atom can be mentioned.

Unless otherwise specified, as the “optionally
substituted hydrocarbon group” in the present specification,
for example, an “optionally substituted C;-¢ alkyl group”, an
“optionally substituted C,-¢ alkenyl group”, an “optionally
substituted C,.s alkynyl group”, an “optionally substituted Csg
cycloalkyl group”, an “optionally substituted Ce-14 aryl group”,
an “optionally substituted Cs-16 aralkyl group” and the like can
be mentioned.

Unless otherwise specified, as the “C;-¢ alkyl group” in
the present specification, for example, methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,

6
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5 "optionally substituted C2_6 al kenyl group", an
"optionally substituted C2-6 al kynyl group”, an

w0 opsioaal |y substituted C6- 6 cycl oal kyl gr oupPCT/&#2007/063208

P9 tiqn II substituted a oup

et DeSbgRtvla By 2 Hiey I b awatigped.

l'i ke mel@g @S%ﬁblrﬂﬁl@@ sBELNE eSS, Ohhernd Sec Spefiddd, group” in
as the "Cl_6 al kyl group" in t he pr esent ~

By qqaseati sRecisicakanpl efomempl%x WAnyJor dppApenyl,

p%%ﬂ“?‘rﬁ%%’v\o 2558r 60185 Lrf SREBLS Thasbe T Ok 2 and the

Tidop ersry be menyhoaad the |i ke can be mentioned.
er Wi, eC|f|ed as .the

Unl th ,
oo leag BB, RS bpgls ¢80 16 Re G ARhyny1 growp” in

ﬁﬁ@)ﬁres@h‘tp%;fb)ébafh.&ﬁﬁ'i@ﬁ?nfbr 8x&hgspé1 Lyutyn-1-y1, 4-
4-penten-| - hexen-1 -yl and the 5 |like can be

Hﬁém&rrb-ﬂe-dfl' 5-hexygnilzys epﬁeFmsblls%e%arh% meg igped .
"2 6tﬁh§%§ otﬂ%?%EsF'QﬁégffPégse?é ?ﬂ%ﬁ“é] r##¥5é?fyl group”

exa enfyn
Hn¢11d1 @Heiskeatc apebe fnreatuonedfoﬂnémspmh&rw]s:@ropyl

speci.fi.ed, as oal k roup” i.n the
SR ¥ enoRerEuE « SYELRRRITE. S Py i (o be
neared iyl cyclopentyl cycl ohexyl and the Iike can
be nenti_oned. Unl ess ot her wi se specified, as

the wEB-lessaofhegidap” SPACL htedr e@%n*%h%pééﬁrm a&kilogroup” in

e, I )
2- bfﬁﬁﬁﬁg?sfp%%g%xgﬁgéﬁ 3pEBPy%,?ﬁkny1 _anﬁhnqphthyl 2

rephithd | |2k@1mﬁnwéyﬂren8rmeUenYhElw&mmqnylrmy [fe-anthryl

R ey ALy £ S G —

pdiie Ay, benteasi enedpabili@ssyoshenyased spes birgd, &6r
the "C7_16 aral kyl 20 iI.n the pr esent
egﬁértalfqrcae.t&ﬁhﬁf%fvné?aﬁgvé apenthe L PRer@athyge mentioned.

d'DheQMhE%%hbkhe%wQQQhE ket byl a2- @@@hkﬂM#ﬁ%EQXkyl group”
2, - dlphenylethyl 3-p enylpropyl 4- phenyl but yl
qg@@p¢|spgc@ﬁpﬁghypypnﬁ@hyexample, benzyl, phenethyl

ﬁﬁezﬁﬁm Ted: bashRYRReEHLL; P B APy i % s
dxghanytdﬂhwlsuBsphényé@rbpgﬂpxy ghémmﬂbmtylJmﬁﬁphﬁnyﬂpentyl,

B nsrSy SBputy « i eabete PRSP ot yinetnyl ana

traptiioralday pebakhtubadghet erocyclyl oxy group”, an
"optionally substituted C6-14 aryl ox roup an 20

"opt | meﬁﬁ Sibstiigeearerifbedr ankyTloxy" eRtoiaraldnd
§JB%€ : e ﬁagggg §§nEE825aI&n the f@%géﬁ %ﬁg@gfﬂég%%on, for

speC| e presen
espragilfd,c at Mwydrbay gxanpl’e, anthpkyqnalhpxgubanxnand Ci-6

SRRy SR et ERLLEN b EEl PR e BTNy
group”, an “optionally substituted Ce¢-14 arvloxy group”, an
“optionally substituted C;.16 aralkyloxy group” and the like can
be mentioned.

Unless otherwise specified, as the “Ci-s alkoxy group” in
the present specification, for example, methoxy, ethoxy,
propoxy, isopropoxy, butoxy, isobutoxy, tert-butoxy, pentyloxy,

hexyloxy and the like can be mentioned.

7
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ot herwi se specified, as the "Cl-6 al koxy-Cl_6 al koxy

w@emspdi9dn the present specification, for exanptBJP2007/063208
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met hoxynet hoxy, nethoxyet hoxy, .et hoxymet hoxy

et hox HhETHES ispécégﬁ’eﬂe fentheneeis alkoxy-£y-¢ alkoxy

dhoupheli e oy Gnd=nt GHRURTiLAtibR, PESS€Bkample,
speci fication, a hydroxy group substituted by a
meih e EsdIaRy g oxyeltbaxyane beoruEne tlopryl, @khoxyethoxy and

ﬁ{eefﬁﬁgénlceane e%sti%fnte he heterocyclyl oxy group,
t'ef rahydropyranyl oxy, i"azol yl oxy, pyridyl oxy,

pyr az Ay ey “hexazolkeylcx oxtyhgeoybOxin e ydoxyerd) and

the Iike can be nentioned. Unl ess ot herw se _
SRRy ndvog6 Y4 SEPPPoRYOSF bERSSR DY e PsgiReYCLic
SRAET iIKaldPbar Pe BXATRLAedPheOX Ve fer MARNIWEPDs of the
2- naphtgél oxy and the |ike can be nentioned. Unleéess

Wsey f9redpadetiahydropBrannal kyy oxghigzolyloxy,

0 ot ) ocifi Con for . ’
D eIy s R e S AR dnmiony
dymd edse dtiliey wisse bepeenftiededas the "optional |y
substituted nercapto group’ in.the presept "
speci ftfrglftsison?c lé’)?aﬁﬁﬁg}féedne?%aw% S(l:@up-a’ry&ﬁxy group
iroptHO P d dertuRPdAi Wie@ tEont 20rabkyhdNd 0 SHOWPxy, an-

"optionally substituted heter ocgcl i/[t i o group",” an

et HoRaRY Apsphthyvdexucand bhrel thke e¢rbupe menftioned.
"opti qpal i tut.e ; ral ky i Q~9r oup

the | %éc%n%%m% %o%gg;%égfg’ssé%t lré?wl Cs%ms%gfg’ll? 928"3’
grougdfe IrClthe gdeglenlti spgrafiptalbonn foe exameld, benzyloxy,

eci f.ication, exanpl e thylthio t hyl t hi o,
p;f%beﬁl}%o&y !%’é{)r%ilﬁyﬁ‘tl%gpf:éﬁggﬁ Fen %‘%f’é& but y! t hi o,
tert - N dhicrhasiehi ke sbeke rean, bgs mend i ofeEionally
Unl ess ot herwi se specified, as the "heterocyclylthio

PV TULEES MeTsERsenOTOPRC R chle opresemer sRpe bl padupn, for
Suiihst id veRd D% ‘HeLpFoCcys! *\gpe%eﬂzﬁilyeé%@m&% Ci-e
nmenti oned. As préeferabl e exanpl es of the

Hgpertduiy Ighnaur”e gnodpptiensahydsupytytedilogterocyclylthio

' |yl t hi o, .pyri-dyl thio, . | t hi . "
BRI, e sPRbal: RS YRR e o rougy, o
‘o trientd Idne diub3flinuessl o herar ik wipdaid igbupas anldethe like

"06.14 arylthio group" WO
SFOEOFEEIOBEIP2007/ 063208 i n t he pr esent

speci firtild Ot Hcdtig%arpke: rPEENYAS NRe Hc, alkylthio group”
nhaphthyl thio, 2-naphthylthio and the |ike can be
erthomagsent specifiieasionhefor sexapelbef imebhwubthin

estgzéa]t:g}lé%g{?:%éﬂ gt?qiga;g%%loéf@yr}zﬂoﬁ?gy’q}tylthio, sec-butylthio,
tert-butylthio and the like can be mentioned.

Unless otherwise specified, as the “heterocyclylthio
group” in the present specification, a mercapto group
substituted by a “heterocyclic group” below can be mentioned.
As preferable examples of the heterocyclylthio group,
tetrahydropyranylthio, thiazolylthio, pyridylthio,
pyrazolylthio, oxazolylthio, thienylthio, furylthio and the
like can be mentioned.

Unless otherwise specified, as the “Csi¢ arylthio group”
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5 phenethylthio and the Iike can be nenti oned.
Unl ess ot herw se specified, as the "heterocyclic

W(gz@wpdwim t he pr esent speci f| cation, for exarmﬂ?EJPzaOMnOS

té}nenber i? %%_PHC cgcllco tri cllﬁ{ _
DRFATE Y SEGE ¢ gﬁﬂpngfo sS%RAT %' jigng L
rmpzfﬁlﬁa%xﬂ@s Qahla?ﬁtawﬂﬁﬂ_olgnan@h@rliy@ &dndse q{erﬂtlbqled

4 hetero atons selected froma nitrogen atom a sul
at om ddess ekhgswigeorrepibiedabty the ke a@;alkylthlo

A PIS BESt bty O T S A i

pltm&@:r@iﬂﬂmw letetbeydlike ganubeamﬂqtitmédke can be

msntig]n d._ O }ISthese, a 5-.or 6-nme d aromatic "
het er ARYSISSc O5PBAIIFS SPEFLFisfle. S8pers {1 iaqapeyclic group”
af e igrdaeher @s@a)é@lmgcat@@ﬁf S48 he)@&nzéfé enyls{ &d-14-membered
2-thienyl, 3-thienyl) furyl, 3-

@%ﬂfmyclﬂw @yllcyeélﬁ Orztmw@%c sh%wwcllc group ~
hi 4 I

5 e azgﬂjgzll)ts ?:%1 F)ﬁfg%tuglﬁg QE azo?s dd AZYM atoms,

Czneox:azcﬂm klﬁdsxaiollyt)) 4plgle’aer@yétorp)s/r$asﬁe§h:tr¢,d freng a,

m di d | yl . g.,
AR Bty gy FRAEE, 2558, 0alvA) Sveptigding qretsrably
(Jl)l i daz <tloyI1,4—21em5b@laaol (Brefdripl gagol tyél)lo-ﬁﬁ/ernﬁ?é%léd)

1- pyrazol pyrazol yl, 4-pyrazolyl),

%rrqnha'z’cacy e(t@r@CYCilczsrP\dpazéw} 2 751 1§ @sdlygrbered non-
&Rl =Az Yﬂete@%‘y@@ibn)ﬂroﬁﬁ ?mzl g’he pi%]&éjagérmﬂe mﬁntlloned of

4-pyridazinyl), “isothiazo i sot hi azo
thassot s @zoloyl 6—&embetrhdaand>1yamcHs@txmcntgdl:(ce qroup is

p?"relfse(?: %ilm yl %PGFJ_ ﬁg&yl roxgé’tﬁ%%e&%l cy cllri% g¥:|oups such as

ﬂr]ke@iyZLOt 7 40] SZFcheny3 berziexezpl v) beJ.%ﬂlZl M dpzolHfuryl, 3-
fé’e‘ﬁ’%d 1- ben2| m dazol yl, 2- benzim dazol 1),
b PYRILENY (Bedy:, ZZPkséh%%b]%méﬁWers 4-pyridyl),

HarRze1Rh tr'('e‘:-‘@” ) 2- @ﬁfﬂé%&ﬂ/iur@ﬂﬁ’ﬂlléﬁnﬂyl 5-thiazolyl),

2-benzo[ aﬁdurany benzol b] furanyl ), ‘qui nol yl
%@Z@lylz ighol W-oxazplividal W oxazodmlnol%ﬂoxazolyl) pyrazinyl,

ngl noj y.
AR, PO ek SO 1LY (S By, Ferounn
(Ee |gsoqlll—wtr¥a>ﬂyandz POr 26081 DO&W}ﬂBZO%M&l (e.g.,

Dstaseily 2a B TR S 0T kP or S M P St aia, (e. ., 1-
pir:@szrdlgﬂll dizny ):az@l?l?' ndpwézéﬁym, @rpa%'-m didny.),, 1-

i m dazol.i nyl -i mdazol i ny |mdazol|ny
Uipgoddiel ?nwr}azsﬂpiéa ydtﬁyraml)gl wmammd (e.g., 3-
|y
oy 4BV 5 RSB Y 1 o Lopl BN T 13
irortbhielziodyll , (é gsptﬁlamﬂphpl bAvdotiBtamsIpho)l i nydoxazolyl
i ooR SRERERY L 1 B SRRPHHRLT ho) S~ GipRaso Ly 1 ndbly)
(teetgr ghydeapyn gny| 2amﬂdbm9l ) i eindddy1he iJB@Mhﬁ%lyl 2-

nment i oned. Unl ess_ ot herw se speC| fied, as the
bepzogagPkyll, cRFBaApLdgrelipt (@- ghe bﬂeesrearﬂtmldazolyl 2-

RS kfiliGabh 01 , f 'S -
I sopent anoy? andBtE %%chcaﬁ%%l‘?ﬁ rre%tl %e%dear%d\m thlenyl 3
bemizerlWils$bispgdi f i bdnzagbi herdiGll 6(«al koxy2-taarbenii ] furanyl 3-
benzo[b] furanyl), quinolyl (e.g., 2-quinolyl, 3-quinolyl, 4-
quinolyl, 5-quinolyl, 8-quinolyl), isoquinolyl (e.g., 1~

isoquinolyl, 3-isoquinolyl, 4-isoquinolyl, 5-isoquinolyl) and

9
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nmet hoxycar bonyl , et hoxycarbonyl, propoxycarbonyl,

wao 2nsbemsxycar bonyl and the |ike can be nenti oPeriJr2007/063208
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éﬁ% ot herw se speCified, as the "C3_8 cycl oal kyl -

gér nyl group” in the present specification, for
ﬁﬁﬁ“ﬁﬁdhaﬂ%ﬂﬂﬂﬁﬁﬂﬁdﬂy@éﬁEo@Ybup§y§uéﬁeé§|ﬁf%f%ﬁﬁ@lﬁyﬁi (e.qg.,
the |ike can be mentioned. Unl ess ot herw se

%d@bﬁlfqlédilrasl rt ﬁ’epyqae"omdanyﬂf carpvryel ydbupl) 4 roxdrplidinyl

R SpEnta Shegdiicanan, LaLagxatehey Peeoyl fuddorinyl, 2-

imﬂd&zpkﬁﬂy&nm4hama@aabﬂuagl ) aspiperiding® (e.g., piperidino,

al k n.th [ esenp speC|f|cat|on
R en Rt Rty P10, SrBiGTEr SHAREY B Tdny]
lékﬁ Lcan Qae!f%!ttlln@/'led2—p:Lpera21nyj:JJ1 %@r@@ﬂﬂyﬁe ., 2-
speC|f|e as the " 44 aryl oxy-carbon gr oup”
mcw@ s%mqmr@altwd, mrpé»@&moé, thiomorpholinyl (e.q.,
n
be nentl gﬂﬂyl %Q@hﬁéhp§é§8%$ éﬁgé$§$?¢ét§?&a

ﬁdﬁrdhﬁdIU®yﬂamyﬂyb@ﬂythebémyé,group" in the present
on r_exa 35 benzyl oxycar bonyl ,
6&2%: 3§yéﬁ?b§ﬁypeg Pﬁg like can be WO
2008/ GRIILPCEhErZ0E 4 863208 88Nt AonEke M £SH kyl-carbonyl

ot herwi se specified, as the "nitrogen-containing
HAH oclye It éﬁﬁﬁ§ﬁ§lsﬁﬁgéﬁicﬁhl@%e %@%S%¥ﬁmple, acetyl,

sRasitddRtl, OQsofp%Fntan ?).Eagﬁ{j E %l[.{]?é L 0V S AN heq .

plperldlnocarbony can be nentione
Unl esdIndeelser witderspeei tpedifasdi hes "idie 5@l kyd]skdiprq&rbonyl
for exa Ie

h f t
S AR
mnd@mbowles st@blsngwrsenypﬁcpfw@xy@@rﬁé}eyi CGteMc—

aryl sul fonyl 10 oup"” _i.n the present speC|f|cat|on
LH¥O Oélylpﬁél%y@m fdkel can- %prruﬁfrhm@aﬁdonw

2- naphidssuldiarylyiardshhe: ki kg, can g ticgigﬁoalk 1-

Unl ess ot herwi se specified, as the "Cl 6 fin
WY 9rone“‘plaséhe ppeseht Cé@@@hflct@tl@x;alﬁﬂle example,

cyclopentylcarbonyl, cyclohexylcarbonyl and the like can be
mentioned.

Unless otherwise specifiéd, as the “Cg.14 aryl-carbonyl
group” in the present specification, for example, benzoyl, 1-
naphthoyl, 2-naphthoyl and the like can be mentioned.

Unless otherwise specified, as the “Cy-16 aralkyl-carbonyl
group” in the present specification, for example, phenylacetyl,
2-phenylpropanoyl and the like can be mentioned.

Unless otherwise specified, as the “Ce¢14 aryloxy-carbonyl
group” in the present specification, for example,
phenoxycarbonyl, naphthyloxycarbonyl and the like can be
mentioned.

Unless otherwise specified, as the “Cs-16 aralkyloxy-
carbonyl group” in the present specification, for example,

benzyloxycarbonyl, phenethyloxycarbonyl and the like can be
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15 met hyl sul finyl, ethylsulfinyl and the |ike can be
nment i oned. Unl ess ot herw se specified, as the

wo O@sadioar yl sul fi nyl group” in the present PCT/JP2007/063208

n%pqgific tion, for exanple, phenylsulfinyl,
I'sul finyl, 2-naphthylsulfinyl and the Iike

can beyneats onadru2an kgseipiog s etﬁé)e%f’dl%er@%otnl%%lnlng
optlonall%ﬁgsterlfled car boxyl group” in the present

GYSdtilofarbenyéx arpie; B chheoavyeseptogpeci idtatdon, for
l; 14 o
aéﬁ@%c. o rar s any tbarBoilt It AR B pe 10k

qesntdeomedht idBEdl. ess ot her wi se speC|f|ed as the
"opti illé hgkogepated Clrg
pr esent " SpEcPHEAT B8R, SPhE b%% %néﬁ*’@%h?%ﬂq%$PnY1

HoY” 1@1pﬁ:h@n@Irle}éeﬁﬁbﬁpé&ﬂfﬁéia@i/oﬂ- tfbl5 example,
above-nentioned "hal ogen atons" can be mentioned. For

metRvdicel fppyhy| etByhyuliprppyand | Eepribidyd casutod mentioned.
tert- ks bEABKAYLe %%ééwf%@”%yéhean% L heal_»wsugﬁ%nyl

be menti oned SSof her wi se speci°fi
gﬁgmp”onalthehategenhtspe@ifﬁcaﬁkmngliﬁﬂﬂﬂﬁampidlue

YT 92805 oprhoRarPY SabERiTin o RPrERY st Fonyl and cthe

lam@veaﬁEbéim@gdloh@ﬁogen atons". can be nentioned. For
35 exanpl e, nethoxy, ethoxy |sopropoxy, tert - but oxy,

VO 2008166508 EPeTII PR oRTachEed 133 (The) Sret ey Land £inyl
ool liﬁ %ﬁ@ B?eggﬂ{:' Qﬁgglfl%atjﬁn,unfcﬁisﬁx%ﬂdgﬁ Qrov se

speci fi nono- N group”
rfieﬁlwﬁéuéﬁfegym s‘phyuul;aimy)h arah grg riloL]ga' aEn enmenttoned.

t t he above tion al k
group?ﬁéeggaﬁg%§¥%%ﬁ? %ﬁ@ﬁﬂf¥%$ ﬁgﬁécQﬁéﬁh§FéL?%%flnyl
g&blmpl”alinntnheppﬁayéﬁm Seec Uf TRdtWdg M fds a1, am no

ﬁ |iike_.can be nentjoned. Unl ess ot her wi se
Sl

§in¥S/ t henaRBHRYl Sl ehnob. LrnanAtharisnd fgnadpand the

liket BanpresaBhtsp€sHf1 cati on, an am no group I 0O nMono-
or di-substituted by the above-nentioned "06_14 aryl

gr oupPByjesgantherwine i sprel £ imt, e%ﬂﬁﬁke“Ophewmbé&ynesterlfled ‘

g v 15 t phth Ian1 0. and

< Eggﬁpﬁeaggﬁ neeﬁgJ%M% B%f3§§”b ermn ﬁ%bﬁ??@ﬁle' a

casbbhgl gnnup,oa @&@Cﬂlkékﬁibaﬂhﬂﬂgm-gﬂ@U@o ggcygA afyloxy_
sent specificatio an am no group nono-

aroelhE: FPUERH By oo bEL ST oar e ik e 1ike

cghoup(sent€8Rele nenti oned. For exanple, benzyl am no,
henethilanino and the |i ke can be nentioned. Unl ess

ot her W$8S8 peEReTEESe a2Pe Pl 9d,CRH tédeky‘lopm_-i@@aiiyzo
ndfiybea8t09 @{_0U£’1k¥ t%xﬂcﬁg\&/) LS k%ﬁ‘gﬁ%&ﬁ%@agiom the

am No group Subst _
abbkykmgnbuphednﬂcﬂheahhﬁMQﬁnnnY1@m&don@ﬁ;y4sab$kituted by 1

o R Ry PERERRERy S A0St HOI plscy PanTRE At oPhe For
ekbﬁpléanmb’@hﬁntéﬁﬁlﬁﬁ,.propyl, isopropyl, butyl, tert-butyl,
isobutyl, trifluoromethyl and the like can be mentioned.

Unless otherwise specified, as the “optionally
halogenated Ci-¢ alkoxy group” in the present specification, the
above-mentioned “C;-s alkoxy group” optionally substituted by 1
to 5 above-mentioned “halogen atoms” can be mentioned. For

example, methoxy, ethoxy, isopropoxy, tert-butoxy,

11
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25Unl ess ot herwi se specified, as the "N-Cl_6
al kyl - N-C7-16 aral kyl -am no group” in the present

WG p®siéiosat i on, an am no group substituted by pE®EIP2007/063208

GG St F e

ment | m@ssF@rthe&aﬁebespébﬂﬂeal 2 befg Wiadhd0,0r di-cy6
N- et hyl - N-benzyl ami no and the 3 |Iike can be nenti oned.

s M Iee 9KOS® s fic ithpereasnt hepegbhikcabion -atl -anino
Pt AP 1410 AR 1 0 LEEHD" BRE S g;ih%g%ﬁe%&_a alkyl

yl~ group nono- |-su
gad:cmm(s?é’ntqaméié Tn@htﬁoaleklyl Ig:lsmLm(ast)plec;amehm;;lamlno,

T T8y PPV PBPRY | DIRBERIFTLigp Slethylanino and the
120Q8/0 93 ReH3B2@@ 71063208 di et hyl car banoyl ,

et hyl net hyl car banoyl and the |ike can be nment i oned.
Unl esélrﬁﬁ«?er \mt@eryaéeu ppegifisdt has "Himo menodioxcalitAs-14

éF |- Ga" g% Qﬁpthé” gggeﬂge%§€uté%ﬁ%ﬁi##fuéﬁwhmfho group

anoy nmono- I-su
Imbmreaxerﬂu—m@@tl@&t@d hyythgr aluq»ts—)ﬂlemlamﬂn@d “Ce-14 aryl

0 ey e SR Smgll e BB | misrwnere

diphdg Iaiihognadnaphl-8g3 2Rt KEJ Msl%;gme@yim@ﬁm and e like
"mono- or di-C3 6 10 cycl oal kyl -carbanmoyl group” in

Ctaﬁ’e]%?ré‘seé’ﬁtioélﬁé’a fication, a carbanmoyl group nono- or
- SUBRLIJHY SpRy e @E@gffg%&t'é’é‘eﬂf e Gidh&y Lk,

group(s) can be nentio rexa
anpdlkiprepyincaciramgy| ianttheherésémt camedmefmﬂccmechn amino

sS,Qtherw sg_specifie no- or_.di-Cr. 1
B TR BB B B o
AU @a:fdu@i’(s a @ahb@eombngi@u@dnorm;r @xample, benzylamino,
i -substituted by the above-nentioned "C7_16 aral kyl
1315&?&3%1 amARe BEINERE dhkl. CRBrPRBERTEoned.
benzy hgardhamyha0d skhgpbLke; £an be eﬁ@t‘*md ANhASN-ce_,

ot herw se specified, as the "nono- or di- to 7- 20
%@tr@ru@é'y(,lmwth@apbaﬁ@yt @@@@pflcrmtmre Al SEino group

TRl 2B, D AP en L B8 GGt Pyl grove” and the

titu ered
agmmq}(r@)ntometde “oent i am_ebl grisud‘hecar Heoﬂeﬁﬁb‘@erded For

het er.ocy u eroc clijc oup cont ai ni ng,

S - delt B pRgn it S Bbe  ce Rl Boro e gl and the
9N Hard W kicds opkdl to 4 hetero atons sel ected from

a nltro%en atom a sulfur atom and an ox gen atom can

be rreﬂni otherpisrepnBréfigdnprests IeC sy lowN—Cr-16
(e4 t C = oup", .
Gk Al Eashed 16 ChaUELIAEAIATEN A an amino
gikopmlsah;]dsctarttma:rmlyby 2hehaboyé caebhabmydd '3z - 30alkyl group” and
i en Icarba the |i an be ntio
il G e Bl i ff a2 e o arg e ept i gned. For

@da&ﬁﬂl—éuw—ﬁf@tﬂylgﬁﬂ@!eénzymmbﬁo presety sReahdi Bt didho &nd the
sulfarmyl group nono- or di-substitut ed by the

Feke gvediocged. al kyI group(s)" can be used,
for examplse, o%%pwl a'fs Lodp & MASUIABYlor ai-c
di rretﬁgll sul f anoy |et army% vand the r GLThns
alkyl-carbamoyl group” in the present specification, a
carbamoyl group mono- or di-substituted by the above-mentioned
“Ci-6 alkyl group(s)” can be mentioned. For example,

methylcarbamoyl, ethylcarbamoyl, dimethylcarbamoyl,

12
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WO 2008/ 001931PCT/ JP2007/ 063208 |i ke can be nenti oned.
Unl ess ot herw se specified, as the "nono- or di-C6-14

W(M(y)B/Owa anmoyl group" in the present specifi cedT/mrep072063208

SRR 5 SRy Fat by e oL andlfind e gan be

et il e, phenylsulfanoyl di phenyl sul f anoyl
1- napht hyl sul f anoyl , 2- naphthylsulfannyl and the like

can b&NHESE Gkbervwise speuhfesd, oahekhf stmanmeTiqn eh,~Co-1s
t RS 7C rQup”,
t é:g%ggent gb |?FcagFoﬁﬁea£?g§%+? %% :%%H%'%Bno-
arrimostib gitriotigpt mdnby bhedabsubshbmteni]eldy ViglYe Ibove-mentioned
aIk gan b used,, for exanpl e,
éﬁfy¥§¥? ﬁgéP Shd TH ?IH?QE%Pqﬁg wenBFoﬁEGmpiﬁfess
;Qiéiﬁ}l\/&la‘i%aﬁn@@ql flleﬁapﬁﬁhﬁzm@arﬁﬁ?ﬁlbg NAl 2 ynStost Zyltdax%moyl and
-6 al kyl group optionally substituted O

té}%éﬂkle Gesupe, mepbipBAgkl y substituted C2-6 aI kynyl
gr oup 1 At lo® a&wsaugf%ﬁg&s@k% 62l ki L UP 4120,

optlon 'y su stltute hi'o group
qyainahkyipeewbamayﬂogroﬁpF emahhéepreséﬁl_gpeﬂjQMCatlon, a

roup”, .a "02 6_al ken rou al kynyl. 20 ,
RO I2 76 BORRoy Bopee SR EEd bf A It ent ioned
‘ngumyleQQknygﬁhh@hs@ﬂtbgﬂabéYméﬁﬁléné& S For example,
substltuents at substitutable g03|t|ons sel ected from

PRlopReRYeGeRLarem v Bhﬁybi RyCajR dop; merst i@edun

am no gy [ ) gr
(6) a[%g%%§08§%%%g§8§oﬁgef% era%% t?%r pyfﬁggF'chl6

aﬂﬂkxﬁﬂ-cagpamp@ﬂyQroupVaZDlyhe pxa&amw1$peqnfxnaﬂﬂqn, a
ted b to 303 substl ents ed.froma
(%%ﬁgég ato %amﬁ§8r09§ 8?oﬁﬁbs t%ﬁﬁ %gﬁb 5?%%1ﬂ%9tl°ned
‘@T701léparalkyan@r@lﬁ1@L@), ” aﬂaxomé enaldiyrkal .ogesat edakdi 6,
al k grou -Cl_6 al kyl -am no_group, a
%&@Q%FFI ﬁ&uﬁndatﬁﬁnélkSrC@m s-menkignedni no

gr oupyna c@84- 8 ra¥el9abk¥he8t PURd, 82 H1r0e MY HOUR-R o 7-
01-6 al koxy-Cl-6 35 al koxy group, a Cl-6 alkylthio

npmngy eda heteg ogvkyvdurtrhginoyt ogpoup” in the present

specification, a carbamoyl group mono- or di-substituted by 5-
to 7-membered heterocyclic group(s) can be mentioned. As the
5- to 7-membered heterocyclic group, a heterocyclic group
containing, as a ring-constituting atom besides carbon atoms,
one or two kinds of 1 to 4 hetero atoms selected from a
nitrogen atom, a sulfur atom and an oxygen atom can be (
mentioned. As preferable examples of the “mono- or di-5 to 7-
membered heterocyclyl-carbamoyl group”, 2-pyridylcarbamoyl, 3-
pyridylcarbamoyl, 4-pyridylcarbamoyl, 2-thienylcarbamoyl, 3-
thienylcarbamoyl and the like can be mentioned.

Unless otherwise specified, as the “mono- or di-Ci_s
alkyl-sulfamoyl group” in the present specification, a
sulfamoyl group mono- or di-substituted by the above-mentioned
“Ci-6 alkyl group(s)” can be used, for example, methylsulfamoyl,

ethylsulfamoyl, dimethylsﬁlfamoyl, diethylsulfamoyl and the

13
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ma: | anf 0019nPCT/ JP2007/ 063208 a Cl -6 al kyl sul f onyl
group, an optionally esterified carboxyl group, a

W(o:amb/amyi group, a thi ocarbanmoyl group, a nDNRET/@I2007/063208

C16 al rrbamgyl group, a nono- or di-C6_14
a#rﬁ‘ﬁ mé a sul fanoyl group, a nono- or
Cl'[ﬁll@éé)"o-tﬂélrf/vﬂ%@yls GéQEPe@Pdaél fmmm&{oﬂlo@%ﬂ—fbe 14
aryI sul famoyl group % a nono- or di

aaﬂméy-l&%ﬁaﬁ@y@k SEPUP(’8)inat e nBreseni| swqﬁn%ﬁmoramaqo

SRSl P (i 9Tl Sh 2 5P, WU g tonas

“&h N €1yd grkzyp{M’CkalﬁS lzz aldad ,- diumnmexgmple;, phenflahlfamoyl,

G e AR s BN S A S MR R

ggidupie like( Hah deChebtabkybsul fl nyl group; 15 (16) a
Cl -6 al kyl sul fonyl group; (17) an 0 tionally

est er iU IE®sc SHGYIL Sgr 6BPCIEi8), a2 &) L almgnaT @b sHyiCr-1s
04R1 (1)r %rgﬁ bog#kyhe3€££%§g% QP 5 tlon a

(20) a C6-1 a&%I carbonyl gro a car anoyl
lcﬁaaymoyl( W pup nbnocapbadmylsulgs’ouww&&)y ahmrebov@m-mentioned

‘gﬂ- a i% -carb 4) nono- _Qr
G523k | TEAPR LTy I b ) DeEnEge g
Hdhi&ﬂﬁﬂﬂﬁamwilh%har@ﬁﬁcﬂ!keC@éﬁaﬁ@ymentloned.

Unless otherwise specified, as the “optionally
substituted C;-s alkyl group”, “optionally substituted Cse
alkenyl group”, “optionally substituted C,-¢ alkynyl group”,
“optionally substituted Ci.s alkoxy group” and “optionally
substituted Ci-s alkylthio group” in the present specification,
for example,

a “Ci-¢ alkyl group”, a “Cizs alkenyl group”, a “Cs-s alkynyl
group”, a “Ci-s¢ alkoxy group” and a “C;¢ alkylthio group”, each
of which optionally has 1 to 5 substituents at substitutable
positions selected from

(1) a halogen atom;

(2) a hydroxy group;

(3) an amino group;

(4) a nitro group;

(5) a cyano group;

(6) a heterocyclic group (preferably furyl, pyridyl, thienyl,
pyrazolyl, thiazolyl, oxazolyl) optionally substituted by 1 to
3 substituents selected from a halogen atom, a hydroxy group,
an amino group, a nitro group, a cyano group, an optionally
halogenated Ci-¢ alkyl group, a mono- or di-C;-s alkyl-amino
group, a Ce-14 aryl group, a mono- or di-Cgis aryl-amino group,
a Cs-g cycloalkyl group, a Ci-g alkoxy group, a Ci-¢ alkoxy—-Ci_g
alkoxy group, a Ci-e alkylfhio group, a Ci-¢ alkylsulfinyl group,

14
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ou ti-onal |y substi ut ed
YRR Bk n P RRFOGERL Y ot r by ind garboxy)
@Mdﬂ§) garcabaaoylo gowp, aatﬁhb&Qrgéﬁ@?l Gr&YSN0a mono— or
c%Doup, an optl onal I'y hal ogenated Cl1-6 al kyl group,
‘@Prb@mélyllylgraﬁpnoag?l%@' QL CBL1Q%6- aary‘ilryl carbamoyl

HOYP, £ DR mdY1 %&099613 ﬂbﬁb agknglgéOUpa%nyEE&ifamoyl

cycloalkyl gr oup, OXy group, a
G At Bl - aGHE:inooxprgldouﬁa 1@ &ryls-salkfdndylo gyroanyy, a
Isulfl Q 35 a Cl1-6 al kyl sul fonyl
g)r)auap,%oan opti onlal Sgﬂfp(glll F&8° cBF BRI
mzww&&wwaﬂ@agoafmcgrmp,a car banoyl|
;J,{) a thi ocar bam)yl roup, a nono- or

Mok Ay 3G, 25A HB- S alioTostors
(0N ARy IGHAUR: R 7 R AT Ui} TOTO" OF

-G _c al kyl -sul'fanoyl "gro ‘or di-06..14
(silr]yl éEmIN-éme Ial@wduﬂ"-calé 28)a bk y06-aiwi rar \grogupoup
ij %IHEY ygi tled bx 1 to 3 substituents sel ected
8 a en ato g Ryﬁfoxy group, an ami no group,
@ N tero ogrtdomalad yehaneggnatpd 61s 0RLkeLR! d¥oup;

Q"azb nated c.al kyl group, a nono- or di-C _c
é:m%& B1Ca9E8URA aryl group, a nono- or

i@nlkﬁ@qulgwcﬁroglg a C3_0 cycl oal kyl group,
oxy %roup koxy-d ¢ al koxy group,

('916@ acCaM(yql sudfonyl ereips al kyl sul finyl group, a
I_f | t [ t fied
). 6. o%%&aaﬁgves% gwei?ag?%up[ el dyogsteri f uy;e

carboxyl anDy
dradum Ca-mﬂ&ylebaabbnyicgfbaﬁpyl group, a nono- or

i- 4 car rou a sul fanoyl group, a
ﬂugo- é‘ﬁ CX’EiL lgIYEDFa‘s’%Wg O‘@E’oup and a nono- or
@0)0Q: M_lqra_{;y;@ud;; *1 Grp; (29) a heterocycl yl oxy

y

roup; (30) a sulfano group; (31) a nono- or di-G _c
Wyla sgresreyll greup; 20 (32) a nono- or

)08yl toup; (33) a C7-16
%Ira% | Kyl o%ycérgégbgg??%hg [y substituted by 1 to 3

@Asta moset-s ogedéeCed. al byl achabayeyl agosopa hydr oxy
rQUR, .an _amno up, a tro , ano group,

(% c3opat R ﬁrhg?ogéﬂétaeﬂ’ %’r@ﬁ éflr&‘z% a nono- or

(QBOCb.&o&bkybraﬂhn@ 2509VQM@mb@ré@ He ¥k yd éﬂﬁ%ﬂhaﬁbamoyl
mono- or di-C6_14 aryl-am no group, a C3 chycl oal kyl

Yo, a Cl-6 al koxy group, a Cl-6 al koxy-Cl-6
(26) a Ci-¢ alkyl-carbonylamino group (e.g., acetylamino,

propionylamino) optionally substituted by carboxyl group (s) ;
(27) a Ce-14 aryloxy group optionally substituted by 1 to 3
substituents selected from a halogen atom, a hydroxy group, an
amino group, a nitro group, a cyano group, an optionally
halogenated Cj;-¢ alkyl group, a mono- or di-C;.s alkyl-amino
group, a Ce-14 aryl group, a mono- or di-Cg.i4 aryl-amino group,
a Cs-g cycloalkyl group, a Ci-¢ alkoxy group, a Ci-¢ alkoxy—-Ci-g
alkoxy group, a Ci-s alkylthio group, a Ci;s alkylsulfinyl group,
a Ci-s alkylsulfonyl group; an optionally esterified carboxyl
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al koxy group, a G _c alkylthio group, a Cl1-8
al kyl sul finyl group, a A _c al kylsul fonyl group, an

wopiosomadl y esterified carboxyl group, a carbamoyiP2007/063208

roup, a thiocarbanoyl group,  a nono- or
Hisithy 1= CRAARYIL GROUE; & RbHacaDraEryhoaarp, a mono- or
@i, - £ AN rHaQBRL @réﬁbtaﬁDMénQIO&P’de@@PQE%gﬁ—carbamoyl
di - C1_6 al'kyl -sul fanoyl" group and a nono- or di-0644
HQUR/s @ fsandigmogilogouRndat iendt ket dirChe adnyl-unddamoyl

" ont i onal | i tut - l.gal kyl
el g T i
('Zﬂgt-iaprtalﬂq(galg;\Dlgﬁ@t&pl()iﬁ?M;ﬂ mﬁﬁ%ﬁ%ﬁsby 1 to 3

t.itut - ar.a roup”, "optiona
SRR RSP FEIEESEF oI ERgRoRBLO¢oRpt ol § yivdroxy group, an.
kil id RetAReeY GhrivliBXYa OEQHR » grORS | 04l dpttionally

substituted 06-14 aryl oxy group"”, optionally _
halpdgenakest (o, 21 var arRitPoxy §erem"or "dptGwnad liylsamino

i tuted h o] Lyl thi ouyp’, .stoptio Voo
g‘suggt'i tauicg‘ﬁa“cg?% (g%((?/]ll]%!hl% %?I%{Jp%an& '?%“ i %ﬁghl grine groupy
s Uhsd iduatled 1@F-1 Grangl, kgl Chisoajkap” graup hea p.es etlitkoxy-Ci-g
ecification, for e le, a "C3..6 cycl oal kyl )
D SRR £ et GHLEALGAR® . TEOUY 4 &Caf ot kYL GHIFYL group,
@ ¢1hetanQawullifongl OgRoupd aﬂeégfp@ﬁ{&iy OX¥t &iF DfHd darboxyl
10 wc6. 44 aryl oxy group”, a "07-16 aral kyl oxy group",
HOURt & CARYIAIoNHi §rgkdupe, thiocsrhanayy | grew gragino- or
; a "Gi{~16 aral thi oup" ch_of ;whi ch _
%lgﬁléGnaglz{y]ihg% r‘%a%ﬁ%%;& ?ggg%ft%e%?égatogu%%\ﬁﬁ'ﬁ‘t gy g -carbamoyl
qragin,i enswldagotyad gitoom, ( 2) manbal agedi-at0malllly23ulafamoyl

hydr ox roup: (3) an.anino graup; (4) a.nitro group;
R e 0 Tt b= B oGy et e 01 6
alyla gerdroRR 1T bxgn geptippnal |y substituted 02-6
al kenyl ug:oup; 1 (8) an optionally substituted 02-6

Y

&l Gy iy 1SUgriGmpYl @FPUR/06-14 aryl group optionally
bt bidkerl By Bite.d sustityeniiopel eeted, from a

al ogen atom a hydroxy gfoup, an am no group, a nitro
FDup meneyans gilolp,1 adrybtswifEnoy 12y reairogenat ed

o b g R e PR ol G AT by 1 0 3
sarbd tisend YrseljectadOGromcychonbdyh gEomp,a chfedrdky group, an
éﬂfﬁ?“& %&gpé.%i%%ngggﬁg¥yéC%§gno group, an optionally
halogenated C;-s alkyl group, a mono- or di-C;-¢ alkyl-amino
group, a Ce-14 aryl group, a mono- or di-Ce-14 aryl—-amino group,
a Cs-g cycloalkyl group, a Ci-s alkoxy group, a Ci-¢ alkoxy-Ci-g
alkoxy group, a Ci-s alkylthio group, a Ci-s alkylsulfinyl group,
a Ci-s alkylsulfonyl group, an optionally esterified carboxyl
group, a carbamoyl group, a thiocarbamoyl group, a mono- or
di-C;-s alkyl-carbamoyl group, a mono— or di-Ces-14 aryl-carbamoyl
group, a sulfamoyl group, a mono- or di-Cj;-s alkyl-sulfamoyl
group and a mono- or di-Cg-14 aryl-sulfamoyl group;

and the like, can be mentioned.

As the “optionally substituted Cs-s cycloalkyl group”,
“optionally substituted Ces-14 aryl group”, “optionally
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s%ﬁ“%%e&@' oyt Grobby Bui oPRRLosg Ly substituted

cb_a.n@)glroﬁ Gl,'p“ ?t?a&ihéﬁl‘?yéu@é%t@i rH%!Eb’rd&fyclyloxy
d| 01 6 _al kyl - roup and a nono- or di-C6-

BHAHR"g |“%y>maéﬂ-@u§u stltu‘eq@) Ca106LYA OFYyY IERRPYr oup
by
"R SRS LR O d AR B SRt L

SuhﬁﬂﬂﬂmnéalE@fbié@@@I&@ﬁBiﬁ8gammmb,gYmpMnonalmylsmbstituted

Gty Pyl oS ettt and T ol R EB t6FoGn o

a%—l]@létfmﬂo gﬁ@up" anMBRe- pPEs &t @péé‘lfiid’altﬁfﬁ NGor example,
oup, a cl oal kyl group, a C1 6 alkoxy group, a

C@ %I%&%@Béiﬁy Eralllé)(;xyagr%ﬁpq aerycl,lg@*oapkw ghi*67-16 aralkyl
f ro
§ sul%f ogr?e?eéb@gbﬂgn&g&fl o Iy es%brclq% eydloxélr k?oxy

ngMparﬁloayb@nwwﬁ”grmunh:& ahamkgibayngtogpﬁupa a

T ycluindg, Buiib” opontet, Ayttt e g 2hg 2 “Crae

A1y 1@hid g@bup”al lsubh SHET amDh ¢§tg@x9ém1@nch@ 1RO 5
or di -C6_14 aryl-sul fanmoyl group (11) a Cr-16
SHPR BHUSTYF Sq r‘i&u 5%5?%]45@%6 sla%%ﬂcm%ds%ﬁqtqcb fyom

@ybst HueRks aebgsted froma hal ogen atom a hydroxy
group, an-amno group, a nitro group, a cyano group,

@1 epthiveralklyy gralipgenat ed Cl1- 6 al kyl group, a nono- or
I\~ 6. al kyl -amno /5 group, a C6-14 aryl group, a
g%ngl 1 Oy@ﬁ OrR/ aryl -am no group, a C3_13 cycl oal kyl

@mowpnu&r61gﬁoabkoxy group, a Cl-6 al koxy-Cl-s al koxy
roup, a Cl-6 al kylthio group, a Cl-6 al kyl sul finyl
%? @pcyénélgﬁoépkylsulfonyl group, an optionally

@3t & Fgezqo%n@gxxhbgtweteé CRLbARY] s 2

t hi oca rou a nono- or
@Odumtp@éllr@yllal Sr buhﬁwtgt@@pcz-a abieeny bromfiurgs- 14

@r CHCTRRALLY] SiBsrReELA ORY p BRI AR 2T,
yla Qalltiamayl Qrowmp; opt(nlﬁ)alalw@ﬁfsm}t@l’ded @lyo[]lpto 3

%ﬁa o easbey el Sho¥ ohahrboaum e 20 Hisiows, oFgup, an
ahisld grcigg NS ngekechedub ) 0 ayiad oSt AR SHHEH0XY,

group,” an am no Erou a nitro group, a cyano group,

h@rlroé’%ﬁfha&ﬁﬁ‘l ICy shal yénaredr Cla Gueiky | ogrdknsi-a adnd-—agr no
| k |
BB L AP afor D B Ao SRy RS grou,
aaCG:;la @ya:llloaﬂ,ycyg:r Enﬂlpa &lch s aak]owg Ggércﬁazso aalclt@?@(plkoxy—cl -6
Cl-6 i
O, FoBb o 2aFicpl ShITRGFOGERD ot Got o JbEinyl group,

£ & Iaﬁlk@‘is@dlfbﬁyw ge9bayp, aR &3 DYy B i fied carboxyl
t hi ocar bano group, a nono-_ or
g&lq%mf-@anc@ woygr g4pUPa Aphbloearipmael group, a mono- or

C%ﬁ@?g‘%% F@Uﬁo ? é@f}f A0 L G 0P, g & 3T0N s ar9fL—carbamoyl
él 5 a y group and a nono-°
ghOU@B_EASaﬂfbmsyﬂfgnoyp,gaomono— or di-Ci-¢ alkyl sulfamoyl
group and a mono- or di-Cg-14 aryl-sulfamoyl group;

(10) a Ce-14 aryloxy group optionally substituted by 1 to 3

substituents selected from a halogeﬁ atom, a hydroxy group, an
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M q) 2008MD1931PCT/ JP2007/ 063208 (13) a nono- or
di-ClL_6 al kyl -am no group; (14) a nono- or di-C6-14

wa@eopBo@Bno group; (15) a nono- or di-C7-16  PCT/JP2007/063208

| kyl - N-Cl-6 al kyl - N-C6- 14
GNP Pt erppbaneEtate Greyp: EroRGonally

I@é.’@éé‘éﬁa@éﬁ 990Ul g8hpd @méﬁocyskoaikdj % DUPE —amino
(19) an optionally substltut ed Cl-6 al koxy group 20)
HPEprt |5br$£§H4y a§M%sﬁFPHPeda G!LOIB)*aIQ@S/ICilm% -gr 8yl -emiRno agroup,

al kyl sul f _
ﬁ%3u%%ﬁ@ﬂr¥lnﬁ Cést é%l@xgd %ox%léjgiﬁo ﬁ@c}’)ly Ci-e
dPgxw Coupaldkyl- ecaarlkknyﬂjzhlgr gupupf 25)018.6 CBl]Gylsulflnyl group,

Cy%ugal%%sé%%m%a g???%\?l aér géE?or?gifé(%r%/é%fg{gfné’érboxyl
daogs,ard At an@yauRirchid)) aatHQB@arl%mé’j/i Cahr@up, a mono- or

al kyl - car banmoyl group; (30) a nono- or di-C6-
ﬁL@@lﬂ%ﬂa@a@w @3P)Pa ﬁoln@morma.dg-cet-oa aryl-carbamoyl

JedEToel edyeherAcYslv; car RamByY! or qi-c, alkyl-sulfamoyl
group and a mono- or di-Cg.;4 aryl-sulfamoyl group;

(11) a Cy-16 aralkyloxy group optionally substituted by 1 to 3
substituents selected from a halogen atom, a hydroxy group, an
amino gréup, a nitro group, a cyano group, an optionally
halogenated C;-s alkyl group, a mono- or di-C;-s alkyl-amino
group, a Ce-14 aryl group, a mono- or di-Cg4 aryl-amino group,
a Cs-g cycloalkyl group, a Ci-s alkoxy group, a Ci-s alkoxy—Ci-¢
alkoxy group, a Ci-s alkylthio group, a Ci-s¢ alkylsulfinyl group,
a Ci-s alkylsulfonyl group, an optionally esterified carboxyl
group, a carbamoyl group, a thiocarbamoyl group, a mono- or
di-Ci-¢ alkyl-carbamoyl group, a mono- or di-Ce-;s aryl-carbamoyl
group, a sulfamoyl group, a mono- or di-C;s alkyl-sulfamoyl
group and a mono- or di-Ce-14 aryl-sulfamoyl group;

(12) a heterocyclic group (preferably furyl, pyridyl, thienyl,
pyrazolyl, thiazolyl, oxazolyl) optionally substituted by 1 to
3 substituents selected from a halogen atom, a hydroxy group,
an amino group, a nitro group, a cyano group, an optionally
halogenated Ci-s alkyl group, a mono- or di-Ci-s alkyl—amino
group, a Ce-14 aryl group, a mono~ or di-Ce.14 aryl-amino group,
a Cs-g cycloalkyl group, a Ci-s alkoxy group, a Ci-g alkoxy—Ci-g
alkoxy group, a Ci-¢ alkylthio group, a C;-s alkylsulfinyl group,
a Ci-¢ alkylsulfonyl group, an optionally esterified carboxyl
group, a carbamoyl group, a thiocarbamoyl group, a mono- or
di-Ci_s alkyl-carbamoyl group, a mono- or di=-Ce-14 aryl-carbamoyl
group, a sulfamoyl group, a mono- or di-C;_s alkyl-sulfamoyl

group and a mono- or di-Cs-14 aryl-sulfamoyl group;
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20 group; (32) a sul famoyl group; (33) a nono- or
di -Cl1_6 al kyl -sul fanoyl group; (34) a nono- or

wa@lzoo6o1dd1 ar yl - sul f anmoyl group; (35) a ClP(Bl‘/JP2007/063208

arbonyla .nQ, gro e.g., acetylam no,
gic%l oyl am 18) rg&pgﬁ' 5‘#!’%’& ﬁ%%l??t‘@if% by car boxyl
oroup $jono- or @361a, heter-oayaly|gpougroup; and the
lee can be nentioned. Unl ess otherw se specified, as

ey "aoﬁtq%alqrydéusgtmt%ﬂf%bksé%ﬂwrm dm?uﬁrn t he :
cj i Len qptionally
substitute %yl%ﬁgrgécgu st uents s ectéd from
(1)) @an dptdrenallkylstibShiit Lamﬂm-ﬁamlﬂwlgrgm@up g%g an
jan St ed C2 6 al kenyl group; an
glpil ongz’r% gfﬁggfailﬁ%’ ed* &E 6 al kynyl group; 35 (4) an
ap) enaldpt iswhgtlivt $uedtC8uBeayc). eaékuéxgrmp,
008/ 001931PCT/ JP2007/ 063208 5)_an optionally
st3h PRedoreldy sEpetitutpd @6} @hkbbwo%aﬁup,
gubst t (7) an-optionally
sugsf%Fﬁﬁ§%l§%3gu§F§9§x gge%% an optionally

@Hbsﬁ!ﬁuke@lﬁwﬂéuééynyﬂcggoupp (preferably 5 furyl,
azo t hi.azol oxazol yl);

) Sﬁﬁ%aﬁ%&ﬂhg %%éer1%¥ed carboxyi/I

(24) a Ci-s alkyl-carbonyl group:

(25) a Cs-g cycloalkyl-carbonyl group;

(26) a Cs-14 aryl-carbonyl group;

(27) a carbamoyl group;

(28) a thiocarbamoyl group;

(29) a mono- or di-C;-¢ alkyl-carbamoyl group;
(30) a mono- or di-Cs-14 aryl-carbamoyl group;
(31) a mono- or di-5- to 7—membered heterocyclyl-carbamoyl
group;

(32) a sulfamoyl group;

(33) a mono- or di-C;-¢ alkyl-sulfamoyl group;

)
)
(34) a mono- or di-Ce-14 aryl-sulfamoyl group;
(35)
propionylamino) optionally substituted by carboxyl group(s) ;

a Cile alkyl-carbonylamino group (e.g., acetylamino,

(36) a heterocyclyloxy group;
and the like, can be mentioned.

Unless otherwise specified, as the “optionally
substituted amino group” in the present specification, an
amino group optiohally substituted by 1 or 2 substituents
selected from
(1) an optionally substituted Ci-¢ alkyl group;
an optionally substituted C,.¢ alkenyl group;
an optionally substituted C;-s alkynyl group;

(4) an optionally substituted Cs.s cycloalkyl group;
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(10) a nono-

or di-C2_6 al kyl-sul famoyl group; (11) a

nmono- or di-C6_14 aryl-sul fanoyl group; and the |ike,

W@ an8besent i o

ned. Wen the "optionally 10 subetT/IR20€EH63208

I NQ grQup” i.s an r substituted by 2
wbsatrf gi?e%ﬁqglalt 55 §%§P%?ae 3¢ Y ¥ GNP
! rag IpteIaAI N RGP CUeRUCLE ot QURRET g¥b; t he

a_@]t acent nitr

ogén atom As the "nitrogen-contai ning

SR ienalklyr satosipituted oyl ogvonehber ed
Mtrag %%1%%% lﬁ)’g '%b%%&%ﬁ%‘egc hgtgf’géﬁég%gﬁ%{:&% afperges ferably

rlng cons

m besi des car bo

eyl toogietylat dimizmg loppivenablyl f uthhezolyht abxa gl vl) ;

2 het.ero a
B ik

tons selected froman oxygen atom a
rogen atom can be nentioned. As

ref e amrﬁ;-ewmleszl of atl Re1REhLI 6886y EOfE S o} ng

heterocycle

pyrrolidine, imdazolidine,

by a Zbimialiare, Ot iddeCodi nRLY bt ek Eamaiel Qfﬁ?ﬂlf?ﬁol i ne,

40 oy phald n

can be nenti’o

%aél @eaﬁ%!nthbﬂ gss%%rw se ?]f'j:gbltn;E

$ubaﬂmiuﬁﬁﬁuamuﬂd wryubgtusuaadammgb gromm)smbstiMMted by 2

t ec f cat 0 r, 25 repre ented.b t he
SRR SR Bl St BB Tl PESRET 86 e
c(cﬁ%&a):unlr@ﬂ‘éc&%ac%&oﬂ@d to@gthlgfaﬁiﬂh Yher £4a st andi & gen

are the sane

qr  different and each is a hydro en atom

afPTypt ASn&Pey §a5§99%re<anh@m%rhﬁﬁews:&%n dor example, a
Pt DAl st htll%tr% eﬁe%gh%?lﬁih cg@fie RBAY ning,
Rea are the sane or er ent

a8y dr d@@g-aumtlé;mltepg| afiahl pesiubissi calrlecoin oo ardionleast one

g B

T —

atidnts0 gy l-enirichifitiong ahebeiygencheohpget KTt tdedheand a

aq] acent nltr

G 25T

ogen_atom  and the like can be nment i oned.

(5Fe tSc BRPALAPRE - hteRISiGT@b 15t sdearlgp of the

ﬁ%g@ﬂ%ﬁgﬁ/dﬁ%oﬂe&Q@%%QélePpﬁfo‘é‘iia'lngéJ bsfrhidgzﬁglldlne,

ni trogen- cont
HYBriaAQIdgETIRer

ai ni ng heterocycl e"
Rmneﬁlﬁh@eadpaeen@th@ro@gwphnlﬂnefor

e e ARG AR, "R GIE LR ER T, % e can be

EC

atom

Mﬁnnﬂmnedbarbon atons, 5 at | east one ni trogen atom and

optlo .1y fu
seIect&&%%s

hetero at ons

e i ge AORE b= <BF { RS ol OTE LAY

Jugtageit i ey1agrbepMeihi €A8dprdSeRt eé:@é@@ffc@%?dﬂ)l &roups
of the "nitrogen-containing heterocycle™, pyrr |d|ne
KYRLPSAGIIed MY ther £P8MPdRrAe COR periGR/ prBeRzi MEOR, -

Eikpdﬂj RBREY Ne.c dCSJ'!ﬁgailQ‘rapQHh' D8g R ﬁz@l 'Mﬁ%?%ln R’ aJ:I.c%eRs are

oxazo |d|ne an

ke can e ment i’oné

’Er]net rsag@wocmmiléfleu:@glthendr eayll ks oepthpamc_i;@n rmisozﬂ, tam 2
hstit ents at % %etlbutab e 05|t|ons
YPEx

st é’ntsélb SH

VyPaaR=ban Gpttiord 158 Obtionally

slmisageﬁuadeeﬂ Hekeborlykihi cOg@dp, aadd £B8- 34dar% a@eO¥Be Bame or

C7-16 aral kyl

group and_the | ke can be nentioned.

r&dr @51k ceghBnpred BYArpgen opEPBnAR orbRa 1M ed
@fﬁgu&r&% hydrbeLPbnIgPHly 40 2n CELPIYA1 B) U st tuted

car banoyl group;
heterocyclic group, or R™® and R®™ may form an optionally

substituted nitrogen-containing heterocycle together with the

adjacent nitrogen atom, and the like can be mentioned.

As the

“nitrogen—cohtaining heterocycle” of the
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a Cl1_6 al kyl -carbonyl group; a Cl..6 al koxy-carbonyl
group; a C3-8 cycl oal kyl -carbonyl group; 25 a C6-14

waeopBoe@sbonyl group; a C7-16 aral kyl - car bonyl PQY/ar2p07/(83208

R SRt 2 Bondrcon b minabgterocyele” whien

IﬂPkathﬁ%b§89M|t@@@ﬂﬁer3waH“HHé éHjéEéﬂ%sﬁE{rogen atom, for
aryl - carbannyl group; a nmono- or di-

AR kA - am@aﬁcwem@ﬁé@é natreaen- mn@an@mqeleterocycle
e

é?%%¥ﬁ4rgﬁyl sul on%l g?%ﬁglg% o§a$¥§ﬁg%%g?g% %#Q?H atoms,

ali tken 35 ogTeomn(tsf)ogenl\/E(:aﬁoaﬁNDdﬁBicE’ﬁlD?Zﬂ@ﬂﬂ@eﬁﬁ@:&ﬂﬂalnlng 1

L URRRON AR DB SRV CALBO SO S ston
@nd M etiaroyey latehoeBn BeamsHti3ABY! HOWreferable examples
of the “nitrogen-containing heterocycle”, pyrrolidine,
imidazolidine, pyrazolidine, piperidine, piperazine,
morpholine, thiomorpholine, thiazolidine, oxazolidine and the
like can be mentioned.

L The nitrogen-containing heterocycle optionally has 1 to 2
substituents at substitutable positions. As these substituents,
a hydroxy group, an optionally halogenated C;s alkyl group, a
Ce-14 aryl group, a Cy-16 aralkyl group and the like can be
mentioned.

As preferable examples of the “optionally substituted
acyl group”,
formyl group;
carboxyl group;
carbamoyl group;
Ci-¢ alkyl-carbohyl group;
Ci-s alkoxy-carbonyl group;
Cs-s cycloalkyl-carbonyl group;
Cs-14 aryl-carbonyl group;
Cs-16 aralkyl-carbonyl group;
Ce-14 aryloxy-carbonyl group;
C7-16 aralkyloxy-carbonyl group;
mono~ or di-C;-¢ alkyl-carbamoyl group;
mono- or di-Ce.14 aryl-carbamoyl group;
mono—- or di-Cs-g cycloalkyl-carbamoyl group;
mono- or di-Cs-16 aralkyl-carbamoyl group;

Ci-e alkylsulfonyl group:;

L o T N o

Ce-14 arylsulfonyl group optionally substituted by nitro
group(s) ;
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a nono- or di-Cl_6 al kyl-sul fanoyl group; a nono- or
di -C6_14 aryl -sul fanoyl group; a nono- or di-C7_16

wae@Bkylo3sul f anoyl group; and the |i ke can be PCT/JP2007/063208
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ment.ioned. 10Each .s ol_inth ornmula (1) is

Tk AT P RALI TS MetreorsrrBhrgroonyl ) areap; o
&R6c,39 21 Kyhe{16d ik drdup;Substituent) or an optionally
substituted 1, 1-di oxi dotetrahydrothi opyranyl group. As
ysedihergilfuladnyhedreubst i tuent” for R6, an 15 :

. nglaq]l bstituyt.ed hydrocarbon group”, an

QS%H ona 4%“%§%t t'ed heterocyclic group”, an

d oprl e yly guehgtsi t ut ed hydroxy group”, an "optionally
subst i tut ed am no groyp" n "optionally substituted
Hel bt o()]i;rdolug'l,‘6 c’fg‘ké’ 5ﬁ813f35‘8¥£, JEA"PHpt i onal |y

& Uhsidt deediia-@éLMgéﬁyﬂisuﬁférh@)gégﬁb@;om' and the 20
i ke can be nentioned. Is preferably an
DAl Eitsstist aredknyuretiaOAl FOWR/ nor e

P eferabl v - (A p (preferably methyl,
etcﬁyﬁ. Tﬁwe@"c%}lli%(??g%% (;'tgétg?ahydr ot hi opyranyl group”
of t h&azh "sgpiicdndinl yheulfstiniléedI) is described in detail in

1-di.oxi dat et r ahydr ot hi opyranyl group” for Ri
%l‘b?itgon%q"ﬂllr}%s 1to 5 substituents, preferably 1 to 3,

subst igtugst R°-a80sUhShictet abRE PO tdurti tARdte or an

"substituent”, those exenplified as the substituents

Fr e ldno ratasiditated loprrénsifagtetprrydre deiamyimnyl group.

cycl oalKyls PFei20 can u he 6

"1, 1-di oxisdot et raef}ydlro%t%hitg%yrg{rljgftg\plgﬁrf)‘E h];a%rtl\D\/\d St

Taprtelangisty tawdasits tutesipbytireeasiobst gtoept s amy“detidweally
Qr_.different. The "substijtuent, is.preferably a

AR G i RS REORRLR SR, p s G abfy Feleipucea

tafdayd:suldraug”  greupoppriehalabl yubstituted amino group”, an

M02008/ qgégswcw_wzoonoﬁszos met hyl sul f onyl , ;
&@0&9 FPSE tated Rergrpke dgF et anydr OEYARDYIERHR", an

WU LAGH oMttt elss a0R1 gRahLY, sabstiiited BYord” tiha the
J%JZ?E%QJ&ﬂfﬂﬁiﬁﬁ?ﬁﬁzéted froma

R® is preferably an optionally substituted hydrocarbon
group, more preferably a C;-¢ alkyl group (preferably methyl,
ethyl). '

The “1,1l-dioxidotetrahydrothiopyranyl group” of the
“optionally substituted 1,1-dioxidotetrahydrothiopyranyl
group” for R! optionally has 1 to 5 substituents, preferably 1
to 3, substituents at substitutable positions. As the
“substituent”, those exemplified as the substituents of the
aforementioned “optionally substituted Cs-s cycloalkyl group”
can be used. When the “1,l-dioxidotetrahydrothiopyranyl group”
has two or more substituents, respective substituents may be
the same or different.

The “substituent” is preferably a hydroxy group and the
like.

R is preferably a Ci-¢ alkylsulfonyl group (preferably
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hydroxy group and the like, nore preferably a Cl1_6
al kyl sul fonyl group (preferably nethyl sul fonyl,

wetdghesf onyl ) or a 1, 1- di oxi dot et r ahydr ot hP@©pyr2807163208
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stitute oxy group(s).
rg%ﬂéﬁf%‘o%ﬁe‘flr ﬂ'b ulfony E% éFe%eiaﬁTy R6- 502-
dﬂhﬁb&[aﬁi’déﬂ%ﬂy%ix@t&ﬁb%%ﬂrbﬁ?@t broliB! ecRERT &F aph i {&l- 8
alkylsulfonyl rou (preferably nethylsul fonyl,
%ﬁﬂ#ﬁnﬁﬂ?ﬁ ¥%Wﬁ§dabﬁoﬁdt©r3a$db$bib@$nh§tﬁQkﬁﬁﬁﬁﬁ1from a

l'g(f L eraou % l 'k)éal i Eehﬁégéggﬂl?f gr@ug allgyrlsulfonyl

valenf C al n rocar

qhquﬂeﬂnreﬁﬁﬂdbith@thgashmﬁogymupethyﬂ$whf@myl), or al,1l-
15 cap, be nt i gned.

(g];al ‘??q%/egﬁlﬁl Y ?1%3{025%% EE?P@n@p F % gpbstituted by

hﬁiﬂ:’XYdI@ﬂ%)(%) -(CH2)3-, - (CH2)4-, -(CH2)5-,
- CHCH2- (CH(CHR)) 2-, -

2.
( CH2) ?@( @I{g))t@er BF‘@HQI}@@%ZFB?JZ -3s preﬂe,_z)ahdm 4802~ (wherein

gl li%n)él gﬁﬁsgigﬁh&&f__ﬁ C%oaﬁ%‘f%a&i%—% g:llg%g;l’ky'ls%Qfonyl group

LHI%EG&&hﬂ&L@HZhyls@HfoﬁEQ7thﬁyﬂsulféhyl}iC}hC}+

(e gc?t ac'g%g%'zgca dgé& %EE%‘gﬁa%}éDgl ene oup

8 oycliorl kyliene cgtoHpd8c8rbor, gr&ysT Oy PRy %tﬁ: example, a
3 25 c clobutylene 1, 3-cycl opent yl ene,
élrogagbogygrgﬁgxyqa ecﬂ,évalent cyclic

l'ﬁfcfr&%&lﬁ?ﬁe@&lﬁhﬁnea 311§a§¥ Loeﬁ%¥ﬁ§8§c}]11 ( eny& % group

aryl ene group (e.g., phenylene
cargQshaeptépaedl, 4Sp$1<::ef1y¢aalﬂeg,, napht hyl ene (e.g.,
phth napht hyl en 1,4- t hyl e
(}1) ﬁﬁPhy¥L§feﬁ%0gﬁo epﬁ%/ﬁyl Sk 1] ggﬁgﬁﬁt’hyﬂgﬁé
(mgma,pm Lt;&ltzelae, @HZ raaprtbutleg(qe 2 @mppht hyl@nem,) ) -
na yl ene eny ene (e.g.,
I% 2%‘ﬂ%€ﬁy{enbt (CBi)snényl ene, 4, 4' - bi phenyl ene)

@nd 4 t@_lol Kﬁkelﬂﬂ}?el@ o8 YlEne, may-hesat u@%ﬁ@n—w- -
artially, and as the partially ‘saturated C8
éﬁjﬂﬂa@@? f oTCRRGADTRE-C85—1 et € &b dro0fHpGlhy | @l -{fFGHE€H—, -

cbﬁZS%é?%ﬁ%%%IPC%?%%%%%%V6@3208Cgéfﬁé Hondinateoh’ of
@y at Wo_.5ehEkyreyll én@nytdig aEove-,mem=gAgd-ciDc£0-( 5} CH,~C=C~

C%g net hyl ene- phenyl ene, phenyl ene- net hyl ene,
hgﬁéﬁelphenylene phenyl ene- et hyl ene,

(Bt hylsnee y;@h@ﬁ@k%ﬂ@ﬂ@ %Eeﬁﬁﬂ)Oh@ | eng; LWl fi®pylene, 1,3-
ene napht hyT ene- nethylene) and

neth | ene- napht h
oi(quﬂ:ézléagﬁ bé/ %Eﬁypéﬁggntylene, 1,3-cyclohexylene, 1,4-
cyclohexylene, 1,4-cycloheptylene, 1,5-cyclooctylene);

(5) a Ce-14 arylene group (e.g., phenylene (e.g., 1,2-phenylene,
1,3-phenylene, 1,4-phenylene), naphthylene (e.g., 1,2-
naphthylene, 1,3-naphthylene, 1,4-naphthylene, 1,5-naphthylene,
1, 6-naphthylene, 1,7-naphthylene, 1,8-naphthylene, 2,3-
naphthylene, 2,6-naphthylene, 2,7-naphthylene), biphenylene
(e.g., 2,2"-biphenylene, 3,3’-biphenylene, 4,4’-biphenylene)

and the like. The C¢14 arylene may be saturated partially, and
as the partially saturated Cs-14 arylene, for example,

tetrahydronaphthylene and the like can be mentioned);
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X is preferably a bond or a C1_10 al kyl ene group
(Preferably a 01-6 al kyl ene group, nore preferably a

wawaioglesl chain Cl_. 3 al kyl ene group), nore pretBIRDIN063208

Cl-6_al kyl ene grqup 10, (preferapl strai ght, chain
&) 3 HBRGE GroGp, SREr EVBr SPLPGERY LY@ 19)6 5Pove-mentioned
R ayl @ AL d.hemsangiehedphéryeste ANsh né-ethylene,
hydrogen atom_ a hal ogen atom an optionally -

ORl@nGe aPBERY4FBEPEBRY benoptefiar igne- -
' |
R B e R PLAL Yoo R P Bty eme,

Heedhdgper estecome tdvy l@n€l+6 al kyl group (preferably

ne ), i‘to and E)Dre grefergbly, R2 and R5 are each a

’EHV{‘H e oM RPCaRGRREOBPE  t he same or different and

each i i GheFedlaiily arvoAdopEi onel |y sauhakntuyedupy

hydr oxy %&gupg). Plryeferably, R4 and R5lk§§e th(eﬁga?re _
Grrefierfdrieht &ne @dkhlene| grqupi-Boke KgFekpalply endtraight
JHYiG REef & R RS TRV

Ri nlg %rliBS%a:lL el)ré?een rrélﬁ g)g o%?%%n %ﬁe%ﬁép (haﬁlianlgky lene group
utsstaralpdint (es s tseligbtedhbinnCas hal bgkenat @mumn more

optd onal.ly s | tuted hydrocarbon group, an
P&S%ﬁeorﬁ%%% S(E%Q?t)u‘t ed hydroxy group and an optionally
subst iRFubpd R e giHRUBamd0BrndiAfegeRt ehBRABAYNAIs a

benzene ring optionally further having 1 to 3 _
Fuetcdrsél baledehr ahPE, hah cekieradky substpituted

et oRkipes b pbSLLLI X ot ch By, arous.
gr oup Bopstiieaadlllyy &(Obznd tR} edebyhe semd 66- d4ffeyenWWaind each
j_%;008/001931PC.T/JP2007/063208

a hydrogen atom;

a halogen atom; or

a Ci-s alkyl group (preferably methyl),

and more preferably, R? and R® are each a hydrogen atom.

R' and R® are the same or different and each is a Cie
alkyl group optionally substituted by hydroxy group(s).

Preferably, R' and R® are the same or different and each
is a Ci-¢ alkyl group, and more preferably, R' and R® are each
methyl.

Ring A is a benzene ring optionally further having
substituent (s) selected from a halogen atom, an optionally
substituted hydrocarbon group, an optionally substituted
hydroxy group and an optionally substituted amino group.

Ring A is preferably a benzene ring optionally further
having 1 to 3 substituents selected from
a halogen atom;

a Ci-s alkyl group optionally substituted by 1 to 3 Ceyy aryloxy
groups (preferably phenoxy);
a Ci-s alkoxy group optionélly substituted by 1 to 3 Ce-14 aryl
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groups (preferably phenyl); and a C6_14 aryl oxy group
(preferably phenoxy), nore preferably a benzene ring

W@ pios/ooaB1 y further having 1 to 3 substituent SPGEIR007%@3208

fron1a 6 aIkyI group 5 and a 01-6
é; ragﬁyt”bspgfﬂy BP@f erably an unsubstituted
doemzlqnarg;wgy 5 6Gp B(p e fedublp phdfiHigred ring.

As the "5- to 7-nmenbered ring" for ring B, for-

e ierahly 2 ReRBeredrargnaptiona fuekhes having 1 to
\ t I C

%Sﬁ%ﬁ%%ycegﬁgh e?ﬁglgd QrZEWE”HQ;SQeﬁngﬂﬁﬁ a Ci-¢ alkyl group

mnhéaﬁhnaadaomwnggospchpastacﬁlatby?pnmiémah&y an

aI| Ilct%%g ocar bon to 7-menbered non-aronmatic

ﬁnﬁﬁgelF%Qg can be nentioned. As the 5-

to 7 mmeraeqsa&ousat 6 heﬁl@iﬁﬁér‘éﬁeruﬁ%r exanple, 15 a

5- to _7-nmenbered nnnocycllc aromat i c_heterocycle

cont aif¥fi Ade a9 atei dgrewhsrrd uring” af o By dbs kil isemple,

ﬁ%ﬂ-—lne&f%e@‘elae%%ﬁﬂa%%e@lﬁ Lected & ogn@éh%é&y@%ng, a 5-

atom a sulfur atomand a ni rogmwatmncan e

'M@ﬁkﬂmﬂnh¢redbagpmheuabhetexanptbs afid t hire nolosy 3+ o 7-

I t O _heter furan th|o eng yr| i ne,
R AEP B ERaEs Ena ngor Sorhens pirvol e Tebt
Fyirceaaal i uysm;@a@ban, i S0ERi 83 O eme¥8ZOH enoﬂlu:amltej,c

oxadi azol.e, thjiadiazole, triazole, tetrazole, triazine
hetenaryalieandakhpe LAkRr | 6RBJOS Asenkomedt o 7- nenber ed

al i cyd g hydr eearbpannarda §f‘&fd£’§£@dhé’%0f’5b°§?é}g at example,

alicyclic hydrocarbon having 5 to 7 ca n at ons,
a&xaamHce 7-ale@$>e‘reclymboebk(ahe<; arclﬁavlcylmémlt«@relarubntaining,

I ation ref erabl e
8 S i fEIh600E0n pesides CRPRESEIFLAR S 1 to 4
haﬂér@hek@ns,s@l@b@bﬁpfabﬁ aﬁdok?@eﬁlﬁtbmﬁﬂhkkhﬁﬁhr atom and a
nti oned. gs referabl e exanpl es of the C5-7
%giﬁqgﬁnk@ﬁem-698| ﬁe £BH&CNEY el ohexene, cycl ohept ene
and t e birkecganibeRBRALIABCEE the monoc¥cllc/¥%5ﬂ5%f%
to 7-menbered non-aromatic heterocycle,
cyclg,5furgny. thipeherde noppEydine, rey knighing
01931P P2 y
R e ey i SR 200 Branai eva sgiranoles
istoding,azbltep 4xhebéep . ahmaso$e}eokadlézmﬂeﬁutthQyﬂtole,
at.om .a sul fur a nd a.nitrogqge mcan b .
ShosRse Lot aaBiter Ehiatibamrdetes PTkS arm oy mentioned.

non- ap@mthieC 5- to 7-membered allcycllc hydrocarbon, a

saturated or unsaturated alicyclic hydrocarbon having 5 to 7
carbon atoms, for example, a Cs-y cycloalkane, a Cs-; cycloalkene
and the like can be mentioned.

As preferable examples of the Cs-; cycloalkane,
cyclopentane, cyclohexane, cycloheptane and the like can be
mentioned.

As preferable examples of the Cs-; cycloalkene,
cyclopentene, cyclohexene, cycloheptene and the like can be
mentioned.

As the 5- to 7-membered non-aromatic heterocycle, for

example, a 5- to 7-membered monocyclic non-aromatic
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5 heterocycle, dihydrofuran, tetrahydrofuran,

di hydr ot hi ophene, tetrahydrothi ophene, pyrrolidine,
w@B0bi9BEe, pyrazolidine, pyrazoline, piperidiPer/JrP2007/063208

i.perazi ne, norphol.ine, thionprpholine, . )

R Ry e FOREAGDLBY a2 BF 1 Bi RLNSHCRH it ing atom besides

deltbdz0ldtdnag, 1t HAZPIHd R rd MtdaEOlsedict®ed FrdaZ @ Reygen atom,

azepane, oxazepane, | tetrahydropyridine, :

adiidrgpytion radaadni heopekeatam ®an e tiiesHeined.

Ring Bd rg%%%35§gl&xgwéleéOog'Eﬁ%ﬂﬁﬁﬁﬁk%EHE%“ﬁ%ﬂiéromatic
non-aromati ¢ heterocycle, nore prefera
°  hedteratoydilef, uddhydTbdtiras, fetialgydepfesent eiliibydrdthiophene,

rticul ar ef er abl 0Y.is a bond or CH2. Y is _,
R R BheRS) kot bha (Y s i AR,
@R line, piphTikEed,heligidraztine,"” sdigHoiuent,” Milddrpholine,
the "optionally substituted hydroxy group” optionally
hexsmedhydepdpdbey axezobidine) kgxazploups, Rhinzolidine,
.ef erah| up; 1 6. ro
SPeraast, irtReaadhg Pinfladoling Bagash Whsspane,
10 b r20yeirod a3 tR6E), JB2A0AL6682D@ine and the like can be
mentioned.
Ring B is preferably a 5- to 7-membered monocyclic non-
aromatic heterocycle, more preferably tetrahydrofuran. That is,

a ring represented by

1.5
is
0]
O

particularly preferably

:: :O:
20 Y is a bond or CH,.
Y is preferably CH,.
R is an optionally substituted hydroxy group.
‘As used herein, the “substituent” which the “optionally
substituted hydroxy group” optionally has is preferably a Ci
25 alkyl group.
R is preferably
a hydroxy groub; or

a Ci-¢ alkoxy group (preferably methoxy),

more preferably a hydroxy'group.
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In the the formula (I), the partial structure: IS
preferably (2,3-di hydro-1-benzofuran-3-yl)acetic acid,
wo200804196X00H Especi al |y, conpound (1) havi ng aP@QEIR2061/063208

structure. of ‘ ,
((39) -2 %—hﬁ"i 98r SOFTRLAZ 6F Lir aFRS-RAY LA} it iGtddsds an
excel | ent GPR40 receptor agonist activity, and is
3 . As preferabl e exanpl es of
Y —O@& fol | owi ng 10 conpounds can be
. [ Conpound Al Conpound (l) wherein Rl is a
1-6 al kyl sul fonyl group (preferably nethyl sul fonyl,
it pefelrbbiyl )(20B-dilydrot Dxdbchot@furdry-a3-ofnizaptrianycid,
ﬁgﬁgy% 15 each of which is optionally substituted by 1
substituents selected froma hydroxy group and
t hesd i k¢

[R1L is preferably a Cl1-6 al kyl sul fonyl group
y net hyl sul fonyl, ethylsulfonyl), or a 1, 1-

r ahydr ot hi opyranyl group optionally

ed by 20 hydroxy group(s)]; X is a bond or a

ClL 6 alk‘laga oup (preferably a straight chain CL..3
al kyl ene gr B@[ R2 and R3 are the sane or different

and e%%%e'ciail?;YdrcSﬂSQuﬁéo?l) Zr?agix%ﬂ la? gpeanrtaita%mstq:ructure of

((3S)-2,3~-dihydro-1l-benzofuran-3-yl)acetic acid has an

excellent GPR40 receptor agonist activity, and is preferable.
As preferable examples of compound (I), the following

compounds can be mentioned.

[Compound A]

Compound (I) wherein

R' is a Cie alkylsulfonyl group (preferably methylsulfonyl,

ethylsulfonyl) or a 1,1l-dioxidotetrahydrothiopyranyl group,

each of which is optionally substituted by 1 to 3 substituents

selected from a hydroxy group and the like

[R! is preferably a Ci.s alkylsulfonyl group (preferably

methylsulfonyl, ethylsulfonyl), or a 1,1- |

dioxidotetrahydrothiopyranyl group optionally substituted by

hydroxy group(s)]:

X is a bond or a Cji.¢ alkylene group (preferably a straight

chain C;-3 alkylene group);

R® and R® are the same or different and each is

a hydrogen atom;

a halogen atom; or

a Ci-s alkyl group (preferably methyl);

R' and R® are the same or different and each is a Ci-¢ alkyl

group (preferably methyl);

ring A is a benzene ring optionally further having 1 to 3

substituents selected from a halogen atom, a Ci-¢ alkyl group
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a Cl-6 al kyl group (preferably nethyl); R4 and R5 are
the sane or different and each is a Cl-6 al kyl group

“Kémm&memably methyl); ring A is a benzene ringPCT/JP2007/063208

II th h t 0 bst.it t
S i P FrebBed Blebat Ry 4n GiBF et fhiet Rpyzene
2i30/;001931PCT/ JP20071063208 and a C2_6 al koxy group

(preferably an unsubstituted benzene ring); ring Bis
B K ¢ s7-8msimbded -ﬁ'@m@@yédu @omﬁyglbﬁa@%-mmr@%wcl e

Hirnabley Eﬁferf%%gw %% OX ra(fm_sazf);f; and Ris a

hydr oxy grou group is preferably
’%:hydﬁhxyagdoup] [Cbnpound B] Conmpound (1) wherein io

6 al k | f f bl
R st SbuR PeoRY b ST BB GESLS Y
mhﬂ'@@ﬁﬁa@l@ﬂﬁy@w@&bxgp%w@p _group, each of which

is optionally substituted to 3 substituents
Q lom a hydroxy group and the like [RL is

RIRIRIRD! ()2 vHerediky! sul fonyl group (preferably 15
nethylsulfonyl et hyl sul fonyl), or a 1, 1-

Iﬁl@ﬁldoCe&rah¥ﬁisuhf@mylanyhugr@m@ﬁﬁﬁ3hﬂyﬂﬂe¢hylsulfonyl

GG o 5.8 LrrepbraRt st sl Fuftt oy e,

e&ld&ylo@m}gfdhuri)s opiBRaang Bbbat ertihed S&El Ofo 3 substituents
S e A A rony ol p 0950 AL 3 &, Nl ogen atom

[Rl is preferably a Ci-s alkylsulfonyl group (preferably
methylsulfonyl, ethylsulfonyl), or a 1,1-
dioxidotetrahydrothiopyranyl group optionally substituted by
hydroxy group(s)]:

X is a bond or a Ci;s alkylene group (preferably a straight
chain C;-3 alkylene group);

R? and R® are the same or different and each is

a hydrogen atom;

a halogen atom; or

a Ci-¢ alkyl group (preferably methyl);

R' and R® are the same or different and each is a Ci-¢ alkyl
group (preferably methyl, ethyl) optionally substituted by
hydroxy group (s)

[preferably, R' and R® are the same or different and each is a
Ci-6 alkyl group (preferably methyl)]:;

ring A is a benzene ring optionally further having 1 to 3
substituents selected from

a halogen atom;

a Ci-¢ alkyl group optionally substituted by 1 to 3 Cs-14 aryloxy
groups (preferably phenoxy) ;

a Ci-¢ alkoxy group optionally substituted by 1 to 3 Cei1s aryl
groups (preferably phenyl); and
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a Cl-6 al kyl group (preferably nmethyl); R4 and R5
are the sane or different and each is a Cl-6 al kyl 25

w@emspoiopr ef erably nethyl, ethyl) optionally PCT/JP2007/063208

sybstituted by hydro; oup(-s referably, R4 and

R e HESEEnara s S ) PR o 1. 6 al kyl

prioup A prefredlrybi®t Bybhzene £iflg dpt Sorda PEPZEBNE-her having

ring optionally further having 1 to 30 substituents

Ldieck sybrtdirugntsl sgéachednfranc. haleuwylatpoumR Cr-s alkyl
' bsti d t - ry,

S R o S AT e G T

wniststtiduagdbpehzene3drObgld aryl 35 groups (preferably

henyl ).;. and_ M7 (32008MD1931PCT/ JP2007/ 063208 a G644
SRR o R R e S e e
Hyefreialle dpherzeaplli ngtophi@pethyadyyt her having 1
to 3 substituents selected froma hal ogen atom a

cis &Haf kghdgroup and a Cl-6 al koxy group,
. N 4 b
g iy 5 iy il pemene

ring]; ring i's a 5- yclic
Fori-sargedicirebiat er bydrbey (grefel abl y t etrahydrof uran);

i - and Ris a hydroxy group or a Cl-6 al koxy
%?%P éaﬁﬁo Ris preferably a hydroxy group]. [Conpound

ddmgcamebUnd whlichhighskseset@ctesnfrom
(3 )-6-(14‘-[%4-hydroxy-1 1- di oxi dot et rahydro-2H-thio
mor (147 -[¥ -hydroxy-1,1-dioxidotetrahydro-2H-thiopyran-4-

I 2' 06 j 12 36 372 -
Py o2, o dinetybbhgberss i 3, v
I{zszoguper-36'vldarethgladid|[ gExample 6),

h%% If,onyl xyl ipE nyl- 3-yl | met hoxy) -2, 3-di h
@G&%-I 3ﬁ§of§r§ﬁggggﬁyécgti_gacid (Exanpl e 10),
([eEERy16ul{FInyl) pebpoRy] BipHenel hy-ly #imd ShodP) -2, 3-dihydro-1-
(et Isulfogﬁl)pro oxg%blphenyl-s-ylInethoxy)-2,3-d|h
Bl I BERZGT A AACS Ly ) AEot! EERETRLG Einpl e 13),

[ (330)-5-(((B3-£ahbeho22, 66-g dhaeh 1/—"44-'1;i3- _

(met hyl sul fon I)propoxgébl heni -3-yl I met hoxy) -2, 3-di h
Veptbylisad fonylarrepoky dbéphenukbt yém@@cmmzﬁ—dlhydro—l—
benzofuran-3-yl]acetic acid (Example 13),
[(38)-6-({3"-chloro-2’, 6" -dimethyl-4’-[3-
(methylsulfonyl)propoxylbiphenyl-3-yl}lmethoxy)-2,3-dihydro-1-
benzofuran-3-yl]acetic acid (Example 22),
[(3S)-6-({3",5"-dichloro-2’, 6’ -dimethyl-4'-[3-
(methylsulfonyl)propoxylbiphenyl-3-yllmethoxy) -2, 3-dihydro-1-
benzofuran-3-yl]acetic acid (Example 24), and
[(35)-6-({2",6"~diethyl-4’-[3-
(methylsulfonyl)propoxylbiphenyl-3-ylimethoxy)-2,3-dihydro-1-
benzofuran-3-yllacetic acid (Example 26) .

As a salt of compound (I), for example, metal salts, an
ammonium salt, salts with organic bases, salts with inorganic
acids, salts with organic acids, salts with basic or acidic
amino acids and the like can be mentioned.

Preferable examples‘of the metal sait include alkali
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25 [(33)-6-({3',5 -dichloro-2',6'-dinmethyl-4'-[3-
(met hyl sul f onyl ) propoxy] bi phenyl1- 3-yl | met hoxy) -2, 3-di h

wq ehnerdw3benzof uran- 3-yl Jacetic aci d ( Exanpl e 24/ Jr2aomb63208

39 -6-([2',6' -diethyl-4"-[3- . .
TR W) (oo SOy B BhLhy 2R FHF ok reabs -2 e, Likes
M D-itre %%IQ%U%@E%ﬂaBa§t¥|E@@Eté§ A&l & X & wWfinesium

As a salt of conpoundtg , for exanple, netal 'sal t’s,

S tarfsdilvm sailc, asdl ewlf-hebr@bwnhn%s%@lt said thg thike.
i nor gwecfe% e%%&n §W %aé‘}hfta& ﬂg"o &Lr{fc VM;—HE include

basi c or aci |c amn aC|és an e can
anaﬂltnwmth.Eﬁﬁmet@wabm&nexahpieshyﬁamimexmpyﬂldmﬂd, plCOllne,

l.ude kaI| 008/ 001931PCT/ JP2007/ 06320
A o SEBAAEABANE, ROf FAPALH e Sh § AL amine,
dydﬁbhéﬂjm3Mﬂﬂ% edlilchcnehakysahi se pus/was cal cium salt,
magnesi um salt, bariumsalt and the |ike; al um num

dihianzade tind emedd andner apdbtbe ekikdt es of the sal t
with o GRS @ xda E‘ég 0P Bn&akiiwifien anJiqanlC acid

trinmethylamne, trie am ne, pyridine, pico
Lndiudﬁlansait @ﬂh@nh&dupnhlodnethendjamYdmpbromlc acid,

AR RS el el Al el el olend Spse

exa”mPQ‘éf@‘raﬂdl% %&|a§npwe%hofn@h§a@a£t agith ot iElesdid include
salt. with _hydrochloric acid, hydrobromc acid, nitric

HEakt stithuformde @Clﬁhogsﬁéwca%@d BRHEleeroagetic acid,
ﬁf@fﬂrl%)la%l@(a%%%l f alhg, S@&%l%tgcﬂﬁ,gafléftﬂ:i@ acid,

i ncl ude a wth formc aci acetic acid
marha‘llm@mabetqlctra@ deipht BaEcinaci aic;lcﬁunmaclnc aod i,

[ tartarjc,acid acid, citric .
Rl 2ol “haRe ot R Biee rafEduim S Ho e fonte
drainy eitet Wheoniikeaci d, p-tol uenesul fonic acid and the
i ke. Pref erabl e exanples of the salt with

basi ¢ FARLFE aRdied S¥pEPge afshhe fwth with hasic 13RinR acid
fdiddd re NG theH bkgin2Qef F@{/@iﬁ@l eoﬁx’ff‘ﬂpir?é eﬁtd e like.

salt with acidic amno acid include a salt with
Pafsad’fﬁrtabjlea@X@mdee@t aiffi thacpdlanditheatigic amino ag¥d include

et‘rf*%’éltﬁa%% %%:;e {agﬁméggﬁ%gagé?l gé&?"# Hhike.

accepta e saft is pre e pro rug o
conpo&ﬁdt@@ dbmveﬁmanpdunddmbabhs;Saaﬁmmmmmwldghdaily

t he conpound ). With _a reaction due to an enzyne,
%4@iﬁ: %éﬂé pﬁﬁégfagﬁﬁ physi ol ogi cal condition

in th@l’ié Irdﬁir%d)b,f that cbﬁFoﬁnQO‘(@PUDQ M&lpdi®nd which is

converted to t he conpound by enzymatic oxidation,

GautREiesh, tnytdrol g@gieounst ol L) ariddnpouirdathicsh due to an enzyme,
gﬁi@q:‘ﬁrct %.Qth(P te'%% c EEB%E&”%%'23{1%&90&&’9&9'8&&&@}&1 in the

ue to gastric aC| and t
living body, that is, a compound which is converted to the

compound (I) by enzymatic oxidation, reduction, hydrolysis,
etc.; a compound which is converted to the compound (I) by
hydrolysis etc. due to gastric acid, and the like.

Examples of a prodrug of compound (I) include a compound
wherein an amino group of compound (I) is acylated, alkylated
or phosphorylated (e.g., a compound wherein an amino group of
compound (I) is eicosanoylated, alanylated,

pentylaminocarbonylated, (5-methyl-2-oxo-1,3-dioxolen-4-
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Exanpl es of a prodrug of conpound (1) include a
conpound wherein an am no group of conpound (1) is

waeysaewsl, al kyl ated or phosphoryl ated (e.g., BCT/JP2007/063208

nd whe e|n a ou mpound (1) is
R e e 208 12 AL OMR Shu STPPAVG,
%?yﬂdﬂﬂﬂyﬂm@%ﬁ&ﬁﬁﬁéhatﬁﬁvaloyloxymethylated or tert-
5- et hyl - 2- oxo- 1, 3- di oxol en- 4-

hatedesi 1931 PCTPIPREOTNEES D& yirydied ki xgieiitb oy |Gpmppund  (I)
stets f t
o Rt e e PO TR A Bhared (o9 2
autmgrosiral avhlwcérmxya dnainpxef groopowtd c(ohx)pdusldac()zj )atied acetylated,

al kyl at hos hor Ia e r borated (e.g., a5

S0 A eBROREHG kG S Bape b Kb rRiqd niated,
ﬁﬂﬁﬁfﬁﬂﬁﬁé& ﬁébﬁ&&ﬁfb@téﬂ dPhOPRPDYh Al &b thylcarbon lated) a
plvaloylated succi nyl ated, fumaryl ated, alanyl ate

TROUES AesEABt By CaEPBYRY | aredy ; ok comBId (Herid n a
%?1 dQBQU@mRHaQQHp g &ha éém 56&3'&#%%% 8 carboxyl

a conp ererm a car
gﬁbu@onﬁbunmeUﬁd|SI¢116 Gkaalkyleesﬁefiﬁlqﬂuﬂghenyl

Sﬁsﬁt%h{}{ i fong ?/%ngﬁ%/ir?gft er%b‘%%’gl’ S HeHomethyl

@sie&rllfflle@d p@&rﬁ@&%{z@akyﬁayhyxy@étwhﬁﬁé&;l fied,

pht hal i d steri
R Rycan bRy SFYEahgLoPShe nl T chel Hythakiar} u@rifed, (5-
n@tqith%wx%stteszgxbg&ﬁslh gf)t%tﬂ%fdeﬁerlfled,

met Ayl anm dat ed) ese, a conpound
qMﬂiQﬂQXMiO@&Db@byhy@ebhploést@mpﬁua@ ¢ﬁ)methyiHMﬂddtadi and
G118 aI roup_such as_npet.h ethyl tert-but
t%ed & 1 10K %SSrePeFS‘BP%undrh”é%%r% SR 5 ohip of
cwnqﬂmmu t[l)OmsC@mQ@hmﬁlédi)b?CQQE dmgyl leao tshmh koW thyl,
odrug of  the conpou may be

&np&@ﬁ&—bﬁéﬁflcaﬁéeutbg £ 5K¢ heS corpkRirRP @.e compounds
Y PeO 2GRl oC @Rt b@ﬂﬁoéﬁddﬁﬁpré@@&rdﬁ&e@@'%@%d known

of Pharnmaceutical Products, vol. 7, ['ecul e Desi gn,
PEF3-SE98, Hi rokawa Shot.en (1990) 25Fbre|nafter t he

pr odugt h 0 [e explaine
Each %&h%%FgE# ?getggnégﬁ Q&?nwﬁﬂ é%%héﬂa (Rnréﬁfg§§at
ddhmdmtsfmblahbngompbends(ls amddffpmﬁshdﬂngﬁbaMﬂdﬁﬁﬂltlons as

arti rly_descri bed, Eac ound descrlbed in the
ey PRI RPREnE P T BasPIRRaLgAT Faifes oL, 7,

MoWRidhilte tDReib@ Ctl'69n19§ndH§§o]§éW£‘ Sbtent OSep)si M | ar

to the salts o npound % can be nenti oned.
The céﬁ%@l}ﬁéf(%tfafth@dprﬁd‘ég o teptheds @5 dhwe apgwmpuas (I)
gﬁﬁﬂ guct in the formof a reaction mxture in
reactlon or can be isolated fromthe
reactE@whnBymbbé oﬂlkﬁéO&éﬁﬁ&ﬂ&iPCﬂmJﬂﬂgaﬁﬂ&ﬁ&ﬁﬁ&:drawings of

the following schemes is as defined above unless particularly
described. Each compound described in the schemes may form a
salt as long as it does not inhibit the reaction, and as such
salt, those similar to the salts of compound (I) can be
mentioned.

The compound obtained in each step can also be used as a
crude product in the form of a reaction mixture in the next

reaction, or can be isolated from the reaction mixture
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according to a conventional nethod, and further
purified easily by a separation nethod such as

wo emByemal | i zation, distillation, chromatographyr/aredo7/063208

t he like. Conmpound (| e, g.,..conpounds_represent ed.b
SRS Be S BT hh T} SRR b IRk B gL o8
2@INQuURe &l aé?a@atwﬂp@@ﬂ%& l$uch d£sReeh}tIN)i)za8a0n,
be produced, for exanple, according to the nethod

disdin lpfioRe FhrPBaFagraehemnd e dik&hod anal ogous

S MO DI Ry e e

(def i aed dBele) (bp ket ebbadyihiotdiapyampdurgt oldm) Bnd s
tional | bstifut 1-6_al k i
PhworRg donh BB areLy b PaRr Rt o dox ckample,

atkdlisgare abedfbthed showe. 1rF3eP 1A oWy Scheme 1 or a

2008/ 001931PCT/ JP2007/ 063208 (i) When L is a hydroxy

netoee, aBaApeang thargtean be produced by subjecting a

conmpound represented by the foLnula (V) and a conpound
represented by the fornula (VI1) (to be abbreviated as
conmpound (V) ‘and conpound (VI1) respectively) to the 5
M t sunobu reaction (Synthesis, 1981, pages 1-27).

In the Mtsunobu reaction, conpound (V) and conpound
(VI1) are reacted in the presence of an azodi carbonyl
compound (e.g., diethyl azodicarboxylate, diisopropyl
azodi car boxyl ate, 1,1'-(azodi carbonyl)di pi peridi ne)
and a phosphine (e.g., 10 tri phenyl phosphi ne,

tri butyl phosphi ne). The anount of conpound
(VMIl) to be used is generally about 0.2 to about 5
nol, preferably about 0.5 to about 2 nol, per 1 nol of
compound (V). The anmount of the azodi carbonyl conpound
and phosphine to 15 be used is generally about 1 to
about 5 nol, preferably about 1 to about 2 nol, per 1
nmol of conpound (V), respectively.
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The reaction is advantageously carried out using a
solvent inert to the reaction. Wiile the solvent is
woetospamsi cul arly limted as | ong as the reactP@nIP2007/063208
proceeds, for 20 exanple, ethers such as diethyl
Sdhbme ,1 di | sopropyl ether, diphenyl ether,
tetrahydrof uran, 1, 4-di oxane, 1,2- dinmethoxyethane and
the |ikegt argfnti ¢ hydrocarbons such as benzene,
3 Hp sat urat ed hydrocarbons such as
m des such as N N

hal ogenat ed
hydrocarBons such as dlchloronetFane chl or of orm

car bon tetré@hlorlde 1, 2- di chl®d oethane and the Iike;
nitriles such as acetonitrile, i ril e and the
i ke; ketones sufgh as acetong, ne&pyl ketone

and the |<skep;1/u| f oxi des suc i y

and the like; a {ri xed solvent of and t\é_coo'"'
preferabl e. The Re¥cOi onf t efperature i

general ly -20 to 200C, preferabl® 0 to }90C. The

reaction tinme is gqgerﬂpl mnto 35 100 hr,

pref erabky 3 nto?7 gﬁ¥2i> A

W20 /JQ;OO7/063208 (ii) Weph L is a
| eavi n ourd can_ be proguced by
react | und (V) pipBYhd (V1] in the

Rreséhice of T base. As th- eaving group|for L, for
exanpl e, Ra hal o qep atom 5 an optionall y|hal ogenat ed
Cl_G aIkyIsquony oxy group (e.g., methapesul fonyl oxy,
et hanesul fonyl oxly, trichl or onet hanesul f onyl oxy,
trifluor ugpihame quononxy) a 06-10 arylgwdHay! oxy
group optionally| having substituent(s) [for exanple, a
C6- 10 aryl sul fonyl oxy group (e.g., |

phenylsuljony axy, naphthyl sul fonyl oxy) optionally
having 1 Rt o bstituents sel ected froma Cl1-6 al kyl
gr oup a6 2k O and a nitro gfoup and the
l'ike; | fically, frongr oxy,

RA-{-td osul f onyl | uenesul f onyl oxy and the

l'ike], a.sacylox group (e g., 15 trichl ¢roacet oxy,
trifluoroacetox rnL%:g%dzBe can be nenti oned.

As the base, for exa al kal i peta hydrOX|des such
as |ithium hydrokide, sodlun1hyd OXi

hydr oxi de, d1%y like; al kaRineie \- et

hydr oxi des s barium 20 h @ i de and t @ Y—COOH
al kali netal carbonates gugh SotgIm car bonate’
potaSS|un1caroonate, cesi um car bgnate and the |ike;

al kal i B rogencar bonat es such as €ddi um

hydr Bgeneg e and the i ke; al kali metal

phosph such as trhpot My phosphat e and t he
prike: -an @S such as 25 -@l Y28 anmoni um
acetate .nd the like; aromati es such as

pyri di ne, & i di ne and the Ilke tertlary am nes such
as triethyl ne, trlpropylan1W@ tributyl am ne,

]QM¥ IRl 50 5/ m | ghe ' -
“%Fet yl am %%Sgrlﬁl ngﬁleﬁ%% » %(% ?am‘%?%llé%n{ﬂgove% or @
ﬁ&tnahyﬂrpWMprgmaayl3@r&hpﬁthylpyramlophimnally substituted

neth hol i ne and t | ke; al kali netal dri des

o d GNPy i 12 OTULES AT PYArPacE dMATHE Sroup, and

HHek%thl&t aymdigesreUah asrsedluapevd de, Ilthl um
dllsopropylan1de I'ithium hexanet hyl di sil azi de and the
458e®, 1&Pkali netal al koxides having 1 to 6 carbon

atons such as 35 sodi um et hoxi de, sodi um et hoxi de,
sodi um tert - but oxi de, 33



WO 2008/ 001931PCT/ JP2007/ 063208 pot assi um
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wWoreioRyo198t hi um n-butyllithium sec- butyl it himrr/JP2007/063208
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utII|th|u ndthellke and t |kecan
G PPELG: Lo IHORAEY of - CBm T ) (12 @ afs & pEoduced

kﬂe%@b%bb%15ga€°@bm@o@n&oréﬁﬁ@éﬁﬁébéﬁﬁ% ﬁHéﬁfﬂﬁﬂﬂﬁéﬁ’V and a

about 5 to about nol , pe compound
cpﬁ@oalmumepéﬁsméeaaby the bEoxmetr | EVenett Ibe viated
r |,
%%#DEP of oﬁgguﬁ'éﬁ%%#al e reacqol%‘tgl%lﬁ T the

Madhsamichge resicy icar Mgdthasisisi hegh, ggEntl42a%Wre to

the reac uch solvenpt, those ex [ified in

Srep TR e i ButiBi, FeREaron, | Sonrodie Racricoompound
(W&Epekébu&éab%eQEEET@héyprggéﬁ@el§@C&nFﬁéﬁdﬂéﬁﬂbbnjy)compound
to 100C., The reaction tine is generally 10 mn 15

(BO@ -hr digithydr a%pyllgerhpﬁyl@taa dﬂlsarstcayh@;zwlcarboxylate,

T aSdIRREBRE PR L P ST o SHoRRaip fe-a-
hnﬁmﬂammjphosphpnemdtrepuégbmmembmwnéhe fornula (VI) ;

to be. abbre as 20 c d (Vv Wi oun

(1) TaeaREERE B5 EREPRRERON Lhoue o afted e GRnEtally
R0 @n@bog@@att Bem@w pFSE€PaZY about CERAINMbout 2 mol,
(la) can be produced subj ecting conpound (la') to a
BeFdlompdi 95 egBPPERd 2§7I'he hydrol ysi s reacti on is

carri @0 oﬁﬁ%ngfaEh@Cégogi%é?$§§§1qg%ﬁﬁg%r e ﬁgsphine to

convent i ona
bei weeal isciodsesadhyasbhytr behd oabautach dpolsuldnafaraddiyd about
and the | ewi s acids,such as boron, trichlori
5Por?%°P| h oﬁholc'ké Bfib gh’é"h% - CHPYT nf‘b 'ac’iecF?@s%&F( ly.
as trirthkeugeaatebhc iacadva@ta@é@@@leﬁ w400 &4 agitd @Withg a
the like, and the_like can be nentioned. Lewis acid

SeAT e d8&d tcbRcTPreRERGLIPR dMidicoIthsr selygpti d§. not

Artike1hase, 1fiqk teyanp! @@nel kal indretal -y R fesgucChor

as |ithium hydroxide, sodium hydroxide, potassium
q§@mpig,d§t@ﬁ@s such as diethyl ether, diisopropyl ether,

diphenyl ether, tetrahydrofuran, 1,4-dioxane, 1,2-
dimethoxyethane and the like; aromatic hydrocarbons such as
benzene, toluene and the like;'saturated hydrocarbons such as
cyclohexane, hexane and the like; amides such as N,N-
dimethylformamide, N,N-dimethylacetamide,
hexamethylphosphoramide and the like; halogenated hydrocarbons
such as dichloromethane, chloroform, carbon tetrachloride,
1,2-dichloroethane and the like; nitriles such as acetonitrile,
propionitrile and the like; ketones such as acetone, ethyl
methyl ketone and the like; sulfoxides such as dimethyl
sulfoxide and the like; a mixed solvent thereof and the like
are preferable.

The reaction temperature is generally -20 to 200°C,
preferably 0 to 100°C. The reaction time is generally 5 min to
100 hr, preferably 30 min‘to 72 hr.

34



10

15

20

- 25

30

35

55 the like; alkaline earth nmetal hydroxides such as
barium W?2008/001931PCT/ JP2007/ 063208 hydr oxi de and

wa bmshitear al kali netal carbonates such as sodP@mIP2007/063208

car.bopat e ot assi um carbonate and the_ljke; alkal
Gt al PPy b e e RETVIET 19T 00y CSTRATN ol dudetae produced

Hyﬂﬁéﬂatﬁﬁ@h@&hggun§°¢vrUWE%HO%éﬁEbuﬂ&“ 1)UMn the presence
tert-butoxide and the |like; organic 5 bases (including
Hydr ®2E€) such as triethylanine, imdazole,

or SR a0 LGy 208 4Nl KBRS 8 pasgogy atom

ment i one e acl
aus eppiiongéigr Abllpgahated0CHs t allapail Adhyixy group (e.g.,

ref erabl.y about 0.5 1o abo 6 |, per 1 nol of
ﬁéﬁaiﬁﬁﬁﬁl%PHy 9XY0TﬁEﬁﬁ9ﬁ?Bf€%?%ﬂESQCtion is carried
tUtchMdrbet haak¥ 8N Eon PLok§] Ner BF B MM tHARI Su A N®xy) , a
reaction. While the solvent is not particularly

Joimoi pedl 8l fonglary tFoue aationaddyc deysnaf spbekanpeat (s)

ch_as net opanal _and the
?#ﬁg?&éigzgfig ﬁ?&?6%%?%%Hgﬁéﬁéﬁg§gg%%%%éﬂ%fgfbluene
et i@ 1 Eonlilbey, satphahetshyfowgbsionsosticineasly having 1 to
cycl ohexane, hexane,and_.the |ike; or i c acids such
LS e S 1BEE PR SR At il AT Kt iers SR KoRY
Aouetahahkdhetibagrodp 4ald oxiad el i He 2-ssk det axyigt, hane
and the |ike; am des such as N, Ndi met hyl f or mam de,
R eRyvdisvaRpyAesyanidel hrerhery 1 swkEom eml ogenat ed

OIORAIIERGANED, B8RS AT e TR (g
tiitohiloewasethxys Acefbnoroatetopydpmi thd |k landarhde

I & ket ones such as acetone, ethyl nethyl ketone and
e HKE: sul foxi des such as di met hyl sul f oxi de and

the | ilsethwabake, ardb skuadlspl ¥ERd11 heseof BRTd{iRles such as
|.ike are preferable. The reaction tenperature

liidhgdme hydrpx1ds, ¢ sodbpe, hydepetadi POt rsiipodydrexide and

HHeAqtiken kiR 1i8e98ABER hytdD W drd0id9 dMoh as barium
preferably 10 mn to 24 hr. <Step 2B> 30Conpound (1V)
hygir o der edidc dbieby ikabj etkahy mempburrrinates surh as sodium

rolysis._r L on. The | ysi.s reaction.kS ...
B PO A e PP Rt her T SR IR g Tk
adrkad imeteltad awydlrogensatbengtes swlems8SAsodihonpound

I can b roduce subj ect i conpound (I WO
s tasERbTEspebe P hesboks: ol Fall Hetal' fnodphates such
as tripotassium phosphate and the like; acetates such as
sodium acetate, ammonium acetate and the like; aromatic amines

such as pyridine, lutidine and the like; tertiary amines such

‘as triethylamine, tripropylamine, tributylamine, N-

ethyldiisoproleamine, cyclohexyldimethylamine, 4-
dimethylaminopyridine, N,N-dimethylaniline, N-methylpiperidine,
N-methylpyrrolidine, N-methylmorpholine and the like; alkali
metal hydrides such as sodium hydride, potassium hydride and
the like; metal amides such as sodium amide, lithium
diisopropylamide, lithium hexamethyldisilazide and the like;
alkali metal alkoxides having 1 to 6 carbon atoms such as

sodium methoxide, sodium ethoxide, sodium tert-butoxide,
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to an oxidation reaction. The oxi dation reaction
is generally carried out using an oxidant according to

“Kammamwmmtional nmet hod. As the oxidant, for e XermpirEe)07/063208

drogen peroxide, peracetic acid, m

P@ PSe H@rES’n’Eobeta%ﬂrfae %%@tt%t%ﬂﬁd%mﬂ dd thiums such as
per gﬁih%ﬂ‘leﬁr 0ﬁ¥ﬁﬁ£§ﬂ§thﬁ9{#l WR AR ARA! rlloéiig gdium

rate, sodi um hypochl orite, nitric aci ¢hromi ¢
bativad 1 isbdbumrddchhendike, prdsdiah e mmgémamntloned

a ol optoahoRBhoRe SRS, ey 15 B ERE =1Ly

ablomg! @t. 20xygemoarnd 10hedll, keregareplyeabbaned.5 to about 2 mol,
The amount of the oxidant to be used is appropriately
P&ét dr APhe8tacCBPEMRAY (¥ the kind of the oxidant. It is - :

gener ghky aﬁBQHE 8£2fnk %Q@@Uﬁo ]}:% Med Hrsefg%h%@a)ilgb%%but 1 to

0.5 to about 5 nol, per nol compound (
apeut |l@nmp§,,aﬁvaﬁea@bb1asa@o@arlmm ahgutysy mg>la Fefrvédnmol of

' r o] e reaction. As such solvent, those
cé%’ﬁ%P?fﬁgz’in Step 2A can be nentioned. The

react Tae treapetiehuie advgerefedusly hrdrieD0OGE using a
pr.efera to 1200C. The reaction tinme_is enerally

hly
BaSehs 355FE TR0LRE. St g eaviat sy
e%%ﬁpllfledOQﬂpgeaﬁ iAa ) Cédh g RrQducrL Py subj ecting

compound (IV') to an OX|dat|on reaction. The oxidation
react ' rsaciiphebevperakiesr dihganenald V5 /fetligod 50°C,

%%anb vy %A 950&3”E&ﬁ8d égékggﬁuélﬁge{ t ener 1ly 10 min
P RS aRav VD) o e

Used i h t he - above-nent I oned
toaﬂObehmuo@meédrabby 2Ramph eto etxdixi ng to the nethods
<%§ cr| ed in Journal of Medicinal Chem stry, vol. 39,

§&s 1 528 4934, 1996; Bi oorganic and Medicina

Chem at e¥mp¥ahd9repRrESeniad by Hhd 3RemA LIV’ ) (to be

Het er ocycl es, vol .41, pa es 647-650, 1995; Journal of

aﬁv@@e@ﬁ edméwpgmpyundol 1¥3)) pajed20rnanssl Hpeeacting a

CHREIRY S SRERLERL BOCLEL VR (Aeed MifSibreviated as
c@n@bugndusfvﬂhér wtiibh CGompound (W)Iaratwonibioundo \he medihod

PP o EEED ARcBF o rigerac R NGt SR the.
<Balownrg Schenme 2 or a nethod anal ogous thereto.
Schene 2 i )

Compound (Ia) can be produced by subjecting compound
(Ia’) to a hydrolysis reaction.

The hydrolysis reaction is carried out using an acid or a
base according to a conventional method.

As the acid, for example, mineral acids such as
hydrochloric acid, sulfuric acid and the like; Lewis acids
such as boron trichloride, boron tribromide and the like;
organic acids such as trifluoroacetic acid, p-toluenesulfonic
acid and the like, and the like can be mentioned. Lewis acid
can be used concurrently with a thiol or a sulfide.

As the base, for example, alkali metal hydroxides such as
lithium hydroxide, sodium hydroxide, potassium hydrgxide and

the like; alkaline earth metal hydroxides such as barium
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wherein R' is a hydrogen atomor an optionally
substituted Cl-6 5 al koxy group, L' is a |eaving

w@emspo19and t he ot her synbols are as defined aboOw#E2007/063208

the "Il eavi group” for L', thase exenplified as :
HYREOFEEF B FOR el ES b ol R i o0 Gt Ko 4 AbcfioAs sodium
ccerpaund, r gptasstRdc¥bdierd Aralltehd 10kt @10&11 metal
abbrevi ated as conpound (I1X)) can be produced by

aléegiidsg Bavingodsro0t 9ArTN FouEy /D608 coRicingethoxide,
Byt 1 ; ihat.ad ;
soBR S %Ehgglg\xﬂ I ??S:g%g% até% ﬂdtc%&ﬂiéaearﬁp ttrh \éllg;i/{% ih grganlc

as conpoun a conpound represente
basesul (AncRidiXglhydtatbe) abinleasatted ahydenpoend imidazole,

'-X-L") or 1-oxa-6-thiaspiro[.2.5].actane according t
SCRESRIENBE SROWRF nLSREncs diit A0 Fafeiidentioned.
anal ogadsahBehEt 8f the aci®rl®r Basd StA HeLaWedl i@ QdBerally
or a hydroxy group, and the other synbol is as defined

agpie 0-As toh@bougadiongiodr onpefrgrbLY, appese0.5 to about 6 mol,
ﬁ%geqphbﬁigg @gmbgﬁnﬁf9f§npptioned L can be nentioned.
p >

<Ste conpound represented by the
f or rulTae( Xydebdybis abbaeviat etk asmmogbunt: (Wthoudnsbdvent,

produced_b eacting a,_conpqund represented, e .

BB exbr L FEBt boabhr v e e ol (1 Fhewpevent is
n@@”}@@b&lﬁdcal'angLiiﬁitédOa@'ﬁmé-faé hitas ptd=dtd.drl @rbeeeds, for
according_to the nmethod shown I1n the Step A or a

eIRdG anarehels phcherd nehapplycethanol Anromsdeddand the
lﬁ%%ﬁe%%gh?g%P??&H?oégfﬂyﬁ§2éﬁ%ﬂ)15tﬁéﬁ%%ﬁéﬂ“g??d@ﬂ%daﬁﬁ.the

compoun can be produced by reacting
lidepowaduAtdwhyiracevnpos slucke pree seytt lashdxanehe hexane and

o Ty BPR0A5 a2k O a8 e e et g and
thecQitiengetbetrbestehhad s&ovahydrdheradt,en |Adilosne, 1,2-
JEgQEﬂgxég%hg%gugn&hgﬂgtfikgfigﬁﬁégg’such as N,N-
dimethylformamide, N,N-dimethylacetamide and the like;
halogenated hydrocarbons such as dichloromethane, chloroform,
carbon tetrachloride, 1,2-dichlorocethane and the like;
nitriles such as acetonitrile, propionitrile and the like;
ketones such as acetone, ethyl methyl ketone and the like;
sulfoxides such as dimethyl sulfoxide and the like; water; a
mixed solvent thereof and the like are preferable.

The reaction temperature is generally -10 to 200°C,
preferably 0 to 120°C. The reaction time is generally 10 min
to 100 hr, preferably 10 min to 24 hr.
<Step 2B>

Compound (IV) can be produced by subjecting compound
(IV’) to a hydrolysis reaction.

The hydrolysis reaction is carried out according to the
method shown in Step 2A or a method analogous thereto.

<Step 3A>

Compound (Ia) can be produced by subjecting compound (IV)
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25Conpound (V) can be produced by reacting a conpound
represented by the fornula (XI1l) (to be abbreviated

W(asoosmnpmund (XI11)) wth compound R1-X-L" or BCDXR06~063208

thlas 5] oct ang. 6, 6-di oxi de according to the
tﬁe?ﬁo ﬁ%éﬁ % r?ﬁggﬁf%p | A or a method anal ogous

theretBe 8RidStePn4E2action idaf@Rund (WVldar@drRd@ut using an
produced by reacting conpound (Xl II) with conpound

omdxnr; agroxddRg- Bot hi ey omlodtaitedaccHEdiRg pridant,

o e 059§65H&&905§nt£§ré5008,/ §)01931F%?F[ 55%‘10(57?‘!088282

Cdepopadbeﬁyocanabedprtemmxbhtmdhydnqyﬂnqn}dannymxadsium

a co nd represente t he,.f or nul
o5 RF 601 BoRa R b S O BrrRg e, sodium
hiypaehileriter, nhyreenyeid) nghtomid mrmoml(lﬁrxnﬂcar@mate,
net al (e.g., potassium 5 sodiu [ithium magnesmg]éI

Pe&gsel imz PREMARIANAE Ral PFHHTRNGL Hh©Fidee, TUidRTRaYR (

o‘k‘?ﬁ%l eﬁggbb@ﬁﬁgﬁg' 89-81 9B fod ﬁﬂgﬂﬂa neSQila%c‘:(?te, halogen,
subj écting the resu t|ng conpound and a conpoun
orz@peesemnediebyoxjylgelhoamn ’ahe Arike 'cent doameatiiomngdat ed

as co ound Ar:L'™) reacti i_oHer
'S VRS BRetbEofach® SpfRlli IR P IRdy g 1eteLy
d@&@msnum a@:@@ﬁ@ingztﬁcthél}mndl heft ldthematididne | tkeis
they may be conBIex L"" is a l|leaving group, and
Q@PﬁéﬁléynﬁBPEt ezést@5a9%$¢hﬁﬁf%ﬂovéﬂ7 G ¥ 1308Wng - © to
aBoe4P5 h8f, Lper 1hRSE Sxesptddinidl @syithe _
af orenenti onéd L can be nenti oned. The coupl i ng
react Tbe keagehenalbyadveniageaiigly rcanrd g esdnssiog a

A S f | e, hydti des
S?ﬁ?%n§s§n%glun?hgg?lgeag% qgssfhn1h3%ﬁlg§k§hg tgé gg

dmempllahbalunnstep by deari ke snaiciiorasd ] it hi um
hydr oxj i, um hydr oxi de, pota55|un1hydrOX|de

The RS rap et bR ChaP e rR it RS A soth oy 3o,

preaResbup bydroxbde;. cahel waLBYdpRXLHRe P@rdgélﬁférall 10 min
hydr oxi de and the like; alkali netal carbonates suc

taes 198dhim paeBerabéy b@t@%%ltmw%%ﬁﬁbﬂate 25 cesium

<%%r? Rate and the like; alkali netal
ogencarbonates such as sodi um hydr ogencar bonat e,

potasgpmpphmdrégehtacbnnheepfwmhdddabyWGubjﬁdtmng|nmmﬂound
&@g phates suggﬁgs tr| SS|un1phosphate and the

ERaed BB B Fon| KERTHEe havi ng 1 to 6 carbon

at OB TRUC hxa8as96hUFLBBE hoxi T8, c&Od s RIthddxding to the
sodium 30 tert-butoxide and the |ike; organic _bases

nei R casheMPEPhSESRI A8, OF r 2 dRMiiha akalogous thereto.
di i SO@BF&E)SE%H'“X’V%M nﬁﬁfﬁyﬂﬁd‘?ﬁ‘@’a Ol ioned %heme 1 can

N- et h yrrolidine, nor pho |ne 1, 5-
b@owb@mmmp@m@gammeﬁsa@eordmg to the methods described

lealp_fg% bP y F%ﬁghﬁai?gfé?%h%try, vol.39, pages 4928-4934,

199% dBaaabg@yl@b055d4mehlamme@1e@@lmt kel iKke pages 1325-
or anlc [ithiunms such as neth ithium

¢IOPLE hEGHETOEYBULET | VR hi %n R%Q?Skﬁﬂ%ﬂ@5QAu%ﬁﬁﬁan&burnal
&@?&édl%gnaqebﬁSm%@tg? §o§u@§‘ a3a %@%'mm |3 dd urfl‘ournal
di i sopropyl am hi um hexanet disilazide and t
dfi Kéemardlt Beoclieky Eankbe ﬁemmsaw&xbns 1, pages 2895 2900
1996 and the like or a method analogous thereto.
Compound (V) and compound (VI) used in the above-

mentioned Scheme 1 can be produced, for example, according to
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The amount of the conmpound Ar-M or conpound Ar-L'" to
be used is generally about 0.1 to about 10 nol,
preferably about I 0.5 to about 2 nol, per 1 nol of
thEORBEHAE (hatm ThHetweoehtlfiddesdiase 20 die ausedhos
generally about 1 to about 20 nol, preferably about 1
angdogpuat therneto. per 1 nol of conpound (IX). The
coup%ing reaction is advantageously carried out using
Schemefvent inert to the reaction. Wile the solvent is

not 15.,particularly Iinit%d as long as the reagtio
proceeds, faf, exapl e,zalcohoLs<%%§gA§s met.han

‘ br opanol , i s8prepapet, “but anol , t&

1, 4=dioXane,
: sther’, tert - Rityd—afet iy

et her ,g3di i sopropyl ether, g}, 2-di net hoxyet hane &
20 IiKﬁé esters such as e yl formate, ethy] aceipte,
n- butyl " acetate and the |1 ke; halegenated Wydrocarbons
such as di chl oronet hane, chla
tetrachl oride, trichloroet
hydr oc r‘b%ﬁ%sgﬁch as n-hexai®ese 4Bnzene, /tidpa> and
the |ike; am des such~as N, N 25 di net gyl f or mam de,

: ke; sul foxidgs
et hy| <Step #GXi de and t ‘ sglfolane;
) O

Hhharam gde:  waftery 3 Xed vent

he |ike are prefee. 30Tke coupling

ki can be pronot ed™by—a npfalRtatal yst to be
use@* where necessary. As the nmetdl catalyst, nmetal |<Step7C>
conpl e¥®s havi ng various |igands c&® be used and, flor
exanpl e, pal |l adi um compounds [e.g.,, palladiun(ll)
acetatd, tetrakis(triphenyl phosphine)pal ladi um(0), |35
bi s(tri|piEi®I’FRosphi ne) pal | adi un(|rl) gsﬁ?po ‘g)de, VO
2008/ 0@1931PCT/ JP20071063208

di chl orobi s(tri et hyl phosphi ne) pal | adi un(

trisgdi henzyl i deneacet one) di pal | gdi
& o phen] |
D3!!§!

phenyl phosphi no) f erroceng

1),
2' -
a gonpl ex of

bi B 1 ni ckel conpounds y
HpE. Of, Retraki s(tri pheny¥pko®phite) i ckel (0),

bi s(R*ri et hyl pho ine) ni ckel (11)Rchloride, )
bis(trpﬁ'enylphosphine ~ckel (I11) c Ioride]k r hg

conmpounds [e.g., trisgthigphen sphi ne) r h&
chloride]; cobalt io conpounds; copp conpou
[e.qg., copper oxide, copper(ll) chloridelsxtd
conmpounds and the |ike can be nentioned. O
pal | adi um conpounds, nickel conpounds and copper )
conpounds are preferable. The anpunt of the netal
1 %Sk ¥ 03 Be,UnGArbgeaenesal by A5 abeLbnf1 DP0SMstDtuted Cy-
w%%g%?XSRnDI}Qp?egggggﬁigagggﬁ %.O%Ol§§g abou?ﬁo.z nol e
ap&oxy gobupf BbnpsuadléaXxjingvgeaun, nekd| thatafher symbols are
unst bledﬁo oxygen is used in this reaction, the
aFe?@?ﬁBﬁ i?bﬁyéferably carried out in an inactive gas
(e. 9. Asargen“gaavohgngkbagéntgas)’ st thase 2R3Fmplified as the
reaction tenperature is generally -10 to 250C
afPEEBCAIPNES & TeOCLeWIFRELIPRE reaction time vari es
ngi on the kinds of conpound (IX), compound Ar-M
<§?%§o%%%gnd Ar-L"'", netal catalyst, base and sol vent,
r eact Porompopedatepecarttedebli kbe formylgeddXal ((fo1be

ag%{}:gfyo O% grs C%ISH Oru%fder(eﬁ%l)x ?:arrrli %et 8::%888%01189 Q%acting a
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Compound (XI) can be produced by subjecting conmpound
(Vi) and conpound Ar-Mto a coupling reaction.

wabmsoepl i ng reaction can be carried out accorci/mpoer063208

t he 30 thod s t 5A t h .
P ERg e hResEhRea oy T B SR Rl hThiole apbrgyiated
abke c@fn@@ﬁﬁ@d (byIspbj ﬁﬁthﬂag é‘&ﬁ‘ﬁ&iﬂm r(é@rés‘én&jéd)byd@hleon

reacti o he oxi dation reacti on can be

foarvilad Bift %' rdﬁ%lqeoa@@rtervéaﬁéﬁhéa SABRAURS RHeX-1'7) or

S A d
15883040 2o T8 DAL SRR e LR o TR RIS shown 5
tﬁerrﬁd.tepd 1(&V)>r\/\,hemethod1 arsa kodouy dhemptaup | her ei nafter

5 songtines e abbrevi ated as conpo can be
ot odUBEE by L bbTect e b GLFER i o f0 CE PEEy and the.
ot@del k9fibol is as THEfiLSWICihOfe J east icbe M3eg@iafabtyup” for
carried out using a redUC|ng agen accordln to a
onvéhpﬁsngﬂe%%hséle Aas tHee r@%mﬁ &@n be
% b g.metal hydrides such as alun1nun110 hydri de,
i1 sobutyl al um num hydride, tributyltin hydride and
<Sltepl ¥Be; metal hydride conpl exes such as sodium

cyanohor ohydr i sodi umt l.acet.oxy. ydr 4sodi um
B BaEoih e reBpes s ad RERLRIORARII (%) (R08e
ab@r@ﬂﬁa%@@prXQSmﬁdﬁhda(SX ppreane Beet;rxafwe@f lHyarreacting a

onpl ex, borane di et hyl sul fide con&ex and the 15
qoi“”!?@unél{ FePreseRhed §Mchh%sf?ﬁ@9<3;ﬁr Inelto be abbrev1ated as

c%b@m' tzstwew%fi &sﬁpém Rldugamaneomte&g guch as

zinc, alumn iItTon and the like; alkali netals
t@u@ﬁpasoiedﬁwnptanehaqmmmq hieo Ith@/metmcu sovwmniia the Step

Blrch re ion and the |like can be nentioned. The
st BETRE FRaLERRet abert<te e deed |5 20
<@ppipopc>at el y det erm ned according to the kind of the
reduci ng agent. For exang t he ampunt of the netal
I

hydr i e SORBPCARANFEPFBESRBAPI %, L i ignpi%ehd ) aitey e

DYraRe a@eddaBok8ABohRAPEx SR dsn gz?é‘gix@éddbé&) r%a%'i:lng
to about 10 nol, preferably about O to about

e oLngh| (X1 @@hboanaow@m)ld reRresrnN S &b urhe d?rortnwéta R'-X-
et gl _(incl ckof Birk chy -

Lredﬁtg'to I"oolé) #ﬂ'r%glglgé ésng&ﬁér&?? agoL ito abgﬁta SO
tiilaspiref[er.&blbygtabeut, ﬁ—dinomb@eltaécasm;nc_pdro Irhwlmedfhod shown

, XL . The t t
S5FR 585U OFaPr PEEPGT: 1 P SYTVERO 1 nert to
Jdrep aastion. Wiile the solvent is 30 not particularly

limted as Iong as the reacti onﬁgroceeds for exanple,
al coh8oEreuaR 4¥) nEeRaRs| PredRae® DY 1LerEpdHhIa crmpound

S0 51 B 90h 00 100 165 5 0 28 oo
doau:rcmmyhr &IIIan, with- dompzaund H—ZC-dJ rfetdroiyelﬁdaalﬁe and

18 55 TR 5, DUSL RS RARONSSHELk 8% DHRE Wanoa s
i20Q8/0GLRPLRETHFPA0REEA68288alogous thereto.
<Step 4E>

Compound (VI) can be produced by reacting compound (XIITI)

with compound RY -X-L’’ or l-oxa-6-thiaspiro[2.5]octane
according to the method shown in the Step 1A or a method
analogous thereto.

<Step 5A>
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hydr ocar bons such as cycl ohexane, hexane and the |ike;
am des such as N, N-di net hyl f or ram de,

W(M(N&ﬂi)mt hyl acet am de, hexanet hyI phosphor an deCEsrE0C 183208
l'ike; anlﬁ ids such as ach% et i C aC|du d (IX)
proplgﬂW CuBPd tr et ?(ﬁﬁQEQQ? 3e8ting’ coipoun

afel AaaeppbliAai ﬁe}IQ £éskensh tihe ﬂﬂ&%oxmdnaxeqkrsm V(QBI be
thereof and the like are preferable.
ab@é@waﬁefieﬁﬁe@@mw@%ﬁ@@ﬁbrm EY, COZJ(PJ{J@‘JlG@@thon' -or, by
9 I h t
S ething I ehe Pt Pt SR, S Bea EpEapgiom.
sgdnemalﬂytmmuM}nma@nésuumu)¢wppqnm#zmmablyuﬁo fihalféuROand

thler Lake or baERaReRy Ot o TSN crnr fipd e Rown per

skgl aganatibhgcagent tvE @eﬁmiﬁﬂwlﬁmmmﬂ@m aAzohpeund
halogenatlng agent for exanple t hi onyl chloride, 15
reREspRBERS PYi Renfelmatal tAeli'Ke din apbreviphed as

S PIpoU hal ogen at om
%E@%Pgacﬁfogine? E?&%y%gﬁgcéﬁjgﬁéﬁgé' uced. The
reactHeneofAcohpound (V') with a hal ogenating agent,
is carried out without solvent, or using a solvent
I ne to 20 the reaction. AS the solvent inert to the
for exanpl e, hal ogenated hydrocarbons such
W grBhet hane, chlorof orm carbon tetrachl oride
i ke; aromatic hydrocarbons such as benzene,

t ol uene,Oxyl ene and the like; ethers such as diethyl
et her, diisopropyl ether, tert-butyl 25 nethyl ether,
M étsr ahpeitefludang . 1, Ao taoxbwm, s_.octiuldi neit toyet megs esddn,

the |ik st met h

Q@ g afegln% ?yﬁ ag ?a?iumt%? :ﬂ%?EHgigy AR Pﬁé
dddpaexaﬂd the’rike ﬁaDe@@lﬁ@n@IdH§¥1aﬂ&tdﬂﬁ&ﬁlsyﬁbwls are as
the h enatin ent_may be used in an excess anmount
dteélf’@ é gvse azg% ntleaving greyp ar:FBanlL);g? rt hBose

chahRaerabiingsagRat afOrOfetiSLehd$ Ve AHd ¥nctRGWnel .t O
about 10 nol, preferably about 1 to about 5 nol, per 1

mol  offheoFpERANEVrSacien r bacasnRrakbhpaanuias ot in the

pqee%%h%l l BE %Obggelo% iﬁse a%f EA %ry egcfg’%l%ocaﬂ;gfl metal

reaction tlne 'S genera
hpmhﬁdeabbwc30a51aodmumShydrlde, pOtdEEIdMEhydrlde and the

ket R ARET] AT AP o1 TGt S ATTo FoiyLce

soliei Bedrekedeenpsdhlonyh Ej?di@éxﬂ@ead‘rﬁit’d}fé l1iK&; alkaline

sul fonic acid 5 anhydri des such as met hanesul f oni ¢
eartidredel PYAFPEoABRetRaR edt| FUIRS HihyirdtRxibde Qfd cium

H(\}\%i%\lyﬁﬁgd bgﬁllﬁnkﬁ §28xP&e f?ﬁ&' thd 1S f@{% L£maynd

erein I'S, f or exanpl e, nethanesu oxy,
daﬂhpanéeaISunylasysoguUMUeaebumibaylpp@a851um carbonate,

%%%%%yoro%%na% gghfgﬂglfxﬁe?nglﬁgfilIl%%l hyé%ogencarbonates

such as sodium hydrogencarbonate, potassium hydrogencarbonate

and the like; alkali metal phosphates such as tripotassium
phosphate and the like; alkali metal alkoxides having 1 to 6
carbon atoms such as sodium methoxide, sodium ethoxide, sodium
tert-butoxide and the like; organic bases such as
trimethylamine, triethylamine, diisopropylethylamine, pyridine,

picoline, N—methylpyrrolidine, N-methylmorpholine, 1,5-
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The reaction of compound (V') with a sul fonylating
agent is generally carried out in a solvent inert to

w@hmsmmsti on, in the presence of a base. As tPer/JP2007/063208

AR VeI PoRaS RSt b br PO AP RUR A 1 R Eane:

1t, iwedhalze@&@bua%agem Taindecdmntdranethe like; oby@nic
anmount of the sulfonylating agent to be used is
%%5@%P§§I?U§Boé§ TGFBYé%bE?quWrﬁﬂbuﬁﬁkﬁ%ﬁhﬂﬂmy assat 1

&ﬁy@@.‘i‘éhr@mﬁo kerPehuly P! £0fuf URPWHE (Mie; ARdANe 6:1m1des

base, for exanple anines such as triethylam ne,
SMdnetalsySmdnphoamméeanaltheumc&:elscathlamtcm, lithium

R R P S ERear fantie SR T 1 e T nlea

n@a]nii@ﬂaties such as potassi um car bonate and the Ilke
and the |li ke can be nentioned. 25The anmpunt of the

base THBSHEMAYBH P HRACFAPIRMBAK ™M o HIRRURGD Afpl "' to be

d@é@f%@a§€$e§99§§ QbBQtaboytté AUt PR b 1Mo ferably about
conpound (V' he reaction tenperature is

Ogéné:palabpui:za molioper brmbr@blqomm)md) @O@ TAbe amount of

e I‘ t.0
pre% rably gg H%ﬁgthS ¥r%£§% Q¥%%;1 to £Q%Hbéﬁhgml
peéflelrbbdgn abeupr aducedbdtiond cmm,owh: (Xigo lJaccOratinp@puin® (IX) .

the nethod shown in the Step 7A or a net hod anal ogous
t her etf8€ §Qu2%€-89 3?@3@%/@5123% BRI FEGEso eyt using

Lmednd (MeltCaB PRePHOSUELS f I RIGQTRAN @o(l&ant is not
according to the nethod shown in the Step 7A or a

p@éttﬁ@@laﬁéméémst@ﬂeaét bonm@o‘mﬂj l(aﬂqm)on mm@@ for

d 0
cgﬁr‘égll?hdair%gﬂgﬂg Sillél]i Llﬁeté rgo\?i;p%}?al one’d }%[:bg)ear?é)lz
mo@m@mﬂci aliktgneadsi tyr’av]autaﬂnd»le,ar&hotmmjbe,alamers such
d according t t hod kpo er se or
B TS AP OG0uS S RE PO B oL, (VA% diprt-butyl
R abhhe&QtdiQsBQEHpgi £6hed0 1,2~ —dimethoxyethane and the
hydr oxy- 2, 3-di hydr o- | - benzof ur an- 3. yl )acetic acid

ldksicksters sEER agl aEhyL uEeFidteorpidiind)acatat &am-butyl
Ry P LA S 2R ora M 1o e et had” 22
dsmhmrlomettﬂnenfem kbwongfScheneatoan etmetdiokb=indd ogous

éﬁy% oroe %hiene and the like; hydrocarbons such as n-hexane,
benzene, toluene and the like; amides such as N,N-
dimethylformamide, N,N-dimethylacetamide and the like;
nitriles such as acetonitrile, propionitrile and the like;
sulfoxides such as dimethyl sulfoxide and the like; sulfolane;
hexamethylphosphoramide; water; a mixed solvent thereof and
the like are preferable.

The coupling reaction can be promoted by a metal catalyst
to be used where necessary. As the metal catalyst, metal
complexes having various ligands can be used and, for example,
palladium compounds [e.g., palladium(II) acetate,

tetrakis (triphenylphosphine)palladium (0},
bis(triphenylphosphine)pailadium(II) chloride,
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wherein a carbon atom marked with * is an asynmetric
carbon atom and the other synbols are as defined

wW@bwse0193St ep 8> An optically active fPCTIRINGT/063208

oun III n ecting
conpdﬁﬁ%’%ﬁtfatggg a8§ P?F@aﬁgﬂg%ngﬁi eacti on.
thhies @BeRlylidehedeetbns) aepsl i gais-adyant ageousl y
carrled out. by hydro enatLon usi ng an optlcally actlve
RiodiRR d@ﬁﬁﬁﬁ 1p8hplex’ aklinaphthyista ¢ompiax :

ﬁgfﬁgﬁgﬁh(ﬁi az2etB@8€ang 1, 1rThe optically actlve
rhodlun}phosphlne conpl ex can be obtai ned by produci ng

Wirpidiahemmlipbalsh iacl fesrphesphi neiakel acompdings [e.q.,
éé%gjﬁ§§<%&%%5dnagﬁ§8§ghgﬂgﬁ%ﬁﬁfﬁﬂgﬂg:and I solating or

purl yli ng accor (e.qg.,
m(dememtyl@nos@ameb veBkeXtrpcthdoridsactionation,

Je%/ft al Li zation, _\WD 2008/ 001931PCT/ JP20071063208
& PRy RACSRIIBR) BAaKSf Aphy§hloride] Tighodium compounds

nptqcalﬂﬁsa&trumemgheg?gggéFPh@&&@(@iﬁ b RRA! SLobalt

prepared by addi ng”an op y active I ne, and a
qqmumssomppmrt comppundsi 6a. gystecv@pesw mx:hd% czgmer (1)

A e f |t| f t opticall .
SRR R SR BN fo kel effoPhas [5S et St thappionea.
Gy these, S padtl apid i cuinpb{mdls j Mhierel adshpheyddreahd eopper
simulta eousl added io the reaction system or added
QQHEQQQd% nPZSLfEgHLPed manner. /oAs the optically
act | V‘Th‘eh%\l%ﬁh@eoff Qheefﬁéﬂﬁheca@ag}/s@"@o be used is generally

di phenyl phosphi no) -1, 1' - bi napht hyl (hereinafter

G008 1b&oak pevl5t@dlaspE¢$¢@9blYHabvut 0.0001 to
dvat v wh uhst )
S8 205 JoaaBlBE LLUESNA) (8 . O gy

crfa:psﬁlyw:l unisttgbdk BbNéRygénr 19Xﬁﬁ®dieln 2!;}215 déaction, the

o O R R A O b R L e e 1 P DD (e g,

axﬁqc@ﬁrgtadsaldrynﬂmbggﬁngheﬁ stpeagxanmpl e,
2,2' -bis-(di pheny Ighos phi no) -
5, 6, 7,785 reect?ons eaeeaﬁ*y'ar@ 1 19epeFabhy Hyl 0 (148 250°C,

¥R 18 NAR d?LrS'OV@t ' ﬁﬁé_‘@ *él E@?cq:lgﬂ ‘lla.lm(ej varies

substituents e group an
dedes)d ioy @metbenkendsroﬁgcbmpdeddtOIXhe @Edgsphot Bs-M or

of ., BLNAP, ,for I ‘ .
oL AEat b of PEEROSPREABYS Y, 10267 AR Fgivent, reaction
HenerBIthNAR) and, Zhebilskbl S{8, bs generally 1 min to 200 hr,

d|neth¥Jphen%2£pggsggggg]l bl b|naphthyl (xyl - Bl NAP) ;

isgcl ohexyl phosphi no) -6, 6' -di net hyl-1, 1' - bi phenyl
25 (BICHEP), 2, 3-bis(diphenyl phosphino)but ane
(CH ngm)mdl (XI) can be produced by subjecting compound

( Q enyl phas no ethane CYCPH33
P B SREERR Rl By pRonoRekbssr oy o
(Dl PAMB)e, cbu@ilhlgS(:daﬁheﬁul ph]ﬂsus@l B P P ane: according to the
( PROP glsg ghenyl hosphi n 3pentane
n in[ ¥ e2 5A o a method analogous thereto.

<Step 6A>

Compound (XII) can be produced by subjecting compound (X)
to an oxidation reaction.

The oxidation reaction can be carried out according to

the method shown in the Step 3A or a method analogous thereto.
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50 bi s(di phenyl phosphi no)ferrocenyliethyl enedi am ne

(BPPFA), 1-

substi t ut ed- 3, 4- bi s(di phenyl phosphi no) pyrrol i di ne

(DEGPHOS), 2, 3-0-isopropylidene-2, 3-di hydroxy-1, 4-

bls(daghenylphosphino)butane (DI OP), substituted-1, 2-
<bi8Ph phoranobenzene (DUPHOS), substituted-1,2- 55

bi sphg . e
5, 6- bIS %dl enylp Ekbdgced rom compound ( ).

phenyCempgmnéthWIeﬂeﬂmanxmel@PNNﬁydroxy group [hereinafter

sGhS L T T ST C b RY SOTPoURay 1yt optre Produced
b{fpbaﬁﬁf@é@ig &b dt(llilqd Nodlapli%ﬂylbﬁmeﬁpfle@@ti&q

di phen Iphosphlno)ferrocenyl]eth l am ne
(BoPh rq_dxﬁcgtlon reaction is generally carried out using a

ééﬁéﬂﬁ &%Jos%w Q af rResavkliehhy! meesuBst iddt@e

osp
rédpeifg’ aQeBUbsfwxLﬂxamniasphwmagh@mﬁk}ﬂesreu@hy&%ealwm;num

ST PR R B TR SRR rerippyyitin mygride and che

1bké(2m§ﬂ@§thydwﬁmkrﬁumgﬂux&@&ﬁkﬂpeeneoewamdyphﬁsbordhydrlde,

substi t ut ed- phosphi no-2-[ a- (N, N-di net h Ian1n8%

SoabUT i age pRESHIF TOEHA - RACHY PeFPO¥ERs i ftniun

aﬁ.gﬁﬂhﬁlﬁhﬁarlée lsnd the like; borane complexes such as borane
bi's(2-substitut ed- phosphot ano) f errocene (FerroTANE),

tsubshyduoédr&lmml@nd hawerd KameahyBsudsadponedplex and the
ese o) OP DuP B oSl

I e e e

1ake; pﬂebefabée m@ﬁduFehkﬂTANEzmmi BBEumneumartﬁnularbw and the

prefe t he rhodlun1 far : N

1é%swpﬁékaééem9v%%%t%m&oﬁ ﬁegﬁé héaauﬁfl?)l”é%/ liquid

artehyhaest poRt sbaséelidy) engd rﬂ“}féjlllirﬁ(al kan be mentioned.

acet yl acet onat obi s( 1, 5-cycl ooct adi ene) r hodi un( 1),

bi s(1TBe ayetpbcehdtlnajediusdingnagantaftioubeobsedt 861 ) ,

%lelrloprggg ?ﬁ&%é?\ﬁfﬂécﬁ]t%#dlng to the kind of the reducing

Goronet hanesuf T ona
agkher. obFst casedmmicd e adivny b dheemetdb hydride, metal

hl gr.ob thI hod d h|
Qe BBC EQUPLRE) ORFBR( TPk Tor LM orFarea PhoAPy™ane ©o
pehodidmi &l ) eﬁéﬁﬁil¥Ci‘ﬂ)&ﬁ@r@ri@rtﬂﬁ%&n@foh%lluWﬁ)kéferably

di ner, chlorotris( r|phenylphosphlﬁg%rhodlun(l)
aﬂmltrcwayéltg abget obcradli &Y rhdum cameend 3§I1), and the

bapylage e 1 d for, Birch
&O§§%bgﬁyk?%eﬁ¥§%%th g%@ %%gntaéienngﬁh Se Or ire
redtcthen)i ke banubednemtg&m&mhlxy almege,1 wwséboat 20 mol,

6y S aBL SAPERE Y fodPuRPPRFT PuBP G PRANGS PP ofth SpIpSInd (XII)

are 3gnhpretanablien 2escfled- Ly ddesitdiengllihediruiedVeut
2008/ 001931PCT/ JP2007/ 063208

UsAngl goFEREERANEBAFF obat B1F ) TeaC i clihatpythe solvent is
t
n%rte%gé:%glcﬁ n%h%:é%#éa €ad hf(rﬁgimc%g‘o i QRN p2bk¥eds, for

act rho I ne conpl e be used vari es
edam@ﬂeunglonhbhe sealt dormedmze hergthagwdt,i dnprepasprl, 2-

SRS THEE SBTDEGM 155 WD pgiihon

efbler, paﬁlbopmbpgn éﬁﬁ@ﬁundlﬁhéﬁyl ether Az tirbéydaséuiran,
be used in this reaction, for exanple, alkali netal

hfdFaeraes s te A -d4NBBRAEKR thRDF ki tdie S iumromatic
H¥ER B8nsC8BLHMTBYHERXEAE, aRdh ddite ldree crRl Kalde ;MBbRLIrated
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| al koxides having 1 to 6 carbon atons such as lithium
nmet hoxi de, sodi um net hoxi de, potassi um met hoxi de,

wo paoRieyBet hoxi de, sodi um et hoxi de, pot assi um BECTIPe0er063208

R APLBRSP R e SR BB R L g amices
spehagasi NAN-a0Re BROXESemandids St WRdierdtiiledtdaids, and

the |ike; alkali netal thioal koxides having 1 to 6
hexapsihyL BRRSEReFARLIR ot dnthei b h GG H@iahdcde such as

folrk@c aRd 4l heckike %%ﬁd?egﬁ%ﬁﬁbﬂﬁédacgﬁqtQ%%%iu@?oacetic acid,

al kali netal hydroxide and an al kali netal al koxi de

netbapestiéfablie, aahd amdatkeliilet & mildaskistd viead figeteof and
Q 6.carbon at i articularly preferable. 20The

téﬁogﬁ%eogthér%gégaﬁ%gbe used is about 0.01 to about

100 nThe peeteiahl yembordtdrd 19 BdhiatallGy Mmoo, teenodec,

nol  of . conmpound éll). . This reaction is ) .

pgeheraPly Lakpi Bout Whdls EBevERRCTYRR| BLRRevRbiS Aepending

dnS tRQt rBAGEheUbAr kY1 VERLLEd B d Qg a% iils IRme2d119" 10 min

to the reaction and can solubilize the starting

toail@0i i, conpbanaband3® heiradtal &thr £ or exanpl e,

aromatd.c_h 0 b s toluene, Xxylen he
7 ce: CofipgHaR” TP B E T ch iy R ing trb 230, kB procuced
bynaeblae ihigkeompatngemt edvhytdroded oy sicty agyent or a

nﬁ;h | ene chloride and the |ike; ethers such as 3

S épﬁy atihgr 29¢BEr ahydrof uran and the |ike; al cohols

such as FRENARGLgeREPARS! agen®) ORAN UxarPlaaNthiB§NZ¥hloride,
al cohol and the ?[ke; nitriles such as acetonitrile
rhpgrhesusi keibaanide sndhthe N e diaretdsy [Yswey dénakbis case,

ke: . h ; L _
FREorEe (VI ngbERE T et o Mo M N SR pe
brayibe)usad ba produtede at an appropriate

W2008/ 001931PCT/ JP2007/ 063208 rati 0. .Th I t i,

or of ellB61 §CAFEERBI O paP POl 1 briérdt b/ 1AdaRatRg agent,

iEheaahkova- BEAt 1oBREuB OkYERESE Al &r RIS eF ablgbluseft fidert to
the reaction after drying and deaerati on. 5The anount

the trecssrientPs othr sREENS @itofo &he yeastdpny néar

. L ubiLi |
PSRl dgRircsa HRuFO I Rn g RS iy korichRane,
aeorardolch, | sauvbed hstnasbleoehde amd tleactiksy prowedds
i.n_a conditiaon rangi froma near_ solventl ess t em,
hYSTRCEIEPER WHEPOrR HORZT001 CERTUHAT TODLTHT dolbiig L ike/
cthelrize sakhobsl dsetment ethet atdvEsd®ra@p @ik, IDert-butyl
GEneraII%, the solvent is preferably used in about 2-
medhyo &t SéleFHrﬁEVQHPfFEF%Ii%e4TQ%Q%ﬁﬁﬁMMﬂj%jI).

dike thydregenati 9A4CaAPE1 £aF ri oo Pt s Y it baleR ate,

reaction and a continuous reaction. In addition,” the

eByly dicegetat i onbizsyéaacebdtout téntthet pr eswmicdofand the
dro , e he_hydrogen, pressure s, far. np

T IE SHRy ke B S e DB T A R RGP Re

halogenating agent may be used in an excess amount to replace

a solvent.

The amount of the halogenating agent to be used is'
generally about 1 to about 10 mol, preferably about 1 to about
5 mol, per 1 mol of compound (V').

The reaction temperature is generally -20 to 100°C,

preferably 0 to 80°C. The reaction time is generally 10 min to

»
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The reaction tenperature is generally -30C to 100C,
preferably 10C to 80C, nore preferably 20C to 50C. The

20 reaction tine is generally 0.5 to 48 hr, preferably

180t Br24pheterably 30Theiwpd aal hy.active form of

conpound (I11)_ obtai ned by the asynnetrlc reduction

r eact PentansbeiQrirlaticlw Rgeatkndfn REaNBle. @ulfonyl halides

c ch h _

B B B L e o Poride,
tstaeneaglﬁ@mpbu@@l¢mmdeuﬁnﬁ3qyﬁodpkecasbéiyhlgr®©pd

dr.oXy group, or _nergcapt o u ituent, a
aBﬁX?ﬁ&%F%gsﬁ u%sdg%%ﬂéh %#%ﬁéa i i p¥§?9§% "cheni stry
t2fd1tbeohé Kean@yu beonh v radierd dentadt hkeelgkeypand Byhe like

renmoving the protecting group 30 as necessary afte
Cﬁﬁebﬁeaé?ﬂonzp H%”ébf@@@hv@o@BﬁBBén&Vbaﬂh%ﬁe%%ﬂéﬂﬁbdfor
eﬁ%m%ﬁ@ aﬂéﬁﬁaﬁé@ﬁfﬁ&ﬁ Vb YF o%nzflees%EQ%B/@ox?OVﬁy |

group .. 6 al kyl - carbony group (e.g., acetyl
tpﬁupneﬂyli@nbémzwylt{Hfﬁuprqmquaﬂqéﬁ%io@aﬁ@6ﬁyﬁnér%ﬂ@ like,
% hoxgcarbonyl 55 et hoxycar bonyl ,

8r beSxy%arbonyl (Boc)) aIIonxycarbonyI WO
2008/ @ﬁégﬁégﬁfidﬁmmﬁﬁﬁﬁﬁﬂi groyp wiAhl ecpulfonylating agent

phenyl oxycar bony|l gro fl uor enyl met.,hyl oxycar bonyl .
1§r g@Bngiﬁg) caglqu_% Aty W@o)&@é\%ﬁ%ﬁr}é&%o% %E %eactlon,
1?19%14 B¥¥cahbanyE) a b4sd Y| 2ar eup, sBhiBatoyhedt oup, the

di t hi asucci noyl group and N, Ndi net hyl am nonet hyl ene
rgegtip oneathospt eveablyf hed i Wy HibstiavigenensyiongAdrepgtion of

| i ke can he use t Ol
Cﬁﬁgﬁy grgub ﬁaFoé%% d%h%%g%%h§E§Q%VF&bar o%&?hgﬁgﬁgned

(e.o. Thacamyhntpbﬁptnayéulﬁ@dyﬁadgng<agan¢nablpe used is

hal ogenated Cl alko roup nltro an the
qqn@g%&}g goagt ™4 ﬁ%ﬂ%e}od? %TKP t } to about
sa ket %Deﬁrolsmol of c&ﬁ?éﬁh@dcwmxyl pr Ot eCt' ng gr oup,

for exanpl e, - group, allyl group, benzy

groupASphéﬁybagﬁouﬁort?X@W@lﬁrdﬂﬁuﬁﬁﬂf?%ﬁh@ﬁyF§1F§PY1amlne'

I y er A hyl silyl,
r %‘lltgl r])'r%ggﬁlgﬂﬁhgegﬂéag oijt']f%n %%ﬁ%a\%ér.%llls

hyﬂrﬁgemuambcﬁﬁteandutheas|k@dnwmlm&ﬂnﬁgﬁnCaMbQﬂ@§e, potassium
substltuen

r ex 0 0 r

AT IS 85‘?‘%8n9f18n‘%ﬁp1¥€ gaeﬂ%‘ ;ﬁeta%r o@é\ ]"on;}/)lgll&%S such
@';ﬁi’t)é's)s,luﬁlptcb@[’o@hbiehahﬂg@lﬁ.l@t Bik&l aﬁlcalmw ieotpn be
nitro group, Cl_6 al kyl group, C6- 10 aryl group
WQ?R}Oneﬁhenyl naphthyl) and the like are used. 20 The
nunberThh h%%n%UB%t 'thléeﬂééé)tbsb@b@é’éd Lid Q_1e°nerally about 1 to

roxy protecting group, for exanple, fornyl
qpauqalocﬁmﬂ alppif egrbiiy, abﬁuuolatqlk®¢u@rinmP14CIE6'1 mol of
alk§ - car Qg I group (e.g., acetyl, propionyl),

d phenyl oxycar bonyl group, C7_10
aralkmﬂ@%yegﬁ&b@ﬁyEe@peﬂatﬁeegl$ @énerally -20 to 100°C,
benzyl oxycar bonyl ), C7-10 aral kyl -car bony]|, roug
REETETaenzi0c AP0 SRYF) , Tt FeRyFLopy FaRGT 1§r 8gpsTally 10 min

t pmlﬁuﬁénylhﬂroup and
ffﬁ%FqMFS|I%&%g¥%ﬂ%J?g g., trinmethylsilyl,
4Sﬂ&pkﬁﬁwld|nethyIS|lyl tr||sopropyIS|IyI) each

opti onal ving b tyen d

30 usggnm%éngke s&% t?%be%?,b¥§§u%§§ f%g@ %&ﬁﬁﬁen

R rdiCly Galthd mgreowd, sEdwh0iar ahkyﬁstegp oUp ¢e.g.method
benzyl), C6 10 aryl group (e.g., phenyl, naphthyl),
TR ‘%%%§1 , hitro group and the |ike are used.
ddeepper of the substituent(s) is about 1 to 4. As

t he 'mercapt o-protecting group, for exanple, Cl_6 alkyl
55 group and C7_20 aral kyl group (e.g., benzyl,
trityl), each
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WO 2008/ 001931PCT/ JP2007/ 063208 optional |y havi ng
substituent(s), and the like can be nentioned. As the
waapshomsent, for exanpl e, hal ogen atom Cl-6 BtR§#2007/063208

group henyl up,_.Cr-10 aral k rou e. g. .
benzy??lgp@iﬁ{% g?@oxgﬁﬁl%%ﬁro cr‘%J gf%gbnpegﬁlgogﬁg (¥keaceording
tar engsgéthddesiownunbrertied Jte swbsld buerthsy asadbgdtis

1to 4. For elimnation of the protecting
thesERC-a nethod known per se or a nmethod anal ogous

her etOnbsubid ey oY, By bReakupnt, webllodghd r'-x-1/ ,
base, ultraviolet rays, hydrazi ne, phenyl hydrazi ne, .
congbund NAne! hyhdli compeenddmtle,” | used dbutyleaaoreunentioned
fluoride al | adi un| acet.ate and .t l'i ke .or

szgaﬂgt ?oﬁr r GOTRRIRC ai.‘zy eagy %aagr 1&@%§ﬁé and can be also
pabaveedeattorg@ing eesta aietHRPknoie e rdes eda maehod

conmpound of the present invention can be synthesized
apglpapPiAeENBEPHY- hydrol ysis, deprotection, 15

acyl abeopemabiyhat (i) hv4H eganald10R, a@¢idal ifghm of (6-
reduction, carbon chain extension and substituent _
hydehangd, Bedthydnoal drenzrfurare ombiarsttiion agiid ivhéeh is a

nmore thereof. For.these reactjions, f I t
PRLERsHERE g e aEht | R R T e R P g SBmpgund
(@id) 13nclQdin§ Mohézesmbpthass )cainbd hercdhdddke fare example,
When .t he objectlg%od t i.s obt%jned
Shsh e

enpl oyed.
aicgggdﬁpeetfvom? pe R aBRRME it YN RSRePRe 3 OF a

mRtBEHCEnARY B8 COR¥EEEEd to a salt by a conventiona
nmet hod, and"when it is obtained as a salt, the product
g¥R¥mbe converted to a free formor a 25 different salt
by a conventional nethod. The conpound of the present
i nventiof thus oftained can bggjselated andzpurified
froma rea \xture by a known neans, suc
phase trans goncent r atton—sotvent—2ext rac
fractionation, cnystallization, recrystallization,
chr omat ogr aphy ant~¢ére 50 |ike. When conmpound™CoR
(1) is present,as a configurational isoner I
(stereoisomer), diastereoner, confornmer or the I|ike,
WB2GR 62 BgrbéﬂlﬁEgﬂ HXr%Q& ﬁ@@ﬁe*sfgaéﬁtég ic carbon
purification nethods on denmand. |In addition, en
atonmpoand thp oshen simwbdbs maoé 35 deltiorsd ehomehey can
%% seggrated into S and Rfornms by any conventiona

3?%% resol ution. When conpound (1) includes
ster eanSopRigalbot Actheei SOARISE ademsoddl (IX)ures: ofe
each isoners are included in the scope of the present
nLedtisedoRY SPRI&E8IRPoROTRIWRBUAEL | 150 Ay ™S hdiat e
N Rydeates oA hydrate of conpound (1) normally
shows an excellent preservation stability.
ConpoThe @symmeyrbe reagdeteidion réacihionctopedvantpdegigly

cé@%ié% i) kgehbh§8 eggtggﬁ ﬁékﬁg an optically active

rhodium-phosphine complex as a catalyst, in the presence of a
base. '

The optically active rhodium-phosphine complex can be
obtained by producing from an optically active phosphine and a
rhodium complex according to a known method, and isolating or
purifying according to a known means (e.g., concentration,

solvent extraction, fractionation, crystallization,
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| 0Si nce conpound (1) and a prodrug thereof
(hereinafter, these are collectively abbrevi ated as

wo bmsoampound of the present invention) have aP@?R2007/063208

f ' larly,
RERBL AL ARG g TR o Dre tow in T

t oxi cTh¥ éBticallipfdatenee ropdiempbosphtak $bmplex can be
saraneters such as_red bl ood ceII nunber henat Grit

SPURTSRERBY| BYi FEHHE AR R IGR L WWCACTHPRCPhREYhine and a

e kacyliie £O rcl ood reticul ocyte

r@%é%?h FO §g§§t%¢§%a55|%lcat#§% and the like; blood

bi och&mi this pfaaaemt’@r@ @u@mwgudotomdem otferAdizlibonpf, the
ALG T t,ot al e
oprigr il palt Ve R stk ot AR (Breg e o the reaction,

sbskémubsnnoﬂsﬁarﬂta'uléﬂjz 18R, teQ, aNaj, ’dﬁ,eyCinabeleCI um

I, norgani ¢ phosphorus, retinol (vitam n A) and tgg
SEIReFERAAVELY ciRfedi R 1 d@asieny SYS&@&}&reOifo Py,
sePEPALE1LOXhCAT ¥r 2 S80I A Grdrid,Cl LY, reproductive

toxicity, cardiotoxicity, drug 25 interaction,

car ci Aegéhecopy}callteyaqtléfw@éfqﬁpfaslesaff@r@mple, 2,2 -bis-

% p£$%éﬁiﬁg nPdPJQ%Q%ﬁj (%%Q%& g%%ég sogetlmes to

ound |nvent|on S
ba sbbeévmatai’RéQ BENEP)Y prB]fNHEtdeofmmﬂui@t iwing i hiaen
g % nouse, rat, qﬁnster rabpit, ca q
sasatlsaepﬁé sheeB:  ndnkey, 23V h FROTP andorg al¥t (group an
tfe ModEh abar snef npbyeh Pl ofitdlof WIGAON ddt \Wiaghib16PRA0 27 -

receptor i's invol ved of as agents for the prophyl axi s
bas-t(déphapilrbpsphime] ogyd ordidiefduse lid mléllap@ﬁh&ér BINAP

LSRN LA e ranys SIRGOLRD 0 Khecsany

hyﬂsubenaﬁedpefbbnenmﬂpleucﬁﬁQK{hxﬁ%ﬂdﬂﬂh@nyﬁpﬂqsphﬂwa)
2008/ Q0193 / 0071063208 secret.ago

Py 8&/%2%?&9 Etzs oGhg ci?‘f?:r :lt %lﬁ%@g] l)HTo(tHegcl]‘D’cH\]éP

BRamp @@kakrbﬁvbgewﬁmomsﬂ pftd e fanesertudnteentd.on,i 3 Cie
useful as bl ood glucose | evel - dependent insulin

ad&ylegaguBuesdsthastlkeh eheOEPRAN IR FI6T Rydiiegt to the
p%%%?ﬁb&%stB%BEQE EEQAP'Sf%P %iéﬂ S, T4 0M_pis— (di-p-

onyl ur eas compoun the present |nvent|on
tiod yipbbsbhasol ndull nbseepktlgbgles. 1BIAIARI0 o2 'caisdbis (3, 5-

lycen a reover, .t foye t 1R . ’_
LRI ERTnG1) BRP SR Sho Lo SRR  RAREERER ¢ 2,2
pals (diegtiehex9fipHbspRsAS) s6Ichr -adinh teber-€s, 171 —|m£pHeex§I/l
%gucose tolerance ketosi s, acidosis, diabetic

FHEFS at PoRsbie (§irhanybeiosratr dpiiane difiRARHoS) , 1-
ReAkhepsthy, 2db§QQHhﬁhéﬁ% W%QM%Q(@M}%

i abeti C gangrene macu ema, hyperlipldem a,
bjerli (Ratmedhoayipbenyl bpsknnlphcspisno ketimwpatthpAMP) , 1, 2-

t t | i t d
oS GARERR S pBREER AR b FRGERS, (RO @ Useace
b&@ﬁ&@ﬂe@@l?h@spﬁmha) péﬁhaﬂ@plmIaGJWH-l%Si)t,t el | [Jdntzdef icit
eractl vi VI Sua | SOoraer esta
%ysg&rl&&en@ép ospﬁgraeksﬁéﬁ%?nvlob%%mﬁ ?%%811 ﬁﬁ%?FA r 1=
D W Reflens, qnm%ﬂéairghehp%bgbmﬁ% S RRES) 1 dinsd alpisspHOS) ,

di abetes, fatty atro insulin allergy, insulinom,
A%ﬁﬂﬂmﬂqmnqpylh¢§9Erﬁsakdhbﬁdaoxﬁahc%Ts (e.g., breast

e — —
Sk TR SR BUSSIE, TS dipsependen
bﬂﬁpﬁdé@ﬂbra&bb@h&bhé (albBOgY) , substituted-1,2-
bisphosphoranoethane (BPE), 5,6-bis-(diphenylphosphino)-2-
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25 multiple sclerosis, acute kidney failure and the
i ke. Here, diabetes includes type | diabetes, type |
di abet es, gestational di abetes and obese diabetes. In
addi ti on, hyperlipidem a includes
hypertrlglycerlden1a hypercholesterolem

PhepBLataRL by ksnedisapms: diPRBW) a, 238 pdiPprartpRPsphino-
| -
6¥P?éé#géﬂ$§%ﬂgggte T k€15 pis(aifREnPL Bgﬁﬁiﬁb [2 2]

apan Di abetes Soci ety report
paeacycagpleste C EhameﬁHQS ,nK&@@@st1tutedAEcdluhﬁ@ylmhosphlno-

ort ab tes a_condi hOMAng n of a. ol
1fg§t|ﬂ Tﬁ?%ﬁp %ﬁﬁo%ﬁﬂy&§8§§Y§ MeBRt 12 ?%n o 1712
(35slipbt aVEPEESp @@ma Jofe i@icdrgas ethen - 226upgt tiluted-

: 75 g oral WO 2008/001931PCT/JP2007/063208 gl ucose

pheFehane e (f@3iPhas) g Ioden) (2 1 -1sabst ityfGeose
o§RBRILEBhEOM Pled E AP, BSIRb 0! c00kal ERSsH AR

a non t'i ng "bl ood gl ucose | evel
Wgﬂphosb CEnEEﬂbIafaﬂm,Mﬁdlmﬂuhﬂhamym9pbba§ﬁm¥thlhol 1’ -
n_200_5

[, t d t
bt a2 A BO0RE RERt Porme T A s el ey bpPE) 5

s08di t1.08d SPEYEPIgi 8o f 2std NV ot -alithegihydase nbgvel2 -

(gl ucose concentration of_intravenous plas k of | ess )
stBgH1 LEbeApPAIC R L BOREERY bR Ly W d a2 e oCePe, dTaa  pRbsS) . 1.1
b&EQZQsggggltgt@dlﬁﬂ@%gﬁ&ﬂéﬁ&¥%§ﬁ¥8@é&gr@%kQBT@ﬁElo

I ntravenous plasna | ess than 140 ng/dl1" (nornma
Suﬁpe}tusedaﬁbéﬁhes 'yod dere i ke ygeer be mentiopgd. Of these,

D an Di I0N
o388 PRRHREn B AgnBeties or for ot T Aheres anarpHts
TAGGapbHoBy FertbEAREr£Rartise Iﬁkﬂxﬁnﬁspref&ra@ﬂéltand 15
show ng a fasting bl ood gl ucose | evel 0S
F@éﬁ@@ﬁ%ﬁa?PQnBBE ?ﬁ?r%@%ﬁ gﬁéﬁﬁﬁfﬁégkﬂf ‘l ess than
126 myldingr rAodPudl Ob@b1&k Uchse dehgiance test 2 h
| evel (glucose concentration of |ntravenous pl asma) of

awetyﬂesgtpnahOQQG ﬂg¢QQOCV%%@%¥nQ&FW%
£hoYATRILLaNed; [RORL AL AD AR MO "20 1 mpai rec

ose toléerance rs con on s owing a 75 g ora
dﬁemymaaetahatabme(uestcﬁchoéewad1¢mﬁthnd;um(l), bis(1,5-
concentration_ of ntravenou ma%?C ot l.ess than

CVAG ARgrarisRg) FggglPﬂaﬁeﬁﬁﬁ %ﬁ? ing 'St he

Jﬂgdct@hléaé) rBoaQ0fli Et@ﬁl§6@&ﬁ1@tgqaﬂlés’iﬂtﬂdi@ﬂé (@d
gl ucose | evel (glucose concentratlon of 25 intravenous

qéqlagm)lsdﬁmépopéggeé Kaadiym ﬁb/@ﬂmeam Iess than 126

cor 1%9%?g§§%géfg%é§?9@§fgﬁ%ﬁﬁ§ie I FG (Inpalred

radidong ad@ieces ehodeamnd Ia dmmdrt|Qhﬂ@m@013qpnbdh¥ﬂn ng
| opd gl ucase | eve | ucose concentrat.i o

SICE Rt e Bt 2 T R R KA T

dIiesdthan Je%@pﬁ%?.lphaagmhe) sheal e dr ) Foydrepai (186 -

Fastln%@g he conpound of the present

l@@ﬁ>6@°§ﬂ§@ Eée@lﬁ§ran agent for the

Brennd a]%e% 15%:%%&2%&&%@@?} es, borderline type,

|npa|re se tolerance, TFG (I npalred 35 Fastlng
diqaxbnﬂwld@@ntﬁﬁe@hy@aycédpéasadngnzi»mhqugm and the

like can be mentioned. Of these, bis(1l,5-
cyclooctadiene) rhodium tetrafluoroborate (I) and (1,5-
cyclooctadiene) rhodium trifluoromethanesulfonate(I) are

preferable, and (1,5-cyclooctadiene)rhodium
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WO 2008/ 001931PCT/ JP20071063208 det er m ned accordi ng
to the above-nenti oned new di agnostic criteria.

W(Mzmemmesl, the conpound of the present inventiPCI/aE007/063208

LA v TS

(1 rrpaiWhe'deS thas tinogn@ yeetha) op i ca Ul phatiesve rhodlthe

0 und of t e res [ entlonl als usef ul a
&W@gﬁ&ﬁl C"RgE p 0 ed}lﬁﬁét‘é@rh?? Lﬂléathe reaction

SREQGRIYY fr@alcew@naﬁanaéfoaﬁa £hS ULk Orfdf‘sé%idlﬁble, it is
secretion effect and a hﬁpogl ycem ¢ effect for

aharetd-d fax pbets PoPORAGMAD, spreEemalule alkwpdliitls to about
A d1asiaactichg 11 psy! b? 881?15 % ?#f)s fail to provide
fh féct, an

an i1 nsuli ecretion e erefore, fail to
pr ovi des dthgubﬁaisei &nt bbypsgdiymnt]msffmcttlon, forAxiaple,

ool i REP R Brisofugh oo7 | WATT B ER GHEbo ey sodium

hiRirion i, aide@q umd hF/E@BQhé@ S8d €hd Cl BZd d€1kali metal
chl or pr opam de, azam de, acet ohexam de

@WW ARVEEY d4 iteeyfi rag@onglatems deichylagn iAdind inaethoxide,

e
| ns LH ﬁ%g%?ggggogg%ggﬂglg m%Ekrll%xjf(ﬁe:\t pr orr%f’r&es [ ns%%leﬁ
saldnet iedhofiidm, paptreat im pticekiden 1hehsampriporniegr sodium

as_a_su fon Iurea co ound dtho & jt does not have a
SF0ER tEESR PR RAEHISS b de; Sodium
ﬁ@;gapdxq@@gl bbitdesiaRNagbhrdEexida) ef%ﬁé&éjﬁﬂn tert-butoxide

mt| inide or _a calciumsalt hydrate thereof etc.),

likes adkalbemptati pberlbsrides drsii bfta e carbon

nwen h [ b
a"c&?%ﬁ%‘uggm‘é%. SeRTa"EMoROMIRIAE St I FRESnd the Like
Cta@plb@almenrte@nalci i Of ralvesmu sara dili ke 1sit mm:tiadn)hyidmobclide and an

SOk, COmANG L BEPLERENL | IO SR 2] L

aaﬂqutd@blkmvdargr ilertd 6 giardon %ﬁ:dﬁhﬁh@@’ﬂﬂﬁl&ﬂilarly preferable.
preparation, accordi n% to a nethod known per se

enpl oy PB‘P”&En@ifth rBadRt FOrPHBisRdst§ @out 0.01 to about

W&f&ceﬁtﬂe‘f@:am@pﬁb@ht ofsy dbewlos@geo fym q:fext hemo1 of
af orenenti oned pharmaceutical preparation i s, for

compopnel (dd)eral agent such as tablets 35 (i ncI usi ve

Shos B ELEES AR e SR Bhvene

Whide udieveodfrenaf uscapswastmwlmbyolnmnsetﬂw ,long as it is
ranul.es, . powder troc S enul i ons,

it heiS SHE ARACEREN PRE: 30 4o f}ﬂ? Lhies i Qg Eiggh material

o@ipo‘ihln@ﬂah@n%héecﬁtal§§’@9 Uf@f‘e@ﬂéén;b]f’é ecd+Mtic hydrocarbons

i ntravenous 5 injections, intranuscular injections,

suely aSetrlueasl Kijeaei ong, thie | blker ush iphatiehshesarbons
APents %%PI anel ﬂ@?&gﬁé ”Bllld pEI?Q af Afd P %alc%é'ﬁaﬁ%'g Sx?ydrocarbons

suppositories (e.g., suppositories; vag
SShp @si merthgi)anepehﬂersde nascal tipe eba]t@,t leatr}sersptﬂm‘ﬂnarsy
dﬁ.ﬁ% & Zt :t?ag §;'d§?3§21ra ophtg at}rlré ClJ":lk pcaorhaotllso ns%ch as

methanol, ethanol, 2-propanol, butanol, benzyl alcohol and the
like; nitriles such as acetonitrile and the like; amides such
as N,N-dimethylformamide and the like; sulfoxides such as
dimethyl sulfoxide and the like, and the like can be used.

These solvents may be used in a mixture at an appropriate
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These preparations may be control |l ed-rel ease
preparations (e.g., sustained-rel ease m crocapsul es)

WG amR/0a3i mredi at e-r el ease preparations, PCT/JP2007/063208

sust ai ned-rel ease preparatio and the_like. 15The

Bt Pant L7 SHE S Sl TR RASER L nbBHERERLERLE
pReFerapeyt hedhapseparation is about 0.01 to about 100%
by wei ght relative to the whol e preparation. Wile the

dose ¥BPi 8SCHepBARFHENeH SHEVER Mt Rhaferaddn) ssed for the
RABALA! LRELENALOUhG. oflh SEasEm candi ti on and the

I'1ke, for exanp 0 conpound of the present
i nvenfThenamhasnanofctheesoIngreditente cwmedd sorgidrppriately

m.ni.stered to.a patient w th.di.abetes. (body wej
SatiBS GocbRainBits cin e b 5t i, 11 ana
thel ghkeper FelRYexduElier allan akoutl cOhblt qpabdei-aBlynaékBanol)
.body wei ght per d3%3 nore preferably about 1 to about
g

150 ULk g hadyORBeMET gHRe peraefelon WHQIParey i 2gicpBALE on
RSB Q" FrBmSEVREAL QQi%éﬁ%@é§EC%¥%tem'to ébﬁiygﬂgﬁ wherein not

above-nent 1 oned phar macol ogi cal accept carrier,
lemsi shenod§lnifoldr wehghganf ctivaral@halubstlarmeds relative to

convent.i ly used a preparation material ¢ be .
IR T4 PR AT el el TR, BreRerfBly sed in
abionder-aned dbsubt Bgrastdfiweigot ixkprgpas ald @isipound (II) .
sol vent, dissolution aids, suspendqu agent
i sot oARE; Pydé”@@ﬁ{l?tb%’flf%?né?\%l SRR PEHgent Fer of a batch

ra@4i €nPLERAEALLARSNABYs [ Radt #h CannPa R R bANCEhe
Wher e necessary, conventional additives such as
hydgogenatilvas isanarbkedavins, i3 wlmrdsapcgyaft diydrogen,

$868) TSy BRERS R nBSRShES o it ol e h 166 209, atm
prefesetdly 1 to A8 abw.excipient, for exanple, |actose,

sucrose, Dmannitol, starch, corn starch, crystallin
cel | uITE@e,rePF PR ahAYBFBHEIES H%i%era%?%]éhd'%%’@ ka§00°01

PrRFRApIRNt baneth SRS, t herbUBtbeabhbl 0P oRXaIFec. The
magnesi um stearate, calciumstearate, talc, colloida
r§Aqtégnakdmenhd s| graeean Lije OnentPod8dhr, prefggaphy 1 to 24 hr.

bi ndei, f 86 £XaTPL CacE LYSt AL e CELLULASE: (UG Giained by

D- manni t ol extrin ydr oxypr opyl ce

tHined eexvnpedpy cneebytttbh ut eset igol gan rhd puriddiabimy, a known
starch, saccharaose latin, yl cel | ul ose,
g5 Sk hy FEBPEGPBES, COUF IRt BN #3 T A e o lumn
mE@hoidoned. As the disintegrant, for exanple,

starch, carboxynethyl cellul ose, carboxynethyl cel |l ul ose
cal ci &y eBshcarbbReonefayementitneddieartions, when the

-~ el Lul n | i
oo yPheBEhAThaY, AREnF e, ABE Broup, pydroxy
dngjugc biromerabpthobroppopy | @ neulgs ytiokentnaca quolteddsangroup

250 S BT SRR L) A0 O s o
ipainsdtitelbenatel yeeke groups. By removing the protecting group
as necessary after the reaction, the objective compound can be
obtained.

As the amino-protecting group, for example, formyl group;
Ci-¢ alkyl-carbonyl group (e.g., acetyl, propionyl), benzoyl
group, Ci-¢ alkoxy-carbonyl group (e.g., methoxycarbonyl,

ethoxycarbonyl, tert-butoxycarbonyl (Boc)), allyloxycarbonyl
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propyl ene glycol, D-mannitol, benzyl benzoate,
et hanol , tri sam nomet hane, chol est er ol

wao eaospé@spl anm ne, sodi um car bonate, sodi um ci tPek/EP200m63208

the |i nb tione th spendi ng agent
shBe S, SRS e, Bt
£5h68EN Y 11fid Eh YRS} @btny 1S etiowd | (@moy) Scrlvflatfrallaﬂrqtdy-
am nopr opi onate, |ecithin, benzalkonluntchlo

CRERORY hoHF R I oF i 1d L CAKFORNVSATRERYLY eaFatleyb:m grewer
phttsslo Y%P&%' | &1 130] RIS rHAh @B upPlndl Rylv-al cohol

yvi nyl pyrrol i done, carboxynethylcellulose sodi um
dmehyytahimIme@;ymetyqnmnmm opltiignedéy having

0 lLcellu lcel | ulos n
oTSEEERLELER 7 A 0, (L DPERPHRE ShESE A cene,
fbsoeﬁﬂmpléy p@ﬁﬁyl éﬁwuppunaﬂdgengbmmmsecbgsanhyﬂebarbonyl
sodi um chl ori d glycerln D-manni tol_ and the I;g
SETHPbAS rnt | BFREYT) VS ORI To 1 31 BERL) P2 6B AEES

hﬁ‘iob@ﬁa@é‘&f@{_ dPkoexapRle, RUff®Rr 3@ a8 the like are used.

Sphat es, acetates car bonat es, C|trates and t he
Thekemnlaﬂxj ohethé keulesipi hrenteia)i dse@bout 1 to 3As the

soot hing e I [._al ol t

li ke %3 t@% ﬁ% %y} é%uﬁg %u' rgggtvagﬁglé Etﬁ alkyl
geﬁaﬁﬁlﬁllplhgﬁmwgybeaanﬁteﬁanhl@ﬂmhqﬂa@nbupbemzytyl group

al co

hepet hyl al cohol, dehydr t ci or bi c
B GEARM P RELEY kAR DL rfbr e oG i L, Tert
bﬁ@?ﬂ@ﬁngﬁﬁylsi%l ex’@ﬁPi@Op]%ﬁjlél@.%ﬁl 5}3%‘316?1' ‘ép%@tbﬂalll.? having
ocopherol and i ke can be nentlone

subhstébhenthg) agend, th%rl¥kﬁnﬁﬂnabﬂmﬂﬁﬁd-soﬁﬁbFEeeEP%$Eltuentr

AR, RHAERY! oL en LPBICTL 08 P o0 Sl

g@ohpr (Bl.ye, hhsetilanﬂrépzwmylkmyahdmyl \Mmpblommiquble

15 al [t of t
e Ra RS Salr S BT R F IS akpgamone, o

18 Rl kﬁbquteugal Phean} Snbehehyl P- &84 OtleMelike are used.
chl or ophi |, iron oxide etc.) and the |ike can be
Tﬁenmlagea ot the swies thEuee et erﬂ%gﬂ%@nl Hoor3 -

exanphg, +§acq QH»Q 5]% 6H&tﬂ’1§’ AR UBor exampl formyl
gl ycyrrhizinate, rtane evia and the 1iKke 20 can
greupenCi-gnedkyl groupkb¢eﬂy@mal&wé gmnppunﬂtefaihﬁl carbonyl
gprese t i nvent.i n can_be. us g CQﬂpﬁ_§£t> with

dPUs (SeHer FRERYEhePESRPOMNY of *THE '
phRwENbkgAarBeniyhegdougs thal a&%tlkly&ob@edahrbonyl group (e.q.,
conbination wth the 25 conpound of the present

beRryA orYR2ERBPEL hat Feno %}wﬂwaﬁa%la%%a d€el- as
b%n“z?z‘i%%&rbbﬁgﬁ drﬁgtraftg&r%ﬁ‘mﬁl Hthes, tharaprduranyl

agents for i abet'es erapeutic agents for diabetic
qrowp, i tfau:amé grhepapedt ttlalgleytleﬂmlc FIyPar | ipidiem a,

anti hyp iv e g
ierrae 50 cReRStREF b dht BEE I W ttsopropyisity)
dam@@thehaneyt havagentsbsabtuéemnt | @nmredrod ytha@elnit]es can be
antlthronbotlc agents, therapeutic agen 1kvl
UsQ%eopBF 05 PE, SWPT BT Rt art G id&Hin e &@ﬁ@gen atom, Ci-¢ alky
drRREAPRYL I, Caﬁgfﬁizﬁ §ebupok L aki Urhen oyl pr i dary argl group (e.g.,
|ncont|nence t herapeutic agents for dysurla an
phicioe 1o anaib tiwad i ofied. a@SO&me@rﬁumametrQtﬁiquﬂI&ﬂdlﬁ?e like
%%erﬁtssedc.anTBS r%%bet?ngg the substituent(s) is about 1 to 4.
As the mercapto-protecting group, for example, Ci-s alkyl

group and Cs-20 aralkyl group (e.g., benzyl, trityl), each
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WO 2008/ 001931PCT/ JP2007/ 063208 Exanpl es of the
ot her therapeutic agents for diabetes include insulin

“Kpmmnmwmslons (e.q. anlnal i nsulin preparati onsT/JP2007/063208

of1bf Sifg BAOTRG a&%sﬁ@f‘c R 1, NG rQf tﬁ‘@' ﬂ‘ikgh%%”be

nsu repara i'ons gene Iy “synt'hesized Using
mEacheneahi &b bl IsubrstyLeaeht zifoe eRrsampils; nabcb@aam netom, Ci-e

zin i nsulin; ment or derivat] ve of insulin
auli'@ 1?rOBPa|p#1<ﬁ%ﬁ? | G PHRep dr7aiei aﬁ)ai %A@er@%cwo% S Bezyl),

dahﬁéggsgfeuﬁ, Y dAAZP DR SAde BRRr@gkd. The
preferably h ydrochloride), rosiglitazone or a salt

ntlmb%oof(phefewa@wtwtem e)is Régtxdndo 4.
ot QOEbLaLONeL L0 G0 B e BRI AE0UR 0 E0MROR oA known

pM.ﬁ agl braz atie tEDY- B Bogdatkadiidrastand,s lLi‘de4i156For example,

tronelbBon  HA| Actie dobiey S irar ey st RePEaRine,

pheRy089d)azeng) ug@éi&ﬁl%@—méﬁuﬂ&lmoter%ama\tegl i bose,
acarbose, 15 mglitol, emglitate ; blguanldes (e

- 9.
teﬁéﬁb@tWﬁmmmuﬁI@rﬁmprm,omﬁH Jd)t acespEsf and the
1Q%ego 9¥8&8€§%Hr+f &farate su00|nate)) insulin
secreFagogues sultTonylurea (e.g., tolbutam de,

gIibemnlaatﬂeofgthelaamvb&meﬂﬁxnnydnnyadbapntskapanlWhere

acet o i de, gl cIo n1de I ne r
oRET B0y *RRL Comliniia TPY AR Gre Sn BT 280 by
Pﬁ@h@%@zeaeWOEurﬁ@é@glhém@QIydx@_ 5115r ,EGRYrOft 24885t S

GP-1, GP-1 MR agent, NN 2211, AC 2993
aFé’)l-éﬁéipﬁv 431k gl af Bawy 7hy Q¥ Qg e asBiHGL pxg(d;atg:pmngductlon ’

RECBeE 318 CRTEhsEYh AIPIe Y Rl B Y gon alone

oY hdaglcpmbmnaﬁmmagbfpﬁww1oﬂ'ﬁﬁ%ﬁithﬁﬁﬁﬂﬁl pFon, th&se1l,

2RO0 BL N58E 2 SBl ot T e LRIl YL, BeN20aLEk o B kken

KAghku Koza, Vols. 14 and 15, 1977 Maruzen Press) and the
di oxo- 1( 2H) - pyri_m di nyl ] met hy1] - 4- quorobenzonltrlle
1é$eaa§§I?mPﬁ@Y§6f (preferably succinate),
2-[ 2- WﬁeﬁR):héanﬂ)e@t &Sfd)(%@t lis ¥btained in a free form by the
y1) - 5-fl uoro- 6- oxo- pyri mdin-1|-ylnmethyl]-benzonitri
a[bevermantabnedheee@tMQmefehekrblgpdtmit et &9 copyerted to a

ni st .4, 7 I| |st (e
SRt B8 7enroenRb by 6Ee IRt a8 ripeg = =
sEatg. theogdiroduranagdat ]eé conv@ttt@tﬂ@g&e@&@ ﬂdﬁm loirt @r s

lyc phos | ase 35 inhipito

d&fé%e;@e% aﬁg gh’a?ag T St @G{}P gd ¢ compound of the
pR2Q08/ QR ARE PEA/ éﬁé@o&éw@éﬁ?@@ &Y 380N sd e BEnl purified
(sodi um gl ucose cotransporter) inhibitors (e.g.
fromogsyeatidonyni skyse by a ety reRpsHas esUahiasit phase
( B r t
teigerer S0t s L ra e Baegs L b e Rl P 8 R o on,
drmﬁtal&ﬁgadﬁdg$,récspﬁﬁabsiﬂ&tibmﬁﬁmhﬁdmatqgﬂupﬁysand the
?gonpounds descri bed in WO01/ 25228, W03/ 42204,

/ 44921, W98/ 45285, W)99122735), gl ucoki nase

acti vghehs cbRpdund RIT#38968Be s N DI A ,cdd PR qurational isomer
%%Jucose dependent insulinotropic peptide), PACAP

ergctlgopeadengii astetgenase e@mfcvmemwp&%elmhaie)each can

k%iR%%%a%%%?bﬁheﬁghéggg%u :é agen‘%’r)1 %%#iéﬁgﬁéﬁégilon methods

cmom@mmmﬂlonm a@mitmbnahdnee<m3@mnﬁasan nhebuhothe form of
e.g., Tolrestat, al rest at enar est at rest t,
Sattetar LRGP e aF DR ERE P chate o An RS By any

neurotrophic factors and 15 increasing drugs t her eof
(e.g., NGF, NT-3, BDNF, neur otdSophin

producti on-secretion pronoters described in WO01/14372
(e.g.,

4- (4-chl orophenyl)-2-(2-nethyl-1-im dazol y1)-5-[3-(2-
met hyl phenoxy) propyl | oxazol e)), protein kinase C (PKC)
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Pyridorin, Pyridoxam ne), active oxygen scavengers

(e.g., thioctic acid), cerebral vasodilators (e.qg.,

tiapuride), somatostatin receptor agonists (e.qg.,
cBhHR3L 99 a1 ANOPLASI SreR1sitdial. regul ating ki nase-1

(ASK-1) inhibitors and the |ike. Exanples of the

t her afeer i comrpind (lor Imgderdeispis§erralrARetde PRER (OIS
1 EGHUEL A Poh OUDL LS bR o RERYASLBhLDs SEOVERLALAdY in the

ovastatin, atorvastatin, uvastatin, pitavastatin,

stopavast ahe npresentsalrivariigiceof (e.g., sodium 30 salt,

cal cium sal t squal ene. synt hase.inhi bitors (e, _
conpgﬁnﬂégﬁté%%‘?'i b‘%ﬂ“l?cﬁl%d 18574 %5 fic ycalgage St %hon-nydrate.
aNn[/B638e 581 -dofigound  (I) normally shows an excellent

acet oxy- 2, 2-di met hyl propy1) - 7-chl or o-5- (2, 3-di met hoxyp
PeRgTyat 2oBxPLALDLBEN. t et r ahydr 0- 4, 1- benzoxazepi n- 3-

ylla b ety dhe-dks 116AGi%h ahi BEatepeom@oynds’y, *c,
(e. geg%é@ng%zgﬂ gﬁgﬁfeﬁé ?lcag%‘él br at éL, siam‘i br atg, tevd

> iamaf itheafleke) WO 20681LOKE931PCT/ JP20071063208

antioxidants (e.q. L poic.acid Al -

" nhi bFLBFS ‘E%Fg‘%‘?‘?n‘%vgsﬁrﬁrbde,a os: %glgg &t %Bﬁi?after'
t@BEeNaeX¥ChaNTEct ESeG {i6bhviadsisy thr rejnpopndbatothe

ni cotinic acid drugs (e.g., niconol, ni rferitr.ol) dulati
PEERFRL 4BEEPEHPRAL IOVF FhCRRER JIRCIRESY. [UB6ydPay fpdulating
alé’c?._[:ﬁ%agg!r);iéﬁﬁafrfﬁ 14 k€pra0 recdpt@W@ondktt Betivity, and
antihypertensive agents include angiotensin converting
agezYow inhtbkioisy(éegd, . chpibmnde aandlegpiciological

del april), angi otensi [ _an ' e. I t an;
p@iﬁ@§§§ir%aﬁugﬁl %?e{fle(lh,r]b%%?%s%r anrH,L%\?:ﬁl(s’ar élnr?}:oiegﬁ‘: iue,

He@lodi1 9B halbnddnitesaiban, MoHerantanMaedoxXatid let count,
tasosartan, 1

Ieukpcyses -CEfPﬁi}d r B18ogxbe BHEUL oSt D G2 0 -3V 5Pphen

Maedification and the like; ‘blood biochemical parameters such
ﬁ net hyl ) - 2- et hoxy- 1H benzi m dazol e- 7- car boxyl i c

agcitdralc girotapne hahhehibl ok kersaio g. glupaficdi fiokél

ni f.edi. pi ne, .0d] pi ef opL di pi | C ' i-qﬁ)ﬂ, 1
AP SLLAs, SL O BL0Ees O ML B, coca
i 128 &An, ARGE71ALN, PLDA]1) ALE| 0Bk di e, dhd Glhe dailke.um,

Exanpl es of the antiobesity. agents inc|ude i ohesi ty
IREIPS 15 PPRFPERTHRe E@Hf'?é} B Ve %)stagﬁ%tehega,ﬁe) and a
dsydenfilger awraer sf eaf hur agt-iee e BEWI Nehronic toxicity,

si butram ne, 20 anfepranone, dexanphetam ne, nazi ndol,

gemErhjilp teprasdltam meprefBpbhyer BRXIREH r c@pligtoxicity, drug
. i.Sts ; = 5 ; é[}%?? usOPo

lg’gztsecrl é% |’n(:%5%1f1§§§3292229%01 7%%%)1? neur clﬁ)bggstﬁf(jeeGPR‘lo
Péaagofiusics ipe. goduCRtd2893bY¢fenmnbhi GRR4AP raasaptsdrs -
antagonists (e.qg.,, SR 141716, SR 147778) . rel| .
ant agazrﬂest‘:?f“%ﬂ‘g‘-dhﬁgr Béﬁspg?g?agdje%y%rrl%gg%%gsgleO%é % Bperior
dBRY PideeHtr FuncBYdn3A88h)latpagcaceion in pasenals (e.g.,

inhibitors %. g., orlistat, cetilistat (ATL_%%Q’ 03
REHSF SR e NGMS AT 9BAPPItpefRF ded@BorRXY Wit s TE:, ToRkeY.

AN SNTE o GelelednY aNenpahi Qebes FaEt Oh)diological function
chol'ecyst okini n agoni sts (e.g., lintitript,

FEPLwHiE84 BPR430 recegitoy det envedvedecy. as 2&Mts Agg the

I nhibitors (e.q. 640186) ljke.. I :
R e &F ?%Jaa%g‘ ngar? h %ggaégsza{)?v%ls%%%.ﬁ% Hicn
SIxdi U Rlg o dlse iandltiedobr omi ne, cal cium salicyl ate

To be specific, the compound of the present invention is

useful as insulin secretion modulators (preferably insulin
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and t heobrom ne), thiazide preparations (e.g.,
et hi azi de, 35 cycl opent hi azi de, trichl oronethiazi de,
wymsoelsor ot hi azi de, WO 2008/ 001931PCT/ JP200r¢ DERA0B63208

h hi azj.de | hy I t hi_azi .
sReRPPaeb TRt ettt s Pof PaB g ic b cell
paoteatdost erone preparations (e.g., spironol actone,

trianterene carbonat e dehydratase_inhibitors,(e. .

cet AESF Gh ALY b Do R o i @ et Lhvefeton is
uBEERAr 351 BDSod &g Ducosd| Al AR d MRS 1UsLden secretagogues

i ndapam de), azosem de, isosorbide, etacrynic acid,

bpprdt ani tee GRRE? areerptdw assswisde agtd vilhy [theeeof. That is,

: h eutj ¢ i nc
SEXRIRLES Elolle RIPLIAIGDSAIE RIS BY WG prosent
inhfreatdondeéy, udOfukt adbalnsulaint agariediagiogaeg. that do not cause
nethgtrexate, 5-fluorouracil), antitunor antibiotics
hyBoglYCRMBnycin, adrianycin), plant-derived antitunor

agent BotBober, HHET ESipdithd \WNAaS MesbaXOlihvention is useful
cisplatin, carboplatin, etoposide and the Iike. O
ashagentrufenl the cproRiRa%is o, tweadmenteof diseases such as

- o . . h L ' _
aabpLBEp ) LAEL rE8 SYRLIT otk R | ISR, MaBidos s,
ddgbetici aohpiecat towor ang sm diraldescitce miealropartthgnedtiabetic

. | di tide deriyvati Pi ci,banil), .. ,
Bt ohelRr | SEOTETE TR L p ORI aE Y Seby o i goetic
gbBgftene) $NhbBANar SENEEHP M &L i ilRS i) ged tedt akkbeder,

obtai ned by genetic engineering techniques_(e.%., _
skinefepaae, | AFERTeRARY ( 129YcoRlighy adttemilosclggosis,
. (L€ an . €Ol i ' .
b e s S e TieE Rl M PG Hagorder,
depcksasohl - deptés@ion Lari® memuid hesdhikephrenieef etdbhtion

25Ex f the.antijnfl t.o. ts_ipnclud -
ERaF ST GRYORRET T Bt 07y Shjor & e ARG HRPes at
daeetraernophgn, hpdenetd&aran, asiedites,| ipodivamlias of

the antithronbotic agents include heparins (e.q.
hﬁf@ﬁ&?:?ﬁsé_@a'r uﬁ?e%%pa%?%ujchﬂl ct %S%}Q%péﬁq%% W??tes'
f%@t%%it%bﬂi @n@ulix‘é’aﬁﬁéf% Pofr?slﬁﬁl'i!ﬂ&na,arlti'p'ot%&(i@‘t@',

rugs (e.g.; argatroban), thronbolytic agents (e.g., _
hypekiingsé nensaki pasecral {epd asyraadtesaapser) , metabolic

Rt T
ieifleshmazolry éibybsecosapentatiesrberspragth3sisqgdiallergy),
e eRpdee s A S 0L 2L AL U8 o3y 0l %nd the Like. Here,
diabetes includes type I diabetes, type II diabetes,
gestational diabetes and obese diabetes. In addition,
hyperlipidemia includes hypertriglyceridemia,
hypercholesterolemia, hypo-high-density-lipoproteinemia,
postprandial hyperlipidemia and the like.

For diagnostic criteria of diabetes, Japan Diabetes
Society reported new diagnostic criteria in 1999.

According to this report, diabetes is a condition showing

any of a fasting blood glucose level (glucose concentration of

intravenous plasma) of not less than 126 mg/dl, a 75 g oral
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WO 2008/ 001931PCT/ JP2007/ 063208 Exanpl es of the
t herapeutic agents for osteoporosis include

wabdoaoanogi dol , calcitriol, elcatonin, calcitonPCI/JP2007/063208

STETRB, TE e R Y U R e s

cbh%%ﬁltﬁa@&@ndbﬁoﬂhumi%l@bﬁé1q:l5aémak)e of not 1@serrmthesl 2bo
the V|tam ns include vitamn Bl, vitam n Bl12 and the
md/Kd, and a pRERHReLing hﬂffévohrﬁ%mt%eafeageﬁ&%lcose

gleﬂ‘ﬂ%a'i:%h' BE: 1H€P§P&¥dﬁs S1a8s) P Mt 9dlantham Beo

Exanpl es of the therapeutic agents
H@ddlpolAadmmmrelcm nol rfaarl)lcholmemertbe ehoivedmentioned

xate_hy h or oxybut drgchl.ori de
SPBEToR: FRe” AR FSERRE: FrRtar R RN Prasting
bﬁmmpbeacofset mevéher(gp@@tsw Egerdrse fari gy 9 iiatraclendeas
15 acetylchollne est erase |nh|b|tors (e.q.

nPhelegdidthae ]L;iQemg dl or i} b 1 Hgre 9lpcess
t@@é‘rﬁﬂc@ ‘E@%Ee)wg LRESY) NG acidwdn eﬁ}l@ﬂdsﬂ“%ﬂd&ntratlon of

ani mal nodels and €linical situations, such
inyorlyexpysnadesinahi bft bess (han | 1401dmfeilﬁhc<nno)rmal type) is

st eone .2 er i yes (e.g., negestrol acetate),
C%ﬁ%%staer% ggeglgﬁe 1g%xam&*t hasone), netocl opram de
agent In badtiahydy omnahnén@icagemaoeﬁéﬂ Acatieltism) and WHO
i mprovi ng agents ent anoi_.c acid), growth

R R TR R LAt R
fact ohs -34aRngs tE NEh@se L &portd,; Qilélf@%“é atd iy, Mcad +48n

the like, and"the |1 ke can be used in conbination with
Sﬁ’l@@l@@nﬁo@ﬁéteﬁgthéopﬁegblm‘0$¢1VJe¢N¢Jon(glUCOSG concentration

LSS, ObYagRY] 2Lk AL DL (LS, (B P AT 1 75

nerve regenera onoting ugs
o‘\ﬁé&S’c};lup:bssamblldehncantesi’epZ els Shantesl (B;:QJCOSG concentration

esi pram ne, tr| 30 im rarri e),
e EsevEgoke DLBoHE)  PRGEY | Gha. Lt | A3 9/ Heppr a,
Zonegm@eora&ggaleal the Ei@é%@%ﬁéﬁ’@ﬁané&fwldﬁ)ADA and WHO,

antiarrhythmc agents (e.g,, nexiletine),
ixpadylech giluge See 8 pEBRNEE ghhidd %Cen‘@;ltl%'ls-f’?yﬂl)ng a 75 g oral

gfimtslee It'ori raheat eéﬁ"ﬂmﬁ a9 Oi‘é\% P &llg%%s éﬁ%%rﬁ%ﬁ%rat ion of

nonoam ne uptake 1 nhibrtors . 0. ra
imdmestenouan gllgesat sofengt, lms)ss p’ttnatte)lél(ELxBﬁ(dJecmpi dress than

2R TR, BCARSOEE | TP VRS L &F ABRun o FORgdigps Shoving

o Eagting ‘bflb@ldnq)Lucb@éalLeﬁQE 0§BhESsd ec@icerﬁﬂﬂﬁﬁl_cﬁ'i DE,
antianxiety drugs ( ., benzot hi azepi nes)

veLpdrgsa) | Al BPEotesfethen LiQ Juisdl |and less than
19PHY /A HeCeRubq2geRl ‘\siﬁp§1{:§dgFis@ﬂ9 RS Accordlng

m daZol am Ket oconazol e and the e can be al so used
tion thentiepatritow fWER, t hbe cBR@o (b at redh el psteisentGlucose) means
AIBG%qltlon showing a fasting blood glucose level (glucose
concentration of intravenous plasma) of not less than 110
mg/dl and less than 126 mg/dl, and it i1s called IFG (Impaired
Fasting Glycemia).

The compound of the present invention can be also used as
an agent for the prophylaxis or treatment of diabetes,
borderline type, impaired glucose tolerance, IFG (Impaired

Fasting Glucose) and IFG (Impaired Fasting Glycemia), as
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The conbination drug is preferably an insulin
preparation, a PPAR function nodul ator (preferably
“KpMEQMamazone or 10 hydrochl oride thereof), anPCT/JP2007/063208

|das |.ahi bit or fera libase) ,q: ;
B AEHEAS T5Se D LT B AR BRI REE) Bmostic
ckheeend), Mbﬁﬁdﬁeﬁnﬂuhme@o@pbehdraﬁlyhglpbem@manimmention can

limepiride), mtiglin de or caIC|un1saIt ydrat e
Pt REFE fprﬁ%%@?u?]fg%o ' pEpeids egft\l,lcose

t?mgrkgigt:er tpeef fxﬁﬁ‘i’if:’e&%ﬁ&glg‘ Rt oRle)DRRZO8ES (Impaired

FESFFBQ[@nyemlah1¥m¢¢;ﬁ¥ﬁhetﬁ&w1] 3, 4- di hydr o- 3- net hyl
oyt i REnSPRREENSI 9 A0S BSASI, SRERTLe R 5 aREPnapE TRl 25 2
thbeaeeﬁtlc agent for diabetes with sulfonylurea secondary

pi peridin-1-yl)-5-fluoro-6-0x0 y
CRARBEnER0) ARERGAT B oTRAAAGT | A Hh AT AL otn LB and
h§B€g§E}%etheef§Q§t’ £OA THIG: 1 RPN G whide

pr eSent invention with a concom'tant dr ug, superl or
selﬂff@@yéuga@hca@pomgls deied e%%%ﬁ'&ﬁis‘lél%flﬁsmlé lpompsuRgagpgues

?L Er eé? ha@@gt ir%luﬂn %&@1{%‘:& n e o atel tgeg]efore,

o S ngl e adm ni rati on of t e donpoun
fhh& pbepenvldev&ntuﬁﬁlc&entchypngmyanmldneﬁjeczs (2)

possi bl e ettl of . a Io r eat eriod b .

Dol octPniE EBhLOHYHarES PP THRA i/t o CORPONEE BAving a
s@&%ﬁ?@ﬁ@ebs BxE18fbh hesea Adet Hifn GO AN Rff tREg.,

present invention, (3) possible designing of a

todbusrmader r ghihenel ewéefc B &la %l n Fhd oF BRI S8y

F Lhg éﬂgﬁﬁgfﬁﬁﬁp
g%%%gﬁg (hgg%gégégg% ?E?pr ent i nve t?@%@%ﬁa%
giprelzgldet,l glgbheocie aéﬁdr’dteel bike) czarbibee dhemde cafedt.he
conpoy he,  present |nv on_and a concomit ant
i up. M aBengart RaSERRY T iR TRl s GhirgbgRynd that
pefombhespﬁa.eamﬁnl B¥Enét O6n afitbiR Sen ARG tﬁaﬁfel(ir ug &he same
used in conbination, the adm nistration

TAODS00F991 PELIPTHOYER 63T I de IO %ﬁ&&ﬂq@O&r have a
shﬂ%oawaegg bﬁ&é?@%bﬂ” ahch the SONCOME tatp s | (®.7Qt,

restricte and the conpound of the present |nvent|on
rapagilinidenc spneghintideg mayedbiniisnisiteiddnide or a

B BRYE ordhe TP PSR P ont ALy bR e TAHGEH ve

e iopeelQm t ant drug nay be detern1ned accordlng to

the dose clinically _used, and can be appropriately
sel ect'dg &QBEHHPﬁgognt%ﬁ %ﬁﬁ?%?%t%%ﬁ?é#ﬁ%ﬂnﬁQQﬂs Tow toxicity,

A RINS beakher 1k0UbRiI nt5 88288, o £21P) Nt iy ANE Y (e.g.,
topical, rectal, intravenous administration) in the form of
the compound of the present invention as it is or after being
admixed with a pharmacologically acceptable carrier to give a
pharmaceutical preparation, according to a method known per se
employed for general production methods for pharmaceutical
preparations.

The dosage form of the aforementioned pharmaceutical
preparation is, for example, an oral agent such as tablets

(inclusive of sublingual Eablets and orally disintegrable
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i ke. 10As the adm nistration node of the conpound of
the present invention and the concom tant drug, the

wo odoBom9sy et hods can be nmentioned: (1) The ceemporROEr/063208

t%%%f&?ghegggghl% ‘(ﬁ{}% 1 dlax{leg éf‘eso“f‘%“%% ﬁtu%.%ts IRA9m3EEo

give € preparation
capisahess$, ag‘manu%er @bwcﬂébs,Th&cmmmu mymnfps15 emlmé.s:l.ons,

r esent, Il nvent.l o a t he Concom t ru
Bperatens phinERa tLfke o o aRs SRl apei®such as
1& @@@&@hbogé .Yhi chusker Al syt 9yl iareawehpuby

e sanme adm nistration route. (3) The conpound of the
lﬁ?ﬂ@éi&ﬁpnﬁmvéﬁf—lf@lnuéﬁléll@helréitﬁ@blrﬁftsantlrﬁrr@@@&rléoneal

R e
tardmsd|e3mlaat ppapapat toms, sbaggesres )t rmmpo(sd.)to'fh.es (e.g.,
d t t t.h ' t
PR G aPUPBERLEForS: (LSS PR P Ha8 K PRAS eGp/ nasal
p&%@ﬁ%’é@&bﬁ% Phiebnare Beddr St R (Slrméiltaét'l%@lé%' Y oB¥thalmic

the different adm nistration routes. (5) The
pesppsatdons pReé phesbhkeinvention and the concom t ant

drug e t
pr epa?gtgls%nggmgl c%ﬁé@é anljgénfnl?‘é;,ltéecsr11 \ﬁeto‘é“}eg fq%% gﬁreparatlons
(aadlgi mi st;saatinadfnalessatmm:a@;wsaﬂlets rrmlc(h‘ (ars dxenepliete-
g ound og t he present (g tion an th
& ﬁé‘&ﬁm 5RPAEPGOECSPe SR PSSR 93PS rﬁ%ep?&a&rlé’é‘rs agg the
lilket.he reverse order), and the like. The
present invention also relates to %%6 hydr oxy- 2, 3-
di hydf8el cpeheBEuPAntize yFomRAMNG Qfcildhe WHiqsents lgvention in a
piifehilccteaRauNg 85, Ra el 8 L OGEBIETd A1 Y pduaiong by
e compoun e present invention, or a sa
wehighéofreld5ie tonpbendhcha hecypn mimmj. fbrilex&hpl dpse
accardin /OO 931P /JP20071 3208 th
et A5 SHBSERIBEGO M n BE SWENEH T She BRI (77 2opgistration
rwmoualdséaysebe aonaceheh ead e dptlc,al for asdampd e, the
form As a salt of the conmpound, those simlar to the

COMPEUSE LENbBENBTEFFIE ak BeRhERH | R PR VA H Y digrasident)

GV 8 BQan?eEahlﬁﬁkﬁered to MELOVELy ﬁfﬁhfﬂfﬁﬁ%ﬂés (body
invention provides a production nmethod of an optical dy
Y

lh\te abotin 6P &9Itoipoanaut epr@5er exbdit t3He mokelbe
I
opt| ongl ?Ogsgbsﬁ&gkg %Qﬁédg?%?ﬁt g(?bﬁgg]andoqg ioZ;O grgy/kg body
waﬂghmn@bkydsybsmbtatpdeﬁgﬁabky goaowp,l to about 20 mg/kg body
welght per day, which may be given at once or in several

portions a day.

As the above-mentioned pharmacologically acceptable

carrier, various organic or inorganic carrier substances

conventionally used as a preparation material can be mentioned.
For example, excipient, lubricant, binder and disintegrant for
solid preparations; solvent, dissolution aids, suspending

agent, isotonicity agent, buffer and soothing agent for liquid
preparations and the like can be mentioned. Where necessary,
conventional additives such as preservatives, antioxidants,

coloring agents, sweetening agents, adsorbing agents, wetting
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or a salt thereof, which conprises subjecting a

conpound represented by the fornmula (Il1): 0 15 COR
wobmeseireseach synbol is as defined above, or aPGEIR2007/063208

t hereof to,an asymmetri.c reduction reaction. Here, Z
aﬁ?%?e?@?a‘ﬁﬁﬁ gl%(f/d?%&ybegr%%ep&or a Cl-6 al koxy group,

nmor e psetreabkyipidyt) 0Bor WGl el0Rdctopeef @hiabbgea D-
hydroxy group or a Cl-6 al koxy group, .nore preferably,
mgnRyEPoxy SERBGR: Corn stamChy,|qrysie Ged PP eangiaht
aﬁﬁ?ﬂ%ﬂg Ghbtdicthese sidd 1:Gd Rersald nhtGerBauUNd

(I'y can be nentioned, wth preference given to a netal

sal t, Asetpeclitheigantp Rxampample, magnpsdupr ésentrate,

i_nvention i rt expl i ned -in. .detajl ferrin
PBCER' BEprBaFHy Reber areel i e B g gbf T1ke"Ban ve
meprAvhati.on Exanpl es and Experinental Exanple, which
- are nmere WD 2008/ 001931PCT/ JP20071063208 wor Ki_n

exanpfés thet PLBABE, cHMstFFRIP Ly |q4ﬁ%f£%1g\}@eaﬁ&1&gl}°58'

selapged WihhaHt tdepantiingid) Adyds 7Ry 1e1iR8ose,

presen{ invention. The term "room ténperature” in the
hiygirbswigrRéferbritec Bl Easml ax0 lant redaiyines idegiee aségrch,

the.ran of al r 0C.t .
SPherEReNRcapoyrarh | sal PRy PR e g s
swald uebtadnetdebyikegbapeséd aterinicendd qui d

chr omat ogr aphy. ., The optica urity (asy tric yield)

of opﬁ?chFyQiEFPgﬁgFg?Es %%g %ﬁﬁﬁ&kﬁ«aﬁ ¢oiding to
RRIBRkkRERHE £018X6885 &gﬁﬁo&ﬂethm%@lmaﬂtdwdl%ium,

excesS was determ ned by the follow ng formul a:

CarrReryoRERYd sértebsspdd@ne. J=r R YRRV IS /IIRsA(Spp the
1%%@1%§gﬁbk(§£heﬁ%L%&(R)+(S)] wherein (R) and (S)

an area of each enantionmer in 15 high

per f asmihee sbilgeht, choonexags lhywater for injection, alcohol,

propylene glycol, macrogol, sesame oil, corn oil, olive oil

and the like can be mentioned.

As the dissolution aids, for example, polyethylene glycol,

propylene glycol, D-mannitol, benzyl benzoate, ethanol,
trisaminomethane, cholesterol, triethanolamine, sodium

carbonate, sodium citrate and the like can be mentioned.

As the suspending agent, for example, surfactants such as

stearyltriethanolamine, sodium lauryl sulfate, lauryl

aminopropionate, lecithin, benzalkonium chloride, benzethonium

chloride, glycerol monostearate and the like; hydrophilic
polymers such as polyvinyl alcohol, polyvinylpyrrolidone,
carboxymethylcellulose sodium, methylcellulose,
hydroxymethylcellulose, hydroxyethylcellulose,
hydroxypropylcellulose and the like, and the like can be
mentioned.

As the isotonicity agent, for example, glucose, D-
sorbitol, sodium chloride, glycerin, D-mannitol and the like

can be mentioned.
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The sol vent used for chromatography is in % by vol une
and other "% is in % by weight. CH proton, NH

w@em@soooet c. that could not be confirned due tEChIR2AE7/063208

dat a. Ter & vean S

atekbhevsngcarbonst8g) etitbattaulbirel tHe likiepl @hd2bhg: like can
quartet m nmultiplet br: broad J: coupling constant
beymepgipnedey cDC13: deuterated chl or of or m DVBO- ds:

deut epat Eﬂedg%ﬁﬂyﬁ% Rg%r%'b Uorl AMR1 ) Bed y1U8h 88ho1 and

magnetic resonance (R,
the) 11ke- bBB(bQR@Sﬁ&iQnéd-dinEthyIphosphorano)ethane 35

S, S TANE:. (:)-1,1'-hi 4
V020087 0B R ELA? SEBbHY0H 08 B0 PR T &1 Ehgtes
chuotrbbuf:ahbmyvi bankRet eammﬁalﬁxmmmd aEx;a,mp,I]_es

I ting point, mass spectru and nucl ear netic,
d@é@f&ﬁﬁﬁ@@téﬁeeﬁﬁm PRIVES Jéjg r?é’)% ofapnge mentioned.

fol | opsngneonAt bQD8ant, for example, sulfites, ascorbic acid,

peak R¥hg£§E§§F %§hbgeCtrun] %%&fggpl %g ag bﬂgsghates,

o—~tocopherol and the like can be mentioned.

As the coloring agent, for example, water-soluble edible
tar pigments (e.g., foodcolors such as Food Color Red Nos. 2
and 3, Food Color Yellow Nos. 4 and 5, Food Color Blue Nos. 1
and 2 and the like), water insoluble lake pigments (e.g.,
aluminum salt of the aforementioned water-soluble edible tar
pigment and the like), natural pigments (e.g., B-carotene,
chlorophil, red iron oxide etc.) and the like can be mentioned.

As the sweetening agent, for example, saccharin sodium,
dipotassium glycyrrhizinate, aspartame, stevia and the like
can be mentioned. .

Moreover, the compound of the present invention can be
used in combination with drugs other than the compound of the
present invention. ,

As the drugs that can be used in combination with the
compound of the present invention (hereinafter sometimes to be
abbreviated as a concomitant drug), for example, other
therapeutic agents for diabetes, therapeutic agents for
diabetic complications, therapeutic agents for hyperlipidemia,
antihypertensive agents, antiobesity agents, diuretics,
chemotherapeutic agents, immunotherapeutic agents,
antiinflammatory agents, antithrombotic agents, therapeutic
agents for osteoporosis, vitamins, antidementia agents,
therapeutic agents for pollakiuria or urinary incontinence,
therapeutic agents for dysuria and the like can be mentioned.

Specifically, the following agents can be mentioned.
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5 nelting point neasurenent tools: Yanagi noto
m cronel ti ng poi nt neasuring apparatus, or BUchi
\NommMMmgspoint neasuring apparatus type B-545 PEBIRSEUH63208

sure ter tlon Z t
Cor PP AT PhOg o M GSECEbLtaC APsfiss fop) Tdpetes
ihenmhdat i vsu et f}@ﬁbpﬂfﬁﬂtdr@n (@BRrAy bodmaat tLﬁ.Bu!].E:SI) or
At nospheric Pressure_ Cheni cal Ion|zat|on (APCI

PEAPRESELRRE | $X EEAT NPT NHTRPERCTESS RésPaYaRs wine; human
1%5@??ﬁ€§?@§afé¥&éhs\égﬂéﬂlédl ?&kﬁ%s§%€3nhs2ﬁe £§28Rerichia

rian Gem ni Bruker Bi oSpin
CEHL POX AVBNEE sz)inc 15 9280In ;. J pmbalun@@ zinc insppin; fragment

Ref.er enc l e pyri fi capi .

b e T A TVES L C Rl o tooea TdY 1 RESPor B AR
peepdrat oo8) , PpmrﬁmmdrPhr@dlﬂ@lt@rsG(lesqn megllhaghne or
t hr ough- put furlflcatlon system 20 col umm

S CHAF preprseh vepte T ams La Yty agndorigek - s5op@Litazone or a

s§9£uﬁh89e3f Pod@ed il PUNACAI)C RD1&aMEA RERBglitazone,
wat er, Solution B; O. 1Atr|fluoroacet|c

FEc i6@|4coﬂmogilh‘gam@¢or¢qmpd@cg? aimseqxtlb@ylc lia KO03/88325,
S B 0
T E RS by SRR g Parete; SERSRE o
E%@Qhﬂ%?@ﬂeB ]EMOAIL'G)@,)S b;l@cale:rﬂﬁsse(nlsO({bm—agzN,Sﬁlam'egmmtszar,
0 10N ol utl_qQn -
¥F-86501 L@Mf@?% S s o shop G Salenthereot,

TﬁRCb92§ 091ﬁb85§§958thﬁﬁlﬁﬁg@fgtwen —v8 i§%os§ acarbose,
. % ution A/Solution B = ? .

méséﬂﬁpﬂ-onemséﬂtmt@h Bbiggapsiesp ( a@gm nPPS@FEQFméﬁr metformin,

SRS 5 8 5B Pl 2010 SOAA 50 A S

suaténalb) mi/nnsulﬂmtse¢ieﬂagugduxi[dulﬁaﬁthnGQSHB the

50 Hra01 631 P TPBBLT PR § HATA CPURERER FEREe

tefl abhaigendhtéeoBeRinbdgh qﬂleyémmade,qwlqmeplrlde) ,
chromat ogr aphy shows the ratio of each optical isoner

rgpaddadden seRpdibredef MHel Phinide dsgmdicdum salt hydrate
thereof, nateglinide], GLP-1 receptor agonists [e.g., GLP-1,

GLP-1 MR agent, NN-2211, AC-2993 (exendin-4), BIM-51077,

Aib (8,35)hGLP-1(7,37)NH,, CJC-1131]1, dipeptidyl peptidase IV
inhibitors (e.g., NVP-DPP-278, PT-100, P32/98, P93/01, NVP-
DPP-728, Vildagliptin, Saxagliptin, T-6666, sitagliptin, TS-
021, alogliptin or a salt thereof (preferably benzoate), 2-
[[6-[(3R)-3-amino-1-piperidinyl]-3, 4~-dihydro-3-methyl-2, 4~
dioxo-1(2H) -pyrimidinyl]lmethyl]-4-fluorobenzonitrile or a salt
thereof (preferably succinate), 2-[2-(3-(R)-amino-piperidin-1-
yl) -5-fluoro-6-oxo-6H-pyrimidin-1-ylmethyl]-benzonitrile or a
salt thereof (preferably tartarate)), B3 agonists (e.g., AJ-
9677), amylin agonists (e.g., pramlintide), phosphotyrosine
phosphatase inhibitors (e.g., sodium vanadate),
gluconeogenesis inhibitors (e.g., glycogen phosphorylase

inhibitors, glucose—G—phoéphatase inhibitors, glucagon
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Ref erence Exanple 1
4- (4- brono- 3, 5-di net hyl phenoxy) t et r ahydr 05

wQ@kboshowpyran H3 Br cH3 To a soI ut| on OPCT/JP2007/063208

4- br onm- enol O 201

BERORAD RS0 o O DL PERIRL R RO B BB, st cors
érQphemyhDBB$phlnﬁ~ﬁﬁﬁﬁb§ysheﬁb£ﬂ)d@mwdko@@nase inhibitors
tetrah drofuran io was added dieth

(8z8dvr cBVBox§Pat e %QB@@%§9§R3(9¥|QQQQﬂS$€n Qﬁegél AEK

) (289, LRE-PB &GS € t QR '
ShIBINTRY) (oo, Lhg- AN s pl 0B cruss

s@macsgtaglnorsoephwm ;gonxsmemnmmmgm FeSCTibs7d §n

I I % t
T dptene, MaBob s Th MO e MO IR 42
glheoktixtseeavsvhtotele sgi, rn@—a:jmacllzda mSé\T—“Dllaé) , GIP
reacti on m xture was copcentrated under reduce
(grlusesrsdeRRBIERE Pé%%%i%owlﬁrﬂ?ﬂtéd{edy FAGE, (gdfFuitary
ae%hgmt%heg}&%ggraeayvéﬁimlpﬂg%@tq xar@m@ 18nist

give the. title conpound (0 g yi el d 86%
(@SQZO E6NoLPeds engsthesliked NMR (CDC s) 8:

2 4o 5gtpSks B e [gherAdyiitls Dagits G0 e&%eﬁf

Anp16.caSidhE, 1ﬁ¢lude aIEﬁS%Eﬂﬁﬂhdb&ﬂﬁﬂﬁhﬁibltors e.g.,

T%’%fle %{Sﬂgﬁ II]A-:SéIL—GHE:Ih dro chl « Oaa#n t, Fidarggtat,

M ns0hdiicar, OEaﬁléésééﬁnﬁcﬁLfiz , neurotro hic factors and
d|nethylphenoxy)tetrahédro ZFLthlopyran 3.01 g, 10.0

lmwle)asmgt drrary Eherepan (¢ 50 mYCHvaNErkie B pwesgot rophin
e t
SR S P R b W oo
Mﬁcbdo&ophénﬁlmﬁzaumeethyﬁﬁﬂ+mmldazolyl) -5- [3 (2=

1931PCT/ JP20071063 t Trii I
PP AER OBy O E0) A S) v D PSS ol ii%f.f?e
S b tHorse d eQyel NirgBbx 1 StiahFioh Wé £ dthe MACRIrGhARS tors

allonwed to warmto roomtenperature. The reacti on
(rﬁ Bt-ur 8Lfad4Pe ePéBapREIne, WHRRESEAN B adid (50 ni)

@ﬁgg’zo@ﬂ%t B@oﬂlﬁé ufﬁl'_,'f\@%@t | rgesl S08, Ao,

T e a ueous ayer and € organic ayer vvere
Byppaioatied, Pymddpkemdngani actiyerospgemestateigans (e. g-r

d b d
b gin St BbAaE R RE ARt EREGUR VP o Lot iaRpise)

Seeldtodtatihe recgpibe hayeisvas(drd ed RMeX3ag0)y,drapsdtosis

magnesi um ) ) e ,
sighal regulating kinase-1 (ASK-1) inhibitors and the like.

Examples of the therapeutic agents for hyperlipidemia
include HMG-CoA reductase inhibitors (e.g., pravastatin,
simvastatin, lovastatin, atorvastatin, fluvastatin,
pitavastatin, rosuvastatin or a salt thereof (e.g., sodium
salt, calcium salt)), squalene synthase inhibitors (e.g.,
compounds described in W097/10224, such as N-[[(3R,5S8)-1-(3-
acetoxy-2, 2-dimethylpropyl)-7-chloro~5- (2, 3-dimethoxyphenyl) -
2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepin-3-
yllacetyl]piperidine-4-acetic acid), fibrate compounds (e.g.,

bezafibrate, clofibrate, simfibrate, clinofibrate),
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20 sulfate, and concentrated under reduced pressure.
The residue was washed with cool hexane to give the

wao 2aoBeowenpound (1.89 g, yield 719 as col orl eB&T/JP2007/063208

cryst .. 1H NVR 13), 5:..%. 90- ' T
=SS RS | TRtk doggn “Brapleoghy Aar sonibitors
(. B3 A2t bd) EARESM b40( PHctiibédb, bavildRHxal)ange

6.59(211, s). Reference Exanple

, 3 nethyl
ros TS - 0 16ty P SHARETAR) a1 B SRREAT opt SALHEYF A bidrugs

(€f§YQ’ﬁ&éﬁﬂéﬁ?qﬂfﬁé%iﬂﬂblﬁb?e%ﬁ?@ HBBE8peRfatd, plant sterols
eference Exanple 6, the title 20 conpound was
(ebgai neelystenwl ontesyzengst akredf Eloen J Dke-

di methyl-4-(tet dro- [ ran.4- bor

oni c %g?%pﬁa%sd Oé?ch%ﬁ ag]%r% X%%g%}zég’gtg g. a?%gf%) g‘@@oﬂd&é '
afBl bt dgs POi BN t7ikg <z yRef enbibe thxambegd, meabyopril,

4" -[(1, 1-di oxi dot etrarydr - 2H, .
SRAL RN T an- IR ANy - A1 Of%&q%éflhﬁlbﬁaﬁéﬁ%-létﬁar‘%o‘%w a
lggartan, can@e $a S0 Rt iMet RYWrosartan, valsartan,

, 6 -d|nethy1-4'-(tetrahydro-ZFkhlopyran-4-y|oxy)blgh

tehymis8rtan boksphesarfan 56 lgesersgnnmedpxonil, " tasosartan, 1-

2008/ 001931PCT/ JP2007/.063208 _i .hyl. age ; -
[X%) gg‘sga%%le%g i c%l%?oopie}{r)gé%i%i gggg?%g%o(l 6%0/?5, ﬁisﬁéﬁg?yl 4
y21RELHYD] 2 teclesx y-€k-deeal 4 ing dazied et-le cairkbuy@iwagcid) ,
stirred for 16 , during which the. .m.xture, Sioi
Caf £ HWR AR IR B R TR R 1R 1% 1 BERCERpE At Bige EPHiF

aREEL 8D en¥aSe AGEEM § thd heh IRAEtiiAmdY], XbeitassThR BhxhHe®
was washed with a m xture of saturated agueous sodi um

ohgpdevgeiie ag bonkeecremrpkalidoud20diddm PROSIG f BEB-121),
cighyéggg,aggeghg@fﬂgg. with saturated brine, dried over
anhydr

ous magnesium sul fate, and concentrated under
r educEdappess us £. tHd eanteilthed twasigeadsy shalllidgedntiohesity

<ol 105651 Shcel TR e I g e

dexfenfluramine, fenfluramine, phentermine, sibutramine,
amfepramone, dexamphetamine, mazindol, phenylpropanolamine,
clobenzorex; MCH receptor antagonists (e.g., SB-568849; SNAP-
7941; compounds described in W001/82925 and WO01/87834);
neuropeptide Y antagonists (e.g., CP-422935); cannabinoid
receptor antagonists (e.g., SR-141716, SR-147778); ghrelin
antagonists; 11p-hydroxysteroid dehydrogenase inhibitors (e.g.,
BVT-3498)), pancreatic lipase inhibitors (e.g., orlistat,
cetilistat (ATL-962)), B3 agonists (e.g., AJ-9677), peptide
anorexiants (e.g., leptin, CNTF (Ciliary Neurotropic Factor)),
cholecystokinin agonists (e.g., lintitript, FPL-15849),
feeding deterrent (e.g., P-57), ACC2 inhibitors (e.g., CP-
640186) and the like.

Examples of the diuretics include xanthine derivatives
(e.g., sodium salicylate and theobromine, calcium salicylate
and theobromine), thiazide preparations (e.g., ethiazide,

cyclopenthiazide, trichloiomethiazide, hydrochlorothiazide,
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mel ting point 180C. Reference Exanple 5
"-[(1, 1-di oxi dot et rahydro-211-t hi opyran4-yl)oxy]-2',
W(ﬁmod/iomshyl bi phenyl 3-yl | net hanol PADIR2007/063208

e T e L S I v
poﬂyﬂmi&w%fﬁfﬂﬁﬁﬁﬂyéﬁ%?ﬁﬁ?zmdeateghﬁg&Z&ogteﬁoﬁf prepirations
|ntetrayro ur an was a e

(Rydri dPIEYWR LA Gy tréaﬁsteﬁa%ﬁs <7‘a§§a+1ﬁ%gd§€]¥?¥%‘ﬁ%se

iHRHS b £S- F@q&'rthéHH%dﬂghﬂ@ez U 1¥W28bshkeh8dudtohaRide
sane tenperature for 1. odium sul fate 10 hydr at e
ptepa.:o@tgqn@ 8. qnm|qhmadd@@@ebyn@ﬁﬁumﬁ@rt ipdabamide),
ti e
SIS ERE P S AL R cpiEs B Bl tanide,
fhirbsetibde odid ttHougitkeel ite, 25 and the f| I trate was
concentrat ed under re(_g}uce pressure to gp\ée the.title

conpotrf R bes 19t o 2Rk 1c,PIFPESs 1B dfous

1 3 J
R i‘%%%’s‘z YN T T

m
mgtabolsl@z@lzquomast% Ger—qa SIERotIBHAF S, 45651 uoropIpcil) 4

sl 85810955 P, SoEAGEE 150 peTuSBUILRY, Spranc-
dé;?ﬁf%F%gtéidmar4&b¢ntsvwb2@08/ﬁmmgsiﬁﬁihéPZGGﬂdéﬁBQGS Taxol),
c&spﬁ%mxyc %n%pl?ﬁw HABGHAR 228 o8& ddFk§eny@h these

i BLOSR - 3r Sndb FEf iyl phenili dhl Gird BB loPorak) 1a8dr(datives,
' fornylphenyl)boronlc acid (7.67 g, 51.2 mmol ) were
agdssbevedkenake ipxefpealfe 1 M aqueous sodi um car bonate

SO' ut f;&%?méiég ) ¢n tﬂﬁﬂﬁ{o’é}%@a@e)utﬁ@j alRh¥en8 ntinfe

argons stitution,

mhelroakgaﬁusmphe nly4 @bes il rra:)mzdﬂadnm ned)s . (2 M@ agly12ddpeptide

20

C 25

30

35

IOk 193550 15 LRG0 s S Sty
pbeaetiafiAyXhureviay ab|QW$dlbﬁt¢ﬁah a@ﬁlmaphylmas, krestin),
added. The m xture was di|luted with eth acetate, and
CylRekiRss| elatélg%s%n%%n%@f%%}eeedf%# H%?ﬁﬂa&@zf Tevq.,
1%?%%%@roﬁbelﬂEQﬁféﬁklﬁY?foﬁ,t5515ﬂ§téﬁﬂﬁhﬂﬁ%iﬁ@aiﬁ%Qors
(e.g., granulocyte colony stimulating factor, erythropoietin)
and the like. Of these, interleukins such as IL-1, IL-2, IL-12
and the like are preferable.

Examples of the antiinflammatory agents include non-
steroidal antiinflammatory agents such as aspirin,
acetaminophen, indomethacin and the like.

Examples of the antithrombotic agents include heparins
(e.g., heparin sodium, heparin calcium, dalteparin sodium),
warfarins (e.g., warfarin potassium), anti-thrombin drugs
(e.g., argatroban), thrombolytic agents (e.g., urokinase,
tisokinase, alteplase, nateplase, monteplase, pamiteplase),
platelet aggregation inhibitors (e.g., ticlopidine
hydrochloride, cilostazol, ethyl icosapentate, beraprost

sodium, sarpogrelate hydrbchloride) and the like.
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saturated brine, dried over anhydrous magnesi um
sul fate, and 15 concentrated under reduced pressure.
wabmsnewsdue was purified by si lica gel col umpPCT/JP2007/063208

chro DIV 4 Sl oasetatesiexanges 10:90-1040:60)
to gi'v al?%@ Title conpoun 53 g /3
ipaledyehl oucelysdal s. cé&bﬁﬁzuﬁBﬂ élpatdﬂﬁn,26a1c1ton1n salmon,

Ref erence Exanple 7 1-oxa- 6- thla 2.5]o0 e az
egbr {05 ushRRst AV de MR %Eﬂﬂ“roa 88 f%l?a‘?e sodium

hfdrife; 11ﬂ@§$90ﬂéké“dﬁ§dﬂ&d%ﬂ'&Qébﬁ%oﬁ&%@ AlloW@Em and the
sIomAy added sodi um hydride (60%in oil, 6.10 g, 152.4

lidel) at room 25 tenperature, and the m xture was

stirr sol .t
of { eEPamgLe .o K Gy TR AU R ERLR p 5P Ot esin 5.
ahd dhaﬁlhyésulfoxide (60 nm.) was added dropw se over

20 mMin to the r t dth ti
ol Ut PERES F et S IR fasit e LPBLUS Fror3pe:

dEﬁ@?ekﬂurﬁlw& e d |th eehehcaRfdexheactigd Wi th
di et hyl " WO 2008/ 001931PCi/ JP2007/ 063208 et her. The

or ganExalpyes mstmsmmua@wmfpﬁ pailépkingia or
u3RHUE D EleobtNien Gl P T, SRR rtieR s iy o

owgbut ghin shadtd ciyl @t i de,0 pramiperding dydandhiibeide and the

gkgcipitated crystals 3 were washed with a snal
unt of hexane and dried to give the title conpound

(8 22ggamyi 85 do B0 e agh & U 185 akredseFor dyHMBla 1nclude
CDClSLpS 169 1 82(2H m 1952 09(211, M,

as_zem@q: lige esBsrasgiimhibitgrs (e Hefreldéﬁ&:égE%&ﬁﬁ)l ené the
14l (4-hydroxyt et rahydro-2H-t hi opyran-4- _to

F)nethoxy] 2',6' -di net hyl bi pheny1l- 3- car bal dehyde
To a §ukbhenmoné 1dnu@66haVﬁngﬂH|Gd¢hdﬂﬂaﬁimmgo@6n33agpion

eégﬁgénngﬁédén(iﬁl%a ﬁﬂ%ﬂ)q1n3th %%%%ons, such as

cycmoakygéhabéOiﬂﬁﬂbﬂEofé5Qa g., indomethacin), progesterone
derivatives (e.g., megestrol acetate), glucosteroids (e.g.,
dexamethasone), metoclopramide agents, tetrahydrocannabinol
agents, fat metabolism improving agents (e.g., eicosapentanoic
acid), growth hormones, IGF-1, antibodies to a cachexia-
inducing factors such as TNF-q, LIF, IL;6, oncostatin M and
the like, and the like can be used in combination with the
compound of the present invention.

Furthermore, glycosylation inhibitors (e.g., ALT-711),
nerve regeneration promoting drugs (e.g., Y-128, VX853,
prosaptide), antidepressants (e.g., desipramine, amitriptyline,
imipramine), antiepileptics (e.g., lamotrigine, Trileptal,
Keppra, Zonegran, Pregabalin, Harkoseride, carbamazepine),
antiarrhythmic agents (e.g., mexiletine), acetylcholine

receptor ligands (e.g., ABT-594), endothelin receptor

antagonists (e.g., ABT-627), monoamine uptake inhibitors (e.g.,

tramadol), narcotic analgésics (e.g., morphine), GABA receptor
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15 m) was added potassium carbonate (6.11 g, 44.2
mmol ) at roomtenperature, and the m xture was stirred

W@20080@@3f or 12 hr. The reaction m xture was PCT/JP2007/063208

concentrated under reduced essure e_resjdue was
AGRUETER | DoP i (PR o ORPAPER AR HE ARERE ho of Teceptor
agbxise \@sgextensheding)th eddwl acelgdeicsThee &xif agdpsaicin),
was 20 dried over anhydrous sodium sul fate, and , ‘
apbheeni ey crigftiere +Bdubedzeitbdagrringfd, relpapaogi’sterase
: i Z rom.di 4 :QpY! . 1,0.-8j e, Ll
SRIELES 168 OB aanY BBl o-alig by
(&IMR. [ CRGI)rphirke )19 @itk zodpmG. Bettonazélesndsyhe like can

b%,i ggg%'o%%%l@ ér@%{rgat%%g,lyﬁtﬂtﬁ%( &tpodla of the present
irestOdn3.18(211, m, 3.81(211, J=7.5,1.5Hz),7.59(1H,t,
J=7.5Hz), 7.66(111, t, J=1.5Hz), 7.87(111, dt, J=7.5, ,
1. 5HEYe qumpbrakion YruRdreparcerrRappE dnsulin preparation,
AppAR 3fr 9 Ir qftefalably pioglit
aanethy?é?% en?%gﬁiy 3&y néihyF)tgt?éﬁgd%o?ﬁgffh?gpyr
hgdrdebloride therdwf)a sl yi-gdmaoisidase inhibitor (preferably

4' - [(4-hydroxyt et rahydr - 2H-t hi ran--4- . .
v} RO RRLy |5 LB ey Ry na L ESFBAP gy Rydrochloride
thdrddrp, .99l fowylutdn apHofeda®lwvgltibehclamide,
tetrahydrofuran (8 plL) and 5 nethanol (4. nL) was added
g3 surRAT b8t bhylk t bl lde 1y cad agsmygailf Gygapte thereof,

SonT e o _ bir b od ot cthe
SHSEGEIBLLDY ¢ WP A RS SEALEL b ateraniy
atogtéptinted bemzratediverqfeSsurlé - [dGReodsaminoniiom

PhPreareovae Jot R B e gy S g
p9xtinaai nwapme¥eNED- M £ hucaiberadoed thiiilke ordsuedingée thereof,
22D 5, SO SHb o o L SIS M it
1¥ehdtB3Y) -BEnEOh PEFEDS &F Walrdlakate thereof) and the like.
By combining the compound of the present invention with a
concomitant drug, superior effects such as
(1) decreased dose of the compound of the present invention or
a concomitant drug as compared to single administration of the
compound of the present invention or a.concomitant drug,
(2) possible setting of a long treatment period by selecting a
concomitant drug having different action and mechanism from
those of the compound of the present invention,
(3) possible designing of a sustained treatment effect by
selecting a concomitant drug having different action and
mechanism from those of the compound of the present invention,
(4) a synergistic effect afforded by a combined use of the
compound of the present invention and a concomitant drug,
and the like can be achieved.
When the compound of the present invention and a

concomitant drug are used in combination, the administration
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IH NVR (CDC13) 8: 1.70(1H, t, J=5.8Hz), 1.76-1.90(2H,
m, 15 2.01(6H, s), 2.05-2.16(2H, n), 2.20(1H s),

wWQ@20000@958( 2H, m, 3.03-3.18(2H, m, 3.80(2H, BJT/IJP2007/063208

@i (X, thh  cbapoRiig) o6 +6E(Bhesht Z \QQnE (ay{i%
712(lH S). 7.31-7.37(1H %),S g 19’? H‘?;
%%ﬁqéﬁ%ﬁﬁy ﬁ@]éSl@Ot restrlcted, and the compound of the

PrdBEH 0¥ rvdrh 1Bt Ghetiy! ﬁﬂ%gé Q%g(%gu% %Fyzﬁﬁ)aéﬂlnlstered

A solution of 2,3,5-trine
Sl baneeudiloml @nromayhhaea(iﬁﬁnﬂkﬁem dtestdebd times, to

trachlo g,,220 mmol ) was added
af}ldr c?%ytm{lglemsgtveFlB% jﬁﬁ er ﬁﬁ [ fodiifeconcapdtant drug
rrtdye Heeaiettle@ﬁlllt’ﬂe&t HEEOoYaEngStStthé e&’ogéirclllrﬁr a)l l\lya used, and

| or onet hyl, nmethyl ether (11.5 g,
& @P&ﬁ@%éatsﬁa tRéeatd idererditgrathean stdmimdgtration

Sl B thr agkhe i5eaatk R beﬁé’redij\@éc’ eat el'&o'lﬁlateilr?&l and the

sat ur at ed aqueous ammoni um chi orT gt s’ol Tt
ker-act ed with di chl or onet hane., The extract was washed

2005/ BOLIGE PRI IFEB077 bR O e (AR GdoliBe present
mm@nmmhydndgehéaeb@@@hﬁt@m SAldlr alRd ﬂHllrb%un%f &n%@hods can

over dr.oous_pmagnesi um sul fate, and concentr
bﬁnH‘SP gﬁéed g}é%r%omwd &aff dike \Rresanti finsgnijon and

Bl b@ﬁcaﬁhtaﬁtuaﬁughé gﬁéﬁmﬂfﬁ}f/ ! 'foargn%(latt%ghg’éagﬁve a

= 5:95 - 50:50) to give t e compoun
syrglg Roopanatpen ewlidwnicradtialistd@dd z (265THY ¢ompound of-

thb4 E%%§E99ﬁ8eﬁ%f£3' &Jthé dé%é%ﬁl 55%“2?&@ gg%nggparately
formuiated to give two kinds of preparations which are
administered simultaneously by the same administration route.
(3) The compound of the present invention and the concomitant
drug are separately formulated to give two kinds of
bPreparations which are administered by the same administration
route at staggered times. (4) The compound of the present
invention and the concomitant drug are separately formulated
to give two kinds of preparations which are administered
simultaneously by the different administration routes. (5) The
compound of the present invention and the concomitant drug are
separately formulated to give two kinds of preparations which
are administered by the different administration routes at
staggered times (for example, the compound of the present

invention and the concomitant drug are administered in this

‘order, or in the reverse order), and the like.

The present invention also relates to (6~hydroxy-2, 3-
dihydro—1—benzofuran—3—yl)acetic acid, which is a useful
compound as a starting material for producing the compound of
the presenﬁ invention, or a salt thereof.

The compound can be produced, for example, according to
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102- Hydr oxy- 3, 4, 6-tri net hyl benzal dehyde (6.58 g, 40.1
mmol ) was di ssolved in nethanol (120 nli), 10%

w@2008/4ai9smm car bon (50% wat er - cont ai ni ng pr oduckGT/IP20074)63208

thas rRdded Wader 1 Brdr 9gepe BLIDRRRE SndDai 0N e 17, The

pressure), and the m xture was stirred at room '
ey ber a2zagemafheoratnl gstiowkly iddieined foldn. As a
filtr ncentyated under r.educed
B SR RpREhA, oS8 EFPLI) o i s 4 Compouna
(Tecrogst dlel meedibned) met bANotefOrGhd® diheerd itd & metal salt.

conpoynd (0.73 yield 129 as colorless crystals. .
The ngfg)t:?&?"’?av ufqbsnpiﬁﬁ§e%%n%%ﬁ?%%% Riferdee qudgg@duction

IRIERIUOE be ?Ab‘f@%i@@?ngcﬁl@@ £ 685 y&%ﬁﬁ&ﬁﬁ/@rep%%sented

M5 nmlz 151 +. Reference Exanple 1
by. Bhenmformels dIL&d ¢ anet hyl phenol 9H, HC 3 HO'--N reH3
H3 OTo a suspensi on of

2,375, 6>t 6t nanet hyl phenol (5.10 g, 34.0 mmol) in
i id 290 M) was added dropwi se a 25 sol ution

A 1.98 nL, 38.6 mml) in acetic acid (30 nL)
at roomtenperature, and the m xture was stirred for 5
hr. The reactd i Xture was concentrated under
reduced pressure, and the residue was diluted with
WBEk@iNacet ate, and washed successively with aqueous

sQdi I | uf i .

A S00BNB a0 1 P Booth BB et R it Pvdreny
goegani entlayer was dried over anhydrous magnesi um

syl fate nd_concentrat ed under reduced pressure. The

Rp#gcﬁﬁiPgﬁéanéﬁggt§P§SB%§%F%£§H@&QMXEQQ%$¥0Ieun1ether
okOagkuett BRetbbE s WRIBR WS sk GuiRItd n¥fY RBfpound

pal e-yell ow 5 crystals. The nother sol ution was
represRRFatelyY ukler fomayked(Phessure, and washed with
Zsetgg gum gt her to give second crop (1.38 g, yield

12 R (0)013) 8: 2.23(611, s), 2.40(611, s),
s)/ Ref#Pence Exanple 13
N oxy=2' 13',5',6'- /o
anmet hyl i phenyl- 3-car bal dehyde

COR

wherein each symbol is as defined above,

or a salt thereof to an asymmetric reduction reaction.

Here, Z is preferably a hydroxy group or a Ci- alkoxy
group, more preferably a hydroxy group.

R is preferably a hydroxy group or a Cig alkoxy group,
more preferably a hydroxy group.

As salts of compound (II) and compound (III), those
similar to the salt of compound (I) can be mentioned, with

preference given to a metal salt, respectively.

Examples
The present invention is further explained in detail by
referring to the following Reference Examples, Examples,

Formulation Examples and Experimental Example, which are mere
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HOCH, CH3 In the sane manner as in Ref er ence
Exanple 6, the title conpound was obtai ned as

wa@oienbwss crystals from 4-brono- PCT/JP2007/063208

|
v?cﬁligfgxsfdgﬁg%ggﬁ:tpﬁénge é@ﬁsﬁ%c?_r%%f%?rgfgég% Odr}1<:f: may be

qppqgeq|“ﬁmh9g¢n§e§§rylgg3fsom the scope of the present
RNy | bi phenyl-4-ol HOCH3 CH3 20A sol ution of
4' -hydroxy-2',3',5",6'-tetranet hyl bi pheny1-

3-car ﬂ&iedéle)rd\e“(:aoﬂStgmpSr@ﬂuf@’bl In ithé 8 XeHISR Y-Ference
et rahydrofuran (20 nlL) was

E?{;aé“n?t 561 8801 éé&%“gh%ﬁo}aﬂgyaﬂ%l% tpopanges e g;erer@dly from
dbmit) 1wWas Bddgshu@ngkdche T‘Eété‘ﬁ&ni’@él %{iéfc?dlé Qn slgrlatlon

under nltrogen at nosphere. 25 The reaction mxturé
dBok/BR1E) | aredapyebbetined iy dviah pﬂnfanManmet&dquld

t washe
dsfiartoglfgkgéhgﬁ?e ahe“ @Sver anﬁ}??&gy&g&%g&puweld of
opilifcatld y andlvenEGHMSaW&ﬂ ewmkuaﬁéﬂﬂaéﬁbﬂﬁﬁﬁﬁQkﬁenEBQiomeric

[1ized from
E)t%laﬂ de?h r Zj“t}\é\éegeertagq cﬁer?iﬁ:eex%ss was determined by the

beQ&Mﬁh&3iB£EﬁﬂEZOO7/063208 title compound (1.90 g,
as colorless crystals. nelting point

| d 939
%e%t%%ler 1RefEfent e Bxanl E=1® X (IR hyIDHI/D) () epgh 14er 100

¥ te OH5 A sol ution of
xmqt By Qﬁp;g §>ﬂit§pgp§nol (5.30 g, 50.0 mmol),

WhﬁI@ﬂhleh]ﬁed(1@)5arﬁ_eéﬁh(hnnﬁﬁeb.amﬂid&dﬁ WnalNtiomer in
oG BREECKRes (T e TtaRava sl ution of |

p-tolmheesulﬁ@mw|used for chromatography is in % by volume and
other “%” is in % by weight.

OH proton, NH proton etc. that could not be confirmed due
to broad peak by proton NMR spectrum‘are not included in the
data. '

The other symbols used herein mean the following:

s: singlet

d: doublet

t: triplet

d: quartet

m: multiplet

br: broad

J: coupling constant

Hz: Hertz

CDCls: deuterated chloroform

DMSO-de¢: deuterated dimethyl sulfoxide

'H NMR: proton nuclear magnetic resonance
(R,R) -Me-BPE: (+)-1,2-bis((2R,5R)-2,5~
dimethylphosphorano)ethane
(S,8)-Et-FerroTANE: (—)—1,1’—bis((28,4S)—2,4—diethyl
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20 chloride (14.3 g, 75.0 mmol) in toluene (50 nL) was
added dropw se under nitrogen atnosphere. After

wa@owphewson of the dropwi se addition, the m xtRPCEIRIEE/063208

prosprest dre) R iHocedldr i Ng which the nixture was al | owed
to warmto roomtenperature. Water was added to the

r eact i16h thectigddowing ReéenercearBxamslds &ndrExampies, melting
i ex washe

%ggturat ?ﬁ%%ﬁ&‘ ggévgbégﬁﬁygﬂ%ﬁém%%Qﬁ éﬁﬁ%%ﬂ%?ce

sprettwone MRt edren deasueddcaﬂd@f eﬁﬁ@rmllﬂiﬁiﬂf%dﬁéﬁtlons

I h t
Y Retih Bhadingcntiboghs: Ferepyets Grraaed ting point

nddd 208,
oe: I ﬁmgf&&%ﬂ +OE|) Bﬁ.bﬁh. %@fé‘t%%ierﬁ%e @Ef(h’@ rﬁ‘?@alsq%l%sgs

2PRAR A §d@ﬁoﬁy ﬂérﬁé?luﬂednethylbenzenesulfonate 00

:
e o O S o BB A P Rrat 15 2
Cgvrpﬂa&aalmolzpzoﬁoﬁerhnmotom%@ m;d NSl ackdadh driopw se
]% | yt.i t En If te (trad

SO l{ | ONn O hgé a%i F?GTOX exroarze ( Ji%e namreor .\
AﬂMbsyméﬂlﬁgPréEEﬁEeC@HEhf&éPnI&ﬁliJ%ﬁdH() nless

addition, the 30 m xture was stirred for 20 r, durrng
specdif icRé 1 tndieaiad, aEFbyiees tusegadual |y warmto

K%%Q%%%%%%%%%%%C%PS%% ?%8é§§a§nevap FiPBqCER4RE 200 (200 MHz),

Vraéfd@@e@epnessaﬂé (200 Whe) mBtuier BioIHinuieeGpd BIYANCE 300,
Rg Pge organic material was extracted with
et yI ace The extract was washed with saturated

bri neIndre€drenes Eﬁb%ﬁl@é‘%r&@@;&ﬁﬁﬁ@g a%%vrl%ri@atlon by
concentrated under reduced 5 pressure
PEFRET Bt tlg?eHPE?y“é@%I RepEPEnshsHuteniititle diolyllowing conditions.

p@@gb@b%ib@phﬁﬂ@ ]QéveGﬂf‘seoﬁ' & Lo ” 5&%%9# gHﬁ

yield 96% as co ess crystal’s.
PRéﬂ@#éﬁ@éOExamt@mﬂ (2,3 ,5,6 -tetrarrethyl 4' -] 3-

\\qu%ge&gﬁhsegmmggrwwlsmﬂmy3203 ¥ s rane! cH
solvent:

Solution A; 0.1% trifluoroacetic acid-containing water,
Solution B; 0.1% trifluoroacetic acid-containing acetonitrile
gradient cycle A: 0.00 min (Solution A/Solution B = 90/10),
1.20 min (Solution A/Solution B = 90/10), 4.75 min (Solution
A/Solution B = 0/100), 7.30 min (Solution A/Solution B =
0/100), 7.40 min (Solution A/Solution B = 90/10), 7.50 min
(Solution A/Solution B = 90/10).

gradient cycle B: 0.00 min (Solution A/Solution B = 95/5),
1.00 min (Solution A/Solution B = 95/5), 5.20 min (Solution
A/Solution B = 5/95), 6.40 min (Solution A/Solution B = 5/95),
6.50 min (Solution A/Solution B = 95/5), 6.60 min (Solution
A/Solution B = 95/5).

flow rate: 25 ml/min, detection method: UV 220 nm

In the Examples, the numerical value in the parentheses

70



10

15

20

25

30

To a solution of 3'-(hydroxynethyl)-2,3,5,6-
t et ranet hyl bi phenyl-4-ol (0.616 g, 2.40 mml) and 3-
w@ p@shyilosul f onyl ) propyl 4-met hyl benzenesul f onar@r/§P2003063208

it thebOrboemiBbh ERmdk Ns£li pBL @Aﬁ&f%%é %J)'HI‘) W%%ormance

added pot assi um car bonate (0.597
liepiid ehyemakasraphyr sows @@@Ifajrldlbﬁ]reamd@ptlcal isomer
Idheaen ; &t t ed. to the reaction ‘
I{# xt urg i goﬁﬁgﬁ%git#eﬂv\%so% %ttjesd)%rlsh ethyl
Referanee Elaampier Act4-wels-brashed, SHaeesshyebyenbk ) ‘éeMrahydro—
gg Qus 20 sodi um hydroxi de sol ution and sat ur at ed
rine CdFFBd over anhydr ous magnesi um sul fate, and
BtHed under reduced pressure. The residue was
milica gel col um chromat ography (et hyl
xane 40: 60 - 80:20), and the obtained
recrystalllzed from hept ane- et hyl 25
acetate to give the title compound (0.577 g, vyield
85% %e sobolliessn cof s4-dromdwd tsmmm@ﬂph%%ol%@ 201 g,

6"-d
(?réte {%‘“E Sr%ﬁ@? %%b%%ﬁﬁ*ﬁrﬁéﬁ@fﬂg%&lbdpdéﬁ&de, WOLO0 mmol)
aﬁaoatﬁ)ﬁﬂeﬁﬂzf’@:fés‘ﬁiﬂ%mﬁ%m8 G. 3%0%&1%' pﬁ_entficg?h§8rofuran

g solution of 41-hydroxy-2 {- di'net
(Ralbal Hasyadded. @Jee@wll@@dmrjooamate (40% solution in

h | t | | f te
t%i{lgﬁé %) igé]‘o%@’ %oﬁp )TE ;ﬁﬁg{%ﬁgﬁ?ggs(ﬁglrred at

rmal}l ﬁampaua@m@of@ssh LEmhoar bmeat&hfidrBQZE—t}lﬁg@ymgﬂo 1
?55{1 tuy oZ‘LSt' rred at 9 C for 24 hr _under
Fogen’ S(gﬁrg’i‘ 1pagsphinet HE - Ledcei of- 600

mmoi(t used @t@tﬁ@ dﬂdﬂl@a&b@é]l%)&br qgbed sW‘lEElShhﬁh tolyene,
The extract was washed successi vel

at e.
a%z%dﬂ%' SOt U TP Hy dvedse @sldsdl uendn thﬁdmsaturatmis further
sbithed £5ied Ougr, a@gédiggétm%fi %szlt$%rb%e ted

concentrated under reduce pressure. e
under frediesd indscaingel andl dime chsmdabogaapburiEi@ykby silica

e e = 4 d, t he obtai ned
g%%yés?ia{]ﬁmlﬂv\%ﬁeb%} ecr satp%lyl il ?ggy? éﬁ’?géﬁ?ah@x@f‘ﬁyf 0:100 -
2Qced At tai vikb tgmve::lﬂl@ bbhb@uﬁ@@%ﬁdl(% 63:i81qYsdd as

c 7%%bas coIorI s crystals. M5S mz 347 (M + Reference
A - di et hy1- 4' - [ 3-

o muMRhMb@@llE)Oney4 JPrepoxyiibpneny - 3-ybioebhangl ) 2 37 (6m,
), 2.49-2.61(2H, m), 2.85-2.98(2H, m), 4.26-4.35(1H, m),
6.65(2H, s).

concentr

Reference Example 2 [2,6-dimethyl-4- (tetrahydro-2H~-thiopyran-
4-yloxy) phenyl]boronlc acid

OLOre

To a solution of 4-(4-bromo-3, 5~
dimethylphenoxy) tetrahydro-2H-thiopyran (3.01 g, 10.0 mmol) in
tetrahydrofuran (50 mL) was added dropwise n-butyllithium
hexane solution (1.6 M, 6.57 mL, 10.5 mmol) at =78°C, and the

reaction mixture was stirred for 1.5 hr at the same
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20 H3C,, SO 00 OH A sol ution of
2',6"'-dinethyl-4'-[3-

w@ eeshyi9sul f onyl ) propoxy] bi phenyl- 3- car bal dehyper/§E206%063208

empe @i ure) ) Ti&ﬂi@oﬁ%éé%ﬁlnil?&f’% . 9‘23%’19”%'0 LB was

and tetrahydrofuran was i ce-cooled, sodium '
Fifsshy dnidd &hes mdgGoreoweg3s§irred o vt jgivias daddied; which the
d ' I S¢St d.for 6 hy_ under, nitrogen .
e B R B, LRER o DFeS ket ity g { ARe reactton
refi % utred wWiaysd ioekicobiledacRdy hpdrextil 6ei€damid h(=s htl) was

d with t ted brine,
Rl Gng! Gier Par L enaanosturred| Far - St - e Aqueous
12008 GRHOFHRCEHAIRRO07 10 ég%f@n&@ﬁéf@ié‘@, UMrthe organic

reduced pressure. The obtained crystals were
Tretaty yies| Mesbgdf Wéhheptuneted Nyt ine sird esatnumitiesl tahmeous

%%%%?hﬁgﬁE%%%gcggbggage yhetrd 9 lfghééﬂéfJ(gﬁ%usting to
INVR(r@DC13TBe loBg¢ritt t 1 dwir 9 iR @he3) a3hF0roud magnesium
g%f%%égj and concentrated under reduced pressure. The residue
was washed with cool hexane to give the title compound (1.89 g,
yield 71%) as colorless crystals.

'H NMR (CDCls) §: 1.90-2.06 (2H, m), 2.09-2.23(2H, m), 2.35(6H,
s), 2.48-2.62(2H, m), 2.83-2.98(2H, m), 4.28-4.40(1H, m),
6.51(2H, s), 6.59(2H, s).

Reference Example 3 methyl 2’ ,6’'-dimethyl-4’ - (tetrahydro-2H~-
thiopyran-4-yloxy)biphenyl-3-carboxylate

CH,

In the same manner as in Reference Example 6, the title
compound was obtained as colorless crystals from [2,6-
dimethyl—4—(tetrahydro—ZH—thiopyran—4—yloxy)phenyl]boronic
acid and methyl 3-bromobenzoate. ‘
yield 86%. |
melting point 69-71°C.

Reference Example 4 methyl 4’-[(1,1-dioxidotetrahydro—-2H-
thiopyran—4—yl)oxy]—2’,6'—dimethylbiphenyl—3—carboxylate

To a solution of methyl 2" , 6’ ~dimethyl-4’ - (tetrahydro-2H-
thiopyran—4—yloxy)biphenyi—B—carboxylate (1.56 g, 4.38 mmol)
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m,2.97(3H,s), 3.24-3.31(2H, m), 4.13(2H,t, J=5.7Hz),
4.73(211, d, J=5. 9Hz) , 6. 64(2H, s),7.03-7.08(1H, m,

wQ 208041931 s), 7. 31-7.37(1H, m, 7. 41(1H, t,J=7. 5HQT/JP2007/063208

iRef C I 0 - i i
SPIAIICaeNAm 15 jras futed srshiopogesbenoic acts
(63501 #-i4dn Jof 94 DhW@pékyUQd$5'l@ﬁTmn¢%dﬂyypgﬁnyﬁﬂﬁE;nlﬁFure
. 695,49, [) .in.a mXx sol ven
%%&ol 330%1_51%3%1 'téﬁjr:a%miﬂl} an'] éﬁl%"}re‘/\dﬁas atlowed to
drseiveddlyedarsotdourobar dayderalenfO0Y%ELhy29 agetd®e’was added to
I S added, and the 15 mixture was stirred for 20
‘Jr?r?&)r?&vgﬁlﬁﬁ PoEEHT S ST R RSBt Wethi Rt mﬁéture of
sm::aﬂﬂe@\/\@d{ub@ugrQgé%ﬂnyhy@f%é&é%%t%{%g{?géagﬁ%oug Sodium

reaction mxture was concentrated _ _ .
thiesydfate: gelubipguether washeddviditt adiundtedl brine, dried

Rl R RIELGs ik fne Bl 61 L M6 HorRE ALY Wi
reduced pressure. The residue was recrystallized from ethyl
acetate-hexane to give the title compound (1.45 g, yield 85%)
as colorless crystals.

melting point 180°C.

Reference Example 5 {4’—[(1,1—dioxidotetrahydro—ZH-thiopyran—
4-yl)oxyl-2', 6’ ~-dimethylbiphenyl-3-yl}methanol

H3

A OH
T O
o} CH,

To a solution of methyl 4'-[(1,1-dioxidotetrahydro-2H-
thiopyran—4—yl)oxy]—2’L6’—dimethylbiphenyl—3—carboxylate
(0.128 g, 0.33 mmol) in tetrahydrofuran (2 mL) was added
lithium aluminum hydride (80%, 15.7 mg, 0.33 mmol) by small
portions under ice-cooling, and the mixture was stirred at the
same temperature for 1.5 hr. Sodium sulfate 10 hydrate (0.106
g, 0.33 mmol) was added by small portions to the reaction
mixture, and the mixture was stirred at room temperature for 1
hr. The insoluble substance was filtered off through celite,
and the filtrate was concentrated under reduced pressure to
give the title compound (0.111 g, yield 93%) as a colorless
amorphous powder.

'H NMR (CDCls) §: 1.76(1H, t, J=5.6Hz), 2.00(6H, s), 2.29-
2.44(2H, m), 2.44-2.58(2H, m), 2.87-3.02(2H, m), 3.37-3.53(2H,
m), 4.63-4.70(1H, m), 4.74(2H, d, J=5.6Hz), 6.68(2H, s),
7.05(1H, dt, J=7.4, 1.5Hz), 7.12(1H, s), 7.31-7.38(1H, m),
7.42 (18, t, J=7.4Hz). |
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FEBETetce Wb €C 6Y St Al y ek J?mf?ggig%%hg‘;l;ggﬁngm_

acetate to give the title corfpoun a,
Grrhedidshivées crystals. 25 melting point 175C.

Ref erence Exanple 21 {4'-[2-(ethy|thio)ethoxy]-Z',6';

di meghy! B phenyl- 3-yl | met hanol To a solution of

et hyl ) - 2, 6- di net hyl bi phenyl -

81007 PCT/ JP2007/ 063208 4-o0l (1.83 g, 8.00

pl ) ~and 2-aml oroethyl ethyl sulfide (1.07 m, 12.0

ol ) i 8, N-di met hyl formani de (15 ni) were added

pot assi um carbonate (1.33 g, 9.60 mmmol) and potassium

i odi dé-Bgomg23g5-digethydhmhenolantl@ ik gvi &lurtemmad) and (3-

i . 5_24 hrounder nitrpgen .at nospher.e.

e BV e B o e el F D i YA Aol are di8s0lved

imicet orixbare et rladt edpusiotds @omhhjlna@atx@b@atéggo@&t&@ﬁt (150 mL),
cessively with 1 M aqueous sodium ) _

AT DS0 BT RN Kol LTl St S puneesuton,

teniudti 8ys riBEBAGL BAbSPALRE Foa AL GANGANt fAtRd Undeks o)

reduced 10 pressure. The residue was purified by

w&is| pededel apgl the EarekeDgraphyry atdw Istdeetst ethévahefor 24

hT %Qd%? ér§§'59{még géyf.1%%%h?e%%%ﬁ%ncﬁgggﬂgg &%Slgllowed to

g, yield 4 Z?as 2 Colofless oi I

CNIVR( CBaE3)8t & 3dd 8Hadddd7. Ate) mixGatdHwhs)abl 8ted, with ethyl

=7, . 2.92(211,t,J=7. 0Hz),
RAETER NN TP R et A
célf6elllTih ,Jrgamdid . B 6r12681%i8krdtd0nZs 365t with

saturated brine, dried over anhydrous magnesium sulfate, and

-

concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (ethyl acetate:hexane =
10:90 - 40:60) to give the title compound (9.53 g, yield 83%)
as pale-yellow crystals.

MS m/z 227 (M + H)'.

Reference Example 7 l-oxa-6-thiaspiro[2.5]octane

Cr

To a suspension of trimethylsulfoxonium iodide (37.1 g,
165.1 mmol) in dimethylsulfoxide (120 mL) was slowly added
sodium hydride (60% in oil, 6.10 g, 152.4 mmol) at room
temperature, and the mixture was stirred for 1 hr under
nitrogen atmosphere. A solution of tetrahydro-4H-thiopyran-4-
one (14.8 g, 127.0 mmol) in dimethylsulfoxide (60 mL) was
added dropwise over 20 min to the reaction mixture, and the
reaction solution was stirred at room temperature for 14 hr.

The mixture was diluted with water and extracted with diethyl
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7.41(111,t,J=7.3Hz). Ref erence Exanpl e 22 net hyl
[(35)-6-({4"-[2- _ .

W@ edoydBi 0) et hoxy] - 2!, 6' - di met hyl bi pheny1- 3- yP¢TeRo@ns3208
ties: @Qedbﬁﬁgﬁ9c§19§85%§§ sl | AL AL vl y with water

A sol ution of

qq@gafammdowi@es dichpdr ovebeazloydrams 3sodiasefidifate, and

(et‘ﬁéi thi c‘?)]det oXY] %’du%eddkﬁ%?ﬁ‘%%r pHAS Fesiue wpRangtt

4811380 a5 rgoml t2pawathrandahd i thé Vb rhospii fieed @388 a1s
1 92 nnbg) %Q toluene (20 nmL) was stirred,

Wz Aoy PPN pueTRF et (osume ganq ob@emno) give

ﬂw@ tﬁl(td.%d,coﬁl?@uhﬁe (Bl.xbuge yas) 3tifded at. sg, feedles
erature hr “under nitrogen atnDsp ere ane - °

gﬁﬁLXCRﬁeBadhed ﬁ@'ﬂhéZKéﬁetmbn T X342 9 (218, m) 2.56-

ted 3Qi Bs bst ance was filtered off,
4@; It?a?g &aghg beﬁrrated under reduced

Eilampﬂ.eSBdU«E’ WA d st e tWBh ydro-2H- thiopyran-4-

08/ 007/063208 by silica gel colum
é‘ﬂ EE‘P 3 hy (e hUE th¥ b pehebadcarbarldphvdero:  60)

to give th; conmpound (0.363 g, yield 80% as a
pal e-yell o S raiz 507 (M + 5 Reference Exanple
23 35) EEhyIthlo)ethoxy] 2',6" -

| o pbeny1- 3-gy! | met hoxy) - 2, 3- dlhydro | - benzofura
n-37 yl aceti &Haci d 0 To a sol ution of methyl
)-6-({4'-[2- /0

et hyl .t hio)e di net hyl bi pheny1- 3-yl | net hoxy
) S GPnp R At s oF i - pmsbn 2 - oveng, (653 o,
48. _60i’1m6m))| anéinge- dﬁ@xfoﬂii\/ et - B JBENRN heﬁé/‘l5-3m-)

and tetrahy drofuran (3 nL) was added "2 M aquéous
C§5&F&ﬁ?ﬁ¥@?ok1@e05%4u@?d%I@@ﬂ$59nmNrN#ﬂumdﬂMyldbxmamede (150

m@Swaki £888daboPOS{dh Labdlate IV% lﬁaCtlﬂq 2 mmol) at room

temperature, and the mixture was stirred at 100°C for 12 hr.
The reaction mixture was concentrated under reduced pressure,
the residue was neutralized with 1 M hydrochloric acid, and
the mixture was extracted with ethyl acetate. The extract was
dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. The residue was crystallized from
diisopropyl ether to give the title compound (12.3 g, yield
78%) as colorless crystals.

'H NMR (CDCls) §: 1.77-1.91(2H, m), 2.00(6H, s), 2.06-2.16(2H,
m), 2.19(1H, s), 2.42-2.53(2H, m), 3.04-3.18(2H, m), 3.81(2H,
s), 6.69(2H, s), 7.41(1H, dt, J=7.5, 1.5Hz), 7.59(1H, t,
J=7.5Hz), 7.66(1H, t, J=1.5Hz), 7.87(1H, dt, J=7.5, 1.5Hz),
10.05(1H, s).

Reference Example 9 4= ({[3’ - (hydroxymethyl) -2, 6~

30 dimethylbiphenyl-4-yl]oxy}lmethyl) tetrahydro-2H-thiopyran-4-ol
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15 m xture was diluted with water, acidified with 1 M

hydrochloric acid, and extracted with ethyl acetate.

The extract was washed with saturated brine, dried

over anhygoussrnagnesi um sul fate, and concentr at ed

under red c%d essyre to give the title conpound

(0. 3099 080 as a colorless 20 oil. M5 mz 493
Ref erence Exanpl e 24

(:%Slr/o\ - 2-f1 Udt:0- 3, 5- di net hyl phenol To
ol ution of 4- br ono- 3, 5- di net hyl phenol (2.00 g, 9.95
2-di c r,0 t Q .
fl uz)mg%y?l (ﬁ W S I%at 26 gg%xyg%%ﬁx\ﬁio?? é(}Iht(ﬁ)ey ran-4-

y I mé thexywas2 hesat eihmemmm@fhlemylf OF carbaldéhgde ee:ctl'mrg,
m xture Was treated, wit

tﬂ?ogﬂ?}at%ng%pﬁﬁﬁﬁﬁ]SQ%Y ngwo%q% % hygroguran (8 mL) and

m&OREAST 004 I3PGHl ) RAHEH %330t estroagteddsi (b, mmygi; 5.95
acetate, The extract was washed successi vel

mHat br UBARE ST RLE i Red &lqee@lNEFeaWﬁ§d¥Bh§red at the

sARaneshpyrsthfat @r and rEencetheai-edc tinserss RdicRd was
pressure. The residue was purified by silica gel

CeRFANRT &t et ¥R O FFEBIREY SIRPSUECet AHECRER aRETQN U g loride
so%églgg)wig &Hd@ﬁt¢55ﬂﬂé|€%§¥aﬂ%0?%%8(thngﬁtu¥ée&Qs

as a colorless oil
ertpgcpede@shll, etmyl RQRt(ELEL, @heJe&tm-E'} wegs poRged with

%Eg%’?lf@l J.fofl cpz%g}é&y ean%%/drous sodium sulfate, and

uor o-
cdhqenhyabe@h@myar3r¢¢u¢gﬂ(pgggﬁyre to give the title compound

(1.87 g, yield 88%) as colorless crystals.

'H NMR (CDCl;) §: 1.70(1H, t, J=5.8Hz), 1.76-1.90(2H, m),
2.01(6H, s), 2.05-2.16(2H, m), 2.20(1H, s), 2.40-2.53(2H, m),
3.03-3.18(2H, m), 3.80(2H, s), 4.73(2H, d, J=5.8Hz), 6.67(2H
s), 7.02-7.09(1H, m), 7.12(1H, s), 7.31-7.37(1H, m), 7.41(1H,
t, J=7.4Hz).

Reference Example 10 2-hydroxy-3,4,6-trimethylbenzaldehyde

Hy

H,C

HO CH,
o} H

A solution of 2,3,5-trimethylphenol (13.6 g, 100 mmol,)
in dichloromethane (20 mL) was ice-cooled, titanium
tetrachloride (41.7 g, 220 mmol) was added dropwise over 0.5
hr under nitrogen atmosphere, and the reaction mixture was
stirred for 1 hr. Dichloromethyl methyl ether (11.5 g, 100
mmol) was added dropwise, and the mixture was further stirred
for 6 hr. The reaction mixture was treated with saturated
aqueous ammonium chloride solution, and extracted with
dichloromethane. The extract was washed successively with

diluted hydrochloric
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In the sane manner as in Reference Exanple 6, the
title conpound was obtained as colorless crystals from

wa2dso0mo32- f | uoro- 3, 5- di net hyl phenol and PCT/JP2007/063208

drd orgpthhendy )a*élere%ﬁ'sCSQEhgm Aya¥d &L 48 n MR Wrfs 243 urated
Ref erence Exanpl e

kg?l‘mqrzbdil@-@ oFErdigmbyayous’ mﬁeneswm sulfate, and
a 5 €§%6£9?¥§%Qr?§§§ééa BES% " 3 C I%?E%%Hd%% w%ngurlfled
b rﬁaﬂh;dd)lqaﬂemoluﬁmcahbeinéebgﬂ&plé? eélugyl K& J8®Iexane =

3- t hyl sul fonyl prop 4- met hyl benzenesul f onat e
%%gj% gé(on%? Ongiy |ﬁ é%%e@?f?ﬂ’?‘é}?%h@f@ (R0 iHeld 40%)
apaAdden et aggkeamsar bonate (1.80 g, 13.0 mml), and |

the mxture was stirred at 25 90C for 24 hr under
Mi W/Fgdifoat ModpHere. Water was added to the reaction

' th ethy
S ol o S R e SRl Y

aque®Hs sodi um hydr oxi de sol ution and saturated brine,
ek over anhydrous magnesi um sul fate, and

rat ed under reduced _
0087 001931PCT/ JP2007/ 063208 pressure. The residue

rifi‘ed by silica gel col uim chr omat ogr aphy
H acet at e: hexane 40: 60 - 80:20), and the

(et hy

oot ey Ruslabs B RSN £ U g, o g 1 o)
wgs gilelsd1986l) insmEthahol | €530 aiy)st alR P8 1M udbZalon (50%

w%%er—FggiégggggEéagﬁggﬁéZl40_qk%was added under hydrogen
atmeisbhksul f(BAYLOOHOppydFONeMtls Ind BIha0kas sEBred at

room temperature for 22 hr. The catalyst was filtered off, and
the filtrate was concentrated under reduced pressure. The
precipitated crystals were recrystallized from methanol to
give the title compound (0.73 g, yield 12%) as colorless
crystals. The mother solution was concentrated under reduced
pressure to give second crop (5.10 g, yield 85%).
MS m/z 151 (M + H)*.
Reference Example 12 4-bromo-2, 3,5, 6~tetramethylphenol

Hy
H,C Br

HO CH,

CH,

To a suspension of 2,3,5,6-tetramethylphenol (5.10 g,
34.0 mmol) in acetic acid (90 ml) was added dropwise a
solution of bromine (1.98 mL, 38.6 mmol) in acetic acid (30
mL) at room temperature, and the mixture was stirred for 5 hr.
The reaction mixture was concentrated under reduced pressure,
and the residue was diluted with ethyl acetate, and washed

successively with aqueous sodium thiosulfate solution and
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00 10A solution of 3" -fluoro-2',6"-dimethyl-4'-[3-
(nethylsulfonyl)propoxy]blphenyl 3-car bal dehyde (2. 77

wW@20080@0@3mmol ) in a m xed sol vent of methanol ¥A0JIRL()7/063208

r |
ﬁﬁ%ﬁ??g@?&%% @lge :(B%gg%?‘ric ‘.’\Paé/élc %é&%@%a dg:‘?%ﬂ" ghgydrous

RAEGH LAY rséljiﬁélé:elS agdj cpagenbraiged rum,rﬂmhe rredicadj@ressure.

at e
dlél uﬁtieé?ifﬁﬁ r‘%% %ttégugdwegégw ‘t“? c‘i”e dfrF%]t%‘} ether to
m dthe t‘ﬁrtéee)cbn@om\ziassmeh@d WéMS@@%j)r £ bAMd-RRLLow

h ous nesi um sul fate, and
e e e TN TR
dfuired 20dbWashblCHi 8R! peLky @ E N iy
Igjfetatfqhexanea— 40: 68 - %O 20), and t talne& crop

(38 & s Wiede A8&)ystallized from hept ane et hy| i
LACRImt ?cfz@lg' %G tzh%r'ss'esh' esFOMPORTek 2 Iy, 9% ¥4 Bl %N

as colorless crysta

RHﬁQ@@D@E3EiampEé(lBIt4JiﬁydM&®yﬁ2!93J1595@3H n)

45( 311, s), 3. 27- 3. 35( 211,
t%.%&%“fﬁhé’)l?lgﬁg}%’} 3 %E}g%ﬂgefa 9Hz),6. 70( 111, d,
J=8. |:,|z) 03(1H, d, J=7. 5Hz), 7. 10( 1H, ), 7. 32- 7. 47( 211,
s ergnce Exanple 28
yT') - 7- hydr oxy- 211- chronen-2- one WO
101931P0'/JP2007/063208 Under
coolghg, ethyl 4-chloroacetoacetate (14.0 g, 85.0
nnDIPHmas di ssol ved i n concentrat ed sulfurlcdagld (3?
portl gﬁi%flu lelne I%agr]ieg asSOin(.) Rr[enfpél)envc\éaes E%{%(Ijn%le %,Sr’glale title

compound was obtained as colorless crystals from 4-bromo-

2,3,5,6-tetramethylphenol and (3-formylphenyl)boronic acid.
yield 79%.

MS m/z 255 (M + H)*.

Reference Example 14 3" = (hydroxymethyl)-2,3, 5, 6-
tetramethylbiphenyl-4-o0l

A solution of 4’ ~hydroxy-2',3",5', 6’ -tetramethylbiphenyl-
3-carbaldehyde (2.03 g, 8.00 mmol) in a mixed solvent of
methanol (10 mL) and tetrahydrofuran (20 mL) was ice-cooled,
sodium borohydride (90%, 0.336 g, 8.00 mmol) was added, and
the mixture was stirred for 2 hr under nitrogen atmosphere.

The reaction mixture was treated with diluted hydrochloric
acid, and extracted with ethyl acetate. The extract was washed
with saturated brine, dried over anhydrous magnesium sulfate,
and concentrated under reduced pressure. The obtained crystals

were recrystallized from_heptane—ethyl acetate to give the
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5 and the mxture was stirred at roomtenperature for
2 hr. The reaction m xture was poured into ice water,

waamshine3pr eci pitated. solid was col |l ected by PCT/JP2007/063208

tiitl it %du@a)un\aaaﬂe@ow?t h{%i&f%ﬁﬁ é"}goldc!ffdsb & s‘E%ls
the title conpound g, y|e as a
prdnws hHz-Ppa3eq. 14 + H) +. Reference Exarrpl e 29

TRt A e 1 1o g

m&thyhhaNanmaalﬁbﬁaaéved in 1 Maqueous sodi um

hydr oxi de golution 15 (500 nmi), and the m Xxture was
ated undetreflux for 2 hr. The reaction m xture was

Al Tswed t  Cog acidified with concentrated sul furic

acid, and ext ed with ethyl acetate. The extract

was mashed wi t h™saftls at ed brine, dried over anhydrous

magnesi t n ted under r.ed
o ase i SoLBtEbE B A e R BN i ra s renay” W atad, 0.0
V) ,a$rbe¢1h/ylamyﬁéal(so 86wy 275,98 1y Hnb NREf,er enee
% 6- hydroxy 1- benzof ur an- 3-
n%@?ﬁ?g ﬁg e ediaminé (0.861 g, 5.00 mmol) in toluene
6@ hivgr axy- 1cbeagef s ansdy va )
VO 2008/ 001931PCT/ Jpzoo%lﬁ%eész%%q}ﬂl%‘?%dg’ %Sgiee%‘ﬁeghgnyl
ChePraA8l (1453n9) , 7eoPcamekatisd tailtfamrs o Sdcind.) (SIaBL)idded
e t heat under
dﬁ@%wégghgngggg?%gﬁoﬁéét%ﬁ@? §m%%nc§%F?5t88mﬁﬁ8£?°n Sf the
drepuwied pdditiom, wiat enimasradded standetheon Bt WEe WASing
Extkagéed Wi h 5 die %ig%et er. The extract was washed
SUcCe Fv@ﬂ§ W€ 3%t SGIR {Qdireem temperature.
whydrogescanbenats ﬁﬂé’ﬁéﬁéﬁfﬁﬂ“ﬁﬂ%ﬂdﬁ% Qﬁhe@ggvﬁgxture was
anhydr ous magnesi um sul fate, and concentr at
ef‘EHaeéadeéE%Lﬁ*éhylrhaec%%ﬁemeTh@sepurattewaaywasmedaﬂlth
g 0 t et hexa
B B B B A e o BT B FeFe, anc
CP@@E?§F@IEdz@mﬂércmﬁdndgd racetsatre-. heXhoer& oi @hy ewddpurified

b% E!Lfl‘c‘g@gfngo%nﬁ%i%ﬁ n?}%tel q:a{o%@ e%hg/gl gc)églaltgwhexane =

10:90 - 40:60) to give the title compound (12.2 g, yield 94%)

as a colorless oil.
MS m/z 261 (M + H)'.
Reference Example 16 3- (methylsulfonyl)propyl 4-

methylbenzenesul fonate

W

H.C.
/ /\/\O
/\\
OO0
CH

To a solution of 3-(methylthio)propyl 4-

3

methylbenzenesulfonate (12.2 g, 46.9 mmol) in methanol (250
mL) was added dropwise a solution of potassium peroxysulfate
(trade name: OXONE, 57.7 g, 93.8 mmol) in water (250 mL) under
ice-cooling. After completion of the dropwise addition, the
mixture was stirred for 20 hr, during which the mixture was

allowed to gradually warm‘to room temperature. Methanol was
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Ref erence Exanple 31 nmethyl (6-hydroxy-2,3-di hydro-1-
15 benzofuran-3-yl)acetate HO To a sol ution of nethyl

W@ BooRgpaivexy- 1- benzof uran- 3- yl)acetate (11.4 gpCBIR2807/063208

éﬁﬁﬁdraﬂédﬂﬂﬂa%&oEe@ﬁ@@d”%}egﬁﬁr@ddggd1&5@cﬁﬁuﬁur%zwis diluted

pal | adi um carbon (50% waf er - cont ai ni ng_ pr

W setare @ng ihe @agamcrm@‘demalmt@nmmmaﬂ avifttr ethyl
nd h er IIo ress re

Tl ehe "NALRISP BIWHINS A e ebiRi bidhe - ariea

wmr emhyatredsu dellumeduﬂ: edtpy e§1§@ r@n&é&faﬁ@éc? latelr?@qs reduced

fied b [ col unm chr.omat ogr ap e
Bt o AR ePES ST Ein Coa Bt Lin vt WS g B FBlethy)
s ot e preeky sbakky,zegnbr om £l hé/é cg gﬁﬁx"i‘fey&%m 96%)
give the title conmpound (8.74 g, yiel
%§ﬂ99MQQé§S§rF§N§ta .mz 209 (M+ H)+. Reference

I 2 3, 5-di et hyl phenyl acetate CH, Br
D@(%{yl%li)%z%oé’%o132213@'/JP2007/063208 To a

Reflearenge Eikampbeold- 3{F- ,cB'rrEi'h)dd g&?mz{amt@t@iy%ng;a?lga 0
[ added acetic
Tl Bk el b e S i

50C for 30 m ALy eaction m xture was ice-cool ed,

di | ut ed h hy rochloric acid, and extracted
W th ethyil’é % Extract was vvashed W th

t t b dried over anhydr ous magnesi um
%ﬁw&d conétt r at ed under reduced pressure to

gi¥&® the titleHconpound (12.1 g, yield 99% as a

)é,elzglz?glﬂ"éyll\“v&é%%% 5(hydr208 he'thsl 2. 40(56H s),

tetramethylbiphenyl-4-o0l (0.616 g, 2.40 mmol) and 3-
(methylsulfonyl)propyl 4-methylbenzenesulfonate (1.05 g, 3.60
mmol) in N,N-dimethylformamide (5 mL) was added potassium
carbonate (0.597 g, 4.32 mmol), and the mixture was stirred at
90°C for 12 hr under nitrogen atmosphere. Water was added to
the reaction mixture, and the mixture was extracted with ethyl
acetate. The extract .was washed successively with 1 M aqueous
sodium hydroxide solution and saturated brine, dried over
anhydrous magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel column
chromatography (ethyl acetate:hexane = 40:60 - 80:20), and the
obtained crystals were recrystallized from heptane-ethyl
acetate to give the title compound (0.577 g, yield 85%) as
colorless crystals.

melting point 132~134°C.

Reference Example 18 2’,6’-dimethyl-4'-[3-
(methylsulfonyl)propoxy]biphenyl—3—carbaldehyde
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10 Reference Exanple 33
4- br ono- 3- (br ononet hyl ) - 5- net hyl phenyl acetate

waeesspessi on of 4-brono- 3, 5-di met hyl phenyl acBtEIR007/063208

N- br onosuccinimde (9.79 g, 55.0

(12.1 g, 49.8 nmmo
' nb|3|sobutyron|trrle (82.1 nmg,

mml ) and 15 >

0. 500 mmol) sJe ¢t rachl oride (100 mJ) was
}félrred at or 5 hif under nitrogen atnosphere. The
s i%e-cool ed, and concentrat ed

urdlés reduced pressure The residue was diluted with
dleth%@ ether, the insol uble substance was filtered

of f AndoLHELPP| Of af o hBdr @BreAnt ¢ atdidaifydbiphenyl-3-
&a%QQQh%%SS(Qr 86 he15 E@' Waachcp ug i rﬁe éﬂysusifloh% ) propyl

col um chr omat grap et aceta
%maylbeewepsubfgna’eet he. %1 tc_lr,e m)rq;)cumui (J:_h W, -

d%ﬂé%é%y;%é%mimé 2%5 5% S a%‘i@ Egﬁatasflém gq'vggpatg5 1.80

6. QB(. DHnme 1) J- analﬁﬁe mﬂk@ﬂfélﬂaschtxkf%dﬂiﬁ .90°C for 24 hr
Reference Exanpl e 34 5-acet oxy- 2- brono- 3- net hyl benzyl
abd thoogp @Fprosphgrq-o Fad@rufiasn a@lfied to the reaction

xR0~ AnGbEREDAE
e o AT St A a0 e &'i(h oy ggegate. The
SHFBRti Wal, Nadhegt Ayt eessive te WiGth LM waseatdedod ium

and, t.he, m xture

AT B8 A AT L s

ma@mesmhmreulfhhgl ﬁﬁ@téﬁﬁtéﬁﬁkéﬁg&ﬂhddéﬂ|¥édﬂ%@@tF9@ssure
xture, and the m xture was 5 washed successi ve

THEt FeRatEF WA BUFHFLeRd ¥ rhkicalgedd W%W@me@graphy

(ertRes huBt bt Ak ganand LPIEENE I ?b un% d rt‘fl%u%?)galned
pressure. The residue was purified by I ca

ceérﬁi!‘rﬁﬁScmeeﬁaregm@hql'\tme@lflametlmm:almcm@yzl Gcé@ate to

%o Ehe! 01 814e RS Ak & cammound G, 29,9, el g 010

as a pal e-y
csystalSO(SH s) 2. 42(3H, s) 5 18(2H s),

( H Ref erence Exanple 35
M%4m25e?%§ ?%rnyl 6- met hyl bi pheny1-2- yl) net hyl
Ragetrah8e Example 19 {2’,6’-dimethyl-4’-[3-
(methylsulfonyl)propoxylbiphenyl-3-yl}methanol

CH,
OH

A solution of 2’,6’-dimethyl-4’~[3-
(methylsulfonyl)propoxylbiphenyl-3-carbaldehyde (2.66 g, 7.68
mmol) in a mixed solvent of methanol (10 mL) and
tetrahydrofuran (20 mL) was ice-cooled, sodium borohydride
(90%, 0.323 g, 7.68 mmol) was added, and the mixture was
stirred for 6 hr under nitrogen atmosphere. The reaction
mixture was treated with diluted hydrochloric acid, and
extracted with ethyl acetate. The extract was washed with

saturated brine, dried over anhydrous magnesium sulfate, and
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CH3 0 15In the same manner as in Reference Exanple 6,
the title conpound was obtai ned as a yellow oil from
wh2@80010xY - 2- br onn3- et hyl benzyl acetate and PCT/JP2007/063208
e o C d %4 . %
DR ot s Eeac Pty o MiElipSlibshtans
wore regxybHaldized? f5bm) hefp't@ﬂé-léthyil a]c-é’té&&)to Gi4@ the

: . J=T. . 7.71(1H t, -
et Wnengl 076800 L Afd §5fhmd idot s e remusteds.
lExm:]ra: eCEEl£48]ydr @sxltﬁh l(:hyo‘&tex?mt hyi)o@(eﬂ, )oza 30-
nme acetat e
s ?ge&t%é gné49£{d§ﬁ]ox§ﬁsny%ﬂn«}/ﬁJ@(% Hm,bﬂbﬁle%gzﬁzt,
Jéls) nmzf)yl 46}©Wgéhe Gl. 635 99¢ 5@%[7%186%2) WXL 08 (18, m),

sol vent  of 56087 061331PEr 1520
% ét2r(ziI11IydISdf,ur7aﬁl('TO3ﬁ1i)LHanm et e OLE/ 5 mi)=TnEHAdded

| ce cog% ?Egh gladgﬂég%/q W%%&%%Yase% dtlﬁléggé{llr@lphenyl“

4-exiperature for 3 hr under nitrogen atnosphere.

Aqueous citric acid solution was added to 5 the
reactjon_mxture, and the m xture was extracted with
The extract was washed with saturated
é"r_ anhydr ous magnesi um sul fate, and

gt r at ed under reduced pressure. The residue was
’re@Hby silica gel columm chromatography (ethyl
acet at e: hexane = 20:80 - 80:20) 10 to give the title
conpodndo(ht@angofyletydddsy-ar 26'caliofdtesa iighenyl-3-

carbaldehyde (6.95 g, 30.7 mmol) in a mixed solvent of

methanol (30 mL) and tetrahydrofuran (60 mL) was ice-cooled,
sodium borohydride (90%, 1.29 g, 30.7 mmol) was added, and the
15 mixture was stirred for 20 hr under nitrogen atmosphere,
during which the mixture was allowed to gradually warm to room
temperature. The reaction mixture was concentrated under
reduced pressure, the residue was treated with diluted
hydrochloric acid, and the mixture was extracted with ethyl
20 acetate. The extract was washed with saturated brine, dried
over anhydrous magnesium sulfate, and concentrated under
reduced pressure. The obtained crystals were recrystallized
from heptane-ethyl acetate to give the title compound (6.56 g,
'yield 93%) as colorless crystals.
25 melting point 175ecC.
Reference Example 21 {4’-[2-(ethylthio)ethoxy]-2’,6’~
dimethylbiphenyl-3-yl}methanol

HSC\/S\/\O

CH,
To a solution of 3’-(hydroxymethyl)-2, 6-dimethylbiphenyl-
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1H NWR (CDC13) 8: 2.00(3H, s), 2.01(3H, s), 4.72(211,
s), 4.75(211, s),5.20(111,br s), 6.73(111, d,
wa 208661031 6. 78( 111, d, J=2.5Hz), 7.05-7.11(111pcm/JP2007/063208

i35 ({H, 833)5; 8.9 M&@%ﬁd"} chl&fo@&flﬁ &NG&, A i%e (1.07
37 13 (hy roxymet hyl ) - 6- et h
et 44 & gimodny iipp N@ﬁosdy]ﬂbtbbléﬁynmanydé methydLacetat edded
ﬂ%ta381um carbonate (1.33 g, 9.60 mmol) and potassium.iodide
(0.132 g, 0.800 mmol), and the mixture was stirred at 95eC for

5 24 hr under nitrogen atmosphere. Water was added to the
reaction mixture, and the mixture was extracted with ethyl
acetate. The extract was washed successively with 1 M aqueous
sodium hydroxide solution and saturated brine, dried over
anhydrous magnesium sulfate, and concentrated under reduced

10 pressure. The residue was purified by silica gel column
chromatography (ethyl acetate:hexane = 10:90 - 50:50) to give
the title compound (1.19 g, yield 47%) as a colorless oil.

'H NMR (CDCls) §: 1.31(3H, t, J=7.3Hz), 1.67(1H, t, J=5.8Hz),
2.00(6H, s), 2.67(2H, q, J=7.3Hz), 2.92(2H, t, J=7.0Hz),

15 4.16(2H, t, J=7.0Hz), 4.73(2H, d, J=5.8Hz), 6.66(2H, s),
7.06(1H, dt, 0=7.3, 1.3Hz), 7.12 (1H, s), 7.30-7.36(1H, m),
7.41(1H, t, J=7.3Hz).

Reference Example 22 methyl [(38)-6-({4"-[2-
(ethylthio)ethoxy]—Z’,6’—dimethylbiphenyl—3—yl}methoxy)—2,3—

20 dihydro-l-benzofuran-3-yl]acetate

CH,
o 0
c._S Il!:
~ \/\O CH3 \C[CK
o]

O~cH,

A solution of methyl [ (38) -6-hydroxy-2, 3-dihydro-1~-
benzofuran-3-yl]acetate (0.250 d, 1.20 mmol), {4'-[2-
(ethylthio)ethoxy]—Z’,6’—dimethylbiphenyl—S—yl}methanol (0.380

25 g, 1.20 mmol) and tributylphosphine (0.388 g, 1.92 mmol) in
toluene (20 mL) was stirred, 1,1’~(azodicarbonyl)dipiperidine
(0.484 g, 1.92 mmol) was added, and the mixture was stirred at
room temperature for 1 hr under nitrogen atmosphere. Hexane
(10 mL) was added to the reaction mixture, the precipitated

30 insoluble substance was filtered off, and the filtrate was

concentrated under reduced pressure. The residue was purified
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To a solution of [4-hydroxy-3'-(hydroxynethyl)-6-
nmet hyl bi phenyl-2-yl ] nmet hyl acetate (1.02 g, 3.56 mmmol)
w@osB01920 (net hyl sul fonyl ) propyl 1) PCT/JP2007/063208
it D pae R wkihoRatk-8mbLodPafhy 4 hP',T:I'D ddke:n =
HlyrI\.?-Eldl nmet (I?@f ﬁam de 1m v agsyaél%g ot assi um exane
O'hafltoe%b ewoggve4t32 hrwbltye Ceippiotig h@x?n(iﬂegvvq;aeld 60%)
g Al ggg%jgr 121 hr under nitrogen atnosphere.
as\ﬁlate was “added o the reaction mxture, and the
MA xtlr SONasMext Haéted with ethyl 25 acetate. The
ract s washed Mﬁth saturated brine, dried over
* BRRRRRSRS EaURIS: G s LS € Ll dro@Tatba o piBpxy] -2, 6" -
dlﬁ@&ﬁﬁbﬂ&ﬁ%%%e&wf?mé%ﬁbﬁyf Z"a§—cﬁ’iﬁyc§f@-dll}yer§idfu‘i%n—3—
| col um chromat ogr aphy acetate: hexane =
é&iqg?tlQl@@l@) to give the t|tIe conpound (0.87 g,
yield 60% as a colorless 30 oil. 1H NWR (CDC13) 8:
1.81(1H, t, J<6,0H 2.01(311, s), 2.03(311, WO
2008/ 001931 R 03P200Q7/063 2.31-2.43(2H, m,
2.97(3H,s), [B.24-3.32(2H, 1. (2H t,
HISS, AHz) 4, i, J=6. 0

To a solution of methyl [(3S)-6-({4’-[2~-

1o (ethylthio)ethoxy]—Z’,6’-dimethylbiphenyl—B—yl}methoxy)—2,3-
dihydro-l-benzofuran-3-yllacetate (0.358 g, 0.707 mmol) in a
mixed solvent of methanol (1.5 ml) and tetrahydrofuran (3 mL)
was added 2 M aqueous sodium hydroxide solution (0.750 mL) ,
and the mixture was stirred at 50°C for 1.5 hr. The reaction

15 mixture was diluted with water, acidified with 1 M
hydrochloric acid, and extracted with ethyl acetate. 'The
extract was washed with saturated brine, dried over anhydrous
magnesium sulfate, and concentrated under reduced pressure to
give the title compound (0.309 g, yield 89%) as a colorless

20 oil.

MS m/z 493 (M + H)*?
Reference Example 24 4-bromo-2-fluoro-3, 5-dimethylphenol
H,
Br

HO CH,

To a solution of 4-bromo-3,5-dimethylphenol (2.00 g, 9.95
25 mmol) in 1,2-dichloroethane (20 mL,) was added N-
fluoropyridinium triflate (6.15 g, 24.9 mmol), and the mixture
was heated under reflux for 7 hr. The reaction mixture was

treated with 1 M aqueous sodium thiosulfate solution, and
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6.78(1H d, J=2.5Hz), 6.83(1H, d, J=2.5Hz),
7.05-7.10(1H, m, 7.15(1H, s), 7.32-7.43(2H, m. 5
waredosnernse Exanpl e 38. net hyl PCT/JP2007/063208
438 tld {/\%th( RE8LAX¥RERYL) - 61
met hy1l-4'-[ 3- ?3 sulfonyl)pﬁg%5§§ 1h§ﬁ§ﬁ ?%ﬁ Fnet
SSxFegadmhydrwaIemenndfaahnréqu]bmfmeueﬁiﬂbd o&er

%ﬁﬂ%ﬁ%ﬁﬁ%a%f -ys?ace%éiggfﬁ’z%%rox Hé%é&#%ﬁ?é‘ %?r reduced

ﬂeﬁdnnxynewhylieﬁiﬁﬁéhwés4p&ﬁ&f1ed by 5111ca gel column

5 Isulfo ropoxy]bl henyl 2-yl | H@y acetate _
‘i Grap. ﬁEBIY)l aRate th?fﬁlﬁﬁlosp@n (0.3p4/Q, to give
hQ 1R uqRe 76354 iy
L1 (azogfggPE%H emd?%léperl%lne i%é % %%4? COloﬁﬁfss oil.
HnﬂMB WeBChdded, 2aR@-2haE6rticKt ung, v@soulm;e@l al=4 (0Hn) ,
éeﬂp }9t%rle% 8%?2 under nitrogen atnosphere. Hexane

e 't

'wag ad he reaction m xture, the

Re"ﬁzmqmdeat-:&dmpm&olzabl B sfihsd e WRirddt-eredrof f, and

was _concentrated under reduced pressure

he fi |
10 Jﬁﬁ% I geﬂdg ~puFREPa4deby®s silica gel col um

chrogato- aphy (ethyl acetate: hexane = 30:70 - 70: 30)
to gi title conpound (0.432 g, yield 79% as a
col orke H  NMR (CDC13) 5: 2.01(6H, s),

2. 42(2Hm)n) 2.50-2.61(1H, m, 2.70-2.80(1H, m,

HDOB(31H, s), 3.24-3.32(2H, m, 3.72(3H 25 s),
3. 75¢3.86(1H, n). 4.12-4.18(2H, ). 4. 26(1H dd,

J=9. 2, 71-4. 79( 3H, 04(2H, )
6. 43- énségeHsan MBNBAY 14 -Hnr%e% e ExagRleH6/dthe title

Obﬁ@)o@&‘lli) wab @B@étheg a§ go?c'ﬂ.ziesg &7ye7ta112§ o 4)? omo—-2-
19(1H, s), 7.36-7.45(2 . Reference Exanpl e
ﬁjquq—gpé glmﬁyayégyegolaand303 formylphenyl)boronic acid.
15 yq; kblphenyl 3-carbal dehyde WO
2008/0 £931PCT/ JP2007/ 063208 HoCH3 Cl To a
MSomfizi 8450f(M4%- Hytlr oxy-2', 6' - di net hyl bi pheny1- 3-
bal dehyde
R e 6 PR, B s eiioor 15
(Methly0sas lﬁ@ﬁyml) ﬁrdpoz(:ﬁ] 168p1en Pl - daPd1 Jdh il | 5
portions under ice-cooling, and the m xturée was
stirred at siper at ure for 13 hr, and then at 50C
for 3 hr. ci niyride (1.34 g, 10.0 nmol) was
added to thd i Xture, and the m xture was

’ sane temperature for 3 hr.
h&é%;orosu00|inide (0.668 g, 5.00 mmol)

20 To a solution of 3’-fluoro-4’-hydroxy-2’,6’ -
dimethylbiphenyl—3—carbaldehyde (2.44 g, 10.0 mmol) and 3-
(methylsulfonyl)propyl 4-methylbenzenesulfonate (3.51 g, 12.0
mmol) in N,N-dimethylformamide (20 mL) was added potassium
carbonate (1.80 g, 13.0 mmol), and the mixture was stirred at

25 90°C for 24 hr under nitrogen atmosphere. Water was added to
the reaction mixture, and the mixture was extracted with ethyl
acetate. The extract was washed successively with 1 M aqueous
sodium hydroxide solution and saturated brine, dried over

anhydrous magnesium sulfate, and concentrated under reduced
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10 was added again, and the m xture was further

stirred at the sane tenperature for 1 hr. Water was
w@emedomsl t he reaction m xture, and the m xt urBCT@ER007/063208

pPedaleed PhEN &L he A6 i £l ‘4G4 A A

Wi th saturatedrgr?n%? J%%gg dfggg%n yé@%&gan§§ﬁg§93ﬁyn

ahyidngttegraptyc datbyir atetabeadeexares uc et ress @@ 2015 and the

.resjdue purified by siljca gel colu
RIS, S sha tobthbe Seertete hidd tr sipBtars-gopyn
st dtie tobbaiveedher ystabscompeun@clydsld,i 2ed1fd @¥s) as
ethyl acetate-heptane to give the title conmpound (8.47
@Llapless 65¥5tadSeol orless crystals. 20 MBS mz 261 (M
M5 Wy 3RBef qiench) Exanpl e 40
4' -{[tert-butyl (di methyl)silyl]oxyl-3"-

Reflayepce’ Egampileeliy| 03 phElnyot-a3-2¢ g alddeey He 1H3( = [ €H,
: [-13c ais C T | uti.on af

GEELsRatehli nr erfu b ipirenl- 5 Finetiahol

di met hyl bi phe 3 r bal dehyde (1.41 g, 5.41 mol)

and i m dazol e 6.2 nmmol ) in

N, N- di net hyl £ Ory ‘ 0' mL), was added

Hert -butyl di | orosilane (1.22 g, 8.09 mml) at

rogin tenp& atreCtand the mixture was stirred at room

té&hperature f&r 24 hr under nitrogen atnosphere. Water

was 931PCT/ JP2007/.063208 .added -t o ,t

react ?&gég%ﬁéggr}egfangg—fﬁémﬁ??é)mge' WH S A ég%’v—vi th

(dieehlyy suetbayl) phepexyriathavesl viashabavdeh ert ypatredg, 8,00

brine, driedxgﬁer anhydrous sodi um sul fate, and

mggageﬁPrﬁt@ﬂ GAdEP Yetucet Tridvnnle. (th@llesingue was
teerbhiBdoBirsh! (26 48] R g0l LUV NG o BhA 1 de

acet at e: hexane = - 20:80) to.give the tit
(@8fpolnd3619788 g0 0 yimeod ) 8894 addexl,calngt Ithes moxiturdSwas

s%&§r§a5f&y|§ hr under nitrogen atmosphere. The reaction

mixture was treated with diluted hydrochloric acid, and
extracted with ethyl acetate. The extract was washed with
saturated brine, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (ethyl acetate:hexane =
40:60 - 80:20), and the obtained crystals were recrystallized
from heptane-ethyl acetate to give the title compound (2.75 g,
yield 94%) as colorless crystals.

'H NMR (CDCls) S: 1.67(1H, t, J=5.9Hz), 1.91-1.95(3H, m),
1.97(3H, s), 2.32-2.45(2H, m), 2.98(3H, s), 3.27-3.35(2H, m),
4.20(2H, t, J=5.8Hz), 4.74(2H, d, J=5.9Hz), 6.70(1H, d,
J=8.3Hz), 7.03(1H, d, J=7.5Hz), 7.10(1H, s), 7.32-7.47(2H, m).
Reference Example 28 4-(chloromethyl)-7-hydroxy-2H-chromen-2-

one
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Ref erence Exanple 41
(4" -{[tert-butyl (dinmethyl)silyl]oxy}-3 - 10
w@ hlosnaw2i , 6' - di net hyl bi phenyl1- 3-yl ) net hanol QMSI/HR7/063208
H Hsc>"si,o cH3 H C 3 CH3C To a solution of
eFrert~plt yl (di methyl)silyl]oxy)-3' -
6' - di net hyl bi phenyl- 3-car bal dehyde (1.78 g,
4. 75 mmof) in a mxed solvent of in tetrahydrofuran
(10 nmL) & g 15 nethanol (5 nL) was added sodi um
borohydr|§ (90% 90 ny, 2.38 mmol) under ice-cooling,
and the mxture was stirred at the sane tenperature
for "2 WeSndé&e et égen SF%épﬁE@]élom@t%%%dﬂt%o d,
3 nRAl) AN A M A AN MO UMR MRS PELA 8hia (30 mr),
Wi th ethyl acetate. The extract was d i
regapcited A3 -5l we, 8@rDemmoWbrwamhqdd@me$CEMamm portions,
5 f te concentrated.un reduce ressur Th
'%gél e ﬁ%@lpurlﬁle5t6§rgglﬁ %WRﬁ#%ture for 2'hr. The
mmrmpgrlac}ﬁm;te( Gztabyboa@éaaiﬁtb ex@@ ewat & d%and 44iH0)
%h¥ the title conpound (1.74 g, yleld 97% as _a
l§§§3e€i Solig wes Serlesied by Fekeranin Bumabed with
Wi deet byl ( r
but v (%Fl r?et{a&%a %iégeh ‘&Sxéu8 FRe fitle SO etyig Yield
8fenylas3a beige powder.

10 Y] 3= dihydr o- 1- benzof uran- 3-yl | acet at e
&%b Ogﬁélﬂg%%/§g2007/063208 In the same manner

Resfarenidef Exampd eE2anp| e-12Zird:he- Hddre orumpeund Wiscetic acid
obtalned as colorless crystals from

éxt butyl (di met hyl)silyl]oxyl-3'-chloro-2', 6" -di

Y eny1-3- yI)nethanoI and net hyl

benzofur.~\ yI]acetate. yield 77% N5 mz 567 (14 +

Ref erence kxanpl e 43 net hyl

{(3S)-6-[(3" -chloro-41- hydroxy-2', 6r-di net hyl bi phenyl -

3-yl ) det(RblpkoReBhgi hy dr oy drdrenz2HtotarondenH et aie.9 g, 51.8

mmol) was dissolved in 1 M aqueous sodium hydroxide solution
15 (500 mL), and the mixture was heated under reflux for 2 hr.
The reaction mixture was allowed to cool, acidified with
concentrated sulfuric acid, and extracted with ethyl acetate.
The extract was washed with saturated brine, dried over
anhydrous magnesium sulfate, and concentrated under reduced
20 pressure to give the title compound (8.27 g, yield 83%) as
brown crystals.

MS m/z 193 (M + H)*.

Reference Example 30 methyl (6-hydroxy-l-benzofuran—-3-

25

yl)acetate
HO o
/
O~cH,
o)

(6~-Hydroxy-l-benzofuran-3-yl)acetic acid (9.85 g, 51.3
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To a solution of nethyl
{(3S)-6-[(4"-{[tertbutyl (dinmethyl)silyl]oxyl-3"-chloro

WO 200860198t net hyl bi phenyl- 3- PCT/JP2007/063208

hd tvtwys] e%d@dwtr of y
(2. o 5 mol) o feth ?i‘ﬁ%m%‘?ﬁ@%ﬁ é%@%@f%ed sulfuric
efrd d( HPI4 1':WatSet ylaan’cmbhraumxtunendes heated under reflux

Y N e B

peepEe, Uve faar washaddeder andt thgeniRtbs phes eexhi-ted with
eaction xture was concentrated under reduced
%]r Chgh-or ThEsCXHHRAL t VRS HEaFhad drccesfd ey with

éﬁﬁﬁ]ﬂc&tﬁad’\%@gﬂsa‘%&ﬁtﬁto I'Y% qfé |rlf?>‘ﬁ%tt%t %ndTIE%turated brlne,
extract was washed with satura brine, dried
éiglo@m Slalgﬁatseummulﬁ@heenamcat cemhcmrdmated under

e ur. si,l,i ca
i | ronat og(rga%ﬁgi%y? hy"T1 ”e’i’aﬁ Oﬁ@% fa1ldca gel
dcﬂumh ctﬁ@n&&)ogtrap@wvetethglt htbeatonpermte (4. 4L: 9 - 50:50.),
é@ sacggrlessml MS nlz 453 (M + H)+.
beiBien 643 Lol Ssoge CReGR s BAL MR dxEan aphyl
ac&e*@tﬂedh@}men% iGar pakd 2
2008/ 001931PCT/ JP Ae basotaute ﬁ@f’uﬁ (7:38 gy yigld 70%)
ap|Rplieoyedflon Pﬁ)léméxy 2", 6' - di met hyl bi pheny1- 3-
I y L,3 g, 50. 0 nol) in
b&anp/? %@?hs@f m de (50 mJ) was added
Réﬁzatﬁemmasw:ananpﬂm Ge (StHyD, (eA0drey)- ) B-FlhidrD-1-
ortl nsuder ice oling, and the m xture was
setrﬁ’ rfoéltfa 3 —é’(}r)naFgﬁﬁgieature for 14 hr, and then at 50C
Har 2 hr, VWater was added to the reaction m xture, and
kKt oy e was extracted with ethyl acetate. The
extra s washed with saturated brine, dried over
anhydr ous_ngroesi um sul fate, and 10 concentrated under
reduced pré The precipitated crystals were
washed vvlttPethyI acetate heptane to give the title

I
100 erRe coLisfon! oF. fsfav (S-St vt fhnns-
Vi) 3metad0( ](11I 4 8, 53. §0nuﬁo§ﬁ(i211]metfﬁano71 8800 () 1Ras added
129 % glgr % 15 Reference Exanple 45
palladiim-ca bog {gPrevalarzcotzrining product, 2 g), and
t@i@&tﬁ‘iﬂtﬁ%g Qay! EEEQPQ&VLP'P(?&HVEE%%J% eik%,ﬁthh hr under

I'n the same manner as in er enc
hyidnogegoapugnghans ¢bedloed mseswuime) esSher ystalystreas

fellt% ed off, and the filtrate was concentrated under reduced

pressure. The residue was purified by silica gel column
chromatography (ethyl acetate:hexane = 20:80 - 50:50), and the
obtained solid was recrystallized from ethyl acetate-hexane to
give the title compound (8.74 g, yield 76%) as colorless
prisms.

MS m/z 209 (M + H)Y.

Reference Example 32 4-bromo-3, 5-dimethylphenyl acetate

H3
1 CrC
HC™ o CH

88



10

15

20

25

20
di chl oro-4' - hydroxy-2', 6' -di net hyl bi pheny1- 3- car bal deh
wo eimsand3B- ( net hyl sul f onyl ) propyl PCT/JP2007/063208
4- met Iy Berzapesshf e@ah%raﬂn@lﬁi 53¢ %éo(qu:h%) 1g, 50.
5: 2.03(6H, s), 2.37-2.48(2H, , 3.00(31
H@OAM inspyxiding) (13, mglzwa.s iiddeki:SaC?éHqu anhydride (7.66 g,
1 8 24( 1H
s OB s the et bled ek aflrnh B Sokd 12k B
ilag:] Eéaqmlohlmu&tﬁreGWadiﬂeéh@doﬂedlfﬁlluted with 0.5 M

h I WO
B0 Y et P20 %) BEssba el FEe 00N Savate. The

e&ﬁr@h@ &@@Ewﬁaﬂéérwﬂﬁh'Qaf%%é%éﬁ“ﬁ%fﬁ%ﬂnﬂfiéﬁLov%Qeanhydrous
title compound was obtained as a col orl ess ol

rgInesiymcFrdLale, andi Aenpstratdd qmmmmdmptr)epsure to

I y yi.el-d % 1H NVR

AP TG SEty) BE T iD & Slgton o

B NMR 2K:D@&3) 3.:00( 3B 3H) sB, 42 430563,23519,, 8.24(.231=1f§(%b1

4 75&31 =5.7Hz), 6.97-7. 03(111 n,

RoTgyeRchp RPN 23 disroRS 3R (oRPhopg Cht br snethyl bhenyl
abeaapke 47 3, 5- dlethylphenol CH3 A m xture of
4- et hyl phenol (25.7 g, 210 mmol ) and al um num chl ori de
(62.5 g,$%69 mmol) was stirred at 115C for 4 hr under
ni t4 oge Bosphere. The reaction m xture was cool ed
and poured into ice water, and the m xture
ed with ethyl acetate. The extract was
mashed W thgsaturated brine, dried over anhydrous
magnesi um sul fate, and concentrated under reduced

Pr esshr suspbRs168i sties vigsonnd, fi R R nsi bhed yge Ecetagg (12.1
colénn chronatogbaphy (ethyl acetate: héxane =

755mes) gi NeP¥ o0 $1gq st igwidso ifd 7012, 35§, Oymmbd) and
27/8%-228b8sf SGRF PV Pidile (82.1 mg, 0.500 mmol) in carbon

tetrachloride (100 ml.) was stirred at 75°C for 5 hr under

nitrogen atmosphere. The reaction mixture was ice-cooled, and
concentrated under reduced pressure. The residue was diluted
with diethyl ether, the insoluble substance was filtered off,
and the filtrate was concentrated,under reduced pressure. .The
residue was purified by silica gel column chromatography
(ethyl acetate:hexane = 0:100 - 25:75) to give the title
compound (11.7 g, yield 73%) as colorless crystals.
'H NMR (CDCls) §: 2.29(3H, s), 2.43(3H, s), 4.60(2H, s),
6.97(1H, d, J=2.7Hz), 7.07(1H, d, J=2.7Hz).
Reference Example 34 S-acetoxy-2-bromo-3-methylbenzyl acetate
H,

Br
@)

B

H,C” Yo

To a solution of 4—bromo—3—(bromomethyl)—5—methylphenyl
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M5 mz 151 (M+ H)-L Reference Exanple 48
4- br ono- 3, 5-di et hyl phenol CH3 25To a sol ution of
w@z(ms/domhyl phenol (9,30 g, 61.9 mml) in et hedDiP20d0B3208

dddtamas @dded ot egaBu | gL
S (a2t A JP20%7%‘592@H I?zr% %i TS‘?E*E%P%’ ’yg%”)de g =)
wafe addedusediam ereitred éﬁ P6om t epermatal)e, fard Thehmixture

v%e ﬁ%&%%ﬁ??ot oraé und der e({[rﬁg%mpr%ﬁfégpﬁgge Ethyl

sttt e swalddeet hyl taéet:@getlaﬂnan:eg(ttw@,t aes thevashedre was
i dri ed over anhydrous magnesi um

5 Wth saturated brine,
“éatﬂlﬁﬁ éu%ﬁ&S&Efﬁ&XnWS?Eleﬂaﬁﬁae@mﬁemwmm@, Hrded over
FBS)deR VAR K€ | i ﬂ-%glt
gﬁ}:yomat ggr agﬁ)%%(l{eitnhsumgggéta at gﬁ%g%%(g&i : 1e0d0 u-ndZeg: ;§)d’uced
PHeFame .obThe nees tdystwds mﬁmmtsa'mjjcae@eﬂr ool umn

IR E S, ok 161 AL ORI 10 (0P 9890 0 oive

tiederi tleduorgopnesgut 2ot ¢, gy veld her¢) tde Lymm@dllow oil.
10 1&8 Gg %221 ajs_, dar k- brown_crystal s C&t otal 10.5 t ot al
i 0: 2.15( 3¥H RVR € €813/ 55.)11.221‘?%1 ’ tS)
2138 @Iﬂ%)s 2. 2364y .63 (3 Iﬁﬁz) 54 65(111, s),
6. 59( 2H, s) Reference ES(
Refee"enmeeﬁﬁymple BSdr b&y@qﬂmﬁ'efomybawdmyuglb%enyl -2-
yllr)xrfefﬁ?l age mgpper as in Reference Exanple 6, the
conpound was obtained as a yellow oil from
4- br ono-&y.5- t hyl phenol and (3-fornyl phenyl ) boronic
acid. yield Mg mz 255 (M+ H). Ref erence Exanpl e
' i - [ 3-

15 In the same manner as in Reference Example 6, the title
compound was obtained as a yellow oil from 5-acetoxy-2-bromo-
3-methylbenzyl acetate and (3-formylphenyl)boronic acid. yield
50%.

'H NMR (CDCls) §: 2.00(3H, s), 2.03(3H, s), 2.33(3H, s),

20 4.74(2H, s), 7.02(1H, d, J=2.5Hz), 7.07(1H, d, J=2.5Hz), 7.43-
7.48(1H, m), 7.62(1H, t, J=7.6Hz), 7.71(1H, t, J=1.7Hz), 7.88-
7.93(1H, m), 10.05(1H, s).

Reference Example 36 [4-hydroxy-3’-(hydroxymethyl)-6-
methylbiphenyl-2-yl]lmethyl acetate

H3
OH
s A
HO
O\“/CH
O

To a solution of (4-acetoxy-3’-formyl-6-methylbiphenyl-2-
yl)methyl acetate (1.63 g, 4.99 mmol) in a mixed solvent of
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25 H3C 00CH3 To a solution of
2',6' -diethyl-4'-hydroxybi phenyl-3- carbal dehyde (2. 44

w@2009/080@3mmol ) and 3- (et hyl sul fonyl ) pr opyl PCT/JP2007/063208

teteitpdhenzenesulof am tsna3m§’éh9noﬂ1(§ P! Jad Mdded sodium

N, Ndi met hyl f ormami de (20 m ) was added potassium
9 1203, Wp2008500%980 PAT UP200F¢ 068288 apling, and -

. d X was stl red at, 90C
%rfe gﬁ?ﬁ%ﬁ t“%%ggtrgqg ggs%#e?he ?@T%r TR LRGP t%”i h?e%r under
rrigantigern atimotsphe;rean dAdixeows Xd ite ek ik idaeitadmivbB added to
thyl acetate.. The extract was, washed with saturated

§ 2RO M FEMIEnh fRF 0B Re SUEREER | WAS stif fraetehatith ethyl
onean.r atrgd éﬁéﬁécﬁ aﬁ&g%é}{e‘é%f& sH&ir! ec%'dd%% W?S dried
purified by silica gel colum chrorratogra ﬁ
At ANRYRERAFe MagBesLom- su@fat;e)e, tan@u cxmciéretnatéda under

ARl 3%%&1’&%5% eg' ﬁl%%les?{e)ncee ﬁ;& ef%y%f lb?/wsc:)LllcaNgel

qdlum&-GMnHMQ¢bg4aph§ ethyl acetate:hexane = 20:80 - 80:20)

nmet.h | f I)pro b|phen 13y||msthano| H3C OH
t%b&%éfv the eSSP %\ of<12@ 69~ dV Y 1118)- [3 a colorless

dinet hyl sul fonyl ) pr opoxy] bi phenyl 3- car bal dehyde (2.86

lg 7.64 15 mol) in a m xed sol vent of nethanol (8 nl)
ntMR el FRGRYdr oF uﬁaﬁo( B8/, e) » WasO01 CBHcopl d . BORHMS) ,

Sl 15 0,8, 15} 9, S5%H L), "R AU, Whacs,

J&t%@ﬁpheré? 0%Rh&E. néamﬂpom mT(th ﬂ%%)treatﬁdrwzxszm%n)
eous c%_,‘trl C acgg {)# and 20 extracted w't
extTac

RS MreRseeE4PEPLe, h%%@ﬁ%’d’ W‘@ﬁ“@ﬁ?ﬁﬂa@é(ﬂ:”‘
(veithe] sdllifedy 0y BEopoRY i DS RDNeS) WRSY Jfiatge 3R
concentrated under reduced pressure. The resi due was
purified by sCHj c& gel col unm chromat ography (et hyl
acet at e: hexang_=40: 80 -o80: 20), and the obtai ned
@ crystallized 25 from hept ane- et hyl
rNE€~the title conpound (2.41 g, yield 84%
MS crysot al 8H 1H NV\R (CDC13) 5: 1.01(61-i,

D

O

To a solution of [4-hydroxy-3’- (hydroxymethyl)-6-
methylbiphenyl-2-yl]methyl acetate (1.02 g, 3.56 mmol) and 3-
(methylsulfonyl)propyl 4-methylbenzenesulfonate (1.25 g, 4.27
mmol) in N,N-dimethylformamide (10 mL) was added potassium
carbonate (0.640 g, 4.32 mmol), and the mixture was stirred at
90°C for 21 hr under nitrogen atmosphere. Water was added to
the reaction mixture, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine, dried
over anhydrous magnesium sulfate, and concentrated under
reduced pressure. The residue was purified by silica gel
column chromatography (ethyl acetate:hexane = 50:50 - 100:0)
to give the title compound (0.87 g, yield 60%) as a colorless
oil.

'H NMR (CDCls) §: 1.81(1H, t, J=6.0Hz), 2.01(3H, s), 2.03(3H,
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t,J=7.5Hz), 1. 66(111, t,J=5.9Hz), 2.24-2.42(611, m),
2.97(3H, s),3.25-3.33(211, m), 4.16(211,t, J=5.7Hz),

wa@20080@i91 d, J=5.9Hz), 6.67(211, s), 7.06-7. 1ommzmzowy063zos
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30

43(211
e A T L T

?m€$ﬁ@4%ﬂﬂ'hoﬁyﬁﬁﬁﬁﬂpoﬂy]HFﬁh@H91734yVﬁh%HhaﬂbJ 6.78 (1H, d,
f@’agfz%gogth XS fig99'=2‘f'§'ﬁz , 7.0897 3 FPMUION Of Lok s,
Ixﬁ2+ﬂd@&mmbnmi)propoxy]biphenyI-S-yfInEthanoI (0. 377

00 mmpl ) i.n acetonitrile (5 nl) vas added
FR? LB FoEmLe 38 sneehyk7l bés)zﬁm (iAol (Rcefex vieshyl) -

I
et ot ves addns T3 ChaCPaIn bECREk IRk %%ethoxy
%ri 3adihy diees Ielenaefadani-Bhyel agétatet at e. The extract

was washed with saturated brine, dried over anhydrous
magnesi um sul d concentrated under reduced

pressure. 10 ified by silica gel

| utm chrong oraphy (et ce ate: hexane = 15:85 -
lg S0 0 @ Ve e title compoufd (9.260 g, yield 58%
asd’a col orl ess 0id.. CH, CH,
b o
o}

A solution of methyl [ (3S)-6-hydroxy-2,3-dihydro-1-
benzofuran-3-yl]acetate (0.208 g, 1.00 mmol), {3’-
(hydroxymethyl) -6-methyl-4-[3-
(methylsulfonyl)propoxy]biphenyl—z—yl}methyl acetate (0.360 g,
1.00 mmol) and tributylphosphine (0.324 g, 1.60 mmol) in
toluene (15 mL) was stirred, 1,1’ -(azodicarbonyl)dipiperidine
(0.404 g, 1.60 mmol) was added, and the mixture was stirred at
room temperature for 3 hr under nitrogen atmosphere. Hexane (8

mL) was added to the reaction mixture, the precipitated

. insoluble substance was filtered off, and the filtrate was

concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (ethyl acetate:hexane =
30:70 - 70:30) to give the title compound (0.432 g, yield 79%)
as a colorless oil.

'H NMR (CDCls) §: 2.01(6H, s), 2.31-2.42(2H, m), 2.50-2.61(1H,
m), 2.70-2.80(1H, m), 2.98(3H, s), 3.24-3.32(2H, m), 3.72(3H,
s), 3.75-3.86(1H, m), 4.12-4.18(2H, m), 4.26(1H, dd, J=9.2,
6.0Hz), 4.71-4.79(3H, m), 5.04(2H, s), 6.43-6.50(2H, m),

6.78 (1H, d, J=2.5Hz), 6.83(1H, d, J=2.5Hz), 7.02(1H, d,
J=7.9Hz), 7.07-7.12(1H, m), 7.19(1H, s), 7.36-7.45(2H, m).
Reference Examplé 39 3'-chloro-4’-hydroxy-2',6’ -
dimethylbiphenyl-3-carbaldehyde
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15 J=5.7Hz), 4.75(211, d, J=5.6Hz), 7.05-7.11(1H, m,
7.14(111, s), 7.37-7.47(2H, nm). Reference Exanple 53
w®@2ds00mo314- phenoxybenzal dehyde 0 TOP@T/JP2007/063208
sol ugj,on gk 3-brono-4-fl uor obenzal dehyde (2.03 g, 20
10. O nho and henol (0.941 g, 10.0 mmol) in N N
4ﬁe (10 nL) was added potassi um

carlb ’ 66 g, 12.0 mmol ), and the m xture was

HQi r OC for 16 hr under ni trogen at nosphere.
VﬁteCImas added to the reaction m xture, hang t he
n1xtu racted wt acetate. The

extr a \?VH%FTSB \%?tﬁ ngF B or ¢ e ing s Riwlenyl-3-

c@iﬂh&dﬂé&@d@agﬂQSBU sgbf 8t fmo BN i ¢ ARG 1 1%4‘ﬁ{am1de, (50
reduced pressure. ﬁe resi due was purifie -
e Yes gfiechNorhiogpapayinbnhye Hreitit®: rfé)(.ahetmol) by small

B R R R T A G R e i
329 temparpabeeyEbkrohBdoht, did NWRH{ GRCIR)C8Fof. 90hEH, N-

7.21- 7.29(1H m
Frggogupbthintagy (533501 o f ingly gras apider to the
ﬁ%abf@bhlmldtuSeZ iha) th8. Bk thdde ﬁas é%lﬁ%&ﬁf%ﬁp%he same

l e 54 2-bronp-1, 3-di met hyl-5-[ 3-
nﬁﬁltilﬁ?o)fﬁrfoéoke‘y’} bé¥rféHerosuccinimgde 46l.66Bog, 0b.00 mmol)
10 b 3a nme I
W%_S( e PRSI PRz o gttt AR Birga at the
same temperature for 1 hr. Water was added to the reaction

mixture, and the mixture was extracted with ethyl acetate. The
extract was washed with saturated brine, dried over anhydrous
magnesium sulfate, and concentrated under reduced Pressure.
13 The residue was purified by silica gel column chromatography
(ethyl acetate:hexane = 5:95 - 40:60), and the obtained
crystals were recrystallized from ethyl acetate-heptane to
give the title compound (8.47 g, yield 65%) as colorless
crystals.
20 MS m/z 261 (M + H)*'
Reference Example 40 4" -{[tert-butyl (dimethyl)silyl]oxy}-3’ -
chloro—2',6’—dimethylbiphenyl—3—carbaldehyde

CH, Cl

To a solution of 3’-chloro-4’-hydroxy-2’,6’ -

25 dimethylbiphenyl-3-carbaldehyde (1.41 g, 5.41 mmol) and
imidazole (1.10 g, 16.2 mmol) in N,N-dimethylformamide (10 mL),
was added tert-butyldimethylchlorosilane (1.22 d, 8.09 mmol)
at room temperature, and the mixture was stirred at room

temperature for 24 hr under nitrogen atmosphere. Water was

93



10

15

20

25

io tributylphosphine (7.97 nL, 32.0 nmml) in tol uene
(320 nL) was added 1, 1'-(azodi carbonyl)di pi peri di ne

w@ 3008/601931 32. 0 mmol ), . and the m xture was sti rPEnIRD07/063208

ANt PR Leth Bh ﬂ@xhﬁré Ndghy NELE QPER-ALIDARD %}{f:ﬁracted
Hexane (160 mL) was added to the reaction mi xtur

YWifdpdilsiteydussbatice The ¢xtragtedvasf fwashedamd thheaturated
Hfﬂﬁézﬂd%f@%?o%%gcgﬂé§é£ggsugggiw%ﬁgqgﬁb res%&”conceﬁ%rated

resi due was purifie Si
witeonetedgicaghpreeshyk . aCHt@tz&ashLei(.ﬁl@aas Pukd@ied?by78ilica gel

d. (5.03 l'd 879 s a
cpo%uimigﬂr%%a PPSREY T IRRRVE (Pl Rer 2 (AL 1 20:60)
,gj%elﬁh%Htlﬁle aoﬁﬁéﬁﬁﬁ §117§q%?é€f¥fajssd as a colorless
J=7.1Hz), 4.02(2H, t, .
‘erence Exanple 55 {2 6 dlnethyl 4-[ 3-

MaTei/By kBRI QMPrLogexy] phenyl ) boronic acid ?H B, OH CH3
I'n /Qg3§§nghwanﬁgr as in Reference Exanple 2, the

Reifidren2® Exa;npmedm/as(@b{{aumti-mtqal @ﬁkn%%ﬁy‘l') ¥stah $oxy}-37 -
2-
%J%g#hﬁ g1®ﬁﬁ?¥§?fﬂ?%§%%o%d&VF%%H%%H@: yield 87%

NI\/R(CDOlB)C'j_,Z 2.10(2H, m, 2.12(311, s),2.36(611,

s), 2.67(21%2, -7.25E),4.04(2H,t, 3=6. 1Hz),
4. B 2]

H.C SI\

H,C CH,

CH, cl
To a solution of 4" -{[tert-butyl (dimethyl)silyl]loxy}-3’~
chloro—2’,6’—dimethylbiphenyl—3—carbaldehyde (1.78 g, 4.75
mmol) in a mixed solvent of in tetrahydrofuran (10 mL) and
methanol (5 mL) was added sodium borohydride (90%, 90 mg, 2.38
mmol) under ice-cooling, and the mixture was stirred at the
same temperature for 2 hr under nitrogen atmosphere. Water was
added to the reaction mixture, and the mixture was extracted
with ethyl acetate. The extract was washed with saturated
brine, dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was purified by silica gel
column chromatography (ethyl acetate:hexane = 5:95 - 40:60) to
give the title compound (1.74 g, yield 97%) as a colorless oil.
MS m/z 377 (M + H)Y.
Reference Example 42 methyl {(3S)-6-[(4’'-{[tert-
butyl(dimethyl)silyl]oxy}—3’—chloro—2',6’—dimethylbiphenyl—3—
yl)methoxyl-2, 3-dihydro-1-benzofuran—-3-yl}acetate

O~cH,
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6. 55(2H, s). 30 Reference Exanple 56
2',6' -dinethyl-4'-[3- .
w@ e@Bhyiloshi o) pr opoxy] - 6- phenoxybi phenyl- 3- car bed Tigtge063208

7LQ6320
gﬂgfgggigﬁ%ﬁgﬁggggéﬁgggdé%ygﬁ §%f%rence45%ﬁpple %2 the title

qommung n@twpmlp@d( st nyllohiLewromasdye}mefmra bor’eni [tert-

2 &ﬂl (;(?icl:ﬁ %ﬁthg’ﬁ gg’ 1:1“9;&,)} 316°h PRt hosG - 1dimethylbiphenyl-3-

30l )preerinano10. aﬁﬂSm@tth64Q35m?B}hwﬂozgy+zopsla§ﬁad yHRo-1~
t were dissolved in a
° Qéégagghﬁxé%ﬂagﬁgﬁ3ﬁﬁéne %ﬁ£¢n3 T%nd water (4 ni).
ybgh irt uti on,
b?i?ﬁ%h?ﬁgggﬁsldgﬁleacetone)dlpalladlun(O) (0.147 q,

Rﬁﬁﬁa?nﬂﬁoFﬁawwéeaééedneﬁHMirbéﬁih1ﬁrUﬂ&uﬂdmadmms4'—hydroxy—

2 G S AR S B Lo

3vad ladeddteThe m xture was dil uted mnth ethyl acetate,
and the insoluble substance was filtered off through

.nd 57 rated under reduced pressure.
10 i due was purifigd by silica gel columm
o gPaphy (et hyl Rcera f; hexane = 0: 100 - 20:80)

to gfve the title conpoud (1913 g, yield 70% as a
yellom10|l MS mlz 407 (M + H)+. 20 Reference Exanple
57 12

(met hgpt Ai sf’gﬁ%ﬂ%’i}y?f 1["‘f:ﬂ-'lléY]Joxg/foﬁQhe§‘1y[1(4é I [Eestranol

butyl (dimethyl)silylloxy}-3’-chloro-2’, 6’ —dimethylbiphenyl-3-
yl)methoxy]-2, 3-dihydro-1l-benzofuran-3-yl}acetate (2.01 g,
3.54 mmol) in tetrahydrofuran (20 mL) was added 1 M
15 tetrabutylammonium fluoride tetrahydrofuran solution (3.9 mIl,
3.9 mmol) at room temperature, and the mixture was stirred at
the same temperature for 3 hr under nitrogen atmosphere. The
reaction mixture was concentrated under reduced pressure,
water was added to the residue, and the mixture was extracted
20 with ethyl acetate. The extract was washed with saturated
brine, dried over anhydrous magnésium sulfate, and
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (ethyl acetate:hexane =
‘10:90 - 50:50) to give the title compound (1.41 g, yield 88%)
25 as a colorless oil.
MS m/z 453 (M + H)*.
Reference Example 44 3’ ,5"-dichloro-4'-hydroxy-2', 6’ -
dimethylbiphenyl-3-carbaldehyde

95



In the same manner as in Reference Exanple 41, the
title conpound was obtained as a colorless oil from
WQ@2008/001d31et hyl 25 , PCT/JP2007/063208

! 330 _68B(111,t, J=5.8Hz), 2. 00-2. 10(8H, m,
11,s),2i68(211,t,J=7.2Hz), 4. 04(211,t, J=6. 1Hz),
Ho 62 ek, J=57 8Hz) , 6. 61( 211, s), 6. 82- 6. 89(211, m) , 6. 93-
7.04¢RH, M, 7. 14(1H,d, J=2. 1Hz), 7. 18- 7. 32( 311, n).
Ref erence Exanpl e 58 net hkyll . .
[ (38) -I& @ #oletignmethyf =Bydfexy-2’, 6’ -dimethylbiphenyl-3-

) - i - 3-yLLet hoxy) -2
U 309 SopHcgsy P phepid- Bl LR e (5o
rgamevarsa rdgiedadl-ich 1 Bebeneatrimkaapl B3 22, gt lMe0d il ) by small

ined.as a colorless, oil from )
5 1o :%HEgi SgE%Lcool?ng, and the mixture was stirred at

rfb'cml{ rfé%tﬁtrl@i EbRT QROKY) - Bn@hEROXYDE PheRY lro3- ¥l heet hyater
ano an nme
WYSB@AN:5h Fer 6%1?- ZeacHiipp drbx tubenzaridrizre 3nix e tatse.

éﬁﬁ?é&f@H%With ethyl acetate. The extract was washed with

saturated brine, dried over anhydrous magnesium sulfate, and

10 concentrated under reduced pressure. The precipitated crystals

were washed with ethyl acetate-heptane to give the title
compound (8.88 g, yield 60%) as colorless crystals.
'H NMR (CDCls) §: 2.03(6H, s), 6.00(1H, s), 7.35-7.40(1H, m),
7.60-7.66(2H, m), 7.88-7.94(1H, m), 10.06(1H, s).

15 Reference Example 45 3" ,5"-dichloro-2’, 6" -dimethyl-4’-[3-
(methylsulfonyl)propoxylbiphenyl-3-carbaldehyde

In the same manner as in Reference Example 18, the title
compound was obtained as colorless crystals from 3’,5'-
20 dichloro-4'-hydroxy-2’, 6’ -dimethylbiphenyl-3-carbaldehyde and
3- (methylsulfonyl)propyl 4-methylbenzenesulfonate. yield 53%.
AlH NMR (CDCls) §: 2.03(6H, s), 2.37-2.48(2H, m), 3.00(3H, s),
3.44-3.51(2H, m), 4.18(2H, t, J=5.7Hz), 7.34-7.39(1H, m),
7.61-7.68(2H, m), 7.89-7.94(1H, m), 10.06(1lH, s).
25 Reference Example 46 [3’,5’-dichloro-2’,6’-dimethyl-4’-[3~
(methylsulfonyl)propoxylbiphenyl-3-yl}methanol
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15 M5 mz 599+ H)+. Reference Exanple 59

. 2- br ono- 5- ( net hoxynet hoxy) -1, 3- di net hyl benzene H, C 0
wa@eoogbh193Under nitrogen at nosphere, hexane (50PCMP20&r#063208

added to 20 saqgdi dride (50%in oil, 12.6 g, 264

mol ). The m @s stirred for 30 sec, and stood

still, an 1 was renoved.

@p{pgh%ngf ) was added thereto, and the

m y}ur & wa® cgol eeHst o 0OC. A sol ution of 4-brono-3, 5-°
di®e? hyl phenolkcl (53.0. g, 264 mol ) in tetrahydrof uran
(50.HE% %ﬁ was_added sl ow y,. dropwi se . After _
conpl &t on Sof The™dPBph 88 Hdfeiorenceh s la Alur £he title
asaposihidr vad abt8Cnkar 240z nbé‘lof‘iéé;é’\o’ecgiﬂ e MA B G L 1 oro-

tenperature, and was stirred for
Z\Mggcsi/l@@*r‘@zi PETT § B2 bueriopbobion i) Premox il igphemytlhyp-

5 dmbAvbeaihel ($ZBq%sgL?/7 mmol) was added slowy at
,foom tenperature, and the mixture was stirred for 24
RrNMEhECp@hdt ison1lni7st UHe wasd«b | 1Hed, v 108 (6HY agyeous -
sqdi hydr oxi lutjon,( . Tetrahydrof uran was
25%§Jgg%ré?éd§uﬁgé§ﬁfeﬁtteﬁ'%gégé%%%¥LaﬁH'tﬁelﬁﬁgﬁduér
Jwas 7Hx) | adl.a8 (et hadi etmy el hew. ohe . exyiact pyas 7-97-7.08 (1H
Hgas eg successively with 2 M aqueous sodi um hydr oxi de !
ol dt P8n’ afd (48t kbt ed brine, dried over anhydrous
10 REBAREALYNESR eq7a ] nder reduced
Ry gssure. Tﬁtﬁ?%s?éuggjggﬂ%ﬁgﬁﬁﬁégﬂfg by silica gel
cé chr omat ogr aphy (ethyl acetate: hexane = 0:100 -
to give the title conmpound (47.6 g, yield 74%
olorless oil. 31-1 NWR (CDC13) 5: 2.38(611, s),
1, s), 5.13(211, s), 6.79(211, s). 15 Reference
anpl e 60 [ 4- (et hoxynet hoxy) - 2, 6-
dinethypﬁhenyl]boronic acid CH3 ?H OH CH3 I n
t he saNgiFBRALroAS,L f e anpl.e t itle
conpound Wasiq%b?ﬂ;iélneeignlltﬂzjligL coﬁqg% e(?c,s 'cnffygét éFsO E&S&rr? atid
AdUB BB - S lonideret G rvt MBS ymb 13- diaseshykbedzanel15°C for 4

1 0,
h¥'ﬁh§e91ﬂ§tr0gen atmosphere. The reaction mixture was cooled

15 to 60°C, and poured into ice water, and the mixture was
extracted with ethyl acetate. The extract was washed with
saturated brine, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was purified
by silica ggl column chromatography (ethyl acetate:hexane =

20 0:100 - 25:75) to give the title compound (12.3 g, yield 78%)
as a red-brown oil.

MS m/z 151 (M + H)*.
Reference Example 48 4-bromo-3, 5-diethylphenol

H,C
Br
HO
CH,
25 To a solution of 3,5-diethylphenol (9.30 g, 61.9 mmol) in

methanol (100 mL) was addéd tetrabutylammonium tribromide
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NMR (CDC13) 5: 2.36(611, s), 3.46(311, s), 4.65(211,
s), 5.15(211, s), 6.68(211, s). Reference Exanple 61
woredoBgo196t f or ny1-4' - ( met hoxynet hoxy) - PCT/JP2007/063208

29 & -4li net @&tﬁﬂoﬂbenﬁﬁd?’tﬁ@rﬁQ%{{ﬁf‘éew s g irr %’é ﬁoom

the same manner as in Reference Exanple
st Foab il hed a@ha.@QﬂVenﬁ(wasfHVBPQﬁ&ted under

th I ni c, Cld a
RGN Gt TELLBIEL B 0G0 D AU e
Iﬁﬂﬂﬁhﬂﬁbﬁﬁﬂ@@fk&gﬁg?{h@ﬁﬁZ@ghggl%?%fhf§IXIEE§1%?ﬁracf was
. . , 3.5 S S
s V%a%?ﬁ}tﬁ)sawr &g bﬂ-@ﬂ dﬁiedsow gnlpydnaus magnesium
Shlldat® 1M4coﬂken%r3§éé1&ndgr fe?g@é&@res&e&ﬂ ENGfie residue
Exanple 62 et hyl 6-(hydroxyneth

V(%ﬁet%%ﬁmdw@yy)ﬂzme gdil meo hyihi piheonyat Sy captioxid Atyd

In t he me n as_1in_,Ref erence
EHE e co?p%égd mgg 2§[alﬁ%% e éﬁﬁﬁ%ﬂ§éi§52%ﬁals
Warnnnaﬂﬂyﬂtaﬁlﬁaedyfrom heptane to give the title compound

t.h h 2' di met h Iblphenyl 3- car boxyl a
0 QIR A 50O SN RIT bR S) e ISR Ll aior WAk

1 4D
cb%%ﬁ%}%?teﬁ.%%ﬁg% reéﬁceé é%é§%%re§ﬂo %?é@‘éﬁ?-t%%le compound

(B8 m1asd dayksb@pmyl cvys@alm Uota'ﬂ:1107.l—$z)g, &l Vield
J=8.0, 1.7Hz). 15 Reference Exanple 63 nethyl
~('met hoxynet hoxy) -2' , 6' -
HlNﬂRhYGDGl{pmﬁnaxyﬂEEHyltblahenyﬂzﬁ,carbpxmLaug J47 . 6Hz),

rence Exanple 22, the title
15 4N SRR JTBNRCE 95y NsfReT @ e
Reference Example 49 2’,6’-diethyl-4’-hydroxybiphenyl=-3-

carbaldehyde
H.C

In the same manner as in Reference Example 6, the title
20 compound was obtained as a yellow oil from 4-bromo-3,5-
diethylphenol and (3-formylphenyl)boronic acid. yield 68%.
MS m/z 255 (M + H)*.
Reference Example 50 2’ ,6’-diethyl-4’-[3-
(methylsulfonyl)propoxylbiphenyl-3-carbaldehyde

25

To a solution of 2’,6’-diethyl-4’-hydroxybiphenyl-3-
carbaldehyde (2.44 g, 9.59 mmol) and 3- (methylsulfonyl)propyl
4-methylbenzenesulfonate (3.36 g, 11.5 mmol) in N,N-
dimethylformamide (20 mL)'was added potassium carbonate (1.73
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conpound was obtained as a colorless oil from nethyl
6- 20
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(M'+ Ref erence Exanpl e
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ek e dty Ivels (aldrex wiehhgb)kbiraheaydr SneAr doxed afeed Jasn_'h%ldrous

4. 35 nnol) in a mxed solvent of nethanol (10 ni
SR e ‘HEARrhare CSnReRtHRteddaedet 0oy dgaiessure.

THH(yééﬁﬁﬁ@?%E%n 3@kl gy E%lf&% éﬁ“kéiﬁhﬂnﬁﬁfgﬁ%E%a%aphy

stirred at 45C for 16 hr. ereaC|on m Xt ur e was
@ﬁﬂb@nﬁﬁ&ﬁ@&euhaéanee&u6@d7Qres%@réo divee rigsd duiecle

4 SI|I L,colum ¢ ra
%OQ\% acezteate hei’éﬁg% gﬁ ) 98°.- aZ%a{;%) %%Y\ig]]{o t he
MY tl/e cofpawnd @17 47 g, yi el d 93% as a colorless
hous omder mz 363 (M + Reference Exanple
R S TR Bl hg/he o AR Ehy L4/ (5 ey
|51l Ry Jn) phenyl- 3-
15 yg?ig?%y o2 Elgbgcl—gy;)/lg{l&ggf 2(§>111ﬁw1¥1‘lfn t]he sanme
manner as iIf e Exanple 18, the title conpound

was obt ai ned orlgss oil fromnethyl 4'-
hydroxy 2', 6 =6- (phenoxynet hyl ) bi phenyl - 3-car

oo CH,

A solution of 2’,6’-diethyl-4’-[3-
(methylsulfonyl)propoxylbiphenyl-3-carbaldehyde (2.86 g, 7.64
mmol) in a mixéd solvent of methanol (8 mL) and
tetrahydrofuran (16 mL) was ice-cooled, sodium borohydride
(90%, 0.161 g, 3.82 mmol) was added, and the mixture was
stirred for 2 hr under nitrogen atmosphere. The reaction
mixture was treated with 10% aqueous citric acid solution, and
extracted with ethyl acetate. The extract was washed with
saturated brine, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (ethyl acetate:hexane =
40:80 - 80:20), and the obtained crystals were recrystallized
from heptane-ethyl acetate to give the title compound (2.41 g,
yield 84%) as colorless crystals.

'H NMR (CDCls) §: 1.01(6H, t, J=7.5Hz), 1.66(1H, t, J=5.9Hz),
2.24-2.42(6H, m), 2.97(3H, s), 3.25-3.33(2H, m), 4.16(2H, t,
J=5.7Hz), 4.73(2H, d, J=5.9Hz), 6.67(2H, s), 7.06-7.10(1H, m),
7.12-7.16(1H, m), 7.32~7.43(2H, m).

Reference Example 52 {3’,5’-dichloro-2’,6’-diethyl-4/-[3-
(methylsulfonyl)propoxy]biphenyl—S—yl}methanol
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and 3- (et hyl sul fonyl ) propyl
4- met hyl benzenesul fonate.yield 92% 1H

WORMEOAIB) 5: 1. 95(6H, s), 2. 28-2. 42(2H, m), 2. 96( 3P¢'BIR2007/063208
3.22-3. 32( 2&.m 1(3H,s), 4.13(2Ht, J=5.4Hz),

4. 68( 2H, |, s), 6.77-6.85(21-1,
n, 6. 88- 6.9 XT7M 25 7.28(214, ),
Hc71-7.8 . 07(114, dd,
s 0
(AN
Cl CH, .

To a solution of {2’,6’-diethyl-4’-[3-
(methylsulfonyl)propoxylbiphenyl-3-yl}methanol (0.377 g, 1.00
mmol) in acetonitrile (5 mL) was added N-chlorosuccinimide

5 (0.267 g, 2.00 mmol), and the mixture was stirred at room
temperature for 3 days. Water was added to the reaction
mixture, and the mixture was extracted with ethyl acetate. The
extract was washed with saturated brine, dried over anhydrous
magnesium sulfate, and concentrated under reduced pressure.

10 The residue was purified by silica gel column chromatography
(ethyl acetate:hexane = 15:85 - 50:50) to give the title
compound (0.260 g, yield 58%) as a colorless oil.

'H NMR (CDCls) §: 0.94(6H, t, J=7.4Hz), 1.74(1H, t, J=5.6Hz),
2.36-2.48(6H, m), 3.00(3H, s), 3.44-3.53(2H, m), 4.18(2H, t,

15 J=5.7Hz), 4.75(2H, d, J=5.6Hz), 7.05-7.11(1H, m), 7.14(1H, s),

7.37-7.47(2H, m).

Reference Example 53 3-bromo-4-phenoxybenzaldehyde

¢

o
To a solution of 3-bromo-4-fluorobenzaldehyde (2.03 g,
20 10.0 mmol) and phenol (0.941 g, 10.0 mmol) in N,N-
dimethylformamide (10 mL) was added potassium carbonate (1.66
g, 12.0 mmol), and the mixture was stirred at 90°C for 16 hr
under nitrogen atmosphere. Water was added to the reaction
mixture, and the mixture was extracted with ethyl acetate. The
25 extract was washed with saturated brine, dried over anhydrous
magnesium sulfate, and concentrated under reduced pressure.

The residue was purified by silica gel column chromatography
(ethyl acetate:hexane = 0:100 - 15:85) to give the title
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J=8.0,1.9Hz). Reference Exanple 66
{2',6'-di methy1-4'-13- WO
WQR2O8HOOIN31PCT/ JP2007/ 063208 ( net hyl sul f onyl BCT/JP2007/063208

dungRend 2027( BheRexyaeEhY) )2 bl pheoNl - aﬁp][yg%n%{%hanol

JAn the same manner as in Referen
"Hj NMR SCEeim)oLmdG\A/Qﬁ(dﬁr,admed—assﬁzpplma)@s% ol (2H,)y amp, 7. 21-

di r%)ﬁﬁ T3 ('338rgr AY1I8Hr 18hy1 ] plopdky]db. I=8.5, 2.1Hz),

q. FiWe(riGMyniet by2).hipheng 188 cRy boxyl at e yi eld 100% 1H
5 é%%;g CDC13) 8: .1.72(1H,t, 3=6.0Hz) &6H, s),
ngey Example) 54 2 ghzgno-gy, 3-3112®t31yjr 2H3-n) |

o 2H, 4.74(2H d,
el:hg/akdhlb p%ogo%_\?'}%el’léglq#? 5 82)(2H m( 6. 88- 6. 96( 1H,

m, 7. 08(1H ;s 3=1. 6Hz), 7.18-7.26(2H, m, 7.40(1H,
dd, 3=7.9, oZ)Br 7.64(1H, d, J=7.9Hz). Reference
Hexanpl e 67 @- - 2-fl uor o- 4- hydr oxybenzal dehyde
‘7’083 utd“on~of “c, f | uor o- 4- hydr oxybenzal dehyde (2. 16

n acetic acid (70 nL) was added a

gol uti 8n ofsoa)PgFrPﬂe"?Z‘l?Hr@“O'ﬁ' @‘%‘}hiﬁ]{?hﬁ@@m d4addg, 20.0
minbQ ) yL B~ ﬁ\eﬂhymewbxlyi rdBEnSt i (78 3 é)f guce

10 The reaction m xture was concentr at ed un
tripysydphopphihnend?. aadreh, t 32 t e duetodmdamehe(320 mL) was

Uk e va e cet The tract
L BB B R g 5 921 B
apdntbet makedrandas s’eﬂrtc@di wamm&em“ﬁé&ar’c@&ied%rv\@% hr

B§ri fi e)d_ b§ Si li:x% el columm chr ormt ogr aphy (ethy
YACErala-he et %ch%e’é% Hegaps) (£60gmbe vRE @ﬁ@?é to the
reapundng 2t dbey, N eil@s@ﬂi%l@%%t%ﬁllc%sg\ﬁl rﬁtlg'eu%edlls'ff

13) 5: 6.85(1H, d, 3=12. 2Hz)
a§d7tgﬁt %r98€1WﬁSS§OHQ§p¢ERtﬁ¢ Undeg) redOed pressure. The

rgggéﬁgo%§§;EEJAffZQQ;}Qg§§%% gel column chromatography

(ethyl acetate:hexane = 0:100 - 25:75) to give the title

15

compound (5.03 g, yield 87%) as a pale-yellow oil.

'H NMR (CDCl3) §: 2.00-2.10(2H, m), 2.12(3H, s), 2.37(6H, s),
20 2.67(2H, t, J=7.1Hz),.4.02(2H, t, J=6.1Hz), 6.65(2H, s).

Reference Example 55 {2, 6~-dimethyl-4-[3-

(methylthio)propoxylphenyl}boronic acid
CH, QH

B
H.C
3 \S/\/\O CHS

In the same manner as in Reference Example 2, the title
25 compound was obtained as colorless crystals from 2-bromo-1, 3-
dimethyl-5-[3~ (methylthio)propoxy]lbenzene. yield 87%.
'H NMR (CDCls) §: 2.00-2.10(2H, m), 2.12(3H, s), 2.36(6H, s),
2.67(2H, t, J=7.2Hz), 4.04(2H, t, J=6.1Hz), 4.53(2H, s),
6.55(2H, s).
30 Reference Example 56 2’,6’-dimethyl-4’~[3-
(methylthio)propoxy]—6—phénoxybiphenyl—3—carbaldehyde
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Ref erence Exanple 68 4- (benzyl oxy) - 5-brono- 2-
fl uorobenzal dehyde O In the sane nmanner as

wo eoReéwsence Exanple 18, the title 5 conpoundP@E$P2007/063208

obt ai ned as col grless crystals from 5-brono- 2-

fl uor o-4-hydr nzal dehyde and benzyl brom de. yield
85% NWVR ( CDCL . 5.35(2H, s), 7.33-7.53(6H, nm),
8.01(1H, d, J=7]5Hz), 10.03(1H, s). ReferenCe
Exanpl e 69 6- h€r Xy) - 4- quoro 2',6'-dinethyl-4'-

i o [3-(nethyl t[ht
In the sane \
H,e1 ] e conpo vas obtgi ned, as a yellow oil from

4- (Penzyl RXy) 5- Bkono- 2-f | uor obenzal dehyde and

12, 6-di net hyl-4-[ 3- (nethylthlo)propoxy]phenyl}boron|c ‘
aC|d B@p@ogég@ enoxybenzaldehyde (1.11 g, 4.00 mmol), {2,6-

(f%l%)ﬁsl @Zgﬁg‘)téﬁﬁgbgf fz%érig_}z})%a O(f%.(HdZ}gdlgi) 1.02 g,
460®7®EH1 S) 2~ dl&?élbheﬂyﬂpﬁ&sﬁﬁﬂdoJZ4ﬁ6ﬁ'éﬁﬁéﬂﬂdﬁy—l 1r-
biphenyl (0.263 g, 0.640 mmol) and tripotassium phosphate
(1.70 g, 8.00 mmol) were dissolved in a mixed solvent of
toluene (20 mL) and water (4 mL). After argon substitution,
tris(dibenzylideneacetone)dipalladium(0) (0.147 g, 0.160 mmol)
was added. The reaction mixture was stirred at 100°C for 18 hr
under argon atmosphere. The reaction mixture was allowed to
cool, and water was added. The mixture was diluted with ethyl
acetate, and the insoluble substance was filtered off through
celite. The organic layer of the filtrate was washed with
saturated brine, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (ethyl acetate:hexane =
0:100 - 20:80) to give the title éompound (1.13 g, yield 70%)
as a yellow oil.

MS m/z 407 (M + H)*.
Reference Example 57 {2’,6’—dimethyl—4’—[3—
(methylthio)propoxy]—6—phenoxybiphenyl—3—yl}methanol

0
CH,
OH
H,C. “lil
870 CH,

In the same manner as in Reference Example 41, the title
compound was obtained as a colorless oil from 2’ ,6'-dimethyl-

4’—[3—(methylthio)propoxy]—6—phenoxybiphenyl—3—carbaldehyde.
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7.27- 7.36(3H, m, 7.58(111, d,J=8.3Hz), 10.23(1H,s).
20 Reference Exanple 70

w@ Boogberzy| oxy) - 4-fluoro-2', 6" -di met hyl 4" - [ 3- (et/iB2oe 63208

il pPPRy.] bi phenyl- 3-yl | met hanol WO
%%08/001931PCT/JP2007/063208 In the sane
"HaMMBr (§BCip Rt é{eﬁ%éHExanpU354&Hzlhe2t®®+E TORUNY ,

e (G 2382801 T S Bt PO 5% G Dt
ﬁQEQEBCdnbdF&eBﬁde yieekd (88% s) ﬂlé 82-6.89(2H, m), 6.93-
PGS 3 933 520 T 9B o 0
Relfezehbe? bkalpla’ 58Hnke th PP (2Bl) 6~ ({27, 67 ~dimethyl-47 - [3-
(methylthio)propoxy]—6—phenoxybiphenyl—3—yl}methoxy)—2,3—
dihydro-l-benzofuran-3-yl]acetate

O
Hy
O O
®
3 S/\/\O CH3 \@C(
(o)

O\CH3

In the same manner as in Reference Example 22, the title
compound was obtained as a colorless oil from {27 ,6’ ~dimethyl-
4’—[3—(methylthio)propoxy]-6—phenoxybiphenyl—3—yl}methanol and
methyl [(3S)—6—hydroxy—2,3—dihydro-1—benzofuran—3-yl]acetate.
yield 71%.

MS m/z 599 (M + H)*
Reference Example 59 -2=-bromo-5-~ (methoxymethoxy) -1, 3-

dimethylbenzene

H3
Br
H.C..
507 N0 CH

Under nitrogen atmosphere, hexane (50 mlL) was added to
sodium hydride (50% in oil, 12.6 g, 264 mmol). The mixture was
stirred for 30 sec, and stood still, and the supernatant was
removed. Tetrahydrofuran (460 mL) was added thereto, and the
mixture was cooled to 0°C. A solution of 4-bromo-3, 5-
dimethylphenol (53.0 g, 264 mmol) in tetrahydrofuran (50 mL)
was added slowly dropwise . After completion of the dropwise
addition, and the mixture was stirred at 0°C for 10 min,

allowed to warm to room témperature, and was stirred for 20
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J=6.5Hz), 4.69(2H,d, J=5.9Hz),5.01(211,s),6.67(2H,s),
6.72(111, d,J=11.911z),

“KYmmsﬂiﬁbﬂ,J:8.7kk),7.14-7.20(211 n) 10 PCT/JP2007/063208

10
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w2 0- 3 er ( t hyl
(39) -6 (i, (bensy oxy) - aot Lloroa e G el £ 4 TG e
Qéﬂqguqhﬂ va)p edp&RPIbitppayatare, and the mlxture was stlrred

g TR 101 1he 3 GOV ALR AL RIAT AL IR S, Meamueous

151 n the 'sane nannér as 1A erence
SQdﬂwmdnmh@xndewasluhnannedoaﬁLa C aleid28&1r@furbhofa s

e{v6a%éobe ?Jz%)ﬁé?e}d FREPAFE- BrepsuTeet 39 t Hho) tRoisbig MssHh

exnﬁbdhaﬂbﬁ&hﬁH@@@hy@thHEEhYHhe extract Wﬁs washed
]acetate

(35) dr ox 3- di hydr o- 1benzof uran-3
SS{Y%leZQ?Yll‘)éR RV 2amERBS &dlwgﬁ(ﬁillqzl?e Jsolutlon and
1 4(1H =
%?%%&;%e%s%ééﬂﬁ ggfé%? é&%£'§3%%?%ﬁ€ 3gne81um séié%te, and
®nzend r@sedl tndey, rédﬂBéalﬂreisuﬂeﬁ fiHe) re4idbeldbvds purified
4, 4& t, J= 8 9Hz), 5. 02(411 3

égjsgé;gf gegoggi&mﬁ) hEOma %qﬁgpgg q;hyk:ggptqie hexane =
0}2bh. #112):907. 068( &ite €he JEVE MZdon éﬂ%d. (47,6, 9, vield 74%)
2008/ 0Q01931PCT/ JP2007/ 063208 7. 10( d, ),

ap pacploxdsps pyl. Exanple 1 net hyl - N
L 1 [ et [

R B ke Ry P Bl BHeng s o8 T Fenandy o o, o,
am7ﬁyaﬁo §Jbenzofuran yl]acetate

Reference Example 60 [4- (methoxymethoxy) -2, 6~
dimethylphenyl]boronic acid

H
B.
/[i:I: OH
HyC
0" 0 CH,

In the same manner as in Reference Example 2, the title
compound was obtained as colorless crystals from 2-bromo-5-
(methoxymethoxy) -1, 3-dimethylbenzene. yield 91%.

'H NMR (CDCls) §: 2.36(6H, s), 3.46(3H, s), 4.65(2H, s),
5.15(2H, s), 6.68(2H, s).

Reference Example 61 methyl 6-formyl-4’ - (methoxymethoxy) -
2", 6’ -dimethylbiphenyl-3-carboxylate

In the same manner as in Reference Example 56, the title
compound was obtained as a yellow oil from [4-
(methoxymethoxy)—z,6—dimethylphenyl]boronic acid and methyl 3-
bromo-4-formylbenzoate. yield 79%.
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A sol ution of nethyl
[ (3S)-6-hydroxy-2, 3-di hydro- 1benzof uran- 3-yl ] acetate

w@ 20080@9g1 1.00 nmmol ), {4'-[(1, 1- PCT/JP2007/063208

di axidote r ({gri, ORY" @ 0 2
i i tn%eﬁsil%%ﬂl- Iér?et %Zno? éz)(!;%bxgi 1#)%5 ;T;':’TI-II)'l )s) !

di net hyl bi
Sarid (t2|*$/b@t )yl &h@éldﬁﬁmesot) 3289g7.4a1 6mnnm),) § r0G-8 U@ H, m),
) |rr d dj onyl)dlplperldlne
Ség)lﬁi'(;é‘ilg"ﬁ r’n‘rr?lya\(/a é gb the mxture was
lﬁﬁaneenbeaExaﬂ@met eapenathye §-ofhydidtxywedey1n-yragen
her Hexane %8 nL% was_added to the reaction
HSE P etine s 5 pb ather REbp U e KUt Mgk U5

f||tered of foH and the filtrate was concentrated under

reduced pr The residue was purified by silica

gel colum ography (ethyl acetate: hexane =

30: 70 - o~gi-Pec the title conpound (0.432 g,

,ﬁé@ld 794 S a cobprless oil. M5 mz 551 (14 + 20
'e” 2

CH,

[ (35)-6- %ﬁ g& 1- di oxi dot et r ahydr o- ZFLthlopyran 4-

yl ) oxyf- 20eeS Fn@?ﬂ??ﬁlﬁﬁehQIR L8 enRa Hosgple 3di e title
cﬁg?ﬁypﬂe?ggfébﬂalﬁe&|£§C§té8lé¥dé%s oill AP dddrQA %fformyl—
44 |‘d%‘iei§89§tm§ﬁ99?<w 22\i t Af opimeirhvillyl gleop L-B-irboxylate.
yieqet Bgkbi phenyl - 3-yl | met hoxy) - 2, 3- di hydr o- 1- benzof ura

n- 3- yl]acetate (0.427 g, 0.775 nnnl) in a mxed
EoNMlenmela WG20085801831PCTIIP287Y 063208 aret hssmols .62 (3H,

trahydro nL) was added 2 M aque

S%éd. uggﬁg roipde sggu?ﬁo ( 972 Znd 310 (#xt Fe \ﬁa§l 2H,
s$bir.ed (ali, SQC bes.@uhy, Thes [BAC ONy=M ¥kyne Wa%e (11, dd,
di_ | ut ed Mﬁth water, acidified with 1 M hydrochlor C

J58ird: andHs) extracted with ethyl acetate. The extract
R e sgku brln dr Hs
e TP Lr oo andh e dr e rae o RuBt Rpadlcte ©
dpmesBhites- mbepoem@tmﬁmmrwmaecmwlate
recrystallized from hexane-ethyl acetate to give the

title ound (0.352-g, yield 85% as colorless

crysta 10 M5S mz 537 a4 + Exanple 3 nethyl

[ 6-(f4r-T(49hydroxy-1, 1- d|0X|dotetrahydro 2Ht hi opyr an-

4- yI)neth?% 6' - di net hyl bi phenyl- 3-yl | net hoxy) -
2,3 dlhyd zof uran-3-yl | acetate 15To a
sol uti on @L&44 [ (4- hydr oxyt et r ahydr o- 2H

H.C
0" o CH

In the same manner as in Reference Example 22, the title
compound was obtained as a colorless oil from methyl 6~
(hydroxymethyl)—4’-(methoxymethoxy)—2’,6’-dimethylbiphenyl—3—
carboxylate and phenol. vyield 96%.

MS m/z 407 (M + H)".
Reference Example 64 methyl 4’ -hydroxy-2’, 6’ -dimethyl-6-
(phenoxymethyl)biphenyl-3-carboxylate
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t hi opyran- 4-yl ) net hoxy]-2', 6' -di net hyl bi pheny1-3-yl } ne

t hoxy) - 2, 3-di hydro- 1- benzof uran-3-yl] acetate (0.689

g, 1.26 mol) in ethyl acetate (5 nL) was added

m chl or oper benzoic acid (72% 0.602 g, 2.51 nmol ), and
m xture was stirred at room 20 tenperature for 2

st he reaction mxture was diluted with ethyl

acet atfe, washed successively with 1 M aqueous sodi um

tNeg~sol uti on and saturated brine, dried over
anhyldr o agngsi um sul fate, and concentrated under

r eglucs 3 recH,The residue was purified by silica
8- 3 .um Cmronatography 25 (ethyl acetate: hexane =
H80: 50 -C1:00: 0), and the obtai ned crystals were

recrystallized from hexane-ethyl acetate to glve

titl eT‘éoﬁ’Tp‘éﬁﬂffbtJ(@%“tf hyileAd ~5 7o PR YRBFBPF 5 L

d@ﬁ&@ﬁﬁiss éﬁd& 'bﬂﬂhényixaﬂpbebéxylate (1.77 g, 4.35
drox d|0X|dotetrﬁ§¥dro 2H _30

m‘f“ﬁﬂ-bp%ﬂ?a’ﬁ rn1>§¢<§ n‘%‘?%ﬁﬁ&ﬁ of methgnedt HyPbPpheYd- 3-yI 1 ne

AL Re¥NdzyLe13asks hysl )1 vRen zefascan-03- ]ﬁhf]ﬂ@@@éthnmbﬂld&D
2008/ 0 %931PCT/JP20071063208 In the sane manner a o

mekBaRpe 901ukeR | {1 dldomtth FrRa @ ishiirndasagtirre at asec

62l 96l B8S ol titammikthyk kﬁs(&éncéﬁérated under reduced

hydr oxy- 1, 1-di oxi dot et r ahydr o- 2H-t.hi opyr I th
y%ssgrg, and the residue &gs purified %; s111c¥ %g§

cﬁroﬁatggﬂﬁﬁﬁy|pé@ﬁ@@yécétAHéfﬂéﬁwﬁy¥=ZﬁS?dthQBO75)b€® give
zof uran acet ate leld 89% N5 nlz 567 g¥
tEﬁaﬁbFéGSC%&?%Wd Sg 1 @/ e 237y dPSx§- Fotoriess
agbgﬁhgggebgﬁaggro 2H-t hi opyran-4-yl ) net hoxy]-2',6" - /

di net h Iblphenyl 3 yl | met hoxy) - 2, 3-di hydr o- | - benzof ura
M§- 8/ zyBPacéat e’ To a sol ution of methyl

Rh&%?kné?(ﬁﬂaﬁﬁgé G%Hﬁfﬁh vl 27, 64 ~dimethyl- 4’_53—6

(0D etra ro 1 O I an
alﬁﬁfbvﬁy%ﬁﬁméimr%p%ymg %“%’1*@6%&%}“ hghz 3F ur a
cBrBoxylate

/\/\o

CH
/ \Y 3
d“o

In the same manner as in Reference Example 18, the title
compound was obtained as a colorless oil from methyl 4'-
hydroxy-2',6’ -dimethyl-6- (phenoxymethyl)biphenyl-3-carboxylate
and 3- (methylsulfonyl)propyl 4-methylbenzenesulfonate. yield
92%.

4 NMR (CDCl;) §: 1.95(6H, s), 2.28-2.42(2H, m), 2.96(3H, s),
3.22-3.32(2H, m), 3.91(3H, s), 4.13(2H, t, J=5.4Hz), 4.68(2H
s), 6.65(2H, s), 6.77-6.85(2H, m), 6.88-6.97(1H, m), 7.17-
7.28(2H, m), 7.71-7.80(2H, m), 8.07(1H, dd, J=8.0, 1.9Hz).
Reference Example 66 {2’,6’-dimethyl-4'-[3-
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yllacetate (1.43 g, 2.61 mmol) in ethyl acetate (15
m.) was added m chl or operbenzoic acid (65% 1.39 g,

w®2@8/00my81 ) under ice cool i ng, and the m xt ur ePEEIP2007/063208

Bl SRR SLUE ek oGy p TR | o

m xt dre was acet
Wuesddsingd| y VVI th aqueous sodi umt hi osul fate soI uti on,
1 M aqueous_sodi um hydr oxi de sol ution and saturated
brine, dri Qer anhydr ous magnesi um sul fate, and
concentrat od _bnder reduced pressure. The residue was
purified by SI| ca gel colum chromat ography (ethyl 25
acet at e: hexan@H— Lo~60 - 80:20), and the obtained
crystals were rec al ld,zed from hept ane- et hyl
I'tTe conpound (1.20 g, yield 79%
HG. ¢ SS kst al s WO
ZOO%MQPCT/J%OW 063208 M5 nfz 581+ H)4-. Exanple
6
[ (3S) 16 (hé' shfnd- hydnhexyad, in dROK:Eted rmqﬂc@ P title
ran 40‘3(;w) nmet hoxy] - 2' , 6F- di net hfl bi phenyl- 3-yl }mst hoxy
af/’mp?‘@ ﬁ?dpl?ti‘lﬁéﬁzéﬁuiaaﬁokoﬁ”/ s tik fé’cq%l methyl 2',6'-
dhieh l_ut L [(A- hydroxy 1 1-
ot ot T by e B R ST A S et o] - 2
mh@pm/m@‘tbbrém?lp@eyy}lnét h@xb@xﬁlateil hwdleddl lbél%z of ura

B0 o R ARG 25415 Aniiet byl hurat (29~

2rr14)1 (2als agided. zsweaquepus3smﬂ+ymhm{,om de Z_SCﬂlU(tZI-Qn t(,l
and thgflglﬁ)(t ure was_stirred at C for hr. The

Jmesagf{lzén i Brwass dftt 0f &6 mi €h %aﬁ-é}Hz aC|6d|§‘31 (@él, s)
awirt7h 61 gl (hytdr gehl gr g @%é(l@n%)‘é‘xw and edy Wid h Je-t&h%Hz

acetate. The extract was washed with 15 s4aturate
Tori8nd - 26 2Bd BVer 7affyiouddmadmesi urh salidlat §,. @ndH, d,
Jeenegnr at ed under reduced pressure. The precipitated
crystals were recrystallized from hept ane- et hyl
Refetraneet Bxgmpiet A2 tfb-tbmammrmoanmrb%g&&dgoxybehdaldehyde
HBG% as gcolorless crystals. M5 mfz 567+ H)1-. 20

l al analysis for C31H3408S Cal cul ated: C, 65.71;
H Round: C, 65.69; H, 6.03. Exanpl e 7 net hyl
?’(33 6]({2',3 ,5,6 -tetranethyl-4'-[3-
( met hyl &ul fonyl ) pr opoxy] bi phenyl1- 3-yl | met hoxy) -2, 3-di h

ydro- & g5s8§ﬁ%95ﬂréf'§:fii5553éuﬁ§dfg§ybenzaldehyde (2.16 g,

15.4 mmol) in acetic acid (70 mL) was added a solution of

bromine (2.71 g, 17.0 mmol) in acetic acid (10 mL), and the
mixture was stirred at 45°C for 26 hr. The reaction mixture
was concentrated under reduced pressure, brine was added to
the residue, and the mixture was extracted with ethyl acetate.
The extract was dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (ethyl acetate:hexane =
5:95 - 40:60) to give the title compound (2.74 g, yield 81%)
as colorless crystals.

'H NMR (CDCls) §: 6.85(1H, d, J=12.2Hz), 7.94(1H, d, J=7.5Hz),
9.96(1H, s), 12.08(1H, br s).
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Hp Hp, SOCH3 \\ 00CH, O A solution of nethyl
[ (35) - 6- hydroxy-2, 3-di hydro-1- WO

WQoOM8H@OIN31PCT/ JP2007/ 063208 benzof ur an- 3-yl | BCEIRDE7/063208

RdEekthdk Ekip1818B) . 4{ Bed,yRossd) <5- —o-
tetramnet hyl-a%'%- [ 3-(m=.\;l h%%%%%n}; )p5r éopré))@ﬁ bzl phenyl- 3-
Yot ldedve®7 g, 1.00 nmol ) and tri butyl phosphi ne
324 g, 1.60 mmol) in toluene (15 nm) was stirred,
- 5 (azodi carbonyl ) di pi peridine (0.404 g, 1.60
was added, and the mi xture was stirred at room’
tenpefature %or 1.5 hr under nitrogen atnosphere.
Hexane™~ 8 ™y was added to the reaction m xture, the
preci pitat gd igsol ubl e substance was filtered off, and
the Bl tratewas concentrated under reduced /o
pressure. The residue was purified by silica ge

I te:h = 3Q:.70 - )
o Doy HRTRERE ARNef A s K A G S Sk s title

> compeund oeisesbteiihed Mes i@l &bledM drydtal SN S-S romo-2-

10

i5

20

Ry st B R FPRP SR b S B I 1295 AR - 273 ineSe
"HdBR 1{Ccbenpolsyr ans8gh) asel i ¢, asidl Sl G)HSOCR @, 4,
J=7.5Hz), 10.03(1H, s).

Reference Example 69 6—(benzyloxy)—4—fluoro—2’,6’-dimethyl—4’—
[3—(methylthio)propoxy]biphenyl—3—carbaldehyde

O
CH; F
H

CH,

In the same manner as in Reference Example 56, the title
compound was obtained.as a yellow oil from 4- (benzyloxy) -5-
bromo-2-fluorobenzaldehyde and {2, 6-dimethyl-4-[3-
(methylthio)propoxy]phenyl }boronic acid. yield 88%.

"H NMR (CDC1s) §: 1.97(6H, s), 2.06-2.12(2H, m), 2.14(3H, s),
2.71(2H, t, J=7.2Hz), 4.09(2H, t, J=6.1Hz), 5.12 (24, s),
6.67(2H, s), 6.74(1H, d, J=12.4Hz), 7.16-7.22(2H, m), 7.27-

7.36(3H, m), 7.58(1H, d, J=8.3Hz), 10.23(1H, s).

Reference Example 70 {6—(benzyloxy)—4—fluoro—2’,6’—dimethyl—
4’—[3—(methylthio)propoxy]biphenyl—B—yl}methanol
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00CH3 0 To a solution of nethyl
[(3S)-6-(12',3",5",6"-

wao etosamshy1- 4' - [ 3- (et hyl sul f onyl ) pr opoxy] bi phernyr2o®+063208

20 yl ) met hoxy) - 2, 3-di hydr o- 1- benzof uran- 3-yl ] acet ate
(0.457 g, 7896 mMmol) in a m xed sol vent of nethanol
(2 nmb) and\Le’ ahydrofuran (4 nL) was added 2 M
aqueous sodi um hydroxi de solution (1 L), and the
m xture was sibP e~at-F50C for 2 hr. The reaction
m xture was di i ter, acidified with 1 25 M

S acted with ethyl acetate.
Hibe extract e mashed with saturated brine, dried
gveﬁ‘w&ous meghesi um sul fate, and concentrated
under reduced pressure. The precipitated crystals were -
r ecr ydfalthiez samer @ﬁflhépt apebl Wy¢feretes Extangjierelt,hehe title

ddﬂﬂd% OWE%BB%FQQgé§7 %Iiyé§ d f%ﬁ? oéﬁ.%ﬁ:00| Jﬁgﬁéyloxy) -4-

cry st a
ﬂ@@@b@@iggi PdItnéEELQ(D?A oeszean&mm&m& PRIy 1 biphenyl-3-

&g &%% 6' d y1l-4'-[3-
JF F‘?\Lﬁlleg OnyY}% %p S/j bi phenyl 3-yl | met hoxy) - 2, 3-di h
HdNMR| bempg‘ Urgan13eglhacetat §=5 0z), 1.99 (Ol i o g3_

2[ @§5)2H6 m/dr 8x9¢42313f dShyd2 07]1b%¥hzd:f,uruhﬂ7-.$ﬂzl l-acetogt(eH, t,

1 h
J(:% %ﬁ% 213t4 36/; nS/I pr opoxyﬂ b 1%‘%& 3 vl 15 & HaRol S)
6(@2348,gd, 1J@(D1rrﬁi=jt) aVldOS(lIbutd/,l hasphiz)e (01324 .90 (2H, m),
0 ol uene (15 nlL) was stirred,
! 2@ 7n§gééFCaVL0nyl)dlplperldlne /o (0.404 g, 1.60
Rafelrenv@SERSEEle ANd iyl X (Wi -as (Li(HERY @Bx&?gylfluoro—
g nperature for 1.5 hr under nltrogen atnDspK

nelP8tRYY —das [ 3d freeth vl ko msemaxzyr bnphtewé 3the
fjltered of f d
y@gﬁ@tﬁbk?;eﬁ' 5DSPh Y £8-f%%{ezgﬂﬁf§f 905 el ngssurgn

trate was C ncent

The resid was purified 15 by S|I|ca gel col um
chr onat ogr (et hyl acet at e: hexane 40: 60 - 80: 20)
to give thextity e conmpound (0.442 g, yield 82% as a
col orl ess oilé P39 HA + H) +.

z

o o)

O~cH,
o

In the same manner as in Reference Example 22, the title
compound was obtained as a colorless oil from {6- (benzyloxy) -
4—fluoro—2’,6’—dimethyl—4’—[3—(methylthio)propoxy]biphenyl—S—
vl}lmethanol and methyl [ (38)-6-hydroxy-2,3-dihydro-1-
benzofuran-3-yl]acetate. vyield 80%.
'H NMR (CDCls) §: 1.97(6H, s), 2.04-2.13(2H, m), 2.14(3H, s),
2.54(1H, dd, J=16.5, 9.3Hz), 2.66-2.79(3H, m), 3.71(3H, s),
3.73-3.85(1H, m), 4.08(2H, t, J=6.1Hz), 4.25(1H, dd, J=9.1,
6.1Hz), 4.74(1H, t, J=8.9Hz), 5.02(4H, s), 6.42-6.50(2H, m),
6.66(2H, s), 6.73(1H, d, J=11.7Hz), 7.00(1H, d, J=7.9Hz),
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Exanple 10 [(3S)-6-([2',6" -dinethyl-4'-[3- 20 _
(met hyl sul fonyl) pr opoxy] bi pheny1- 3-yl | met hoxy) - 2, 3-di h

w eo8rodieenzof ur an- 3-yl | acetic acid 0 To a sPETIIR2007/063208
ofioEH)yl, [ 638). 762§ 127, 1-4¢i 5By 1 - [ 3- .
(rre({T(ﬁ;iljsul fonyl) pr ?)poxy] bi phengll-'S-n;‘l/W 1 met hoxy) - 2, 3-di h
Bxample 125mpehybf Uf 3% 36y ({ Heel @t 6 (loki8loge tdaBl@ro-2H-

i_n_a_nj obveps _of thanol, (2 nl) and _ _
el R 0 B A e e s ey -2, 3
diydrdwo-debealzotfiioant3-p1) acengté he WO _
2008MD1931PCT/ JP2007/ 063208 m xture was stirred at 50C

for 2 hr. ction mxture was diluted with water,
&k dified hycﬂrochl oric acid, and extracted
G#X'h et hy . XtTact was washed with

saturat ed\b e, dried Que nhydr ous nmagnesi um

sulfate? and Sboncentrated | @r-qgeduced pressure.
The precipitated crystals were recr_flst allized from
hept ane-ethyl acetate to give the title conpound

(0,378 SurfhShd SB0a85, 60| BdEon Sastals, Bz 522
b@@ﬂzealfh@taﬁd3|-§1 ] ?ée@@te Ho &2d$-g Fout omo186: 4% Hh(1, 1-
dgéégﬁogxegghgpzor%thmwwgmm@gm——zz',,es'-—
d%%n%;%h@?%?%ﬂgﬁgy—l?, SV AOBRY) 1S 5 Y 4 ol rhiR15 OLRE"
ylTacetit aci

tributylphosphine (0.324 g, 1.60 mmol) in toluene (15 mL) was
stirred, 1,1’-(azodicarbonyl)dipiperidine (0.404 g, 1.60 mmol)
was added, and the mixture was stirred at room temperature for
3 hr under nitrogen atmosphere. Hexane (8 mL) was added to the
reaction mixture, the precipitated insoluble substance was
filtered off, and the filtrate was concentrated under reduced
pressure. The residue was purified by silica gel column
chromatography (ethyl acetate:hexane = 30:70 - 70:30) to give
the title compound (0.432 g, yield 79%) as a colorless oil.
MS m/z 551 (M + H)*. |

Example 2 [(38)—6—({4’—[(1,1—dioxidotetrahydro—2H—thiopyran—4—
yl)oxy]—2’,6’—dimethylbiphenyl—B—yl}methoxy)—2,3—dihydro—l—

benzofuran-3-yllacetic acid

OH
o

To a solution of methyl [(3S)-6-({4’-[(1,1-
dioxidotetrahydro-2H-thiopyran-4-yl)oxy]-2’, 6’ -
dimethylbiphenyl-3-yllmethoxy) -2, 3-dihydro~1-benzofuran—-3-
yllacetate (0.427 g, 0.775 mmol) in a mixed solvent of
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To a solution of [(38)-6-({41-[2-(ethylthio)ethoxy]-
2', 6" -di net hyl bi phenyl-3-yl} net hoxy) -2, 3-di hydr o- 1- ben

wa ofosnane3t yl J acetic acid (0.304 g, 0.617 nmmol )PETIIP2007/063208

nreiHaRal @1anﬁa%e%§gﬁ?dg69ﬁf‘éﬁe (2 50 éf@gcg&%%@ M

pot assi um peroxysul fate (frade 20 name:

FALRUG S hyAregide §5lntionuhbtienl) ,C&ind:dﬂ'le mg,xture was
ykLe S rr faor

Fadude B St | 3] Sanlf il atiEd Ho hucea

V\tléiﬂmmaa?tem,eac'ttiefnedcwmh I Mt iy @r SEs] $h 1 Ut Yy tafﬁd

tr % h ethyl acetate. The ext ract

%ﬁg eyliﬁt ggiu?ﬁ? ates bheextaacdd wapeashed with
Saﬁmydk@dsb&&ﬁ@?sdﬁﬂéaubﬁéfeanﬁ?@&éﬁ%"ﬁ%%ﬂé?{?ﬁl§H¥%§te, and
reduced pressure The residue was puri
Presataated vpder naducpe Mat]mm cr‘Ihe: @h:tscwplld=.ated crystals

t cetate.to give

A ysstna (025 o8 FoFaft Yt A i v the
t@,fqlgt abmpoﬁﬂdl\/ESOrrBEZSQS yi:qeﬂd keae, Fa@raal%ﬂ%srgetdixﬂstals

2" 6" -di et hyl-4' -[ 3-
g@%ogfg{ i’ﬁ 352007/ 063208 (rret hyl sul fonyl)
Eaaﬁ.pméyla bk 13- V{M"er(tdﬁrﬂgox -1,1- d18x%\do Ft]{a %dro—zH—

di hydr o- 1benzof uran-3 cetaf é
BF'OWFPIQTZI['Y?S@SI}‘Q@WE}D&W ml@lpheﬂly)l ~3-yl}methoxy) -
n £ 0.7 50 mmo

2?@ QQngl?g2§ Méﬂl%?ﬁﬁe 1§1§ ?tyl-][z%‘:-%nett%yl sul f onyl ) pr opoxy

] bi pheny1- 3- et hanol (1.28 g, 3.50 tonal) and

tributyl phos 13 g, 5.60 tonal) in a m xed

sol vent of ' \ A tetrahydrofuran (5 m)

was.. s ‘ 10 (az

(Y. 417g, ©5. 60 nebl) was added, L _
OsSirred at roomtenperature fo hfHaunder ni trogen

et nosphere. Hexane (50 nlL) was agded to the reactiaon

m xture, the precipitated insoluble substance was

filteFed ofdlutsieh td rfetiltylat(@-wd4’ cqﬂaehydabegtuﬂﬁlghydro -2H-

té?ﬁ#gggﬁgfe%fﬁ%%%xgﬁgb#gvggfgﬁﬁ%tﬁaib £E£§$ 3- yl}methoxy)

2, 3-dihydro-l-benzofuran-3-yl]acetate (0.689 g, 1.26 mmol) in

ethyl acetate (5 mL) was added m-chloroperbenzoic acid (72%,
0.602 g, 2.51 mmol), and the mixture was stirred at room
temperature for 2 hr. The reaction mixture was diluted with
ethyl acetate, washed successively with 1 M aqueous sodium
hydroxide solution and saturated brine, dried over anhydrous
magnesium sulfate, and concentrated under reduced pressure.
The residue was purified by silica gel column chromatography
(ethyl acetate:hexane = 50:50 - 100:0), and the obtained
crystals were recrystallized from hexane-ethyl acetate to give
the title compound (0.416 g, yield 57%) as colorless crystals.
MS m/z 581 (M + H)*.

Example 4 [6—({4’—[(4—hydroxy-1,l—dioxidotetrahydro—ZH—
thiopyran—4—yl)methoxy]—2’,6’-dimethylbiphenyl—3—yl}methoxy)—
2,3—dihydro—l-benzofuran—3—yl]acetic acid
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(ethyl acetate: hexane = 40:60 - 80:20) and basic
silica gel colum chromatography (ethyl acetate: hexane
we20000@03t 100: 0), and the obtai ned crystals WetEJIJP2007/063208
recrystallized fr hept aneet hyl acetate to give the
[ ) g, y| eld 779 20 as colorl ess
)

crystals. o Exanpl e 13

[(3S)08- ({3 ethy1-4' -[ 3- ‘

( S phieny1- 3-yl | met hoxy) - 2, 3-di h

o oIbenzofuranSyJ]acetlca 25 CH3 O\\CH 00 O
[(3S)-6-(3" -fluoro-2',6" -

T a solution of methyl \
di met hy1-4'-[ 3- (et hyl sul f onyl ) propoxy] bi pheny1-3-yl I m

et hoxylr thé0s3e@8mMAAHA31RETLd PROGIDE320

2, 3-di hydr o- 1S benzof ur an- 3-yl | acet%te (0 .8the tltle ffglpound
"atbloP i necthegegoderkens ofyabehanbromn 4tn¢T¢_T)yJan[c6 ({47 -1 (4~

r qf_ur ueo Qdi
Ay 06 oot an e Al 8= LT R S e -
? 2e{t, BoCifetthy LhiphEhglraagl jnathoxy 2, 5-dEsydid-ut-eénzo furan-
acidified with I Mhydrochloric acid, and

yu

:%Q@QaéF%SRﬁtf1%f ?I Fcetate. The extract was washed

M8 Y zsa&tear qived giipe, dried over anhydrous magnesi um
sulfate and concentrated under reduced pressure. The

Exagmlge SnaBe byl f [ 638 by6si 14 cd dethvisbiomwl, 1-
dq%&qr&%tt@%gﬂ?mr&egﬁ%h PR IR AR PO e

talne rysta Were T rysV
10 dflm@fﬁmyébapéeeyhy[s ut tmatizoxy) €2 v2-d teydid e eoprurdn - 3-
Y@@F%%gf%e yield 62% as colorless crystals. M5 mz 543
+ .

O\CH3

o

To a solution of methyl [(3S)-6-({4’-[(4-
hydroxytetrahydro-2H—thiopyran—4—yl)methoxy]—2’,6’—

15 dimethylbiphenyl—B—yl}methoxy)42,3—dihydro—1—benzofuran—3—
yllacetate (1.43 g, 2.61 mmol) in ethyl acetate (15 mL) was
added m-chloroperbenzoic acid (65%, 1.39 g, 5.22 mmol) under
ice-cooling, and the mixture was stirred at the same
temperature for 2 hr. The reaction mixture was diluted with

20 ethyl acetate, washed successively with aqueous sodium
thiosulfate solution, 1 M aqueous sodium hydroxide solution
and saturated brine, dried over anhydrous magnesium sulfate,
and concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (ethyl

25 acetate:hexane = 40:60 - 80:20), and the obtained crystals
were recrystallized from heptane-ethyl acetate to give the

title compound (1.20 g, yield 79%) as colorless crystals.
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El emental anal ysis for C29H3I FO7S 15 Cal cul ated: C,
64.19; H 5.76. Found: C, 64.40; H, 5.92. Exanple 14
wopiosoalody active folLm of methyl (6-hydroxy- 2, BeT/JP2007/063208
M hy/dr &8ll- henzofyran- 3-yl ) acetate HO H3 20To a m xture
of (1, 5-cycl ooctadi ene)rhodi um .
%W%mﬂlﬁbﬁbnéﬂﬁaheéuKf@hafé41uydnqﬁy7%u11ﬁigapdw¢eF@Ehydro—2H-
. _ hanol, ( ' | ciensl -
B R SRR "2 0E Bt B B GRE W methoxy)
Ht31didydap-lobentefpesatBr ¢l f acetlfc Mdid This was added
to nethyl (6-hydroxy-1-benzofuran-3- 25 yl)acetate (51
nmg), and thecrj x¢itg was stirred at 70C for 3 hr under
0.7 MPa hydr age e reaction mxture was
. the enantioneric
EXCeS$ N 9%, d was 41. 5%
(clondiiti ons of high performancg | Oui d chromat ogr aphy)
%Sosol um: CHI RALPAK AS (manuf act\ur ed by DAI CEL
EHEM CAL | NDUSTRI ES LTD.) nobil e Qhase:

- - | i O 5/ 15 WO
3006/ 48185 BERF SP3085 10BSBEE £ | 48 141 L2l el Suporky-1, 1-
dleteabitenraklydt820mAth i SSPPas-al-Uy e :métqw(%elge gture

retention time; 15 mn (74.0%, 19 mn %)
ERSNpVeLiBhEpY L cAryY} Bethowy ¥ v M- hiidteil-benzofuran-—3-

yiGarRethexy18. 3s2dihyer 834 -ReMzef 4l apydd agstale Ko

methanol (2 mL) and tetrahydrofuran (4 mL) was added 2 M

aqueous sodium hydroxide solution (1 mL), and the mixture was
stirred at 50°C for 2 hr. The reaction mixture was diluted
with water, acidified with 1 M hydrochloric acid, and
extracted with ethyl acetate. The extract was washed with

saturated brine, dried over anhydrous magnesium sulfate, and

concentrated under reduced pressure. The precipitated crystals

were recrystallized from heptane-ethyl acetate to give the
title compound (0.358.g, yield 76%) as colorless crystals.

MS m/z 567 (M + H)*. |

Elemental analysis for CsiHs,0gS

Calculated: C, 65.71; H, 6.05.

Found: C, 65.69; H, 6.03.

Example 7 methyl [(38)-6-({2",3",5",6" -tetramethyl-4’-[3~
(methylsulfonyl)propoxy]biphenyl—3—yl}methoxy)—2,3—dihydro—1-

benzofuran-3-yllacetate

O\CHa

0
A solution of methyl [(3S)-6-hydroxy-2,3-dihydro-1-
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CH3 To a m xture of (1,5-cyclooctadiene)rhodi um
trifluoronethanesul fonate (12 ngy) and (R, R) - Me- BPE

w@ 2008/00m931 i 0 was added net hanol (2.5 m) suffimﬁmmwomzos

serbﬁdfaﬂgre—@%»a]%&%tgaao @69' 5helnbe$tff&581 Shfi'irf , 67 -
at roomtenperaturefor Thi s was a

tRrape e ind’ md>dy- meﬁéﬁiaﬂmfanympwp@smmmegrs;am;a

Xt Sti 70C.for..3 hr nder -
%Qq“é rﬂ(?glenlb;?’gowggﬁetrlebbTﬂm Fbadio r‘}ﬁ)%%]réq (0.324
qv,uaﬂntﬁﬁ‘ |Irmzblby IHPiEGluAsea ( rLEsmLI w&iilE‘sEI\ﬁféd,OnF,rl’C-
80/ .and.the vy

fa oon&q §ly ﬁeﬁéfjf'laiamﬁﬁc%o‘fl i Gui Jd @%rw)ogfaeﬁpm@ded,
0al Wi n@wta/ﬁle%gsA@tBHréaaaﬂf@&éﬂrﬁanﬁarmi%%or 1.5 hr
CHEM CAL | NDUSTRI ES LTD.) 20 nobi | hase:
WsroArragernatapsphsrare Hexans )(z&)mac)) walsowddatieto the

gy ct t tu room
rjea[rg:pﬂgrdat ur é%?lté:t%entclﬁgnp 3%%]{&9 lfe%@%ﬁ ségosfﬁaﬁlce was
f(lz:;ea%d 25 fEx angll Ehé6f®btra’aélwa:§l0¢¢ﬂceeﬁ’©faméli under reduced

hoxy ﬁ 3-di hydr o- 1benzaof uran- 3-yl )acetic _acid

ef%%b Thé redldusiwas, Rirdified by silica gel column

r t r-o esy {.onat
Tt b oo I i
‘%&’@tﬁ&rn%ﬁ F?msolvﬁ}? $0f #1621 entyie kAR uisem o lamjess oil.
magﬂ/zarg,@ﬁ hf mixiure was stirred at roomtenperature

mn. This was added to a m xture of
Eefemtehaxy{ (Behzef UF2in-B-,\8"), 8¢ etiet ramiedt h{3 L 45 -m3) and

TR R Lo PR e (e Dl iy g veizo-1-

bawmiphaheB -yheatencti opidi xture was quantified by
HPLC. As a result, the enantioneric excess was 86. 2%

and the yiel dcwas 38, 4% (conditions of high
per f or map oqgatoraphy) /0 col um:

CHI RALPAK® AS bfI turedyy
HLADUSTRLES \_nobi | e asel
: n- fexane/ 2 proparfdb/ tri fiouor oackt atayy (vol ums ratio:
9§/§’/o 1) flo@srate: 1.0 nl/min
nm tenperature: roomtenperatureo

To a solution of methyl [(3S)-6-({2",3",5",6'-

tetramethyl—4’—[3—(methylsulfohyl)propoxy]biphenyl—3—
yl}methoxy)—2,3—dihydro—1—benzofuran—3—yl]acetate (0.457 g,
0.806 mmol) in a mixed solvent of methanol (2 mL) and
tetrahydrofuran (4 mL) was added 2 M aqueous sodium hydroxide
solution (1 mL), and the mixture was stirred at 50°C for 2 hr.
The reaction mixture was diluted with water, acidified with 1
M hydrochloric acid, and extracted with ethyl acetate. The
extract was washed with saturated brine, dried over anhydrous
magnesium sulfate, and concentrated under reduced bressure.
The precipitated crystals were recrystallized from heptane-
ethyl acetate to give the title compound (0.417 g, yield 94%)
as colorless crystals.

MS m/z 553 (M + H)".
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retention tinme: 22 mn (93.1%, 24 mn (6.9% Exanple
17 optically active form of
W@ BooRgpaivexy- 2, 3- di hydr o- 1benzof ur an- 3- yl ) acet i BCEII2d07233208
Hdmple 9 TRy® T(SEYLE-Pfor 67 —qi 47 —[3=
(1, éa ceycl olggt a%l’i enrtné) rﬁodi S{hzt’r?fl%lcﬁeotn% a4nes[lﬁ fonate
(et hif)s vdfonys,) BroBoxFé bi pHANEL ¢ 34y hiphe Wasxk piddedB-dihydro-1-
(15 7). sufficiently substituted by argon
H&%%baf]él%]gr]t %ynqjﬁcl#gtﬁas stirred at roomtenperature
15 25 mn. To a m xture of ~
(6-hydroxy-|-o§hzj

and sodi um 9Q A Was added mnet hanol (35
I_m:) sufficie rgon gas. The
sar I'er s added thereto,

fetganct” sof utfonciy epar ed
aral @he mixture was stirred at regm t@mperature for 2
hr under 0.7 MPa 30 hydrogen atnosghere. The reaction
m xture was quantified by HPLC. As a result, the
enant Pomerliut iexcessme@hy91{ 296) a6ch ydreow-et B -Vishydro—1-
98. 5% WD_2008/ 001931PCT/ JP2007/ 063208 (conditions_
RS AT aperr YlaareLiatrqiP d2 8B 8nat odf aprsA) coldimf’ —~dimethyl-
ACH
NDOSTA EL LT o BEpEO R DYp R s 7 Mt hanol (0.348 5,
In-O%exEed) eendnsiribuityinbespbtnat €0 (324 uve ¥ &40 omcB) in

/ 0. w, rate; . m/m n_detection: (220 s
t?rju U’E?[éa nﬁé&a&%ﬁe@?o%ﬁ%% E%%ér %?]UI‘ eg?‘ze?%rﬁ? OI}Lij’l\ir?eq.zlpzl?er idine
(9.4 044 g4 %L,. 629mnbi ) ( 5s64lde@,Thend eged ik tipd W WAS rred at
neutralized, and _conceptyated under reduced pressure.

& f8Ft 1t Pof

TOR8 FEBPRTE T BUBEERht vRAGr aPigpe. Hexane
(@CﬁﬂﬁtﬁasTBQdQGQQBi%hba¥8écﬂ@§nWﬁ§£%ﬁEé“tﬁhé“ﬁf&éﬂﬁy%ated

brine, dried over anhydrous sodium sulfate,

insoluble substance was filtered off, and the filtrate was
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (ethyl acetate:hexane =
40:60 - 80:20) to give the title compound (0.442 g, vield 82%)
as a colorless oil.

MS m/z 539 (M + H)'.

Example 10 [(3S)-6-({2’,6’~dimethyl-4’-[3-
(methylsulfonyl)propoxylbiphenyl-3-yl}methoxy) -2, 3-dihydro-1-

benzofuran-3-yl]lacetic acid

To a solution of methyl [(3S)-6-({2’,6’-dimethyl-4’-[3-
(methylsulfonyl)propoxylbiphenyl-3-yllmethoxy) -2, 3-dihydro-1-
benzofuran-3~yllacetate (0.438 g, 0.813 mmol) in a mixed
solvent of methanol (2 mL) and tetrahydrofuran (4 nL) was

added 2 M aqueous sodium hydroxide solution (1 mL), and the
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naturally filtered, and concentrated under reduced
pressure. 15 The obtai ned residue was purified by

W(sizdo'smmwgel chromat ography to give col orl ess CPYBIRNE7/063208

I%](xaén% fgsy 's%ll‘}r%gl g%’ 585@%610'?51:‘: eﬁ'ﬁgs§eggt§oo/°n Ilnllxture was

di(13&eds Wiy may:ei*,, 3adiibydied lwbehnzbf MriaydBoclyl d eicetaaiiel, and
e _of 5-cycl ooct adl ene) r hodi um

?H%F?%Fgﬁd;‘?& ¥ X@é(ﬁf GﬁsFé%%ssa By)S¥pct wds washed with

&k Datdd barine [ANE16628vEY) aMR§dAGEE Gn it HaNah é&i%%te, and
L) suffl Ci entli)é substituted by argon gas, and the

Crﬁl}&emr teaked FedediCegonRr e8apes at ihe r&aﬂl@ltscteal crystals
y. 3
8 Yo e ok BEPEIE AT SR ALS e e

it Jrea rumimpEB@@l rt0). 35Uf &, ciybaldyss%bsas tmbcdrha/sarcgqstals .

s., The .met hanql ,sol uti on prepared earlier was added
I\?%é[}/eztg’%%n(y]ﬁh 'mtxture WO _
EQ@ 19343 CT6d B2687/ 06328 swas stirred at room
C;;rrperature for 2 hr under 0.7 MPa hydrogen

3. CThé6r88¢t HonSmi Rt ure was quantified by
PRl 6 %4.98ul §y, khggsenantioneric excess was 90. 8%

the yiel'd was quantltatlve 5 (conditions of high

Hyamfdremdidc e [ (Bt 6 ¢ b4 o -o(rtaphygu Icfalnyin) .o tBIRAERAK 67 -

b TR B Ry P B RERL T 119 et G o a3~

yMelas o aldia: 90/ 10/0.1) 10 flowrate: 1.0 m_/m n
det ecti on: UV(220 ma) tenperature: roomtenperature
retentlontlrr@H "N (4.6%, 29 mn (95.4%

o o

O\\ U

OH

@)

To a solution of [(3S)-6-({4’'-[2-(ethylthio)ethoxy]-
27,6’ -dimethylbiphenyl-3-yl}methoxy) -2, 3-dihydro-1-benzofuran-
3-yllacetic acid (0.304 g, 0.617 mmol) in methanol (10 mL) was
added dropwise a solution of potassium peroxysulfate (trade
name: OXONE, 0.569 g, 0.926 mmol) in water (5 mL) under ice-
cooling, and the mixture was stirred for 12 hr, during which
the mixture was allowed to gradually warm to room temperature.
The reaction mixture was diluted with water, and extracted
with ethyl acetate. The extract was washed with saturated
brine, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was purified
by preparative HPLC, and the obtained crystals were
recrystallized from heptane-ethyl acetate to give the title
compound (0.237 g, yield 73%) as colorless crystals.
MS m/z 525 (M + H)".
Example 12 methyl [(3S)—é—({3’—fluoro—2’,6'—dimethyl—4’—[3—

l1le
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The reaction m xture was concentrated under reduced 15
pressure, and the residue was partitioned between
walzdoshed3hydr ochl oric acid and ethyl acetate. A¢EIP2007/063208

I . 2, | _
e A ot D g Sy L0 Ph L PR R e S By
hemrodmmeat-8d ydddertréduced pressure. The resi due was
suspended i n nmethanol (200 nL), 20 concentrated
sul furic acidcll4-g L) was added at 0C, and the
m xture was heat ed daorelu&ﬁorl 5 hr. The
g was conc under reduced
Ha® S W was ad nd the m xture was
e%?%;gfia\ t eﬁﬁ%l acetate. TRhe extgpact was washed
successively With saturated aqueo sodi um 25
hydr ogencar bonat e and saturated br®ne, dried over

anhydr,o neS| t oncentr at nde

reducéd%%lggsure ’%%g g %%@c}b\(ff % %y C§1 dszz? 1-

kgae:lzotf@]ram%eb&@&aé@atépw 729 hy) 3080 ain@)1)t,0 @/ 1iReo-
tl e conpound ield 93% as a pale br own

25’0I6| JALPRIERYAF 6gué§ \Aﬁgt%mwlr%%ly ) RERPORY lisiahewividg 3-
yq(}ﬁldz'th'a%i Qf . EBQB D@”s@ﬁgi&?f)e éﬂcﬂt‘&ﬁkﬁl’é ?fo%h%‘éy (1.13 g,

girve he tlt e conpoun g, enant’i
5e>6@e§1§10993 6% aymedeQS%vent (@fantobltuezmes @5 miIgh and

r ronat ogr aphy) £ l,um: CH RALPAK
t%% né*é%?i—‘@ 8 gA‘I"’E:EL 11135 7 NDUSTRI ES
Ia'EBdﬁcaMBoﬁQG)&dﬁ)ﬁiﬁSi:E’@il’ﬂé P20071 (93208 0vekidie RRasedded, and

- hexane/ 2- propangl (volune ratio: 88/ 12) flow rate:

FEAAR S ?écFFéﬁre@J\ﬁ*% 20PPR UFTRERIeHS fior Ldwcunder

nExadpke &%mos here. H (50 mI, dded to th
[(3%? 6- hydroxyrree}iahriﬁ) o Mmat b, 4ddpg. to the reaction

reaction m X

H‘GPF@PP??IIS Me)cppgmmjibulpﬁeﬂ;yble ySUbﬁEahogy)vaz Fidikred off,

a¥1gir (Eh F?ég}ﬂg@ %gsy{:&qg ffa’@c%qfr}deé:l red ScoelofJ tﬂr%%s%fre. The

nethyl ace oxyne
nestikipé- was[ﬁutmfihylbylénhy¢apnﬂpaxymhmphﬁnxmm&d@ﬂamMy

i hydro-1 - ran- 3-yl]acetate (1.1
UL 5ot R ke bl vath - IO At TPt Fidida gel
coglufnahyei-ehtta8r&Shil) e ¥R$1 aglelath e MAGHROUS SPEHUD 100:0),
hydr oxi de solution (2 m), and the m xture was stirred

aélfi the pbrapnpd crystabacyerm recavAtallls apss o heptane-

e oo ot G 6 AR Y e Y8R 7%

am cthleaflesat edybtahe, dried over anhydrous nmagnesi um
ul f,at entrated under reduced pressure. The
Mges gs&agﬁpurﬁfled by silica gel colum

E&bfnpmat Qgr apttys)(-ea-hw3’a-CﬁTLﬁ;tx%—|29>$%med1m%Qh§Q 20-13-
100; 0) and ﬁaratlve HPLC, and the obtained crystals
(erhy éell;@wit Plzfélaowbbﬁmw@flhmet&@&yar@,t%dghvéro 1-

vkB@ofuran-3-yllacetic acid

OH

o

To a solution of methyl [(3S)-6-({3’~-fluoro-2’,6"-
dimethyl-4’-[3- (methylsulfonyl)propoxylbiphenyl-3-yl}methoxy) -
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title conpound(0.508 g, yield 51%as col orl ess
crystals. IH

WORREODEIB) 5: 2. 00( 311, s), 2. 30- 2. 41( 211, m), 2. 55PCT/EDHWIM3208

2,3-dihydro-1- benzofuran— l]acetate 0,418 .14 ol) in
2722, 81(111, ) 52860371 35°5°53. 0511 %% o H g
azgmgcegg(spﬂ. 043 @@@ngol (4 mL and tetrahydrofuran (8 mL)

s B b Dbt B e o i, o
‘Gmilﬂmﬂyuxﬁh@3(311rded at 50°C for 2 hr. The reaction mixture
m%@?ﬁ@j%kééfgg Q%?,ngc1d%?£ééJW1th 1 M hydrochloric acid,
and extracted with ethyl acetate. The extract was washed with
saturated brine, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (ethyl acetate:hexane =
50:50 - 100:0), and the obtained crystals were recrystallized
from hexane-ethyl acetate to give the title compound (0.248 g,
yield 62%) as colorless crystals.

MS m/z 543 (M + H)*

Elemental analysis for CyoHs;FO,S

Calculated: C, 64.19; H, 5.76.

Found: C, 64.40; H, 5.92.

Example 14 optically active form of methyl (6=hydroxy-2, 3-
dihydro—l-benzofuran—B—yl)acetate

HO o

O~cH,
O
To a mixture of (1,5—cyciéoctadiene)rhodium

trifluoromethanesulfonate (12 mg) and (R,R)-Me-BPE (6.5 mg)
was added methanol (2.5 mL) sufficiently substituted with
argon gas, and the mixture was stirred at room temperature for
15 min. This was added to methyl (6-~hydroxy-1l-benzofuran-3-
yl)acetate (51 mg), and the mixture wés stirred at 70°C for 3
hr under 0.7 MPa hydrogen atmosphere. The reaction mixture was
quantified by HPLC. As a result, the enantiomeric excess was
47.9%, and the yield was 41.5%.
(conditions of high performance liquid chromatography)
column: CHIRALPAK AS (manufactured by DAICEL CHEMICAL
INDUSTRIES LTD.)

mobile phase: n—hexane/Z—propanol (volume ratio: 85/15)
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7.36-7.46(2H, ). Exanple 20
[(3S)-6-(12',6' -dimethyl-4' -[3- 3

w@ nBhylosul f onyl ) pr opoxy] bi phenyl- 3-yl } net hoxypeR2JRoai/ (53208

S ﬂa&t@izqf,wr@ﬁm%m)ﬁn] acetic acid 0.5 hydrate
C&(35 -6-({2', 6 -D nethyl-4'-[3-

QﬁQQRHQ§UIﬂWhMQP@r@pdxy]blphenyl 3-yl }met hoxy) - 2, 3-di h

ur, acetic acid was
reg%é§£1llze %}g%ﬁ'%ﬁéﬁkF Swat er to give the title
mmamnm asimeal a5l eds qrysval s. wilﬁi@ 8.58@00 NVR

Eé@mpi%é% CBESrR] 1Y 2Bkt Tl O b (GHmeEhowy-2, 3-

/ 243 375387(1H m,
4. 3(2H175?enfOEU§Eé 3 X%%(g?ﬁflﬂ%d, J=9.1. 6.0Hz),

J=9. 1Hz), 5.06(2H, s), 6.44-6.52(2H, m),
7.02-7.10(2H, n), 7.16(1H s),

7.35- K 2H, é? Exanpl e 21 nethyl

[ (35)-6- ({- chlT@ko-2', 6' -di nethyl -4'-[3- 15
(nethylsquC)xl)propoxy]blphenyl 3- yI}nethoxy) 2,3-dih
ydr o- 1benzof uran- 3-yl | acet at e 20l n the same manner

g, 88
bt a1 ot a8 e ocT bas vt SheI G AR S
t[r(liéyoe'ofnegha@ﬁsgﬂéonathydlbmyg)z a1ed - di,rﬁa)t-h@d—kﬁﬁihe(r@/fr mg)
s %ghgﬁaegﬁék ﬂfénys¥%$gp§?§¥{gfgﬁ% '1:%3Q9f%&%é§‘%y argon
g¢sneah¢1Mhazmmgsukéowasestyffé@ 88%octh MmpErathte (Mr 15
i TREE (4R chided. & e thyelrgip horyg 1-benzofuran-3-

yreichybsul f(eBYhyp! 0BaYIRE PhemiiS8-wdd athaeny -4 F@kheor 3
ydro-1- WO 2008/ 001931PCT/JP2007/ 063208

hgeﬁ@gﬁgrgn73M§p|ay@rpgegcatmosphere The reaction mixture was
quantified by HPLC. As a result, the enantiomeric excess was

52.8%, and the yield was 24.3%.

(conditions of high performance liquid chromatography)
column: CHIRALPAK AD-RH (manufactured by DAICEL CHEMICAL
INDUSTRIES LTD.)

mobile phase: acetonitrile/water (volume ratio: 40/60)
flow rate: 1.0 mL/min

detection: UV (220 nm)

temperature: room temperature

retention time: 19 min (76.4%), 25 min (23.6%)

Example 16 optically active form of (6-methoxy-2, 3-dihydro-1-
benzofuran-3-yl)acetic acid

o
HC™ 0

OH

o

To a mixture of (1,5-cyclooctadiene)rhodium

trifluoromethanesulfonate‘(5.9 mg) and (S,8)-Et-FerroTANE (5.5
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To a solution of nethyl [(3S)-6-({3 -chloro-2',6"-
di net hyl-4'-[ 3-(net hyl sul fonyl ) propoxy] bi phenyl-3-yl}m
et hoxy)- 5 2, 3-di hydro 1- benzofuran-s-yl]acet ate
mg D - BS Mdeh ke thmlol i(2.8 fiLxeduseiveait Of s@idwnalcd? by
m) and tetrahydrofuran (4 m) was added 2 M aqueous
axgeR TRy Bk tde SERFHITEen Vas, chryedawa PN N SRprS ture for
tir 5 r Rg:g.g,r was
g\@ﬁult?ed Tlhvvlqgh@'\%gt ggdggc}:é ? d;I Jmochl o?ﬁ C
bmzcdﬁu:farm&ﬂébdtarcattneﬂ awiidh (88hpl mgb: ea:vad eSOJiwn exttitagtide (7

saturated.brine, dried over anh
FE T i BT P E5RkREr a oo SRSy Ty IAF B8 5 nx
uﬂd@ﬁswrflwﬂ§1 dﬁ‘dﬂh@% eeyst al havefeaction mixture was
recrystallize fromdleth ether ethyl acetate to
q@@%‘élﬂfédtki’}fl@l&mpéﬁné F@SEHL’S gthg i VAN GIeAS excess was
obor | kz 559 avi + Hr. El enental
Sgn% ysﬁéf%ﬁgé}zgél—%la 7S Cgliccul ated: C, 62.30; H,
(6oBdit Foumdhf Q1B B3 fomafices llquEQaﬁbr@mQBOmmw

3 6- oro 2'., 6 d| hy
{Dg T’l)lre %%%%Hop xf/l]f%“CtHenylgg 6?‘? EMI%
Inpd]gﬂmpﬁs bermzof uran- 3-yl |l acetate A soI uti on of nmet hyl

[(3S)-6-hydroxy-2, 3-dj hydro- 1- _benzaof ur an- 3- 1\{ lac?talte
mphidappsy: 1&%96 %@rO@an&uléﬁFarféwE@ace ate ({volume
rgtlg - 6l peet iyl 4' - [ 3- (et hyl sul f onyl') pr opoxy] bi pheny1-

- yl}nmet hanol (0.475 g, 1.14 nmol) and
fiL@WbmehbsQ)thGM(rD 453 m_ 1.82 mmol) in toluene (18

d%%%‘\f/\%%ﬂgt%c%%iﬁ%?w 063208

téapedacardonydbomli tinpadativre (0. 459 g, 1.82 mmol) was
added, and the m xture was stirred at tenperature

repengien GiHERr 7 thgyel? titdspiér Bin Héﬁa%é (9 nL) was
Eﬁgﬂﬁﬁet97t'B%ﬂfﬁ%ﬂﬂyoﬁc%h¥kuﬁérmtBE P& eRy @FbRF 8, 3-dihydro-1-
I nsol ubl e substancé was ltered off, and the filtrate
balasown@@ni!ﬂal)e@ic@mracﬂéﬁuced pressure. The residue

Laas purified by silica gel columm chromat ography

Scetate: hexane = 30:70 - 70:30) to give the

onpound (0.622 g, yield 89% as a yellow oil.

ti

To a mixture of (1,5-cyclooctadiene)rhodium
trifluoromethanesulfonate (47 mg) and (S,S)-Et-FerroTANE (44
mg) was added methanol (15 mL) sufficiently substituted by
argon gas, and the mixture was stirred at room temperature 15
min. To a mixture of (6-hydroxy-1l-benzofuran-3-yl)carboxylic
acid (1.92 g) and sodium methoxide (270 mg) was added methanol
(35 mL) sufficiently substituted by argon gas. The methanol
solution prepared earlier was added thereto, and the mixture
was stirred at room temperature for 2 hr under 0.7 MPa
hydrogen atmosphere. The reaction mixture was quantified by
HPLC. As a result, the enantiomeric excess was 91.2%, and the

yield was 98.5%.
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MS mz 607 (M+ H+. i Exanple 24
[(35)-6-({3",5 -dichloro-2',6 -dinethyl-4'-[3- |
wa peslayiosul f onyl ) pr opoxy] bi pheny1- 3-yl ) met hoxypeRyRodti/ (53208

- L acid T | ut i on of
%g?ﬁyﬁﬁ??%g) 6%??§ b k?g?hhﬁcgcigqu%& éhé?hé%éé%gﬁﬁ
Tpaaryty ];M'RA[L@A@TéDhﬁI smbhofigtiprep dxy | b peEn CHEB4IdRIM

]ﬁ)%.xr d| hydro 1- benzof uran- 3-yl ] acetate (0. 617
1% %%[Em*r& |n a m xed solvent of nethanol (2 m) -
n&ﬂdjke@mabﬁdr@F%b&ﬁnéﬁeﬁhhn@@ﬁtﬂﬂﬂﬁ@bﬁbi@etate (volume ratio:

gueous, sodi um hydroxi de solution (1 LEL), and the
gg:l)jt Peas stirred at 50C for 2 hr. The reaction

Mot Wa@e20 1Was pei/hyhed with water, acidified with 10%
aqueous citric amg solution, and extracted wth ethyl

l@n TR dxfPapm)was vvashed with saturated brine,

r..angh us_m eS|umsquate and
tgeH ACEAL \r(lat ed[} é ?GPBSE% Pressure. The precipitated

mtmrtabsl \m&me.r eor mshal(hi zed, fzomheptamesst hyl 25
acet at give the title conpound (0.520 g, yield
86% é'"g cGFEéFlté% BLYEUEE svasBeH i Sz g erd eeneealtrated

u@@%&y%%%uﬁgﬁ E%%E@Qf@z0?&&§§kﬁﬁé§ﬁ§%§5n6F2§}290nFH petween

Found: C, 58.69; H
WPGSE)aBd(ﬁthG aqeéahyL Arhd drganc layer was washed with

ST T Srg s Y e
nb&mraﬂ&yaﬁi3t¢kb&¢e&ﬁﬁecéﬁééﬂﬁﬁétéﬁ)under reduced pressure.
The obtained residue was purified by silica gel chromatography
to give colorless crystals (1.56 g). vyield 80.5%, enantiomeric
excess 90.3%.

'H-NMR (400 MHz, tetrahydrofuran-ds) §: 2.43(1H, dd, J=16,
11Hz), 2.67(1H, dd, J=16, 11Hz), 3.67(1H, m), 4.15(1H, dd,
J=9Hz) 4.64(1H, t-like, J=9Hz), 6.13(1H, d, J=2Hz), 6.20(1H,
dd, J=8, 2Hz), 6.93(1H, d, J=8Hz) 8.03(1H, br s), 10.9(1H, s).
Example 18 methyl [(3S)-6-hydroxy-2,3-dihydro-1-benzofuran-3-
yl]lacetate '

HO o

O~cH,
o
To a mixture of (1,5-cyclooctadiene)rhodium

trifluoromethanesulfonate (656 mg) and (S,S)-Et-FerroTANE (620
mg) was added methanol (200 mL) sufficiently substituted by
argon gas, and the mixture was stirred at room temperature 15
min. To a mixture of (6~hydroxy-1l-benzofuran-3-yl)acetate
(26.1 g) and sodium methoxide (3.8 g) was added methanol (500
mL) sufficiently substituted by argon gas. The methanol

solution prepared earlier was added thereto, and the mixture

121



10

15

20

C 25

30

35

//\\ CO 0 A solution of nethyl
[ (3S)-6-hydroxy-2, 3-di hydro-1- 5

whenzo6wsan- 3-yl | acetate (0.208 g, 1.00 mol ), PCT/JP2007/063208

f I 3
v%sl lsﬁcelt%ﬁ) lf»e go%@tggswégayé ;9% égﬁpp&ffaéP Phenydy

hydmagan mﬁmﬂm@ere( 0.399 ractli@0 mirHyrd waslquemeifieéd by

Benens®ul gyl dna QO ERBOMIBA B S o

ymeldewhsuquuhtnﬁemnbenperature for 2 hr under nitrogen
t nospher e. Fbxane was added to the reaction
ﬁ?‘%&cﬁr ons o1 Pé@rhppfeé?@amﬁﬁ@%l hbﬂ‘él@mlf%m%@@ﬁ@hy

&d 1y e@@mmmhﬁ okt 24 ecpsq coposot st SI#@%}L

reduced pressure. The reS|due was pur
HEUSEHR Lg®r-omat ogr aphy (et hyl acet at e: hexane =

AT ShRrelo o ke bRt ey SPGB Rn ks 52on%ume ratio:

&Dﬁﬂqﬂ03126 [(35)-6-({2",6"-diethyl-4'- [3- _
ne Isulfo yl rogoxy]blphenyl 3-yl }nmet hoxy) -2, 3-di h
“bf‘GQOb@ Bt8n-3-ylJacetic acid H3C H3C, 0 Co O

dex e t5Qnut ivgn (@bomehhy! [(3S)-6-(12",6' -diethyl-4'-[3-
(nethylsulfonyl)propoxy]blphenyl 3- yl}nethoxy) 2,3-dih

Hﬁﬂﬁ@rﬁiuﬁéﬁz@Pgmaﬁempyrabueeate (0.521 g, 0.919 nnDI)

:%%fgﬁ O@' ﬁgaﬁE?Vﬁgﬁ)?ﬁ E? agggdnﬁphﬂkgﬁggus sodi um

hydr osame reakti bonmi ftutd , wan dodiieert pd tE® Rk S tdddhRdd
at 50C fo reacti on m xture

pf@ﬁ@%§19§TéC%P§P§85%’ BB3wey partitioned between diluted

hydrochloric acid and ethyl acetate. The organic layer was
washed with saturated brine, dried over anhydrous sodium
sulfate, naturally filtered, and concentrated under reduced
pressure. The residue was suspended in methanol (200 mL),
concentrated sulfuric acid (14.9 mL) was added at 0°C, and the
mixture was heated under reflux for 1.5 hr. The reaction
mixture was concentrated under reduced pressure, ice water was
added, and the mixture was extfacted with ethyl acetate. The
extract was washed successively with saturated aqueous sodium
hydrogencarbonate and saturated brine, dried ovef anhydrous
magnesium sulfate, and qoncentrated under reduced pressure.
The residue was purified by silica gel column chromatography
(ethyl acetate) to give the title compound (26.3 g, yield 93%)
as a pale-brown solid. This product was purified by the
following conditions of high performance liquid chromatography
to give the title compound (24.4 g, enantiomeric excess 99.6%,
yield 93%).

(conditions of high performance liquid chromatography)

column: CHIRALPAK AD (manufactured by DAICEL CHEMICAL
INDUSTRIES LTD.) |
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was diluted with water, acidified with 10% aqueous
citric acid solution, and extracted with ethyl

waezmsatw3t The extract. was washed w th sat ur at epCDIR20€7/063208

concentrated under reduc
Praacinsitteat €@ olystial s were recrystallized from

t eet %tat to give the title conmpound
A;% elg as colorless crystals. M5 mlz 553
Kdmpeﬂwﬂﬁr@CDGb3¢ 5 0 98(611, t, J=7. 5%&)

22:2. 42(611, 55- 1 2.66(111,n), 2.75-2.85(1H,
Ftﬁampéeg#(gsli ) §"2{523-ﬁsx%%methsd)ﬁﬁ's*m@mlﬂ’mw—

1 -
& 1F£§%%1%%?¥i rgééﬁg]?ﬁﬁﬁgﬁ§i Bﬂglﬂmé%ﬂoxy -2,3-dihydro-1
benzofuran-3- yl]acetlc acid

H.C., 5 >
// \\ o

To a solution of methyl [(3S)-6-({2’-(acetoxymethyl)-6’-

H88¢ PHelse anﬁlﬂ@%ﬁemggéggggggr{g@i@% algéjtlo 88/12)

methyl—4'—[3—(methylsulfonyl)propoxy]biphenyl—3—yl}methoxy)—
2,3-dihydro-l-benzofuran-3-yl]lacetate (1.11 g, 1.86 mmol) in a
mixed solvent of methanol (4 mL) and tetrahydrofuran (8 mL)
was added 2 M aqueous sodium hydroxide solution (2 mL), and
the mixture was stirred at 50°C for 2 hr. The reaction mixture
was diluted with water, acidified with 1 M hydrochloric acid,
and extracted with ethyl acetate. The extract was washed with
saturated brine, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (ethyl acetate:hexane =
50:50 - 100:0) and preparative HPLC, and the obtained crystals
were recrystallized from heptane-ethyl acetate to give the
title compound (0.508 g, yield 51%) as colorless crystals.

'H NMR (CDCls) §: 2.00(3H, s), 2.30-2.41(2H, m), 2.55-2.67(1H,
m), 2.72-2.81(1H, m), 2.96(3H, s), 3.23-3.31(2H, m), 3.73-
3.85(1H, m), 4.16(2H, t, J=5.9Hz), 4.25-4.34(3H, m), 4.69-
4.78(1H, m), 5.08(2H, s), 6.40-6.50(2H, m), 6.74(1H, d,
J=2.7Hz), 6.93(1H, d, J=2.7Hz), 7.00-7.10(2H, m), 7.16(1lH, s),
7.36-7.46(2H, m).

Example 20 [(38)-6-({2’,6’~-dimethyl-4'-[3-
(methylsulfonyl)propoxylbiphenyl-3-yl}methoxy)-2,3-dihydro-1-

benzofuran-3-yl]acetic acid 0.5 hydrate
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5.07(2H, s),6.43-6.51(211, ), 6.66(211, s), 7.04(111,
d, J=8.3Hz), 7.06-7.12(111, nm), 7.18(11l1, s),
7.35-7.45(211, m. 15 Exanple 27 nethyl
[(38)-6-({3",5f-di chloro-21, 6" -di ethyl-4"-

[3-(nethyl sul f I?‘f’yl pox ] bi pheny1- 3-yl } net hoxy) - 2, 3-

di hydrol- ben 8 cerateO 0 In the sane
rrgnner as in pl e 23, th ¢ conpound 20 was
'Shtai fed ag a~colwH.ess oi | Rrom{ret

[ (é@h} 6- hydr oxy2, 3- di hydr o- 1- benzb
and
13" ,5 -dichloro2',6'-diethyl-4"'-]3- Prret hyl sul fonyl ) pro
poxy] bi pheny1-3- yllnmethanol. yield 74% M mz 635 (M
+ H)+.1 (%§)E)6ar(ﬁ|2é .58 -Dimethyl-4'-[3-

6 ({3 B~ di -2 G .die SN i -1-
o EREe) Palrrtin 1 IR GRRy 2 2 fifpygro-1
Yyehiap fhrenzof-yndrctylc] acetli gaacrdcrystallizéd fimn ssrimnol -
manner._ as .in Exanpl.e_ 24, the title conpound . was .
RRHSH el S 56 [T S FRBPRIGSt PEnFHLORYToT (SGS@ls vield
dd3' ,5' -dichloro-2',6"'-diethyl-4'-[3- 5
(et hyl sul f onyl ) pr opoxy] bi phenyl- 3-yl } net hoxy) -2, 3-di h
19H#WRI BERESS urden-13-9A ]éé’bt &e. 2y2@ra-66‘1@HNS“?ﬂ z2 6PN (1H, dd,

f%%%%%g_%dﬁ%ﬂgﬁk[7§_16.9, 5.5Hz), 2.97(3H, s),

1 e+l Eu Fonyd)), praoexg]. 86-(Alenoky b phetgH; 3ty | Fat $1x
X.)2_82(13ﬁ, /ddd,' I}}'=d9'r.01',I 'sp%rﬁzz?f,uﬁg%g(i}'{l,] geelbale iy, s.06(2m, s,

6.44-6.52(2H, m), 6.64(2H, s), 7.02-7.10(2H, m), 7.16(1H, s),

man-3-yl]acetate

7.35-7.46(2H, m) .
Example 21 methyl [(3S)-6-({3’-chloro-2’,66’'-dimethyl-4'-[3-
(methylsulfonyl) propoxyl biphenyl-3-y1l}methoxy) -2,3-dihydro-1-

benzofuran-3-yl]acetate

0

In the same manner as in Reference Example 18, the title
compound was obtained as a colorless viscous oil from methyl
{(38)-6-[(3"-chloro-4’-hydroxy-2',6'-dimethylbiphenyl-3-
yl)methoxy] -2, 3-dihydro-1-benzofuran-3-yl}acetate and 3-
(methylsulfonyl)propyl 4-methylbenzenesulfonate. yield 88%.
MS m/z 573 (M + H)™*.

Example 22 [(3S)-6-({3’-chloro-2’,6’-dimethyl-4'-[3-
(methylsulfonyl) propoxy] biphenyl-3-yl}methoxy) -2, 3-dihydro-1-
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0 In the sane manner as in Exanple 5, the title
conpound was obtained as a colorless oil from nethyl
WO tB®SPed3({2' , 6" - PCT/JP2007/063208

k@ﬂ'ﬂ?ﬂ%ﬂﬂﬂﬁ %&]éﬁ%‘t%' &Bi g) propoxyl - 6- phenoxybi phenyl -

ro-1-benzof uran- 3-yl ] acet ate.

yl | met hoxy) - Zcﬁ dj
(%++ﬁ OBmmﬂeSO

yield 99% Ms|ni z|

F[Q(Btsj)agf/l(,l\l[lg , /] bi pheny1-3-yl | th'
oE sul f o pr opoxy] - @ enokybi pheny yl | met hox
y) 7R, 37 ditydijo- 1&bkenzof ur an- 3- |l agetic acid 0.5

cd Qumsalt <0 To a sol utkon of nethyl

[(38)-6-({2",6"-dinethyl-4"-]3- 0
(nethglsulfonyl)propoxyl 6- phenoxybi phenyl- 3-yl } net hox
y) -2, 3° @i Rpdpgipnbefizoetingh- B(%)]-a@ret%ﬂ el B?E 2, 67 -

ARl By dror B T e B o B AR g s VY methoy) -

25@mmmdydréxbdazsﬁhmhnea—fl)] Ecatadte am_nl 61ehey,MIXIG @mol) in

was stlr &ﬂ g gg r The reaction m xture was
2R Eey SGit %’ﬁn P& meLppRp é?dlwr)t rﬁrldl\ﬁerﬁ,‘%ﬂ*{y&ﬂ%cﬁ%r@n (4 mL)
wasl ddgaad2ext é@ﬁb@ds%b&&ﬁ baPsei B G018 dXt 2%t m1) , and

was washed with 10 saturated brine, dried over
t&ﬁh?ﬂ%§u§enﬁgﬁe§taﬁ¥§dl@5159°Qnﬁ@rcénb§ntr@h@dremmkaon mixture
d e e ifi si.l.i.ca
oS e BHeRE o PaE LACL QLR RS 1 WP o8 acia,
amol @@tramoedowlth gthglamc@mtee 0. %% gktr}ibe @Btawdg€Hed with
SOilrmﬁsdab g n.a mxed sq%yent of met hanol %
LT FéPe(l 15ed §Ven RPRYR Ol AR ey sulfate, and
chydeaxird€egohHlie@Nr&8udSSE pids Nase addad. p%e@&ﬁ@ﬁ§9§é crystals
cal cium chl ori de solution (0.333 nL) was ad
Wﬁﬁéré?SrY$H§l&%é@ﬁpf?@@e@ﬂ%ﬁhYkiQﬁhﬁﬁnﬂuh¥ﬁ¢§¢ai@te to give
th! q:'i%&laoeo %ﬁ?ﬁdﬁ &{]SV@ g‘)f%slgcg%’o(yl ed U t l%'r\i%stsh%rystals.

title conpoun orIe
MSomd&r 5590 (M1t HMR (DVBO-dO 8: 1. 95(6H, s)

4t ig%i%yglﬁ)go?%éﬂ%%%%u 4 04(oH 1)

Caz6ulbryd: 4c1l164. 36§ 1k, )59 4. 68(1H, t, J=8.9Hz),

36 6 43 21-1, , 6.64(2H, ,
F@“H?é(GcSS?éﬁg é(llll d, J=8. 5I(—|z) °)
¢ v EF2 8- 25 -
Ezaﬁ%%l%g(%t@l [1%5? ad @J o 5d9}§#‘ %Org 258 s Vi
[Aet wylthy%ss f@ny{}zpr@powmmtyemﬂ E{-szl}methoxy) ~2,3-dihydro-
lgﬁghggﬁﬁygéogygiggﬁg@éyé 6- (phenoxynet hyl ) bi phenyl- 3-
yI } et ,3-

oXY) -

ydr o- 1 - benzof uran-3-yl | acetate

O~cH,

o
A solution of methyl [(3S)-6-hydroxy-2,3-dihydro-1-
benzofuran-3-yllacetate (0.237 g, 1.14 mmol), {3’,5'-dichloro-
2", 6’ -dimethyl-4’-[3- (methylsulfonyl)propoxylbiphenyl—-3-
yl}methanol (0.475 g, 1.14 mmol) and tributylphosphine (0.453

mL, 1.82 mmol) in toluene (18 mL) was stirred, 1,1’-
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30

WO 2008/ 001931PCT/ JP2007/ 063208 0 In the
sane manner as in Exanple 1, the title conpound was

w@bioaiewsit as a col orless oil from PCT/JP2007/063208

%%&%ﬁa?m Pyl inbipediing (0,459 g, 1,62 mmol) was added,

mhaﬁ@weawdsngth kFed at room temperature for 1 hr under

r[l(t%%)ge%zg%%f%éﬁﬁéés %sd H’ %gfé()f i a%,}gf'deﬁ 1l:ac%the reaction

121.)&81{% 41t(h%1bre|’de12;ai%@lfﬂns@dublel@tﬁ,st%nk@z)mas filtered off,
2.74(111, dd, ,3=16.5, 5.4Hz), 2.95(311, s),
adihe fidigats) wag, ?ﬁzvsqatr@sedsuwd@% xsariqcmed pressure. The

fb%%ﬁ%gimgz r@f§éé Eghglflgg(&étc%bfhﬁh chromatography

EhydHACe age( QHXQ)IG6 430 6760{ 2H) n§ Q) 6L B2k shheb . thAkle
é%ﬁﬁg&ﬂé W%.%2§7 %?g}é1851) a501( low oil.

MS m/z 607 (M + H)".

Example 24 [(35)-6-({3’,5'~-dichloro-2’,6’-dimethyl-4’-[3-
(methylsulfonyl)propoxylbiphenyl-3-yl}lmethoxy) -2, 3-dihydro-1-

benzofuran-3-yl]acetic acid

OH

o

To a solution of methyl [(3S)-6-({3’,5’~dichloro-2’,6" -
dimethyl—4’—[3—(méthylsulfonyl)propoxy]biphenyl—3—yl}methoxy)—
2,3-dihydro-l-benzofuran-3-yl]lacetate (0.617 g, 1.02 mmol) in
a mixed solvent of methanol (2 mlL) and tetrahydrofuran (4 mlL)
was added 2 M aqueous.sodium hydroxide solution (1 mL), and
the mixture was stirred at 50°C for 2 hr. The reaction mixture
was diluted with water, acidified with 10% aqueous citric acid
solution, and extracted with ethyl acetate. The extract was
washed with saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
precipitated crystals were recrystallized from heptane-ethyl
acetate to give the title compound (0.520 g, yield 86%) as
colorless crystals.

MS m/z 593 (M + H)"

Elemental analysis for CzsHs3oClp078

Calculated: C, 58.69; H, 5.009.

Found: C, 58.69; H, 4.99.

Example 25 methyl [(38)—6—({2’,6’—diethyl—4’—[3—
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d, 3=7.9Hz), 7. 12(111, d, 3=1.5Hz), 7.18-7.26(2H, ),
7.44(1H, dd,3=7.9,1.8Hz), 7.65(1H, d, 3=7.9Hz). 15

waExaspbw3s2 [ (3S)-6-({21, 6" -di nethyl-4'-[ 3- PCT/JP2007/063208

(m&ﬂHuMsﬁﬂﬂaﬁyﬂbkﬂbﬁ@&&ybi@héﬁb@nngDF&@WEaiw%ﬁ2¥3dd£¥¥dro—1-
yl | met hoxy) - 2, 3- di hydr o- 1- benzof uran- 3-yl ] acetic aci
RepaHdgaie Wadreetasei n Exanple 2, the title conpound

20 was obtaited as _a colorless oil from nethyl

[(39)-6-({2° ¢

di met hyl-4' - O fropoxy] - 6-

éghenoxyneth ' ethoxy) - 2, 3-di hydr o- 1-
: ) WO

204 001931PCT/ JPR O~cH

NVR( CDCL13) 6: 1. 95(%6®1, s), 2. 28- 2. 42(
J=16.7,9. 1Hz), 2. 80( 111, dd, J=16. 7, 593Hz) , 2. 95( 311, s),

3-21'%:%éﬁ%ﬁioﬁ)o%-%étﬁy§8q%§§)ﬂ%*ﬁyéﬂé§942f§$55%93?941—
benzofuran-3-yllacetate (0.208 g, 1.00 mmol), {2’,6’~-diethyl-
4" - [3- (methylsulfonyl)propoxylbiphenyl-3-yl}methanol (0.377 g,
1.00 mmol) and tributylphosphine (0.399 mL, 1.60 mmol) in
toluene (16 mL) was stirred, 1,1’-(azodicarbonyl)dipiperidine
(0.404 g, 1.60 mmol) was added, and the mixture was stirred at
room temperature for 2 hr under nitrogen atmosphere. Hexane (8
mL) was added to the reaction mixture, the precipitated
insoluble substance was filtered off, and the filtrate was
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (ethyl acetate:hexane =
30:70 - 70:30) to give the title compound (0.526 g, yield 93%)
as a yellow oil.

MS m/z 567 (M + H).

Example 26 [(3S)-6-({2',6’~diethyl-4’'-[3-
(methylsulfonyl)propoxylbiphenyl-3-yl}methoxy) -2, 3-dihydro-1-

benzofuran-3-yl]acetic acid

H.C
O O 0
Hsc\ AN O
//S\\ O OH
CH,
(o]

(OIN®)

To a solution of methyl [(38)-6-({2’,6'-diethyl-4’'-[3-
(methylsulfonyl)propoxylbiphenyl-3-ylilmethoxy)-2,3-dihydro-1-
benzofuran-3-yl]acetate (0.521 g, 0.919 mmol) in a mixed
solvent of methanol (2 mL) and tetrahydrofuran (4 mlL) was
added 2 M aqueous sodium hydroxide solution (1 mL), and the

mixture was stirred at 505C for 1.5 hr. The reaction mixture
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4. 28(1H, dd,
J=9.1,6.1Hz), 4. 64(211,s),4.75(111,t,J=8.9Hz),
w®m200800¢28, s), 6.42-6.52(2H m, PCT/JP2007/063208

wWa P HiALked) 1B LA wht84( 3hbiM £idd AP th Zﬁ?']ag}leous citric acid
m, 7.40-7.50(1H, m), 7. 65(1H, d, J=8. 0Hz) . anpl e 33
sediiion) ( 388 extrecteenvytioxghhyvl faceiate. , Bhe extract was

SR ping b Lor) e ool DS Sl
sul fite, samel penoentasted Exdepl pedicéddeprtdddurreconphend

5 p%%%%%ﬁ%%%% ?c%?s%afgl$2L53§e5¥§sg£fgg£ggr?gom heptane-ethyl
ddeanzd @y hidef kHer 01 81ebcofbd®idylo 4rd 3y, vield 81%) as
égﬁﬁg}gsghbgégigggTy]blphenyl-S-yIInEthoxy -2, 3-di hydro
MS m/z 553 (M + H)*.
'H NMR (CDCls) 6: 0.98(6H, t, J=7.5Hz), 2.22-2.42(6H, m), 2.55-

10 2,66{(1H, m), 2.75-2.85(1H, m), 2.97(3H, s), 3.25-3.33(2H, m),
3.74-3.86(1H, m), 4.15(2H, t, J=5.7Hz), 4.28(1H, dd, J=9.1,
6.1Hz), 4.75(1H, t, J=9.1Hz), 5.07(2H, s), 6.43-6.51(2H, m),
6.66(2H, s), 7.04(1H, d, J=8.3Hz), 7.06-7.12(1H, m), 7.18(1H,
s), 7.35-7.45(2H, m).

15 Example 27 methyl [(3S)-6-({3’,5'~dichloro-2’, 6’ -diethyl-4’-

[3- (methylsulfonyl)propoxylbiphenyl-3-yl lmethoxy) -2, 3-dihydro-

l-benzofuran-3-yl]acetate

O~cH,

0]
In the same manner as in Example 23, the title compound
20 was obtained as a colorless oil from methyl [(3S)-6-hydroxy-
2,3-dihydro-l-benzofuran-3-yllacetate and {3’,5’ -dichloro-
2,6’ ~diethyl-4’-[3- (methylsulfonyl)propoxylbiphenyl-3-
yl}methanol. vield 74%.
MS m/z 635 (M + H)*.
25 Example 28 [(38)-6-({3",5"-dichloro-2’,6’-diethyl-4'-[3-
(methylsulfonyl)propoxylbiphenyl-3-yllmethoxy)~2, 3-dihydro-1-

benzofuran-3-yllacetic acid
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15

15 benzofuran-3-yl]acetate. yield 78% 111 NMR (CDCL13)
8: 1.97(6H, s), 2.29-2.41(211, m, 2.54(111, dd,

wa 2008/0@930. 1Hz), 2.73(111, dd, J=16.3, 5. 3Hz),PCT/JP2007/063208
2.95(311, § : .32(2H, m, 3.71(3H, s),
3. 73-3.86(1H, 12(2H, t, J=5.7Hz), 4.25(111, dd,
J=9.1, 6.¢CK 3 J=9% 1Hz), 20 5.01(4H, s),
6 41-6.50(2 ], 6.64(21 6. 74(111, d,

—1§/7#E7\o ~OCEH, d, J=829H 7. qg(lH d, J=8.7Hz),
7.d%y. 34(511, [ .} Exanpl e 34
[ (35)-6-(]6- (benzy *oxy) - 4-f | uor o- L, 6" -dinethyl-4'-
[ 3- (et hyl sul fonyl ) propoxy] bi phenyl-3-yl | met hoxy) - 2, 3-
di hydre2%ht- @@ﬁéoﬁéhﬁ€r3a§|1§C§iéﬁpf@'2h \@ﬁe title compound
2008/ 001931PCT/ JP2007/ 063208 t he sane '
Wﬁﬁuﬂ&t@%§ﬁdnaEx&ﬁéPélQSStﬁéY$F@l$afﬁﬁﬁpdﬁﬁﬁhyﬁas[ (3S)
raicne ober L.es hpus (WMerfromrmthw

ﬁ?% y- 6%%?@1?€§n?yr§xy§ L it _di met hy1- 4' - [ 3-
@ethylsulfonyl)propoxy]blphenyl -3- yl}methoxy) -2,3-dihydro-1-

sul f.on xy] bi -3- Yyl | met hox 2,3-dih
éﬁzg’f yﬁé%%?%? Zzzéflg?wy %l 81% 1Hy%\II\/R
M@cagk3x25 M 976611, s), 2.29-2.41(211, m, 2.60(111,

dd, 3=16.6, 9.1Hz), 2.79 111 dd, 3=16.6, 5.6Hz)
Eza§5@§HZQS)meBh2% B(39 281 (17, &. ruﬂ@tgwﬂrﬂ’-dﬁ-

bty T gl i 2,

dahy@p@Hl—bpnzefuaeka #l]8cdtlafelz) , 7.04(1H, d,
3=8. 1Hz), 7.09(1H, d, 3=8.7Hz), 7.14-7.21(2H ),

7.22- 7.34(3H{:?§. 15 Fornul ati on Exanple 1

(production o psul e) 1) conpound of Exanple 130 ng
2) mcrocrystalline cellulosel0 ng 3) |actosel9 ng

o)
H3
o o)

o o ‘ O~cH,
O

In the same manner as in Example 5, the title compound
was obtained as a colorless oil from methyl [(38)-6-({2',6" -
dimethyl-4’-[3-(methylthio)propoxy]-6-phenoxybiphenyl-3-
yl}lmethoxy) -2, 3-dihydro-1l-benzofuran-3-yl]acetate. yield 99%.
MS m/z 631 (M + H)'. '
Example 30 [(3S)-6-({2’,6"'—dimethyl-4’-[3-
(methylsulfonyl)propoxyl -6-phenoxybiphenyl-3-yl}methoxy) -2, 3-

dihydro-l-benzofuran-3-yl]lacetic acid 0.5 calcium salt
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4) magnesi um stearatel ng 20total 60 ng The
above-nentioned 1), 2), 3) and 4) are mxed and filled
in a gelatin capsule. Formulation Exanple 2
(production of tablet) 1) conmpound of Exanple 130 g 25
2) | actose50 corn starchl5 g 4)
car boxynet hyl ce#t ul ose cal ciumi4 g 5) magnesi um
stearatel g 1000 tablets total 140 g
M (32008MLO193H, P&T/ 3P2007/ 063208 The total
~enbioped ), 2) and 3) and 30 g
scuum dri ed and
Hgranu.ate éanulateo powder is mxed with 14 ¢
off¥) and 1 g of 5) and_tableted yPth a tableting
machine. In this way, 1868 5 tabl®ts containing 30 ngy
E; t he coigfund of Exanple 1 per Pabl et are obt ai ned.
per pgeat ab1 Exaspl & hhdresaptonsshurctijon, god i -4 -[3-
action (agoni st acfﬁ%nf{on hJﬁggﬁdgrﬁégd ggﬁg%ﬁ%%ﬁg%}i) 2
(methYESnbfemwb]BTQQ@N&&mﬁ1R?qm9ﬁmb39éﬁﬁvéd3G?ﬁ&ﬂﬁ@@@xy)‘213‘

used fo etermning, t i.St LVi . ;
Y RVRrROr PO SRR B RERE (IR  ga BN mot L in 2
miliﬂga- NE_MfaﬁﬂLugn rﬁétfwartcflog(aw nar) \Aako tBureh@heafoasn (4 mL)
ndustries, Ltd.) s | ted with 10%di al
ok BSasheh (At P et e BT P, ano

thhenassaye 48 selisSc§Wdt Wed terN@ahr. The reaction mixture

was diluted with water, acidified with 1 M hydrochloric acid,

and extracted with ethyl acetate. The extract was washed with
saturated brine, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (ethyl acetate:hexane =
40:60 - 100:0) to give an oil (0.342 g). The obtained oil was
dissolved in a mixed solvent of methanol (2 mL) and water (1
mL), and 1 M aqueous sodium hydroxide solution (0.555 mL) was
added. 1 M Aqueous calcium chloride solution (0.333 mL) was
added thereto. The precipitated solid was collected by
filtration, washed with water, and dried to give the title
compound (0.256 g, yield 68%) as a colorless powder.

4 NMR (DMSO-dg) &: 1.95(6H, s), 2.01-2.29(3H, m), 2.43-2.55(1H,
m), 3.01(3H, s), 3.20-3.29(2H, m), 3.62-3.74(1H, m), 4.04(2H,

t, J=6.0Hz), 4.11-4.19(1H, m), 4.68(1H, t, J=8.9Hz), 4.99(2H,
s), 6.36-6.43(2H, m), 6.64(2H, s), 6.79-6.85(2H, m), 6.95(1H,
d, J=8.5Hz), 7.00-7.12(2H, m), 7.16(1H, 4, J=2.0Hz), 7.23-
7.31(2H, m), 7.37(1H, 44, J=8.5, 2.0Hz).

Example 31 methyl [(3S)-6-({2’,6’'-dimethyl-4’'-[3-
(methylsulfonyl)propoxy] -6- (phenoxymethyl) biphenyl-3-
y1l}methoxy) -2, 3-dihydro-1-benzofuran-3-yl]acetate
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confluence were rinsed with PBS (Invitrogen), detached
using 0.5 nM EDTA (Wako Pure Chem cal |ndustries,

warasho@sd recovered by centrifugati on. The obeei/sedo7/063208

mL nmedi um cells were dispensed to a 96-well bl ack
cl ear bott ate (Coster) by 100 LIL per well and
cul tured overnight in a CO2 incubator. To the CHO
cell's preparednnFhis nmanner were added various test
conmpounds, ang Va i onyin the intracel lul ar cal cium
25 concentr sasyfedtdi ng FLI PR (Mol ecul ar
Heyj ce) or O ux (Perk|~ & For neasurenent of
vapnation ?n the $htracel | ular g concent rat i on
ué?ﬁb FLIPR or Cell Lux, the folTgw ng’pretreatment
was perforned To add fluorescenceDdye Fl uo3- AM

(Mol e Device) to 30 the cells ty .acid-fre

55 wif! 285 HRBRENBA! S EERT i mafis tLt1S Compound

NG IAdORs0h Qol¥rlesgi ¥el apransay e f@metthyl-4/ - [3-
fluorescence dXe sol ution was prepared by dissolVing

hymsrldisawde Pg oPax Y- RaCrhenerygthne Riphan wir 3o

A e R T R S e i
nﬂoﬁuramoﬁpqﬂéaCeAathbleglékﬂ 72%.

PoBtag CBCEich AR ot o gat et T vl c t“t%%?m, ad,

cells were Zjunted 20 and diluted to 3x105 cells per 1

| BHG .l s 1Imql beerr4gomn aag dayebef os s, a@%f 34@,8 s)

renoved. The cells were washed with D-PBS(-), 50 f

%f2%1$e3és<§§y BwférﬂééBﬁEwhed?’u?ﬁa%d% 'tﬁn)frat%»yll 2H, t,
1€ 45 , na-gopcept {g4j on

%l?r?mfmzi aéldg?%?}hierepo gng ?ﬁegci%s \/\%?%41? i Gr d4 oo (B

BEG OHer) .60 M6 2HR &) ©O8. ARcabald 62K, Then,6 a62 (2H, s), 6.77-

AL EIES U0 REOUL B0 S HLEPPISSC D0 R, B2 s,

of orJ=ll .I5Hzt)q al.llew7i.n6dRY, oh) § he. 44 o esEnce=Ty%E,. 1.8Hz),
é%nlng this_tine, the test conpound was diluted to a
offeettaPtiéh -with the assay buffer, and
raesgit égspoéypr@pyéer&ré@chzym @Le (sanpl e
Plate) . The cell plate and the sanple plate
t@i@%lf@@ﬁébﬁ§p§bo§§ﬂ pn (Phenexyiret oyl )@l phenixl -3-

f reg etr iatdon 15 in.the
y#nt race uI g(%cgﬁﬂ%g%gc%nggﬁggﬁir%gna%fﬁe] é]d%l |anocnl of
50 pL of vagritoQus test conmpounds was neasured using
FLI PR or Lux. Fromthe results, the agoni st
activity o 3 conpound (1 pM was cal cul ated as a
rel ative acti vi val ue when the activity of 10 pM
y-linolenic a RA0 agoni st) was 20 100% The
results are sh al FLI PR was
enployed for assay of pounds - of Exanpl es 2, 6,
FC~ ,qand Cel | was enpl oyed for the
a&ﬁ&y of conpounds *of Exanpl es 22, 24, 26, 28,
30, 32 and 34.

O
In the same manner as in Example 2, the title compound
was obtained as a colorless oil from methyl [(3S)-6-({2',6'-
dimethyl-4’-[3- (methylsulfonyl)propoxy]-6—
(phenoxymethyl)biphenyl-3-yllmethoxy) -2, 3~dihydro-1-
benzofuran-3-yllacetate. 'yield 99%.
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WO 2008/ 001931PCT/ JP2007/ 063208 Tabl e 1 Conpound No.
Rel ative activity value Exanple 2 107 Exanple 6 102
waExaspbe3B 112 Exanple 10 114 Exanple 11 120 Bxeumyi2e071083208

1H2f kX 20DCe;)1%:118 0Bx8AP! 8) 202148-2 .42 (21, m), 2.61(1H, dd,
J=16.7, 9.1Hz), 2.80(1H, dd, J=16.7, 5.3Hz), 2.95(3H, s),
3.21-3.33(2H, m), 3.73-3.88 (1H, m), 4.11(2H, d/ J=7.2Hz),
4.28(1H, dd, J=9.1, 6.1Hz), 4.64(2H, s), 4.75(1H, t, J=8.9Hz),
5.06(2H, s), 6.42-6.52(2H, m), 6.62(2H, s), 6.77-6.97(3 H, m),
7.00-7.26(4H, m), 7.40-7.50(1H, m), 7.65(1H, d, J=8.0Hz).
Example 33 methyl [(3S)-6- ({6~ (benzyloxy)-4-fluoro-2’,6’ -
dimethyl-4’-[3- (methylsulfonyl)propoxylbiphenyl-3-yl}methoxy) -
2,3—dihydro—l—benzofuran—S-yl]acetaté

Hcsmf‘@ﬁg

72\ O\CHs

In the same manner as in Example 5, the title compound
was obtained as a colorless oil from methyl [(3S)-6-({6-
(benzyloxy)=-4-fluoro-2’, 6’ ~dimethyl-4’-[3-
(methylthio)propoxylbiphenyl-3-yl}methoxy)-2,3-dihydro-1-
benzofuran-3-yl]acetate. yield 78%.

'H NMR (CDCls) §: 1.97K6H, s), 2.29-2.41(2H, m), 2.54(1H, dd,
J=16.3, 9.1Hz), 2.73(1H, dd, J=16.3, 5.3Hz), 2.95(3H, s),
3.22-3.32(2H, m), 3.71(3H, s), 3.73-3.86(1H, m), 4.12(2H, t,
J=5.7Hz), 4.25(1H, dd, J=9.1, 6.1Hz), 4.73(lH, t, J=9.1Hz),
5.01(4H, s), 6.41-6.50(2H, m), 6.64(2H, s), 6.74(1H, d,
J=11.7Hz),.7.00(1H, d, J=8.0Hz), 7.09(1H, 4, J=8.7Hz), 7.14-
7.34(5H, m).

Example 34 [ (3S)-6-({6-(benzyloxy)-4-fluoro-2’,6’~dimethyl-4’-
[3- (methylsulfonyl)propoxylbiphenyl-3~yl}lmethoxy) -2, 3-dihydro-

l-benzofuran-3-yllacetic acid
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Exanpl e 22

92 Exanple 30 108 Exanple 32 104
wq@2008n@i9gi ¢ aci d 100 . I ndustrial ApplicabilityPCT/JP2007/063208

The conpou
GPR40 rece
useful as
prophyIaX|s or

H,.C

121 Exanple 24 96 Exanple 26 101 Exanple 28

Exanple 34 119

ds of the present invention have a superior
function nodul ating action and are
i n secretagogues or agents for the
reatnqpt of diabetes and the like. /o

O
/\/\
é% S CH, OH
o]

In the same manner as in Example 2, the title compound

was obtained as a colorless amorphoué powder from methyl
[(3S)~6- ({6~ (benzyloxy)—-4-fluoro-2

7,6’ -dimethyl-4’-[3-

(methylsulfonyl)propoxylbiphenyl-3-yl}methoxy) -2, 3-dihydro-1-

benzofuran-3-yllacetate.

yield 81%.

'H NMR (CDCls) &: 1.97(6H, s), 2.29-2.41(2H, m), 2.60(1H, dd,

J=16.6, 9.1Hz), 2.79(1H, dd, J=16

3.23-3.31(2H, m), 3.74-3.86(1H, m)
4.28(1H, 44, J=9.1, 6.0Hz), 4.75(1H, t, J=9.1Hz), 5.02(4H, s),
6.42-6.50(2H, m), 6.64(2H, s), 6.7

d,

J=8.1Hz), 7.09(1H, d, J=8.7Hz),

7.34(3H, m).

.6, 5.6Hz), 2.95(3H, s),

, 4.12(2H, t, J=5.7Hz),

4(1H, d, J=11.7Hz), 7.04(1H,
7.14-7.21(2H, m), 7.22-

Formulation Example 1 (production of capsule)

)
2)
)

4)

compound of Example 1
microcrystalline cellulose
lactose

magnesium stearate

The above-mentioned 1), 2),

filled in a gelatin capsule.

Formulation Example 2 (production

compound of Example 1

lactose

corn starch
carboxymethylcellulose calcium

magnesium stearate

30 mg
10 mg
19 mg
1 mg
total 60 mg

3) and 4) are mixed and

of tablet)
30 g
50 g
15 g
144 g
lg

1000 tablets total 140 g
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This application is based on patent application No.
177099/ 2006 filed in Japan, the contents of which are

whenebyiosncor por at ed by reference. CLAI M5 1. PCT/JP2007/063208

3S 2 h|
(Ll bustony el BB R 0 o

Q & of 34)d|¢i§ﬁjr]§“-¢a¢%hz‘/®1fﬂh arr&taryl ]\aacmtunc carlied], and granulated.
1-
1[(14635% %%%nsp) ‘S’F‘ggg%] %lﬁﬁén‘y”lt% Vi fethokyyand & @ pf S)

ct-albkieltzadf wiah- 3- ylabaeeruég I&@(F]Hij:ini » In this way, 1000
1-fl uorg-21, 61-di net
%ﬁﬁi%%fl§%&g8ﬁ9P?8r 0%9]Bfpﬁ%ﬁyquPSNW$m9ﬁuﬁé@mﬂie}knﬁ¢r
teiet heezebikaRead, yl]acetl_c acid,
[(35)-6-({31-chloro-21,61-d|nethy1-4 -[ 3- _
(met hyl sul fonyl) pr opoxy] bi phenyl - 3-yl } met hoxy) - 2, 3-di h

f t
i?§%}h%S?%§ H%glqﬁlch:loroe I Cgﬁﬁﬁﬁﬁff'ﬁfdﬁéatlng action
@ngmhwtsabtmnmb)pnohnmyhbd@hfmgd.é?mddnethoxy) 2,3-dih
{?gg)kﬁ%gég ginagégl%?g§£§F%§g¥égnggjhuman-derlved GPR40 was
st s ulckepyk hprgPexy 9?&19@%/ lacke WiE! h%ﬁa F% 32k benlarly

Ydro-1- 20 benzofuran-3 acetic acidor a
ébed, 2the CHO cell llne was cultured in a%MEM medium

h&%%kr§9% 4gr[ﬁ§kFNgﬁ9éyc%e trah drqﬁ Ht hi op

ran-4 nmet hox t hoxy
sppp2 eBeditkydwoth- betzal at pned- ayéttaarejalcf ag:elxdmor TRAS &hle rmo
hereof 25 3. [(33)-6-({2',6"-Dinethyl-4'-][ 3-
ﬁ?P%ulfonyl)propoxy]biphenyl 3-yl I nmet hoxy) -2, 3-di h

ydro bh@naaizuwﬂofaeytﬁ@C@ééé&%a%kpe C&elaisS%dltRﬁ%fdGQfO near
30 4 [(3S)-6-({31-Fluoro-2' di met hy1-41-

CoRétHpRSal VaES| Fhrepdxyi Bk p?ﬁe%yclrgzytlr}qmrﬁoi(@etﬁcae@mf msing
1 S ereo

LY BriEpBNIOhR e UERL AElEn 2l oS

r@ﬂ@ﬁh?ﬁdubﬁonyh?pxﬁ@@ayi@mphéhﬁloﬁtﬁhh&ﬂthexyb ReBedtbunted

%g aliytegegéoggiéﬁlcefﬁél%%EIEC Ch%dgﬁma %éé cells were

3'ab% hi
dicB8hs6d( £3' a 596 Bhe Qb?ﬁ%cﬁgﬁiﬁig§§?¥ﬁ%#ﬁ§§§3 goster% by

t hyl sul f 0
)0 o BRRZ B I b i} HERT OURH B ATed O hbneghator. To
{ ei hy
Frethyl SatTomb T Sor opoey ] bl SheAvIAE IS ASSHY: 725 1qPR tost
C?@P@”F@énz@n@r‘a@rlsa’yidnacm i theacint mrced 1sdlatr icladrdaf.

concentration was measured using FLIPR (Molecular Device) or
Cell Lux (PerkinElmer). For measurement of variation in the
intracellular calcium concentration using FLIPR or Cell Lux,
the following pretreatment was performed.

To add fluorescence dye Fluo3-AM (Molecular Device) to
the cells, fatty acid-free BSA was added to g-MEM medium to
the final concentration of 0.1% to give an assay buffer. A
fluorescence dye solution was prepared by dissolving 500 mM
Probenecid in 1IN NaOH, adding the solution to the assay buffer
to the final concentration of 2.5 mM, and the resulting

solution (10 mL) was added to 1 vial of component A (Molecular
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8. A GPR40 receptor function nodul ator conprising the
conpound of any one of clainms 1-7. 9. A

wWeb@soeosut i cal agent. conprising the conmpound RET/arRP07/063208
IRE ) .Cl @h&8BmddTum Pt ORATTREAWIIC ) AFERL+Rbm plate
claim9, which is an agent for the prophylaxis or
inteatibdish §hedCHPecedls had hsen ofowrheom rMrgu ik fsfrearnhe
Lane | &l -7 f t D Qgﬁcti n.of. an. agen r
t he yg&g%hgjlegéivédér fea maln% 0 edi‘”gsgte W1ERD tPBE(z )r 50 pL
of the assay buffer (g-MEM medium added with fatty acid-free

BSA, final concentration 0.1%) was further added thereto and
the cells were cultured at 37°C for 60 min in a CO, incubator.
Then, a fluorescence dye solution was dispensed by 100 ul per
well, and the cells were cultured in a CO, incubator for 1 hr
to allow intake of the fluorescence dye.

During this time, the test compound was diluted to a
given concentration with the assay buffer, and dispensed to a
polypropylene 96-well plate (sample plate) by 100 yL. The cell
plate and the sample plate were simultaneously set in the
FLIPR or Cell Lux. After the foregoing pretreatment, variation
in the intracellular calcium concentration after addition of
50 pL of various test compounds was measured using FLIPR or
Cell Lux. From the results, the agonist activity of each
compound (1 pM) was calculated as a relative activity wvalue
when the activity of 10 uM y-linolenic acid (GPR40 agonist) was
100%. The results are shown in Table 1.

FLIPR was employed for the assay of compounds of Examples
2, 6, 8, 10, 11 and 13, and Cell Lux was employed for the
assay of compounds of Examples 19, 20, 22, 24, 26, 28, 30, 32
and 34.
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Table 1

PCT/JP2007/063208

Compound No.

Relative activity value

Example 2 107
Example 6 102
Example 8 112
Example 10 114
Example 11 120
Example 13 125
Example 19 118
Example 20 118
Example 22 121
Example 24 96
Example 26 101
Example 28 92
Example 30 108
Example 32 104
Example 34 119
y—linoleic acid 100

Industrial Applicability

The compounds of the present invention have a superior

GPR40 receptor function modulating action and are useful as

insulin secretagogues or agents for the prophylaxis or

treatment of diabetes and the like.

This application is based on patent application No.

177099/2006 filed in Japan, the contents of which are hereby

incorporated by reference.
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CLAIMS

1. [(38)-6-({4’-[(4-hydroxy-1,1l-dioxidotetrahydro-2H-
thiopyran-4-yl)methoxy] -2’ , 6’ -dimethylbiphenyl-3-yl}methoxy) -
2,3-dihydro-1-benzofuran-3-yllacetic acid,
[(38)-6-({2’,6'-Aimethyl-4'-[3-
(methylsulfonyl) propoxyl biphenyl-3-yl}methoxy) -2,3-dihydro-1-
benzofuran-3-yl]lacetic acid,

[(38)-6-({3'-fluoro-2’,6' -dimethyl-4'-[3-

(methylsulfonyl) propoxy]biphenyl-3-yl}methoxy) -2,3-dihydro-1-
benzofuran-3-yl]lacetic acid,
[(38)-6-({3’-chloro-2',6'-dimethyl-4'~[3-
(methylsulfonyl) propoxyl biphenyl-3-yl}methoxy)-2,3-dihydro-1-
benzofuran-3-yl]acetic acid,
[(38)-6-({3",5"-dichloro-2',6'-dimethyl-4'-[3-
(methylsulfonyl) propoxy]biphenyl-3-yl}methoxy) -2, 3-dihydro-1-
benzofuran-3-yl]acetic acid, and
[(3S)-6-({2",6'-diethyl-4'-[3-

(methylsulfonyl) propoxylbiphenyl-3-yl}methoxy) -2,3-dihydro-1-

benzofuran-3-yllacetic acid or a salt thereof.

2. [(38)-6-({4'-[(4-Hydroxy-1,1-dioxidotetrahydro-2H-
thiopyran-4-yl)methoxy] -2‘,6’ -dimethylbiphenyl-3-yl}methoxy) -

2,3-dihydro-1-benzofuran-3-yllacetic acid or a salt thereof.

3. [(38)-6-({2’,6’'-Dimethyl-4'-[3-
(methylsulfonyl) propoxyl biphenyl-3-yl}methoxy) -2, 3-dihydro-1-

benzofuran-3-yllacetic acid or a salt thereof.

4. [(38)-6-({3’'-Fluoro-2',6’'-dimethyl-4'~[3~
(methylsulfonyl)propoxylbiphenyl-3-yl}methoxy)-2,3-dihydro-1-

benzofuran-3-yllacetic acid or a salt thereof.

5. [(38)-6-({3’'-Chloro-2',6'-dimethyl-4'-[3-
(methylsulfonyl) propoxyl biphenyl-3-yl}methoxy) -2,3-dihydro-1-

137



benzofuran-3-yllacetic acid or a salt thereof.

6. [(38)-6-({3',5'-Dichloro-2’,6'-dimethyl-4'-[3-
(methylsulfonyl) propoxy] biphenyl-3-yl}methoxy) -2, 3-dihydro-1-

benzofuran-3-yl]lacetic acid or a salt thereof.

7. [(38)-6-({2’,6"-Diethyl-4'-[3-
(methylsulfonyl)propoxyl biphenyl-3-yl}methoxy) -2, 3-dihydro-1-

benzofuran-3-yllacetic acid or a salt thereof.

8. A GPR40 receptor function modulator comprising the compound

of any one of claims 1-7.

9. A pharmaceutical agent comprising the compound of any one

of claims 1-7.

10. The pharmaceutical agent of claim 9, which is an agent for

the prophylaxis or treatment of diabetes.
11. Use of the compound of any one of claims 1-7 for the

production of an agent for the prophylaxis or treatment of

diabetes.
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