WD 2005/ 063729 PCT/ JP2004/ 019741 DESCRI PTI ON
3- (4- BENZYLOXYPHENYL) PROPANO C ACI D DERI VATI VES

wdewmbnsrad Field The present invention rel at eSPCDIRR004/019741
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novel compound having 5 GPR40 receptor function

nmodi fying action and mhichDF§CB§BfE Nas an agent for
the prophyl QXL BeeZyid8aHERNL) BROPARGEE SECIIHRIVANIVES
Art It has been reported in recent years that a |igand
of GPR40, which is one JechndcalPFbekdn- Coupl ed

Recept qr,s (GPCR .10 is.fatt cid _and GPR4D in ‘ .
pancr eg{}?ec(pﬁe&??nlt %E"a’é‘g’pﬁ’@ Ii-%]\f%le\?e&oi il f’ﬂ%ﬁfi%ompound having
SEREAS 11Ut epebirOfuhdBL &k Grodd3dngvaktidrZanPaglichl 13- useful as
176). Thus, a GPR40 agoni st pronotes insulin

sarragandn fox GRRADrophy kayoE o ithkebnest | ok diaketes.
secretion, and the agoni nd_ th tagoni st are

useful as an agent for t?}%a%’%ﬁo%uﬁ%aﬁ or 15 treatnent

of typerf Hiisabekasrepbestéd Vin irgerntegegktictis®t a ligand of

tol erance, insulin resistance, neurodegenerative
FRRALeyhich iRePRRrot e sndaptean-taeriekfReceptors (GPCR),
(:}.@Ofo’a(toc %%%dagﬂdvgpl%&%?n?%@nfc%attgﬁ Bt@&’[ ao“@keegﬁyyinvolved
conpoundas useful "as an agerit tor the"prophylaxis o

t {eaim®@itinokedirabebdr sadiaden b@arntureporoed, valD. B@2, pages 173-
exanpl e, W02/ 092590 di sc| oses that a, peroxi sone

pt 61 f erBSr acPPRAY REIRIE PEPMPERARI NHBHL sigGretion, a GPR4O
repE ted iBKipthe [l AR ethbRR afR) M addhiEd®08nd the
\' < 5R6 R R6 R/ RX2 Y ORB Z RO 25 wherein Xi:
aaiBlad®rdlskty larandsefiel |akegn Rgen®2 foH tinel piwrHyilleecisRer
R4, R5: H and_the like; 6, .R27: .H and the liKke;
A Fient OF0 AR 2 RIS REPRITY 1 YPRE LR (I0GOST
Zi o P¥aarice, Cinddih hees M4 filcd, S n%qudQ?]el%{fa@i\@" MN¥leases
and the like; R9: a Cl-6 alkyl and the |ike, _
(Alzh.eimer's disease) and the like (WO03/068959 and WO02/057783).

On the other hand, many compounds useful as an agent for
the prophylaxis or treatment of diabetes have been reported.

For example, W0O02/092590 discloses that a peroxisome
proliferator activated receptor (PPAR) modulator represented by

the formula:

/(CR‘ R m ¥
HOOC
R26 R27

wherein X': a C;.; alkyl and the like; R}, R®: H and the like; R®,
R, R®: H, CH; and the like; R®®*, R?’’: H and the like; m: 0-3; X%:
0 and the like; R®, R’: H and the like; Y, Z: one is CH and the
other is S or O; R®: a phenyl and the like; R’: a Ci¢ alkyl and
the like,



1 WD 2005/ 063729 PCT/ JP2004/ 019741 is useful as an
agent for the prophylaxis or treatnent of PPAR

wore@sate di sease (e.g., diabetes). W02/ 053547CT/JP2004/019741
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di scl o t hat an al kapoi ¢ ,acid derivative
rtprivy eefr?risje&sbﬁnt AESPbr Hf othes REOPRYERYLS of grreatment of PPAR

UndM{£R0Q df3uher g R 1 a AbeéaRld) onal |y substituted

5-menbered aromatic heterocycl i'c group; X: a bond, O,
S, - NROIOQFB53HA 7adispl porml that substlkepoid acid derivative

d lik dthe lik
roaT e R 3 hOar SeaTbE oroup. Y a bond. 0. S.

-NR' - (R7: H, 0 optjonakly substituted hydrocarbon
g?e-&p(—amal—w ¢ -- U@ —(Cr@)A-Ran aromatic

ring optional urther\payrng 1 to 3 substituent (s)

VAR 2)

(TR 3 EioBale Runfr st A S e R
hayt&bdydld c %rsubstxt U@ﬂic{r&) and st, heNk?-ke(;R LU:HA dongbtionally

and the like; W a 15 divalent Cl1_20 hydrocarbon
g?‘é@?)tl%ed ERIFOERBPOI JEGUR) I HhF }1k%)ub%4%4 tihsedike; Q: a

n_ 7.
SESERIO% PR E0, (1% 0 B, 81 (o v, e
aﬂldtidsreallly Isebspliﬁutd@mydnaicanﬂb@m grogpBand thddrikeneand the

ring optionally further having 1 .to stituent
t hike U 0% Ao, 250095 Gioomg °a>§laﬁai§%n$umeﬁ favibg 1 to 3

PL QP (@) ;t peal peay ok diabetes, zhyperdddidemag d
|%pa%1%/et3}grﬁuc&se t ol g?ﬁ]gnge andtthe I'i ke. WD99/ 11255 e) an
ditkel bses, tfiag B:canpewrehe e:prr@@mtednbyly heurtfhemmbleging 1 to

25 GE E ere ; 1-8 .
o b Theeng (57 509, the e 'apohpng and 6 dike; w: a
tHi$$HQﬁ9Q§HQ kR n GeeupR2r3:- CORR3 (3! HH, a@ optionally
Cl-4 al kyl) dythel|ke A aClSaIkerne nd the

I Blklestauf@dcéwﬂ@ncaﬂhgn mumnm yNBiRSti (RiteB bByHa an

PP e Ry Cora Bl e R PR g iR e dgpey and che
Zlyfé?Qﬂ&k@@%ﬁZQhEQWWHéﬁQ@ﬂkP@93%1a benzene ring optionally

further having 1 to 3 substituent(s), then U is a bond,
is useful as an agent for the prophylaxis or treatment of

diabetes, hyperlipidemia, impaired glucose tolerance and the

like.
W099/11255 discloses that a compound represented by the
formula:
(R')n
G-E-EE G@
A-R®

wherein R': a C;.g alkyl, a Ci;-s alkoxy, a halogen atom, a
trifluoromethyl and the like; R?*: -COOR® (R3: H, a Ci-s alkyl) and
the like; A: a C;-g alkylene and the like; G: a carbon ring
optionally substituted by a C;-g alkyl, a C;-g alkoxy, a halogen

atom, a trifluoromethyl or a nitro, and the like; E': a Ci-g

2



al kyl ene and the like; E2 : -0- and the like; E3: a
single bond and the like; n: 0, 1; Cycl ring: absent

waeesness2d | ke, has a PPAR recept or regqul ati Ng BCT/IRM04/019741
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Is useful as an ag r th oph ax S, of
iﬁﬂﬁ %ﬂd ﬁgﬁagbr abno mafP yE%eSH s* stichigete bond
daﬁ@ett_rﬁe% 1i%Resit Yo, syn &wnﬁ ng: h)éggéﬁﬁoél@étﬁ{@l&Hea,
e

hyperllpoprotelnen1a an and the Iike.
VDR / 6 FFAR mesep@gésmmalaiammmnd,répdes%m-%qf\%y as an agent

formula; Rl R3 RS R/ 0

W57 U BRyIenis fh Redaan to o KARe LA s R 1 v
rédNgead¥dd suchngsAal bbetad), QP¥dsanyl,| ¥ynaubes ix ut ed aryl
and the like; A -0-, -S-, a bond, -NR13- (R13:. H_ an

mr%wrpﬂﬁé}aariwnerrehmqpefotslnemlaaéhl%fitqnh@ like, and the
gb bond an ethylene; E a bond, an ethylene; Z

i) (R21) 2NCO 15 (R21: H, an alkyl and the Iike)
and thGWd)(idi/@483,6 His€loees OeHEt & cobpbiinfl refrdégented by the
Rl R12 Hand the like, is useful as a PPAR |igand

* bi nder, PPAR receptor agonist or PPAR

receptok antaQonlst d can,be used gs an agent for

e t ment (8f A D3 di 3¢l oses
-l!. DO b ‘
vR/ CnH2n 5

Ir E-ZX \
(contaln?ng esfer) ano

A y :
t he IPke X: C%2 etc!? dotted

N@réﬁ@‘@ﬁn@o%?&e 99&9 m:y whew )Qsm % 8%1(:913@.‘1%
t he i ké; and ‘the |ike;

ZsuluﬁFTtelmS‘.eld aufdlt hedot-lln@rlm}@.SAor “0“,y*San a rhqggﬂar YR~ (Riz: H,

Jgjyl aexﬁlgl %Ed S;é]?%ﬂl Ia§§d étrp 3@%? %egncFE:%%s like; D: a
%&Mlyla%we&hguehéeat Medtbd, P%R%tﬂ?%ﬂé edz diBEBES, (Rp1) NCO-
(e.q. 3 WD 2005/ 063729 PCT/JP2004/ 019741 ,

(Rp1: H, an alkyl and the like) and the like; a, b, c, e: 0-4; d:
0-5; £: 0-6; Ri-Ry,: H and the like,
is useful as a PPAR ligand receptor binder, PPAR receptor
agonist or PPAR receptor antagonist, and can be used as an agent
for the treatment of diabetes.

WO01/00603 discloses that a compound represented by the

formula:

Rl
X\Z(] R2
- CnH2n
(R)y
wherein X: COOH (containing ester) and the like; X!: CH; etc.:
dotted line shows double bond only when X' is CH; X?: 0 and the
like; R', R?: H, Me and the like; n: 1, 2; Y, Z: one is N and the
other is S or O; y: an integer of 0-5; R’: CFs; and the like,
can be used as a PPAR§ agonist, and is useful as an agent for

the prophylaxis or treatment of PPAR§ mediated disease (e.g.,



hyperli pidem a, arteriosclerosis, type | or Il
di abetes and the |I|ike). W97/31907 discl oses that a

w@e0up06dTeh represented by the formula: COORL BCT/JPR06H019741
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QA mereln &2 Phen. ot onalLy; subst] (HLede8e ana the

al ydene. and the like, ALK. a C-3 alkylene; R: H a

Cl 3 alkyl; Z: -(Cl1_3 al kylene) phenyl optionally

subst i tHA%d 33903 Hakobesearkhathe lcickpound reprgaeEnfledady the

a_ PPARy agoni st, can be used as an agent for the

p?%‘ﬂﬂﬁyaaxis or treatnent of hyperglycema, type | or

Il diabetes, hyperl] (]j?j;gem a and the |ike. W02/ 083616

di scl osesyt hat a co d represented by the fornula:

4 (CH2)n-7~ COOH R3 R R2 wherein

s substitzuted by 1 to 5 the sane or

di fferent hal ogen atom(s) and the like, and the I|ike;

Riherfeitalraganpakapl epithdria 1y lsabsB2tutb@nd Hdlodenkand the

R3, R4: H a halogen atomp m 1, 2; n: _ 2-7, 20 has_a

stides i g #del LhksenBi t3 Mg 2dEVLBRS 3PS defice ALK: a Cis
' hypol 4 pi i C hon, . anthi nf :

S Ene 0 D R R A T (D oaaaehGi¥eeny] optionally

psulskicittiveds bppaessl ovgeraciridonhend iRRPAR acti vati ng

action, and is useful as _an agent for the treatnent

ofs isgfétlees 25PN AFSDASTdi ST R 19902 % 2BoAPBlhdfOr the
r ; 4963 .
SSRGS Y SheachSr L ANG 0 ASSERe 1 or 11 disbetes,

hyperlipidemia and the like.

W002/083616 discloses that a compound represented by the

formula:

. R*
COOH
Ar-(CH, )m-O @(CHz)n‘—K
R> R! R?

wherein Ar: a phenyl substituted by 1 to 5 the same or different

halogen atom(s) and the like, and the like; R': a halogen atom
and the like; R?: H and the like; R?®, R': H, a halogen atom; m: 1,
2; n: 2-7,
has a superior insulin sensitizing action, hypoglycemic action,
hypeolipidemic action, antiinflammatory action, immunomodulating
action, lipoperoxide production suppressive action and PPAR
activating action, and is useful as an agent for the treatment
of diabetes.

WO01/55085 discloses that a compound represented by the

formula:



(Q mAr OR4 OR3 wherein A: an aryl optionally
substituted by OH and the |like; X1, X2: H and the

wo 2d08/063729 Z: H and the like; n: 0-3; m 0, 1; BrT/OP20@u4nd9741
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the% i ke; Ar: an arylene and the |like; RL-R4: H and
thejlike, 5 is useful as an agent for the treatnent of
ZEAdkrel ed di seases, and useful as an agent for the
eat t of, for exanple, type 2 diabetes, inpaired
glucos tol erance, insulin resistance,
' I%cer|d§ﬁ1a and the |ike. However, it has not
beeﬁ di s¢¥'e¥ed at| a & hat these known 10 therapeutic
drugs fol diabetgs a GPR40 receptor function
modi fyi ngeasten, isS no report on a conpound
having a GPR40 recgptor fTdnction nodifying action
(conpound useful asg GPR40 agoni st or GPR40
ant agoni st). Under the circunstances, devel opnment of
ahesspound dinwryg apEPHEalIecaM i thtedt bgnoASand the like; X',
npdi fyi ng action has been desired. Disclosure Of The
ixnve‘htq thgelpkeseht % nve@oihgi ket Drditsidg & 17 Q@ ©
Qgé % &oﬂﬂggn%r h%%'ﬁgxfeﬁgﬁﬁQi %@ﬁh%@ fﬂﬂq@IOH and the like,
yIng action useful as an insulin
secugtAgbgue af aeragdEot tbe theaffempr aph\HPBR sedpted diseases,
treatnment_ of diabetes and the |like. The Ere ent
0

PROCHEBTLL R &1 ROERS: F8F yERD AT DE ™ raPi T SPARRSS . type 2
?Q?bé@é@,d tn?gatlxteiale g‘iQHBQé‘ n'go.'[é‘n‘yrfc%e nedubynt B€sistance,

ol I om ng rmul a unexpectedly has a superior
ﬁ?ﬁﬁﬁtrigixnamld@goaland an¢|lak%/ shows superi or

roperfies as a ar naceu |caI duct, 25 such, as
D obr | FoSSusty it PRk ORI Sk PE Ahd HagF rhese known
EH@I: ¢ GRlugddest H95biHes MARNM @rR300EetépBIMEInction

40 receptor related disease state or di seases
mndnrémm ,actien,cengl @héﬁetiﬁa N &sPerti Aleat FYRROBdbaving a

63729 PCT/ JP2004/ 01 Accordi
P eARtSYeRkR SR oGo 00 NS 1S BagPngcopy e useful as 2
GﬁﬁmguﬁﬁbﬂfﬁﬂWﬁieﬂbﬁﬂobantiébﬁiﬁﬂnﬂ anHkr tRd 2ircdmstlances,

1 0RA RO
development of a compound having a GPR40 receptor function

modifying action has been desired.
Disclosure Of The Invention

The present invention aims at providing a novel compound
having a GPR40 receptor function modifying action, which is
useful as an insulin secretagogue or an agent for the
prophylaxis or treatment of diabetes and the like.

The present inventors have intensively conducted various
studies and found that the compound represented by the following
formula (I) unexpectedly has a superior GPR40 receptor agonist
activity, shows superior properties as a pharmaceutical product
such as stability and the like, and can be a safe and useful
pharmaceutical agent for the prophylaxis or treatment of GPR40
receptor related disease state or diseases in mammal, and

completed the present invention.



R3 R RORLI1 wherein 5 Rl, R3, R4 and RS are the
sane or different and each is a hydrogen atom a

wh2d06ge3T2at om an optional ly substituted hydr orer/brm04/019741
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group or an gptional substituted hydrox roup;. . .R2 .
P st oy 5h BFS G odsY RGP PUR S 13 £ollowing.
SEPS A tdlnRbuRd - RE REDOR & QP £h@AN rRPhL eRalTy:
substituted hydroxy group, "an optionally substituted

am no gr , an optionally substituted nercapto

opti | 'y substituted acyl group or an

VAR 41 futed heterocyclic group; R10 and R11
game i~ f nt_and gach ig a hydrogen 15

atom a hal ogen at om or 76 al kO'ky groyp; E is a

bond, , an Bptionally sub €1 _4ral kyl'éne group,
-WL- O W2-, -WL-S-W2- or -W2- (wherein W

and W2 are the sane or digfferent snd each is a bond

or an optionally substituted CLI3 al kyl ene group, and

R6 is a hydrogen atom an 20 optionally substituted
aehereitoup or an optionally substituted hydrocarbon
gﬁnu&)s; ' ng4S; sis a benzene ring optionally further

havi ng” substituent(s) selected froma hal ogen atom

an optional | grestihstsdms et ljdfeecanboandrexup iana hydrogen
optional |y substituted hydroxy 25 gro

d
oBE PR 12 160881 PLET oPrARTG Bd0Y; SHRES R &, hydrocarbon
gtgﬁéw%xl Sééﬁggiﬁbhaifg m&@ﬁ&ﬁoﬂﬁggéﬁf%r&ﬁi nal |y

io
stitute no group; provided t and R3 are
nkt si nul t aneicusd yhadobgdr agem, & omtroograupal an optiocnally

t hereof. 6 005/ 063729 PCT/JP2004/ 019741 The
c%%%t&dv?i’ r8866‘_8?n VTR m 3R OP518RR Jr%g"é@%’tl&‘hted hydroxy
aBro@P! | ANt oBHPSY 1 &k Sch idi0 AR BBNGBE@HIP. arfbptionally
optionally “substituted hydroxy group, an optionally

ssiss titutted aeircepge oBpoUP arkroPPtéraklyy ssistitnted acyl group
ner capt o .gr oup ,or tionally 5 substituted .
h2t e# b SR '°6‘agr18 u ng%ﬁgtlﬁﬁf?g% “RPY ygi’éc bot Ay dr ogen

R and R are the same or different and each is a hydrogen

atom, a halogen atom or a Ci.¢ alkoxy group; _

E is a bond, an optionally substituted C,4 alkylene
group, -W'-O0-W?-, -W'-S-W?- or -W'-N(R®)-W’- (wherein W' and W’ are
the same or different and each is a bond or an optiocnally
substituted C;-3 alkylene group, and R® is a hydrogen atom, an
optionally substituted acyl group or an optionally substituted
hydrocarbon group) ;

ring S* 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; and

R is an optionally substituted hydroxy group or an
optionally substituted amino group;

provided that R' and R® are not simultaneously a hydrogen atom,

or a salt thereof.



atons, or a salt thereof. (3) A prodrug of a conpound
of (1) above or a salt thereof. (4) The conpound of

w@ 1gosakore, wherein R4 and R5 are the sane or PCT/JP2004/019741
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different and d "
A28 mhEy CoPREE T (HoPBEPS. (et CarbBundbioqer) atom, an
%%Q!%naﬂ@§r§ﬁ5béiﬂd%éﬂ BOBdocQEbén SGtdup I Rer epkioh®l 1y

e conpound of (1) above, wherein R is a hydroxy
gm@@psltgtedahs@mxxt hesragd,. ahb o@t)xofﬁhélz omwlﬁied( Bnino group,
bove ar e sane_or

A0 CEEARRRL T b inesh Br et StPutior fhePEbToN By

Hups&@rRodathOfe Adbyaheverouper ghdd B2 arkd att' cptd Weadhl Yydrogen
substituted hydroxy group, or a salt thereof. (9) The

@Gﬂméunﬁroa gadt ddwreocfwherein R10 and R' are both 20
r g tOﬂB or a_salt .ther 10 o)
o) B BaREE 880 of srbPihg' &' PO andl koS BATECHAEreor.

O([let)l Qﬁé:ﬁb&mﬁ?kﬁﬁ?%—f) hayi ﬁ@oﬂeclulﬁeﬁé:krow gﬁ@w{zf’, a@é 8he same or
salt t her eof .
guifferpat. pEdrdAtodp) 22hydrodehet M RpRefplogenpatom, or a

I henyl ] pr opanoi ¢ aci d;
%ﬁ?%?%F§§¥%glethoxyethoxy)-2‘,6'-dinethy|bipheny|-3-
thnehboxy@p&mﬂqddf-le-dbbbaorwmmrgmnuﬂ dsaai bpnd, or a salt

[4 (%4 [ 2- (et hyl sul fonyl ) et hoxy]-2', 6" -di net hyl bi ph
PSS - y| 1 met hoxy) - 2- quorophenyI]propan0|c acid; 30

%6B4TQQZCOQEF&HJ“3§“@174abB3eg2wﬁ@¥g&Hrﬁﬂﬂ dh”h&droxy group, or
I') pr opoxy] bt phenyl - 3-yl } met hoxy) | uor ophenyl ] pr opa
mosal&ctﬂereof

3-[4-({2',6'-di methyl -4"-[(6-nethyl pyri,din

S mEbhosyTRY I RA - @y PR hoRysRet] * R R are the same or
|diQ'°f@B€§ﬁY£ﬂl@r&R§PQ'sC adel g; akag’-&Qﬂf 063729salt thereof.

PCT/ JP2004/ 019741

:JBDZIhbugcropwr(q BE [((4- ppdvexywheneidi &i dotan reptyicingldy

0 2' 46 h henyl - 3-
R B R BB 4 gt TR pheny
o 4Thé2coRpodhdrihy(l) 4abbapt iyésdiif Gy |arex W bidee myth

-3 5 yl }met hoxy) - 2-fl uor ophenyl ] pr opanoi ¢ aci d;
@ypxoeen atems 1-qfi exis@dtethah§@* o- 2H- t hi opyr an- 4-yl ) ox

Who? Tge compound of (1) above, wherein ring S' is a benzene
ring optionally further having a C;-¢ alkoxy group, or a salt
thereof.

(11) 3-[4-[[4'-(Benzyloxy)-2',6'-dimethylbiphenyl-3-
yllmethoxy]phenyl]lpropanoic acid;
3-(4-{[4’'-(2-ethoxyethoxy)-2’,6'~-dimethylbiphenyl-3-
yl]lmethoxy}phenyl)-2,2-difluoropropanoic acid;

3-[4-({4'-[2- (ethylsulfonyl)ethoxy]-2',6'-dimethylbiphenyl-3-
yl}methoxy)-2-fluorophenyl]propanoic acid;
3-[4-({2',6'-dimethyl-4'-[3-(2-oxopyrrolidin-1-
yl)propoxylbiphenyl-3-yllmethoxy)-2-fluorophenyl]lpropanocic acid;
3-[4-({2',6"'-dimethyl-4'—[ (6-methylpyridin-2-
yl)methoxy]biphenyl-3-yl}methoxy)-2-fluorophenyl]propancic acid;'



di met hyl bi phenyl - 3-yl } met hoxy) - 2-f | uor ophenyl ] pr opanoi
c aci d;

W®32¢4044063729 , 6' - di net hyl -4' - [ ( 3- met hyl oxet an- 3- yPQTrEZ00N019741
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gﬁ:%h i gro 4= (}nEthﬁr¥bd%02;uoroDQf£Q!JJ%é¥%aﬁydro 2H-
%Tﬁ%p{y&%m@ ﬂr{{@{ﬂwy]‘kr( 6L a2y AR PridthHRHyAR34- yI 0XY)

bi phenyl - net hoxy}-2-f1l uorop enyl)propan0|c aci d;
3;1)mthp{;ylnphen:{'B}pz(aj:aetdl@xyphdsphoryI) propoxy] -2' ,

%ﬁé[w%vsﬁéﬂwe@nm;a[ﬁwstﬂmw@wPﬁspsagﬁa%-

g&@ﬁhﬁhoxy) —-fluorophenyl]ipropanoic acid;
[2-fl uoro-4- ({6 I Sopr opoxy-2', 6’ dlnethyl - (3- et
Bl [dxdtl4rni—-1%1,1 dloxldotetrahydro ~-2H~- thlopyran 4-yl)oxyl-2',6'—-

S TSPy P mrhon 5 LR R P Rah S acia;

f3mat-i (qn ' e dul ah@th £ [S3RHe 8h ¢ DOROLHIT-3-G11) ﬁlé)thabpymphenyl—
or a salt thereof or a prodrug thereof. (13) A

phadnaesheore bt 2 afmr Wﬂépﬁgpan@mmm of (1)

e AP S cat Sy O SR PR e Bb o i e Rl ox Hlpheny 1

&g@ﬂﬂn@ﬁhbxyhez{IIuﬂndpﬁﬁnslwprbpéﬁmiﬁﬂﬁcmﬁ di abet es.
a conpound of PS‘*H above or a salt thereof
&Y}

5#—5[2& (;sﬁom{ag(m?ww bt BERR ¥ D 83 "GPR40
rAGRR %&b&#ﬂ%ﬁ% a@ﬁn@&ﬂ%& ? f%ﬂé@oﬂﬁgifﬂj @opan01% acid;

conpou e or ereof or a  prodr
ta%e[rZetfﬂubmb Ghe{q%)-rmhmidp@lxyeﬂ ab’ a@sm1:1f3dr-4t kd (3-methyloxetan-
0 treat nent abet 7) A rret hod o
oo g 0%y bR Tu i me S hEEY breT B p18°Gg 2%

WY Gh sGaRrPEhsEsScAdN nistering an effect ive amount of a
conpound of (1) above or a salt thereof or a prodrug

t ien e df GPB40 heeceﬁwtmmlf.un(cl:@)mmmwmtb# grompyd sing a compound

V| i t t b
A L aRePe s S T Thedbaf’ AP 4 rPredndy, IRIRE ¢
8% %0955%35&&?@1 H3PR46A8¥ #di ng M uell 6i) (1) above

ove or a salt thereof or a prodrug thereof to
rramaaisaltlohereqf cuuc insiwdFEghsexgoh. conpound

r@ﬁﬂeﬁﬁntegar¥aé£§%lcé¥'age%t( P)(13) abé% h%%h is an agent

for the prophylaxis or treatment of diabetes.

(15) Use of a compound of (1) above or a salt thereof or a
prodrug thereof for the production of a GPR40 receptor function
modulator.

(16) Use of a compound of (1) above or a salt thereof or a
prodrug thereof for the production of an agent for the
prophylaxis or treatment of diabetes.

(17) A method of modifying a GPR40 receptor function in a mammal,
which comprises administering an effective amount of a compound
of (1) above or a salt thereof or a prodrug thereof to the
mammal.

(18) A method for the prophylaxis or treatment of diabetes in a

mammal, which comprises administering an effective amount of a

8



COCH (Ib) R5 Rai wherein R1, R2, R3, R4, R5, R10, R,
E and ring S1 are as defined in (1) above, or a salt
Wﬂ)b(msmﬂ'729 whi ch conpri ses reacti ng a conpound PCT/JP2004/019741
resente the fornul

b .
SRR Rledih SHRERIST & A8 HhotPREROBhE TR GalPoreot €0

t it efnmaand a conpound represented by the formul a
(I'l) HOR4A RIO 5 COR (I1) R R 11 15 wherein R4, R5,
IP)arth prRodaceias wethoddfakowempanud Rrepresanted by the
o tional l(%i §ubst|tut ed Cl_6al koxy group, or a salt
8 gi ve a conpound represented by the formul a
(Ib) R_ESIO(\ RARL R3 (ib") 5 COR RRiI

vvher n each synbol is as defined above, 9 WO
IE‘ZJ /JP2004/p1QZ41 or a salt thereof, and
subj |ng a salt thereof to a
hydr ol y&l s reacti A pr oduct( cin net hod of a

conpound represente byt OGtrmul'a’(1d): R io 5 RY
J\EOR 4 R RT 7 &1 ,

wherein R*, R?, R®, R*, R’, R, RY, E and ring S' are as defined
in (1) above,
or a salt thereof, which comprises reacting a compound

represented by the formula (X):

R]
RLQ‘E‘@\/OH (X)
R3

wherein each symbol is as defined above,
or a salt thereof, and a compound represented by the formula

(II):

HO R* R
WCOR' (n
R 1

R

15 wherein R*, R®, R and R! are as defined above, and R’ is an
optionally substituted C,.¢ alkoxy group,
or a salt thereof, to give a compound represented by the formula

(Ib’):
R]
2.
RQE‘\,O
R3

20 wherein each symbol is as defined above,

R4 Rm
mCOR' (o)
R n

R

9



R3 RS R11 COCH (1d) wherein R, R3, R4, R5, Rio, R', E
and ring S are as defined in (1) above, Yis -0- or
WO B305/063120 R2' is a substituent, or a salt thereof/JpP2004/019741

whi ¢ch SE3f € [ C 0 nyed, b ;
EReSr sREr IR TIR BeTet PR\ B CoEBRARRSES (Yapy theveot
oSaCﬁyﬂrﬁWh@ meacﬂlonRs R4, R5, Rio, R, E and ring
S1 are as defined above, R is as defined in
ageweA réa?ocaﬂ%ffﬂqn m%heefOfaﬁdcgnmﬁsbaﬁer?éﬁ%%%rméothe
é ?fér)ula " -OH 15 wherein R2' is as defined
ove 2ot 4 salt thereof to give a conpound
represent¢d by the formla (I1f') : R R/ \ EO0"0O R4
Rio RBINIF COR 5 R Ri wherein each synbol is
_gef dE@’a 20 or.a salt thereof, and subjecting
5 the ¢ un o Rher'@of to a hydrolysis
reacti onR®The conp of/the present invention has a
superior GPR4O rece ©0on nddi fyi ng acti on,
and can be used as a agéint for the prophylaxis or
treatnment of diabetes and the Iike. 10 WO 2005/ 063729
RELLdPROR4/ @197F691 rBestioMgle | Foraferditigng! Qite B defined in
I'nventi on ‘Unl ess "ot her wi se speC| fied, as the "hal ogen
dlontbovet He ipr@sentr sPeci nE R ohs & Svs Hetusrdm

gglgrggftaihégeg¥;oghlch comprises reacting a compound

represented by the formula (Ie’}):

R'
10 H—YQE“\/O R? R'C
i L

cor €

R® R
wherein R', R®, R*, R®, R, R, E and ring S' are as defined
above, R’ is as defined in (19) above,
or a salt thereof, and a compound represented by the formula:

R?*'-OH '
15 ywherein R?’ is as defined above,
or a salt thereof, to give a compound represented by the formula

(If’):
R]
2
R3

wherein each symbol is as defined above,

R4 RIO

Rl

20 or a salt thereof, and subjecting the compound or a salt thereof
to a hydrolysis reaction.
The compound of the present invention has a superior GPR40
receptor function modifying action, and can be used as an agent

for the prophylaxis or treatment of diabetes and the like.

10



atom iodine atomcan be nentioned. 5 Unl ess ot herw se
specified, as the "optionally substituted hydrocarbon

w@emaps37en t he present specification, for exanptBJP2004/019741

10

15

20

25

30

G THGITE O P G S R

subst i tyfted CarBerah k¥ Ny eéﬂfﬁéa asoﬁhé°ﬂﬁé1¢©en atom” in the
substituted C3 8 cycloal kyl group", 10 "optionally

spsssntutspecticatheyl Hroupne agpmi onal dXAng Bfom, ubsgmine
Cr7-16 ar rou nd th I|k can be nentioned. -

T s % a@*‘é‘ﬁﬁg g%%q?? em ﬁe "Cl 6 al kyl group"

in thmrm&%eﬁtthspﬁssélgp&tmecf Olasexagpheptimidlly, substituted
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,

:lﬁv rqgﬁr;hon gEaup | 1n 5the grremepit, saé@pém%lomeﬁﬂr grample,
BTVM
o ol%ea Eﬁ?%g%e(grﬁ(e#y 1 r8£|;§ onall%’ent

sp il oup e pre
Sﬁﬂﬁsﬁﬂtﬁ:ﬂiddOUg sf L kel 1&upvi, ny‘bptmbﬁ@mﬁwlsubstltuted Cz-6
I sopropenyl , buten-1-yl, 4-penten-I-yl; hexen-1 -y

a"hH‘Bff%l 9roRe zanOBElW&Jtﬁbr?é’@StZGuBﬂgeg"sB& 1§é{l grouP '
é?%{lﬂgilya§ubgﬁltﬁge§ y%¥% #éqh”' ROEEQSnQif§e§Gbstltuted

caton exa pent yn-
1C7yls, abahkyy ngtoud” amdl tthe Like can H:eenmmpoadd

Unl ess ot herwi se specified,. as the JLyclaal kyl .
group" UHieSShOthrEYLAE %%"é%’r? &t |a5ncg?o 8 aﬁ('lllgﬁyé group” 1in
P sPRcEYEELPIY] £y eham Fméylme@%ﬁ OR&XYI , propyl,

and the |ike can be mentioned. Unless ot herw se
smpn‘qmd betyhe i@ebuylar decgbotpl,i perttutlosedentyl,

AL 2 PBppn Bty 1B e ey kA G e onee.
2 ant hroyfl 123G andethesti koot iy mRNthened, , i 1l4roup” in

aryl may be optionally saturated partlally and. as
t Hee raretsealt] )%psa@mm@eprm for grgmplef onl@y(Ja.nmr@penyl

PSR B bl 2 T o e

Wi'sé specl -16 ar

O T "cdm bel Renpiesedt specification, for exarrpl e,
benzyl, phenethyl, 11 WD 2005/063729 PCT/ JP2004/ 019741

di phenﬂl}ﬂlﬁslfﬁyIOt ernapht SRRGELIRA ., 8- Khphl Gk Byl group” in
208, ISR PROLEs o AP o PRSI, 4-pentyn-
31-kylph @Weydyﬁeu hyl , add bitphaniydey lcamt by | memih drived .

Unless otherwise specified, as the “Ciz.g cycloalkyl group”
in the present specification, for example, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl and the like can be
mentioned.

Unless otherwise specified, as the “C¢-14 aryl group” in
the present specification, for example, phenyl, l-naphthyl, 2-
naphthyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, 2-anthryl
and the like can be mentioned. The Cg14 aryl may be optionally
saturated partially, and as the partially saturated C¢-14 aryl,
for example, tetrahydronaphthyl and the like can be mentioned.

Unless otherwise specified, as the “Cj;.;¢ aralkyl group” in A

the present specification, for example, benzyl, phenethyl,

1



i ke can be nentioned. 5 Unless otherw se specified,
as the "optionally substituted hydroxy group” in the

w@emsoed72speci fi cation, for exanple, "hydroxyPQr/orepis/019741

10

15

20

25

30

"Qptional ly substitu 1- | kox r.ou
BebeBliprinetoo AR SiviteERuly e Ty ins oyt 2.2
dapheafabtiyl SUDLHn1eaofP1 144 45 Xbudyayp5-phenylpentyl, 2-
"optionally substituted C7-16 10 aral kyl oxy group"”

'bﬂ'phemrgslraehkml,si3ﬂ)qi@klyengiwpe;hybptqmiﬂhwglylneefhyl and the

ég gtE%Htgd C1¢$X§L§ylsulfonyloxy group”, "optionally

abst I tuted "he %rocyclylsulfonyloxy group" and the

l'i ke canlbesnethérniemd shekesseal hes wiise “padioheedy ssbstituted
the "Cl-6 al koxy group” in the present specification,

hyArexgngreur ekh PHE, PEERBRY, SPrebobGRTIONS Ee5pPHHBRAE -
h [ > 3y ”
By SRR oddcha ik Ok B LR p (1 Yroup”

goptipdnably heubgriasarid apeerdégalylxy hepupl’oxyeptionally
octyl oxy, nonyl oxy, decyl oxy —and the Iike can be
FERPLOhHEHeD s He 8 TY heX AR ent CBhea B S Sufitglpted Crs
Qr34Ry 169 , hetgrecycl ykPxys 9nhAWy GRohP®, soptionall
prresext %géef:ﬂki@'cati on, %droxﬁfliqugsrlol}{o1 sa,bgt iotgt ed %I;/ la?na Y
‘shbbeitoyedi € -s gridypd'subéboyloan dmoupEnt i"opsdondsly substituted

r ef er abl X | es of the et erocycl.yl ox rou .
CE e hour Dy PR raunl ik e Bt B entioned.
pyrazobyhexy, oxeadl e pkcithe@NYdHxdhe T, Y 8X¥ox¢Sgroup” in

t et rahydr ot hi opyr anyl oxy,
thex pdesent abpele bf Itatppranflogx gxampie, methoxy, ethoxy, propoxy,

di_oxi dot et r ahydr ot hi.opyr anyl ox nd. the i ke can be
HeRPFERREY” T8 SRR EREY TRl el EEREPTRY ) pewviony
anyl ex¥ Yikscar bd RRnRLESEAT SMeciHd cahipralkedy group” in the
exanpl e, phenoxy, 1-naphthyl oxy, 2-naphthy|ox¥ and
PresERkeske®l Hecatdiom, o REBLY BoX1Un| &y JopfYer WBEloxy, decyloxy

%R‘é‘icltfu' egik@. érpebe E?ah:l:goﬁgél lgé(é Oa(é's gcrh%u ovénméﬁ'@ioned Ci-s
presen? spe0|?|cat|on, or exanﬁ?e, benzyl oxy,
phgbBRyhytoxy. and the |ike can be nentioned. Unless

ot herwi se specified, as the "tri-Cd -6 al kyl-silyloxy

gr oup” Apnthfe " hriaranvcdyderyi g5 n, 1 dhee PERFPRE 12

T
gebtiponedlowscdrhée’ Gieniabkyd sul A mreberappleupkampléheof the
giggggyclyloxy group, tetrahydropyranyloxy, thiazolyloxy,

pyridyloxy, pyrazolyloxy, oxazolyloxy, thienyloxy, furyloxy,
tetrahydrothiopyranyloxy, l-oxidotetrahydrothiopyranyloxy, 1,1-
dioxidotetrahydrothiopyranyloxy and the like can be mentioned.

Unless otherwise specified, as the “C¢-14 aryloxy group” in
the present specification, for example, phenoxy, l-naphthyloxy,
2-naphthyloxy and the like can be mentioned.

Unless otherwise specified, as the “C;.16 aralkyloxy group”
in the present specification, for example, benzyloxy,
phenethyloxy and the like can be mentioned.

Unless otherwise specified, as the “tri-Ci-s alkyl—silyloxy'

group” in the present specification, for example,

12



specification, for exanple, nethylsulfonyl oxy,
et hyl sul fonyloxy 5 and the |ike can be nentioned. As

wo bs/obsgeer ocycl yl sul fonyl oxy group” in the prESEM2004/019741

10

15

20

25

30

SOEELIA 030, STV AR ST WO PE e ke co

e fmaradilogiegxanpl es of the heterocycl yl sul fonyl oxy

group, thienylsul fonyloxy, 10 furyl sul fonyl oxy and the

|'i ke cdP BdentRtiscdeylsudfesslornegnpur sigedhki piesest

t Lot Iy bstit uted rca roup” in.the -

o eet 8, Y 18 Sk TR Pl P, v fomyony

"arpd ithealllikes ybat bé uhetk iGhelQ al kyl t hi o group”

"optional |y substituted heterocyclylthio group”,

"opt i ot Yre15hetpEeryY el es G ony laky| ghpep gridugthe present

" [ | ubst i - a ' P"w .

N g e A TR e S R T s e R

asraupeg beloG abkybé entgromed. | Ast peePeeseld examples of the
ecificag for exanple, nethylthio,_ ethylthio,

Rt ?Tgébﬁ?wﬁmiwu&t yRERPBLSWRB L hi o,
Eﬁafertyllc%:% 1}@%}.1%9* 05 A0 {8 jhkleK Bafi@Pe R MBIYIRNEd.  As

-lo alkylthio group”™ in the present
speci f iUndeissnpthepvide hsprciddiedl, t BEothe ntopytidnad ly substituted
decyl thio and jhe |jike can be nentioned besides the
TEREEEn ST BNRY €1 6% e ERT 0 BrGhp. CAIA%ys 16PnEraFEEe

SPRGIdaped, gasuphe YdRlimRaaugl ¥hbht frdRedrQUR  al By ifiBio group”,
present specification, nmercapto group substituted by
a CHidrapddycriks groed heltewocnal pbtiventgrowgd., Asptionally

fer xampl e f the heferocyclylthio grou
ERRAShL ey eXaBessRlo! Healet RS B S B cea 1.
adx9lyhi Bi growprazoldythki 0iket Bheyéd tidrsidnedy! t hi o,

tetrahg%rothio ranyl thio, 1 30 _
oxi dot ¥PAERF dPERPFBIRA dMACikiied, 12g-the "Cig alkylthio group”

I,0%hdO d ' [ th Ik be .
S gesely B ELPRAANE | 263 BAbDE, bRy ethy1enio,
ampiplyithi gf olsSprdpy Idhd opr Baepl tispeciJdGauitgnthior tert—
exampl e, phenylthio, 1 naphthylthio, 2-naphthylthio _
ANFvilkBliei R CHif et kfefPRoReden i ngd 2085/ 658726:-10 alkylthio

5%75@%2299%9495{]@5%@'s§%§19&Qsﬁye@rg,fergegﬁtg)ftm’, 88cilGhio,

aral kylthio gro Int
sweyilthtal i decy furicexadplthe beke yddrhibe mephébatlybédides the

%%%vghgek{k§h§£thsaqigakgggdgroup.

Unless otherwise specified, as the “heterocyclylthio
group” in the present specification, 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, tetrahydrothiopyranylthio, 1-
oxidotetrahydrothiopyranylthio, 1,1-
dioxidotetrahydrothiopyranylthio and the like can be mentioned.

Unless otherwise specified, as the “Cg.;4 arylthio group”
in the present specification, for example, phenylthio, 1-

naphthylthio, 2-naphthylthio and the like can be mentioned.

13



Unl ess ot herwi se specified, as the "heterocyclic
group” in 5 the present specification, for exanple, a

W@ 200506349 menbered (nonocyclic, bicyclic or treDyRd042)19741

10

15

20

25

30

het ero [ic ou cont ai ni.ng .one or t kind(s

Lo 4 notaros, SHEL i detsd  eonra o r Sgen Stampripio
Ytlohipr ahothaNshdbraX kel i &l gt 86n 2 £dd @;aﬁ@uét I béﬁwgthlo,
atom besides carbon atons, preferably (i) 5 10 t

Pilleﬁéﬁfbﬁl‘éhll‘é paed ehebllyikS- cpp be-menibened). ar omat | c

h 10-
non- ar GAEePE SRS nelisi 8, ah o he ot osyRLAg aroup” in

et p@éednt Cxpé&me:ataonor f6r Nex&RS RI, & @FBtbC14-membered
heterocycllc group is preferable. Specifically,

dreRacYELl het driyrliicc ogr GEbCEGJe*F)aéletWr@WIChESg{I@UI?
%o‘hlﬂggfﬁ/%% c%'xé I'B nCXJ() gyF:HQ%& éf 9y‘rfo %;tr%:rg)a/??%l%y gelected

pyr i pyrl pyrid

tfhromz al yitfcﬁgegx atd,t i anmlfyk a‘éonli hiraiZQslnyb,xygen atom as a

5-t hi azol oxazol yl g - oxazolyl, 4-oxazo
SAGREEOTT ] P GTh ettt ( BegTaSe SRl WEomss. REFRSTSALY (1) 5-

oqQKDﬂ\laﬁ'{ﬂ)eréi q(‘ﬂx%@e)f:'abl? gui ﬂg lol%/d—)men{b%%w) ngkr&ka]gpc -

(e g., 1-i1soquinolyl, 3-fsoqui , 4-1soqul noly
hetgupoptyig ,gmurazi (i, 4pyt®n1QHmQMbahedgnpn aromatic

FeRUED A I gt B T DL BYLOL M LS or chese, -

09 @-—meﬂbéf@cﬁ Qazz.QJrrbé'bl c2 héﬁbg@éﬁéﬂic g‘kou;pmigaéi?éf &rable.
pyrazolyl (e.g 1-pyrazolyl,” 3-pyrazolyl, 4 25

pyrazoﬁpef)‘-lfmalldaz|mma@nghet@rquqld&zigﬁyhp such as thienyl

rid Zi,n: |s hiaz I 3-isqt |az
JePuL e a5 PRESERIELY Dl e B oA Pl 3 Furv L)
§ymay1azoéy¢.,, 424;@&)@@9(1! yl3rp§r1a§pxa4%w:)dyll)ndaﬂmhzolyl (e.g.,
g g 1-indolyl, |ndolg 3-indolyl),
chiearekvbl A thz%eﬁzéxa otlyd azqﬂefrlzmpe}azellyl (.9,

Zi ,

beddebr idageligh, S-BRpAtiUgRollan (e.g., 2-quinolyl,

3- tqemmi;b]],t hi-eninb) ybensegbi deryany ls-@igoly2), isoquinolyl
benzo[ b uranyl 3-benzo[b]furanyl) and the like

A8nTar ohmt§RatdCd¥dey 8 i 80GH L Wuc H-asopyirely Hi iyt

ettty O, SIS Mg Bmppipian. o

E@'finlW)QlQ)M]:olQé de, g2 (ﬂx—qyﬁnodlyllyli pyrrolyl 3-
i m dazo].i nyl % 1-i m dazol | - _imdazoliny
RYFRPtEZ)oA | %FZ ﬁVﬁeﬁ?d?nylli%?%?azoiyﬁvp%r%ﬂ%¢%ﬂ°lyl 4-

gm@ﬁéﬁ%iﬁh)qy razBiperidigy| 1‘%J¥a§%ﬁ&g'n¥Lﬁyrazolyl 4-
pi perazinyl EW
pyrazolyl), pyrlda21nyl (e.g., 3-pyridazinyl, 4-pyridazinyl),
isothiazolyl (e.g., 3-isothiazolyl, 4-isothiazolyl, 5-
isothiazolyl), isoxazolyl (e.g., 3-isoxazolyl, 4-isoxazolyl, 5-
isoxazolyl), indolyl (e.g., 1l-indolyl, 2-indolyl, 3-indolyl), 2-
benzothiazolyl, 2-benzoxazolyl, benzimidazolyl (e.g., 1-
benzimidazolyl, 2-benzimidazolyl), benzo[b]thienyl (e.g., 2-
benzo([b]thienyl, 3-benzo[b]thienyl), benzo[b]furanyl (e.qg., 2-
benzo[b]furanyl, 3-benzo[b]furanyl) and the like;

non-aromatic heterocyclic group such as pyrrolidinyl (e.g., 1-

pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl), oxazolidinyl

14



1- pi perazinyl, 2-piperazinyl), norpholinyl (e.g.,
2-nmor pholinyl, 5 3-norpholinyl, 4-norpholinyl),

wo kiosoea7phol i nyl (e.g., 2- thionorpholinyl, PCT/JP2004/019741

10

15

20

25

30

371 hj omor phol -t hi.omor phol. i nyl e : .

6 Rty o Brany e IRRRER BT, Layg. - goimidacorinyt, 2
odfiidRizel i aky dr ot hiydaliylyl) , piperidinyl (e.g., l-piperidinyl,
1, 1- di oxi dot et r ahydr ot hi opyranyl, oxopyrrolidinyl,
F@ipepidiayd,  3RipaRigiyly]l 34oréparidingle PReerepinyl (e.g.,

[4 ] : | b Kke: nt | S herw .
S retadbhE. | R PRI hBPBRo} Y EOR O T ke Foho1iny1,
B-esaphodpagl { i £atdxpholfiowy1¢xanhl emonstidyirsall flengl., 2-
et hyl sul fonyl and the |ike can be nentioned. 1§iUnIess
|

HHEOMAT PO pB¥L f | TP nampRoleny b . of K anomRipt inyl) ,

ol S N j for exanpl e,
TP Phe Ty F S et ey ahA TRE T (e can' be
negitdoteddah it eslsi appshemails e 1s pedi bk bdo tatsrahlyslr'o€diggyranyl,
aryl sul f qnyl|, roup” in . the present specification, f
RIS O LI HERYE s TRV (5001 ndpt¥RVAIRGH  dayretenyl] and the
Zrin@pht hyl sul fonyl and the |ike can be nentioned.
Unl ess ot herwi se specified, as the "C6-14 aryl sul finyl
gmelfhel Aikhecan dxemersyegietli.cati on, for exanple,
phenyl sul.finyl 1- napht hyl.sul f.i nyl , «
D naphUVESa! PERGF SR YR e caR RS i Atkyhey  fony?
Udrs?y ahhenw peesprei §p&dhramtlilda," #pti eRahbYe, methylsulfonyl,
esterified carboxyl group” in the present
spéuilisud donph, andrthecdmiee canchebdytigpsshp, CL 6
al koxy-garhaon ( LBt hQxy yl, :
ot hoxy StsaayPoeRatls kar B "ALYERL O el sy iyl
froup” Q- tAhe3prasyphoXxypead hiaratiogr,odpr( exgmple, methylsulfinyl,
phenoxycar bonyl etc.), C7-16 aral kyl oxy-carbonyl
GruE sed fany L hard ks dden 683 Pe BaRKRM8A-oxycar bony!
etc.) e i %qyg oned. less. o i
specif?@%?ggso#héﬁwﬁﬁ$f%ﬁ% ygﬁélggeﬁggégi_%l%%§£ Eﬁbnyl
Group” iin tthe present specifictiionn, folteecabopie | SoMMDylsulfonyl,
2005/ 063729 PCT/ JP2004/ 019741 nentioned " 1-§,ilkyl
GrAFPhtEYLFBREPPYL s BRI H¥d SByTenyYh apd the like can be
S et i oned "hal ogen atons” can be nentioned. For
exanple, nethyl, ethyl, propyl, isopropyl, butyl,
tert - binllessi sthetwlse specified, as the “Cg¢14 arylsulfinyl

group” in the present specification, for example, phenylsulfinyl,
l-naphthylsulfinyl, 2-naphthylsulfinyl and the like can be
mentioned.

Unless otherwise specified, as the “optionally esterified
carboxyl group” in the present specification, for example,
carboxyl group, C;-g alkoxy-carbonyl group (e.g., methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, tert-butoxycarbonyl etc.), Cs-14
aryloxy-carbonyl group (e.g., phenoxycarbonyl etc.), Ci-1
aralkyloxy-carbonyl group (e.g., benzyloxycarbonyl,
phenethyloxycarbonyl etc.) and the like can be mentioned.

Unless otherwise specified, as the “optionally halogenated

Ci-¢ alkyl group” in the present specification, the above-

15



trifluoronmethyl and the |ike can be nmentioned. 5
Unl ess ot herw se specified, as the "optionally

whadosgestas ed Cl_6 al koxy group” in the presenpCT/JP2004/019741

10

15

20

25

30

specification, t Jrenti.o " Cl- 6 al

Pttt e peRe BB G ogh oy §obsBeE by 1 <o s
aél&%ﬁé%ﬁﬂl%%@ “hal AP GanbbemdRPidomRd. Foll example,
exanpl e, nethoxy, ethoxy, isopropoxy, tert-butoxy

tmehyor @teyRexprapwl , 1¥ﬁan@nmlkeb§amlbet%w?%¥éd isobutyl,
;?;'f({;ﬁuo%'}‘n%t‘f‘{'a © SBGEh 1q<e A3 p %e mdRP0s &4 di - C1-6.

am no oﬁp In e pr esen Specl ?I Catl on

am no guﬂmgsgnamnereﬁsed$p§¢¢§ﬂédlﬂagdthy thﬁtlonally halogenated
above-nentioned "Cl-6 al kyl group” can be _ nentioned.

Fo-6 e%@é‘r?@‘IYe grﬁ*éphyvanﬂrﬁ) pr@tﬁﬁaﬂtaﬁpﬁslf eI thG, apgve-
ke,
qh£$¥{§ﬂ3 Ig%§8%¥réggm se %é%ﬁ? eg, §¥H#ﬁ%ed bg 1to>

Ombdhe4aéﬁbéoaé¢|”hahmgﬁngﬂthmﬁw icant be memﬁﬁnﬂed For example,
speC|f|cat|on am no group nono- or di-substituted

y
{TRENATHre STHOREY onsBOPREROPY it [GPBERXY carF ] dorchethxy ana

0k, € henyl am no, di phenyl am no, 1
2 né%ﬂ?ﬁffén?ﬁomégp%gpﬁ?hyIanlno and the like can be
nentionmnﬂessUmkhsswmsheswwsifiﬁdacbﬁiebe asondre dmotioCi-¢ alkyl-
or di-Cr-16, araﬁk%l-an1no roup’s present a
SPBREIT i ERPon 1P Lﬁi?ﬁ& 18Pta?nsﬁ%’t‘}°c FEYPpfone o
the- ahiame-viRRY 8peehe Cgbé¢§4ﬁéﬂﬂfﬁhedgﬁéyPualkyl R&oup” can be

menti oned. For exanple, benzylam no, 25 phenethylan1no
anentivndd.ke Foaneb@mmiem |rmtéwlamnnessebbwe¢rwrs>e propylamino,

speci fi .as am._no
oPaenaRe  Heeshy R AEaT o A R oo L oned.
substi tUﬂl%Es;b)bthQQwiiB@V@é@lrﬂléﬂleﬁs Chebrmbhyt @f AiPTe1s aryl-
and the above-nentioned "C6-14 aryl group" can be
NI I UPF oA Ne kAP RS S G- NH@@Fﬁ}Faﬁﬂﬁhen@?%ﬂﬁ|§§OUP mono- or

eth y i aQ t
% es%s&'#@?%ﬁsié?ghg% |$?0%£ t?n%ntléﬁeﬁ ((‘j 146a%'f !;9&?8 can be
arhdayd +d¥edl - 1@oraéadarky1e ApHEnydaadpd , i aiphenypresent, 1-
speci fication, am no group subst i t ut ed by the

iBRed2~TAPECHY I ing: 66" tﬁﬁdl%lﬁ% o | mentioned.

2005/ 0%71%955%%%?%8%{1%8&7 eaf‘bg etﬂsn%&@&ﬂ olLhile, 5

ar al kyl group”™ can I one exanpl e,

Nareet Kyl -aidibengybap? nin e tdrelseNtbepayl fingaio cand amieo group
i ke can be nenti oned.

mono- or di-substituted by the above-mentioned “Cj.i;¢ aralkyl
group” can be mentioned. For example, benzylamino,
phenethylamino and the like can be mentioned.

Unless otherwise specified, as the “N-Ci;¢ alkyl-N—Cg 14
aryl-amino group” in the present specification, amino group
substituted by the above-mentioned “C;.s alkyl group” and the
above-mentioned “Cg¢.14 aryl group” can be mentioned. For example,
N-methyl-N-phenylamino, N-ethyl-N-phenylamino and the like can
be mentioned.

Unless otherwise specified, as the “N-C;-¢ alkyl-N-Cj;_is
aralkyl-amino group” in the present specification, amino group

substituted by the above-mentioned “C;.g alkyl group” and the
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Unl ess ot herw se specified, as the "nono- or di-Cl_6
al kyl - s carbanoyl group” in the present

W@ pmsioéizeat i on, car banoyl group nono- or PCT/JP2004/019741

10

15

20

25

30

l-substituted, hy. t he -nentigned "Cl Kyl :
GPoRRiehbioa ot CRETNA IR Pl o Refiled.  rox
erbipl e arbanot vl -et-behegl baimy| ,N-«tiH@Et-Nybeatpasmito and the
di et hyl car banoyl , et hyl net hyl carbanoyl and the |ike
dakebeamebR ingidoned - Unl ess” ot herwi se specified, as

the " l\blc;i'egs ﬁz%'@ﬁlér'v}}s 1 g ecf’i‘kﬂ_{&' CaL b&{yl“}n%%noogr@ypél_s alkyl-

in the prese specification, ahno ~group substituted
ey rbaeopb aysuEntinoned pEasénal spdcigiaanioandcatiantoyl group

al kyl -carbonyl group (e.g., acetyl, isohutanoyl, .
mgaﬁén?ﬁr%muhz:%ﬁtb‘éeﬁlgﬁm B pPe mepadpred "Ci-e alkyl group
NaHeB_QyIlIéIN‘,%ébé’%ﬁet YoM R0mp I et i Y A BkbeM NQ:1dRtkarbamoyl,

the i ke ca e nenti oned. Unl ess "ot herw se
sipmethy bch rizsndye ‘dienbyloariimdGel 14 thyy}netbgl banvgnioyl and

oup” in th resent specification, carbanoyl group
ﬁ%ﬁoflfﬁ %ﬁQ§ﬁ£§FPS&9888py t he above-nentioned "C6_14
aryl guRUBss S@ikhA sBBPeNeded FOds XRIMINEC, ¢ alkyl-N-Cio
phenyl car banoyl, 1 20 napht hyl car banoyl ,

2lhpphcinbararlbamiylo grndupfein e guesiept spacibheaition, amino

Unl ess _at herwi_ se ecified, as the "monQs or_di-5- to .,
SRR p B St 38y Eho1 SRoy SR oL fr PRt ot ebp” and
pr gS&Nky1-sReHdnyadabirelp ¢aldaydetdlQURsBBAGan®yl,
di -substituted by 5- to 25 7-nenbered heterocyclic
dFeDPNERPHY AR PenBgntigneGe Fon @XANPAEnbETRRLhyl-N-
clic.gr Q. clic tainin .
AELEYSEHENG” o Ieh B ABLEL PN LM Sy mentionea.
from aunlésogetheratic spesified, adpmhNdmdhooxygedi—Ce 14 aryl-

atomas a ring-constituting atom besides carbon
§eEREMREh FROURENAPoREE. PReSPRerTamITd cabieranpRERAMIYL group

anﬁga NPy 3 —cgub(ytl%ﬁlt_tggﬁamg :%L%ﬁn%&%%ﬁlea' "C¢-1a aryl group”

car banoyl group

dapybeé dydrcairdisdny | Fo4- epymp by qardariopbrbamoyl, 1-

2-thi enyl carbamgyl , 3-thi enyl carbamyyl and the 1ike
BARNHRY IR 27008 SEOLITRFREY 1herf) pR0k 4R R be
lHalessn& herwi se specified,” as the "nono- or di-Cl_6

al kyl sul fanoyl group” 'in the present specification,

sul f andylegy mihenwise- specif isdibsts tilee dmbypother di-5- to 7-

SR Tt O sl o o3 be uzed [
specification, carbamoyl group mono- or di-substituted by 5~ to
7-membered heterocyclic group can be mentioned. As the 5- to 7-
membered heterocyclic group, a heterocyclic group containing one
or two kind(s) of 1 to 4 heterocatom(s) selected from a nitrogen
atom, a sulfur atom and an oxygen atom as a ring-constituting
atom, besides carbon atoms 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.
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5 di met hyl sul fanmoyl, diethylsul fanmoyl and the Iike can
be nentioned. Unless otherw se specified, as the

w0 pwso6370y di - C6-14 aryl - sul fanoyl group” in PEEIP2004/019741
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15

20

25

30

f | f | ] , |
B CeubLPIPES cob iRl sBfoaRia:  Sh ot SBRER-,Ph) di-Cie alkyl-

gh@ﬂﬁmoﬁ-ﬂ uge usele DOEsENANR& i MRaMbayl EaMPaheyl group
di phenyl sul famoyl , 1- napht hyl sul f anoyl ,

Eloﬁapht’ﬁﬂfstﬁq%ﬁ*ﬁu@ﬁdbvh‘éhﬁ% | deovsamepg ionedt Menedliwl group”
L8 pE000sa O edll a1 8 L ERIPSANON0.0 OUBhy L oy,

present speC| et pho

diimethgl s L eaby 11,5 dhysthba:sabﬂamoyne rinido Fd:ﬁd 1Qﬂ;g6c@1|1 keyd
group” can be nmentioned. For exanpl e,
BeRet AYePhosphono, di et hyl phosphono,

d
can’ beUREErt | ARt s SRl AT BPeb ok K arvi-

éumfammgllgmcyﬁUSUmtmhedpraﬁbﬁﬁ.ibeﬁﬂﬁﬂcag&oup sulfamoyl group
"optionally substituted C2_6 al kenyl group", .
mSBPTo?]’éIqI% Yhrdditpgedgl 2t aarW%/‘F“e@%BBed Ce-14 aryl group

QR hONGddy, ift}ib%tx'a}n 5 gd %l-? ?%ﬁ%{gr OH henylsul pa)moyl 1-

(cont ai ni ng opti onal y Su oxy gr ou
hgphbpylSukﬁdmpy§ubQPanhEHylﬁquamdyﬂ auﬂfmhylbx&e can be

g %%y "optionally substituted Cl-10 alkylthio
% g (containing optionally substituted CL_6

a|ky|tﬂéotﬂg(xﬂ8h04 Brt Be- CPEQ§%§?lJﬂH%%bBbﬁ@tb?@up#(Hh the
exanple, "Cl_6 al kyl group- al kenyl gfoup”,

pggsgngj$gqgquyam;ph pngsphqnpggnqypymgngupor di-substituted

| k
bF eohE A st RSt Y e ah AL jagolploFen B ieftiioned.  For

éﬁ@rﬂpmnlm&hﬁp&asghwb;rmicetgmwbsphgg@h of which
optionally has to 5 substituent(s) at substitutable

S0ir op e heerBened di Bty YehosmiiodgeAngt k¢ e can be

@%ﬁ#gé%cgroup, (3) am no group; 18 WO 2005/ 063729
04/ 019741 (4) nitro group; (5) cyano group
(6) hewxeléxs/ajﬂnéx@ﬁ@upsbatﬁfﬂca,blas ey M oppybha&lYly substituted
thléﬁf yrazolyl, thiazolyl, oxazolyl,
Bysr kx},qﬁﬂup”gxonp;gpq%ﬁy“ﬁubstltuted C2-¢ alkenyl group”,

“optionally substituted C;.¢ alkynyl group”, “optionally
substituted C;_ip alkoxy group (containing optionally substituted
Ci-¢ alkoxy group)”, “optionally substituted Ci.¢ alkylsulfonyloxy
group” and “optionally substituted C;-;p alkylthio group
(containing optionally substituted C;-¢ alkylthio group)” in the
present specification, for example,

"Ci-¢ alkyl group”, “C;-¢ alkenyl group”, “C,s alkynyl group”, “C;-
10 alkoxy group (containing Ci-¢ alkoxy group)”, “Ci-g
alkylsulfonyloxy group” and “C;-i;p alkylthio group (containing C;_g
alkylthio group)”, each of which optionally has 1 to 5
substituent(s) at substitutable position(s) selected from

(1) halogen atom;

(2) hydroxy group;

(3) amino group;
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5 tetrahydropyranyl, tetrahydrothiopyranyl, 1
oxi dot et r ahydr ot hi opyr anyl ,

wd 2050863029 dot et rahydr ot hi opyranyl, oxetanyl) PCT/JP2004/019741
qullq?@H) stituted by 1 to 3 substituent(s)
sd° 1% al ogen atom hydroxy group, am no

10

15
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gB(DUbyaﬂcbtgjﬁbqur oup, cyano group, optionally
hal ogenated ClL 6 al kyl group, 10 nobno- or di-C -6
dPkyleber oy Yricugroes- 1Rrafgralyhoumrydonsyrédydi -thienyl,

E? ;éof%yl EHEQ%%%%@ Bﬁa%?%?lCy%%%%hkﬁingiOUQXOégré%lldlnyl,

oxy roup,

alaltyhlsydiﬁmﬁargﬂqumaﬁ&lﬁdﬁét&yidp#rfa@iwl 1group,
optionally esterified car boxyl_dgr oup, carbamyl group,

Pride b beARsAr I opy rABNrL: brl md@tgrtv@hy%?wranyl
QQQFQny]!-)S P¥nad dbuggiﬁ.‘é‘u@é B t&gﬂﬁy Hient (s)

amoyl group, no- 6 al am)y
gedeapted df mn dra logedi aGGm 14133d1;dxys @rbapsoyhm1gas ageu,7 )nitro
nono- or di-ClL 6 al kél -am no no-

dF o8B 197 Y 194 Pno° Fbﬁ‘bauzbq{ OQ?ﬁﬁgedoFl'éllaJd?y 1y group,
AbAbKYby ad Q_ 695@5&91 ar(xﬂ-:% é\k&ﬂpﬁ cal kvl ¢ C@t%@o%ﬂs mono- or di-

aryl -am no group; 6 "al ky 1> N
gs-ad quclylamanOggwm C(3182)cy@oalkybl@mu<pyl Cgrsoa[lkO(!ﬁlSQ[roup,

B LR AT 63RapCre ALY B BeBie s hlpomconvs

G26dp Cloe idnemhsubkeayl r ss@Uirdokdll eRblipnatddbamoyl group,

esterified carboxyl group; (18) carbanoyf group; 30
thiogcarhamarlb revP . ghenp; ¢R0iforoalbyldeatian®yl group,

ﬁgg |-Q9Q£@pr| ég(&“%ﬁﬁgérok%gggggg cﬁéi;aquﬁ group, mono- or

aryl - car banoy1**

direnbeslag lheuerarnyel Yor&ds Radwongroup; didd MWOaryl-sulfamoyl
2005/ 063729 PCT/ JP2004/ 019741 (23) Cl-6

aFRYP = car bonyl ami no group (e.g., acetylam no,

% PR %'&%%c téﬂ&? 'é‘“lwég% ted by carboxyl

group; OXy gro tionally
$8|bst1d>rtctﬂe.ﬁ: It ~Cs 4 0 aFylsabihbt geots) sel ected from
hal ogen at om _ hydr oxy qroup, amno 5 group, nitro

&7 buppny &fo Idrbups SFRkyAarMy AagBEYat ed Cl_6
(10) N-Ci-¢ alkyl-N-Cg-14 aryl- amino group;

(11) N-C;- alkyl-N-C;.;5 aralkyl-amino group;
(12) Csz-g cycloalkyl group;

(13) optionally halogenated C;-¢ alkoxy group;
(14) Ci-¢ alkylthio group;

(15) Ci-¢ alkylsulfinyl group;

(16) Ci-¢ alkylsulfonyl group;

(17) optionally esterified carboxyl group;
(18) carbamoyl group;

(19) thiocarbamoyl group;

(20) mono- or di-C;-s alkyl-carbamoyl group;
(21) mono- or di-Ce-14 aryl-carbamoyl group;

(22) mono- or di-5- to 7-membered heterocyclyl-carbamoyl group;
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al kyl group, nono- or di-C -6 al kyl-am no group, C6-14
aryl group, nono- or di-C6-14 aryl-am no group, C3-8
W(aytmlsmemkg/l group, C1 6 aI koxy group, C _6 al kgl/atroet/019741

ol 2o e LB Ao P e SR,
SN 1 EHIOWP, of»’ai@@@marmﬂstqrtquea Bpn@arbede gebub;

al kyl - car banoyl group, nono- or di-

af - &r:bamlom SHPUPs gPtandglly gﬁ%l%ﬁé byrl to 3

ul d
Sul? ]tQ:[ I@/(s greg‘)%%Pé/JEZ% ?[bgla??fgenmgggrbup‘%ptl 0 of]? amino
5 sgxfxs.tp,t uilet&oby_;r&upp Sydrio sysip,t vent 6621 bel lecicegniated Ci-¢

hal ogen atom hydroxy group, amno group, nitro
g -otip; TPdRo @Peep °6pfg Unad By kHArBHERRALSPUEY F6-1a] FE¥ 1 group,

glﬁ&lr'cp—* e s s C5 6?’ dddcchgﬁxigba¥k?w n(,og, 9 oa C§i4g§5\Yﬂ> Ci-6

group, nono- i no” group

cyTkmal kidougt,00p é]lk;ﬁl.tl’ﬂlld(@rpu@r 00ps ﬂk_}ﬁlsai]]fy.lnyﬂl group, Ci-g
group, C1 6 al kylsulfi %/ group, Cl1-6_20 alk Isulfonyl
gt bt s lﬁﬁﬁnéfﬁapmuﬁst%l? ¥oned WaeBbRyE L {rdgprPo*yl group,

10 C P@ﬁw B, LRiOCAHAIM g%ggp,m&@ao o®rdidic; Glabky1-
car am)yl

group, nono- or dri-
qtbmmwamphpgrmum sazntfcaw@;lu @ndmraxﬂnamoylogroum sulfamoyl
Cl-6 al kyl -sul.fa rggp ﬁgd rmgo- or di-C6-14 di-C
ARy PEoRbug: + 200 TRy F PR GRSt ©F diCons
oﬂyp@lﬂéﬁ, Qst;kg,y}t,ed by 1 to 3 substituent(s)
sel’ect ed from hal ogen atom hydroxy group, am no

gtwp Csm4tanygrq3tmlp opsiongl bypsulbptitiigd py 1 to 3

15 _ rQu nno r_di
a -a %( oﬁS}eé‘%{% ary?lalpgen a ?T%ho y%lroxy group, amino

%r%1$1aml gablpp yanp.gredpd opelenaskyy Ig{lQigasna@edficl_s
30 al koxy group, Cl-6 alk Ithiogrou Cl-6
ad Kk ks . g raumpy | m@ﬂ@uporcfil 1- PRV S URPORE | IERBUD, Ce-14 aryl group,
0 n esterifiad 0 r Qup
SRS M S R RAEROE ! s G RAEAIY groun,
C& 10D Y roipQuU; - srT@HOyltlﬁdjlg-IGﬁpl4cagyél]qa]rshﬂlfﬁyﬂyl group, Cig
0 9r.oup, sul famoyl 20 WD 2005/.063729 PCT/ JP2004/ 019741
b'sbplsqmylogravpc1°mtlaaqahl¥seﬁfcsﬁé§+e<ar<aﬁ?°aw group,
di r -
P SO s A AT Yo 5 ey ppion
gcammmoﬁ @29)1pr,mm0noerondidle@-6.’h4 &nrwll ~csarbbawy | ggogpip;sulfamoyl

(30), S8 aral kyl oxy arqup optional |y, substituted by . o ¢,
aryl-sulfamoyl group;

25 (26) heterocyclyloxy group optionally substituted by 1 to 3
substituent (s) selected from halogen atom, hydroxy group, amino
group, nitro group, cyano group, optionally halogenated Ci_g
alkyl group, mono- or di-C;¢ alkyl-amino group, Ce-14 aryl group,
mono- or di-Cg¢14 aryl-amino group, Ci.g cycloalkyl group, Ci

30 alkoxy group, Ci-¢ alkylthio group, Ci-¢ alkylsulfinyl group, Ci
alkylsulfonyl group, optionally esterified carboxyl group,

carbamoyl group, thiocarbamoyl group, mono- or di-Ci¢ alkyl-

carbamoyl group, mono- or di-Ce-14 aryl-carbamoyl group, sulfamoyl
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substituent(s) selected from hal ogen atom hydroxy
group, amino group, nitro group, cyano group

W@moismmlzsby hal ogenat ed C1_6 alkyl group, MO NPET/@r2004/019741

10
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30

al kyl - a r 4 ar Loup,
drofpr i aryl~a oggg}éhps,u%?"é’ ygggaPky 8}‘%[;8% or di-Ceu
Q&yﬁ—s@lfamay gya@p ;C1_6 al kyl thio group, Cl1_6

alkylsulflnyl group, C -6 alkylsul fonyl group,
dBt 1 ofal Famessk &motPed car boxyl group, car banoyl

958 PmoxR(F' OCIaf&{a@yl | 29kQ1Ps, TEDRS O ol d,C1- 6 al kyl -

car anny group ¢ar banoyl

deopmosaH fcﬂmmw Ci5 4 gip, sulFamoyQr gﬁlbup:l 6
alkyl-sulfano group and nono- or di- 14

4Bl - Suts éﬂfe#y&wpgrw)omlefaélal RWSW@{CG@ by 1 to 3
g}:é%f._%ﬂ%:gg ln os%g'I're%SFe)ar ﬂrlﬁm }E?J?n?g%fpl?ﬁ rhgargy Qgroup, amino

gentp pnettr@ Grasipt, heyaopt gooab ) )o;smkmalltlyt bdl@3eated Ci

cycl alk | grou tional]ly substituted C6
Sﬁgﬁg gﬂ%’gh ?rsa stie Ryl %*7‘111'6’ g?—”aﬂzyﬁsgwoaﬁ}ﬁ group,

mQHBJ—OdS‘ﬁ'éJ'Y &L Qsaf%wﬁﬁﬁbetg%%yctgg &OtiuLkyl group, Ci

‘optionally su stituted heterocyclyl oxy group’
aépoxxormrm;p, Slibs eilkyl i Cogdaiar ﬁlaxylgybalplflnyl group, Ci-g

3B 1 ShEroty S e L P TRt Gy Biatiy SHpPBRy. Sroue:

gbeyBmoy 1 Optdualthy oeHbBAM it aﬁcodpet HoPoY Cb¥| 8 ® ¢ alkyl-
group”, "optionally substituted Co_14 arylthio group"
gagbampy} drrduDy g@@@n et @H-G7rl BT aF kMY greups sulfamoyl

in the ssent ci X
8ch%aﬂwp gf%hﬁaP% éﬁgy Jqléﬁﬁé %qghg-i%gargﬁk or di-Ce-14
gtpmpsulfaﬂ&ykﬂgrawgllc group” , heterocyclyloxy
roup C6- 14 aryl oxy _group "C7_16 aral kyl oxy
JBOLH-Co e de ey v Romyisbprgisapine group;

132} 3547\ 1 9LV el sha ke,

abal ky|hénti ggre@up”, each of which optionally has 1 to
5 substituent(s) at substjtutable position

sel ect 8% ¥hom oqtll)onﬁ&#asgéhbé?b?ﬁte(dzfzw&ws%§ Llﬂbhrgm@"'
0 3bt BGRIOL I QU t(dbaNELL 0 295 2UBroud®) HAINAYPsubstituted

C7-16 aralkyl group”, “optionally substituted heterocyclic group”,
“optionally substituted heterocyclyloxy group”, “optionally
substituted Cg-14 aryloxy group”, “optionally substituted C;.i6
aralkyloxy group”, “optionally substituted
heterocyclylsulfonyloxy group”, “optionally substituted
heterocyclylthio group”, “optionally substituted C¢.14 arylthio
group” and “optionally substituted C;.;6 aralkylthio group” in the
present specification, for example,

“Cs-g cycloalkyl group”, “Ce-14 aryl group”, “C;.14 aralkyl group”,
“heterocyclic group”, “heterocyclyloxy group”, “Ce-14 aryloxy
group”, “C;16 aralkyloxy group”, “heterocyclylsulfonyloxy group”,
“heterocyclylthio group”, “Cs-1¢ arylthio group” and “Ci-16
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(6) optionally substituted C1_6 al kyl group; (7)
optionally substituted C2_6 al kenyl group; 10 (8)

W@moismmlzsby substituted C2_ 6 al kynyl group; (99CTZ6r2064/019741
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i_onal I u tituted
su s%‘??uen chgou?el teg’ ot hat O%Oﬁagmy H%ro to S
@uBYRitashhis) @ﬁp%mbsmhtﬁﬁaﬁlé siﬁﬁﬁﬁQs@r@émected from

optionally hal ogenated Cl1_6 group, nono- or
dit) cragogeryatami no group, 06 14 aryl group, 15 nono-

d am no group, " C3_8 cycl oal kyl group,
g?) hy@?’éﬁyﬁ (?pr C1 al kyl thio group, Cl 6
aBkybaihd i gydumy oup, C - 6 al kyl sul fonyl group,

optionally esterified carboxyl group, carbanoyl
droupit¥i FHyanoyl group, mono- or di-Cl_6 al kyl -

b ooy mono- or di-C6_14 aryl - car banoyl
3?’%%, S%|?E%Di{/)| 20 group, nono- or di-Cl 6

alslxybpsubrﬁalmyls@saupmaad eppoaliorl diroGp-14

aryl - sul f anp oup; (1 a ro
35311 Rkt 3 Db R TRy Gp o kTG PERGNt (o)
@l) eghbetohd 0y NRlRgen LA, pyadrwlg@%eF am no

group, nitro group, cyano group, optional
H&) oGenateey 1Cyr6up Sopt kyralgyo @pbsrmnute@ rbsdi 1Ce 8

-amno, gro 1 aryI £ ofONR: JOL .
aPEEs L RRRr Y Fiiesgroaon e s sy FYgPEy, oxomy amino
akapy SLOHP, ngJurpG 2lykybt Pr@ulgr Qsﬁmo%lﬁyahkybégxhétéwlcl 6
grou Cl -6 al kylsulfonyl group, optionally
adkgli greuP c Admsxy PTgAdup)-s %Jd?}da'riiﬁy-lnoggéepp Ceé-14 aryl group,

t hi gcar ba r 0-

carbanmdyl “t é(fu‘g Qﬁg%oé_}ﬁ’{h (ﬂ(}roﬁg 3'§r f? iné%gr]bk}(éoﬁrom’ Ci-s
aNRuRy <§rkini;amut5 agkQUphioDdtoumy dis @1k§1su1fmy1 group, Ci-s
al kyl -sul fanmoyl group and npno- or di-

a.lwlguﬁcammymr@m;popmwablry 1@%—%%@%@&1@ group,
t t -
ect g%i %/?%&rﬁa:%}ggﬁgg%m&y% %f?buf;ug@’té‘hp, ng&%lcl 5Lkl

\d@rB&ﬁSj/DGg}ﬂﬁﬂa PabndP26044 D107 Al argi etprbamdylo q;roopp sulfamoyl
cyano group, optionally_hal ogenated C1 6 alk gr oup

RBRBP - dFORf~ CF 6 iaiCkyl aéh%os‘glf%awylo@rﬁenpa?g}% TBRAD, "Sr di-Coa

Q- <Qi g r.yl -amno group, C3_8 cycl oal kyl
gtg up5901 GOﬁGé >\(13) group, Cl1_6 alkylthio group, Cl 6

aﬂByIG&&Jlamyﬂogyogppuﬁﬂgﬁtldhaaﬂ&ybshbt:ﬂqie@uhmJﬁ to 3

SR bRREh e Y S S PO U 5 BOTRUL, UB:  amsn
g&legsmml)@po d—l"ou‘ilﬂ Rard Srdp canamul 19" A¥Pogenated Cig
alkyl group, mono- or di-C;.¢ alkyl-amino group, C¢-14 aryl group,
mono—- or di-Ce-14 aryl-amino group, Cs-g cycloalkyl group, Ci-s
alkoxy group, C;-¢ alkylthio group, Ci-s alkylsulfinyl group, Ci
alkylsulfonyl group, optionally esterified carboxyl group,
carbamoyl group, thiocarbamoyl group, mono- or di-C; alkyl-
carbamoyl group, mono- or di-Cs.i14 aryl-carbamoyl group, sulfamoyl
group, mono~- or di-Ci;.¢ alkyl-sulfamoyl group and mono- or di-Cg.14
aryl-sulfamoyl group;

(11) C;-16 aralkyloxy group optionally substituted by 1 to 3

substituent(s) selected from halogen atom, hydroxy group, amino
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group, nono- or di-Cl-6 al kyl -sul fanmoyl group and
mono- or di-C6-14 aryl-sul fanmoyl group; 10 (12)

wmeﬁoemmyﬂ:l i c group (preferabl y furyl pyri dy| PCT/IP2004/019741
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|enyl razol a azo
BoRRY i Y Bl vl leRote: SRRt g aRgTed G
b&kyahg‘ﬂélﬁéhlnﬂﬁw—al&lﬂ d1161~9xéﬂ@$ﬁtirﬁ|ﬂ%dfg@bhppp@{ anylryl group,
1, 1- di oxi dot et r ahydr ot hj opyranyl, oxetanyl
BERPONGF | §isisbut AEYE TR HP Jgrmps §u&gs@yﬂ@r£%1) group, Ci-s

éﬁgggg gl%égﬁ’ a'%@i@l@h?&“ {EO&y 959 ngﬁfgf%fﬁ&l group, Ci_g

cyano
bakpgeﬂaf@dyplg_x&u@l k»btgbﬁamy mlfdreddbameﬁyl group,
al kyl -am no group, C6_14 aryl group, nono- or
carivamayl | 9% HMo t@rleeﬁrbe‘eosl FEIHA BPROgr BEpdlf,cil 6 alkyl-

C al kyl yhie grg wBamov1 1f 1
g%Eg?éu§¥i%yruBréﬁ%? C ¥6&2I§y?su on§% ZOCEFOEEPUP' suitamoy
apbupn ahbxyoe gdrerdifHCed edkpbxyhl fpneyd, granbaangd | mop@umr di-Cs-14

thlgcarb gro§% nono- or di-Cl-6 al kyl - car banoyl
Grg 7C6- 14 aryl - car banoyl group,

%@bsaﬂgfér&ﬁ§ﬁﬂ%c @Qggpcgbregéréngsfﬂﬂyﬁl' 9kiéypy|t%i$nyl

group and nono- or 14 aryl -sul famoyl =~ group;
b¥3pzobnb, wriakiol@l-,6oabkyly hmpormplddgdnyl( myomnmlldlnyl,

A R E R o e R A Neco. 14

BkY Ho 88 Adh 3l opyEahy N C 1 61 -ad oM iddte€rdfydrothiopyranyl,
aral kyl -amno group; 30 (18) C3_8 cycloal kyl group;

oxe}anpl] eritignaddys shbatétitd wilkdry 3g sohptityenm (s)

t hi 21 Cl 6_al
fﬁifcgﬁglg a(fnlk Slr?loglléony(: g%o 02’% %oﬁlg Ifugégﬁ% ol{Pp, nitro
Bedlg PZ&)M&JQ&%@ 6galoﬁ@11pnedllc;geeﬁtteal ti_edaTiey bayndup,
group; (24) carbanmoyl group; (25)_ thiocarbanoyl

@Peap o¥ 28)~Grem gL ky amlm %rcmwﬂ-saar%%ﬂrog%up\onos or di-
GEFh 1o e T L AR RS (Bhhop arove,
gLQuplkyIﬁHEofyﬂdh@UDELﬁgiIk&Esulflnyl group, Ci-s alkylsulfonyl

group, optionally esterified carboxyl group, carbamoyl group,
thiocarbamoyl group, mono- or di-C;.¢ alkyl-carbamoyl group,
mono—- or di-C¢-14 aryl-carbamoyl group, sulfamoyl group, mono- or
di-Ci¢ alkyl-sulfamoyl group and mono— or di-Cs.14 aryl-sulfamoyl
group;

(13) mono- or di-Ci-¢ alkyl-amino group;

(14) mono- or di-Ce¢-14 aryl—-amino group;

(15) mono- or di-C;-i¢ aralkyl-amino group;

(16) N-Ci-¢ alkyl-N-C4.y4 aryl-amino group;

(17) N-C;-¢ alkyl-N-Cs.16 aralkyl-amino group;

(18) Cs-g cycloalkyl group;

(19) optionally substituted Ci-¢ alkoxy group;

(20) Ci-¢ alkylthio group;

(21) Ci-¢ alkylsulfinyl group;

(22) Ci-¢ alkylsulfonyl group;
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(30) nmono- or di-Cl_6 al kyl -sul famoyl group; (31)
mono- or di-C6_14 aryl - sul famoyl group; 10 (32) NC -6

wa@bdoglsdCl 6 al kyl - car bonyl - am no group; (33)PCT/JP2004/019741
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30

Crl PREIGle Y AT ShfRake Bt “hydtoxy
gmupcaaﬂhm&ylggﬂttp nitro group, cyano group,

O(Iptl onal Iy hal ogenat ‘ed C1 6 al kyl group, nono- or
5¢1t€lSFR§bm&¢ﬁ]n(9r§W®1p, C6- 14 aryl group, 15 nono-

14 _ar al kyl group,
%Ir%g mgﬁﬁoxglgg%%u %?k% #EW%@ g%;‘/ oup,” C1_6
al2lky| sohbinyt @I-{ﬂgpl,.; &y B-catbaioll eeup; gr oup,
opt| onal Iy esterified carboxyl group car banoyl

S pmOPAT oRBr by 1T Y olETb AER h%iFel“cﬂQYG]LYé §pkhpmoyl group;
C@ohatny kadbPHRy o- or di-C6_14 aryl -carbanoyl
group, sulfam)y ‘group, nono- or di-Cl_6

di3Rky | menbf aamydl-g:rlwyalaydi sohfamayl djrddp-;14

I -sul f anoyl . gr oup; 34) nono r di-Cl-6
Z(I?’ﬁyl mBﬂBsp‘Fﬁ%rﬂ‘;l §reoap? %]ncF"(lrF@“}qyﬁengHh be

ey i nn@flf Uk pss-et Qesm £- PR 18%mi A% 598up,

‘optionally substituted 5 amno group” in th
dﬁéﬁehetsp@@wlmmgzoam apt gomaily cqmmsmnahityd by 1 to 3

substitute stltu S selet d from( 1 .

RUBEEREPRSE o e Rl B0k b B st Ry Srony “GRdiB, amino
buphahi 9dn62 k n 1-6

e onar e, e gdnczg%)% k%%/ﬂ “S{aélﬁg, hggg gyared ¢

ééﬂwénarmypsmm eredicS:-8 a:wmyuo group; C¢ &) aryl group,
ed .C6 14 ar

| b
BBhbonar 19t ik PHLHr - Gt r tlip g srow, cu

apkbrpagtyusultstd bUkeUtRCY| g@haspiC, 24 a0y 2005 0637 2 oup, Ciog
PCT/ JP2004/ 019741 (8) optionally substituted

R kel BeyEPmE! @rrlwﬁ /( pPEierably erwlfleéypaalyq»syl group,
Bt NEAEE! XiaPBaRYL o REORL: LD dtg -

gaobanopl (drijupyomoncer odi dG&El4 aryl-catfamew ogoapp; sulfamoyl
and the |like, can be nentioned. Wen the "optionally

JEBYP tTRRRT AR K3 -Grouptky}sSwhf aevdo 9gPBRpand mono— or di-Ce.s

§99§15‘5145£‘q,ﬁyg%o§ bstituents, these substituents may
form a nitrogen-containi ng het erocycl e toget her

(34) mono— or di-C;¢ alkyl-phosphono group; and the like,
can be mentioned.

Unless otherwise specified, as the “optionally substituted
amino group” in the present specification, amino group
optionally substituted by 1 or 2 substituent(s) selected from
(1) optionally substituted C;¢ alkyl group;

(2) optionally substituted C,.s alkenyl group;
(3) optionally substituted C;.¢ alkynyl group;
(4) optionally substituted Cs;g cycloalkyl group;
(5) optionally substituted C¢.14 aryl group;

(6) optionally substituted C;.¢ alkoxy group;

(7) optionally substituted acyl group;
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with the adjacent nitrogen atom As the
"nitrogen-containing 10 heterocycle", for exanple, a

\Ndzmﬁm&mﬂnenbered nitrogen- contai ni ng het er ocRCT/&P2004/019741
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ntar st. .Qn ifrogen atom and i
87 REPL O Py AT X0 hePERSRit iR P ourtBbLEER Ay fury1,
@yr@zﬂygentat@;rgl a itafzall yat ogh 8agb By 1N tdxa@enyd) om as a
ring constltutlng atom besides car on atons can be
k@t FBAEYNONE gnBimr ef er abl e exanpl es of the
i1tk O cont ai ni ) Y. | i.di ne,
ﬂlbzaggﬁrd %% él(ﬁd&%ﬁkg?néxf£amo 1%# o(?Jp'prperazrne

naniphabhoe, ot Mﬂm[ﬂh@fylr&ulﬂn@al goup; exdzild diike,
and the |ike can be nentioned. Unl ess otherw se

SpecPPi BEntianehe Wi Shal FopEigRalksadpstigule  amino group”
9Is0UR" ahind %&I;fhe %ti%‘&b&'ﬁ?%&%bsﬁ{ %I%%ts, these

represented ormula : - S02R8,
sSGRB;tuEﬁkéGﬁ&Q @O n1tfﬁ§eﬂ$&hﬂ¥kﬂnﬂﬂ¢ héSekEE&@EEitogether
wherein R8_an are the sane or dlfferent and

ach
wd th ﬁ?ﬁr%@ﬁﬁF%ﬁﬁnﬂltﬁﬁ986tFBH%IIyA%LHEﬁn TdHEgIen contalnlng
%%@EQS@&QP@”QrfBH)é%ém%ﬁeODS'933£$371Méﬁﬂérgﬁtﬁgtrogen—

heterocyclic 25 group, and RBa and R9a are the sane or
@Dﬁﬁ@&ﬂﬂhg&hﬁt&%ﬂﬂYGhﬁ gonhyinbgzretatleastaenepnii bhedéry atom and

3%#%giegﬁ%ég%%garb%ﬁéggggﬁ 05??§§&%%'%@gbéghaielected from

faererk v88n OptdroNa |sYJl%QSE|tBMt§1erHtﬂl%@eﬁoﬁﬁ:@ﬂnnagga ring-
heterocycle together wi th the adjacent nitrogen atom
sotsthtutike atam bdesidesenarbproBtons de@ be mentioned. As

PR R PAET O AN heher evelsin Ol BPRLO0RL e,

ogen-contal ni ng eroc C

BBaranddiRa, f dniad ageatdiee, \Mpwarzbel@ﬂm@,cqmpdnﬁdi@@en piperazine,
atom for exanple, a_ 5- to 7-menbered

ﬁlprrpbgéhneontfatqm@hwétlereec*y‘leJrezchsl%ezoesﬁeeérégne and the
/JEZ§QéAQ&3¥%%1 ntaining at |east one nitrogen

om and opti oha ‘'urther containing 1 to 2
heterOHhméés)ofhﬁﬁﬂmsyjSbéﬁﬁfaédQxygEﬁhéHmetlana$myfsmbstituted
atomand a njtrogen atomas a ring-constituting atom

BEYILdEEORT bbh Hifomreg&RthePaehtiGidPn AgrﬁPEFeF%IB’F%Sented by
RXAMRL R Pa Of IdHRe, NLEG.OGEN- COPL, nLﬁéRhet-%fo%lé@)' fRrR®), -co-

pyrro ine,” imdazolidineg p tazol I di ne, plperldlne
pI[Rﬁaeas%\ame ClSBNpi‘ﬁRP‘t JNetherelhnoRD b R n&rettthazsalmedlomedlfferent

gzglalzl'(i“ Pse g nhdyc%rhoegelnI l;Elte:or(t:t(?mar? eoptnfor}utallqy substituted
hydrocarbon group or an optionally substituted heterocyclic
group, and R® and R* are the same or different and each is a
hydrogen atom, an optionally substituted hydrocarbon group or an
optionally substituted 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-containing heterocycle” of the

“optionally substituted nitrogen-containing heterocycle” which

R® and R* form together with the adjacent nitrogen atom, for

example, a 5- to 7-membered nitrogen-containing heterocycle
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The ni trogen-contai ning heterocycle optionally has 1
to 2 10 substituent(s) at substitutable position(s).

WA3005h629 substituent(s), a hydroxy group, anPCT/JP2004/019741
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ocpcgr{%%lllné7h?69g§9 L§ r? (l;llltG.c al k%{.ﬂ rou opatlgq’laéﬂy %Xkrther

group, grou can

N titindchg Aswreflﬁaé@é:&cmwa(@pl @él@&te@pftdm&lri Yxygen atom, a
substituted acyl 15 group", fornyl group, carboxyl
FHHIT @dPRaAbYl 2 gRbiEPIaT agomapRy £ - ERRGORRAIS trteiidng atom,

k%(sg.\.desa%%tﬁ%lm Eﬁ&pé‘t@a?p)ﬂe' me%%?ﬁHEQ”OVAQ :iecper%ble examples

oxy-carbonyl group oxycar bo

adhaohec anhanrgben— mmtpmﬁymg’ befgkrocycle”, pyrrolldlne,

tert-butoxycarbonyl), C3-8 cycl oal kyl -carpon gr oup
(%PkFaZQ$}€PBEenP%?%%ﬁ%ﬁﬂﬁﬂ @ﬁ@?éh@k&?ceﬁ%ﬁﬁ%%?ﬁneCBmﬁﬁphOllner

aE}ylo @ﬁ@ﬁ@yl tlgfé)i'@ll(deu% OQQ 69Y¥hind- AaPioYlike can be
2-nap t C7-16 aral kyl’-car bonyl group (e.g.

MmmnMamﬁﬂyl 2- phenylpropanoyl) Co6- 14

| bon pheny! bonyl ,
s G e e baadT SR i, PR e S e g g 1 w0 2
(ﬁ;&uuﬁ%@b Oéy%@ﬂwma@héngbgyw&w@r bomd Yhese

nono- or di-Cl-6 25 al kyl carbanoyl group, nono- or
diulEe-itgeatyb) car Uaypb'gqug PP - C38n8optionally halogenated C;_¢

ABREStbpearoee Pr Y SPabS: ey Exabbehayiony: sag the ke
(&ard-be &%ﬁ%&bﬁéﬁbanbyl) Cl-6 al kyl sul fonyl group,

C6- 14 aryl sul fon gr oup, nltrogen contalnln%)
het ero@ﬁcmfééﬁ%bﬁyqﬂx@w (oé optlonally substituted acyl

4 d c r r ,
I B C%Qrﬁ%xﬁﬁb M1 rof R 0rbte? e
t&mma{da&asanylggm@ enrn-, @tbedyiCliﬁolﬁlh‘tkaﬂoyphoifsbpéﬁtanoyl) ,
grou . di met hyl phosphono, di et hyl phosphono,
oqlrss@&r(lwpfvrsﬁégsmkogr%bufewq)hoé,qﬁ%ﬁefycaﬁeowé | ¢ieexycarbonyl,

e LRBAY PCT/ / 7

ey T e e At a2t Re T abt 1 e 1 2Ly 2 édzbony)
sathisid t(el gd, C&yplébéﬁﬁgmaarbogymupéytlbméxanarb@myl), C514 aryl-
speC|f|cat|on is straight- chaln or branched, and

SR L FEPHDI &pied - etIRAZONE AR HYPEE hyA é"ﬁé’hthoyl) + Cr-16
ng%}ﬂyqu%arﬂvoﬁflbyéfgd}y l@ng. ,1pH§B£Y$@éﬂW | eNghetylpropanoyl) ,

2-met Nyl propylene; butyl ene and the |1 Ke can be
Mantsi engloxyHmarbGhyd glkybefe. guxnghe@gﬂpayabryohms 1

stituen at ., subst] bIe p sition
s le BV FRER D)+ e SRal oY RARBGEN L apbe (S-9-.
D RP6xFEQ¥BonfIN NhHAWR:1 oRYBRrb&hy T ; Gar-alokylii-c,
alkylcarbamoyl group, mono- or di-C¢ 14 aryl-carbamoyl group, Cs-g
cycloalkyl-carbamoyl group (e.g., cyclopropylcarbamoyl), Ci_is
aralkyl-carbamoyl group (e.g., benzylcarbamoyl), Ci
alkylsulfonyl group, Ce¢-14 arylsulfonyl group, nitrogen-containing
heterocyclyl-carbonyl group (e.g., pyrrolidinylcarbonyl,
piperidinylcarbonyl), Ci-s alkylsulfinyl group, Ce-14 arylsulfinyl
group, thiocarbamoyl group, mono- or di~C;-¢ alkyl-phosphono
group (e.g., dimethylphosphono, diethylphosphono,
diisopropylphosphono, dibutylphosphono) and the like can be

mentioned.
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am no group, nono- or di-C6_14 aryl-am no group, nono-
or di-C7_16 10 aral kyl -am no group, nitro group, cyano

w@emape37@L 6 al koxy group, Cl_6 al kylthio grop@r/aredo4/019741
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the Ii b tioned, the "Cl 3.alk o
ot oup- TBF Rt NSRS B hstF TR doRCE oS e Ry PEpgE tuted Ci

grouey1dre reupresantns AR ddritatdpeli f9Eatfén is straight-chain
af orenenti oned "Cl_4 al kyl ene groups”, those having 1
o5 Breaekem, 1Bt §or( skaBBhe banemntiensad etithéers, 31—

SO OB LNP, SLGIBLLY, 185 M0 LLLER} {opysone,

guhsthy usrddyplend, houe yesaephad i the SNXM cas bBementioned. The
substituent of the above-nentioned Cl_4 al kyl ene

Grouplwiense aravp oRédonahby deampourie Pespbsthteenbips) at
%EBS%QEQ? é}élﬁo ftfb %s?(esigttggge! 6§¥iéﬂént(s),ngor example,

erein onetines t 0 be abbrevi ated as conpou

tb)lpgandatomsaliydrdeareaioape @xmaigweatp,nmbhe- or di-C;.¢ alkyl-
followng. R2 inthe fornula (1) is_a halogen atom a
ATERE GF O, T o 6‘%513#-}'{ SFy PGP dIFSHR o 5N ©F d1-Cr-16
2 i Yons s e rogp, &
ARy L R Y p o o Ry AL OB DUy, Fkony groue,
Sulyséikyl gdi creyreapt andr ohip, 1 ke opEtni dealheptisoedt it ut ed

acyl group or_an optignally substituted heterocyclic .
groupfABr %réﬁﬁyag&ﬂgﬁﬁﬁe%r%ﬁanoéuF _tPBﬁéPP?¥fy substituted
gUnShikpi&E JPHIPCaRbeRe OF AL A JARLIFQRAL YN, of the

substituted hydroxy group, an optionally substituted
affonemgmoignedart Copt dkul éye submps'ut e8o86 haviaptb to 3 carbon

roup _or _an optionally substituted . heterocyclic gr.ou
REPEBE 72t 45 (et 8Bt fonal 1y SobStVAERE HoarEcd pially has
ar eyP3 OSub St RINtQRY| by Substituda0 NydsexYof(OUP. K these
these, an optionally substituted hydroxy group is

prbftihgrt (sds Thope 28eBpbB37RO SPORN] P200as03eyalituent of
f bl i fi f ' | .
25230 SRS OIIPLRod] dIGROULRORS, o

rox oXy group,

G _| 0 ah&oxam@hoidd repireesatey Sybtd tidradilBy (1) t 6f 3thd present
substituent(s) selected from(a) a 4- to 7-nenbered

AEVeRbi9R| (Rexpisas tesncapatHiei® &ie abhgekiabed)apfcompound
(8)f SR el et SR 08D o T

at om Résirdesec@obanlat (e i(sprethenabey, apymj dylnitro group, an
22%?53éf1§ substituted hydrocarbon group, an optionally
substituted hydroxy group, an optionally substituted amino group,
an optionally substituted mercapto group, an optionally
substituted acyl group or an optionally substituted heterocyclic
group, preferably a halogen atom, an optionally substituted
hydrocarbon group, an optionally substituted hydroxy group, an
optionally substituted amino group, an optioﬁally substituted
mercapto group or an optionally substituted heterocyclic group,
more preferably an optionally substituted hydrocarbon group or

an optionally substituted hydroxy group. Of these, an
optionally substituted hydroxy group is preferable. As
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10 pyrrolidinyl, oxopyrrolidinyl, tetrahydropyranyl,
t et rahydr ot hi opyranyl, 1-oxi dotetrahydrothi opyranyl,

wd 2d5/0670x1 dot et r ahydr ot hi opyranyl, oxetanyl ), PCT/JP2004/019741
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GOy, UL Sl R L s caces

bydupxy hyesgxy group and Cl_6 al koxy-carbonyl group,
15 (b) C3_8 cycloal kyl group, (c) hydroxy group, (d)
dpt | BEAFPRY (i Fenat ed CL_6 al koxy group, (e) amino

up, . (f 0- 1,=C kyl.z api , ~
(B C L PR e sioraatsotop S h € b9
Sibdtianankid)oxelgraan, ftom Cl -6 al kylthio group, (j)
Cl1_6, al kyl sul finyl group, (k) Cl1_6 al kylsul fonyl
gr ouf?’ %&75‘-0( Ty MRBRBESP rhefieterYs lalck JrORR oY HeHidiing one or

ghoURind &) RAt ar ooy el ¥ oxYo I R ) ( R8EEEAR! ¥rom a nitrogen
t et rahydr opyr anyl oxy, pyri dyl oxy,

atom ahy drwotfumopyoanghdxgn dxygen atom as a ring-constituting
oxi dot.et rahydr ot hi opyranyl oxy,_ 1, 1- o .

SFOfli e FarBPR BhgPan RaRER B oRUFIGYL, thiazolyl,
Bybssitan ,g;%gyep&ip@ﬁw, haliegenategdyfdnfl 2l kyl

group, ' ar al kyl oxy group, “(5) silyloxy group
bptrahedfothsigpyranyl edl byx idate t3aBydgoahkepyramolupAs)i;-

éﬁ%%ﬁ%%%?%%hééiﬁgégg%%ﬁ%{ Z%g%yf%QQ),zgpggénally substituted
bet eresys|sobswlitaayt oxy 9t dPrebfr 8ptYonally halogenated Ci-
t hi enyl sul f onyl oxy, furyl sul fonyl oxy), can be
retYdn §4OURL RYRFRY i9¥ oule aNdr Gtk aalzhc)xmc@rbﬁ@yé agrgoup,
(excgpt e are both hydrogen atons) or
diffggeé$uh%agggggk?£q% ydrogen atom a hal ogen
at on{c)amyajrioxgngkbypsubsti tuted hydrocarbon group or
an og@ionaLly substituted hydroxy %roup, preferably a

&

hydr 6JePRfioRR LAY B byenatissnCors 8163%6 SRR gr oup,
woreegr%&g5gbb¥ogppalogen atomor a Cl_6 al kyl group.

Ot hese,

(f) mono- or di-C,¢ alkyl-amino group,

(g) N-Ci-g alkyl-N-C;_¢ alkyl-carbonyl-amino group,

(h) Cy.16 aralkyloxy group,

(i) Ci—¢ alkylthio group,

(j) Ci-s¢ alkylsulfinyl group,

(k) Ci-¢ alkylsulfonyl group, and

(1) mono- or di-C;_¢ alkyl-phosphono group,
(3) heterocyclyloxy group (preferably tetrahydropyranyloxy,
pyridyloxy, tetrahydrothiopyranyloxy, 1-
oxidotetrahydrothiopyranyloxy, 1,1-
dioxidotetrahydrothiopyranyloxy) optionally substituted by
optionally halogenated Ci-¢ alkyl group,
(4) Cy-16 aralkyloxy group,
(5) silyloxy group optionally substituted by 1 to 3 Ci-¢ alkyl
group(s),

(6) Ci-s alkylsulfonyloxy group, and
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10 a C1_6 al kyl group (preferably nethyl) is
preferable. R4 and R5 in the fornmula (1) are the sane

wW®@ro0dioé¥7ey ent and each is a hydrogen atom a Ppei/orpeot/019741
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6}t79n}1eggr8$¥c %u%u fon %gll hg g 3¥9r9g9£ re%{éira ll;%'ﬁélfo'nyloxy,

an’ optiona group

lf)m‘ymg@nfmspm,qr) a haI ogen atom 15 (preferably
quorlne at on) . R10 and R* in the formul a (1) are the
SafePermeptiaiacht and each is a hydrogen atom a

hal ogegIr aLQMer 3 2 geEGE £ tqe fo?rQ#Q %1% esf,a‘?r(@t’(le&cgﬁtc when R!

are h ogen at omns I's a bon

apti B alﬂey bfbuthshytlubgeln thfbn@]) @rakikflfenen*gremnp each is a
-W-O -W-S-W2- or - ( - -

Qh’gr?ﬁ%n SR o3 d’iaflPQFé‘n?ta‘ﬁd %‘écq?trlémé’lééf n auB?thwted
ﬂ%kQEé‘H:é’n cfﬂ‘mﬁ:; 'otxutaﬁdoﬁhénfﬁ 1Y £ 9he¥Rd BPEr&Sy igroup,

a hydrogen atom an optionally substituted acyl group
prefaraply oanaﬁyqrc&dmsartbmt ed halmiyeor artloon ogr su@)-s alkyl group,

Bz hEe FH i Db ditdeas™ Forin durng Biboptrtent & these.

aetect kT PN AREeBrab o mdthy 19PLisOpRkl¥rable.
substltuted ¥drocarbon group, an optionally

subst i Rutaal IWdI@x‘sh@rﬁﬂm\Uéﬁd (ah epeidmlsane or different and
substit ut m roup er abl Y& benze

86F ohal § 5fci?ﬁq a% Uirn Ha%l A kgxy roarf)éfgﬁe

Rupbei tofed h@c&t&&truobueakoup,of Qin SpAIphally sebsPitRed

in the formula (I) is an optionally substituted

hydrexy gxpwRip RFefgrabpyi anhydsoearh stiomuPEdaahHegen atom

|onaIIy substi tuted hydroxy
Sﬁggg?rgﬁf%ef Ar‘érr%bﬁ?gﬁ hydroxy 29 WO 2005/ 063729

PCT/ JPRU04h818741n ghe Ufoxmiula Q][_)_Gaaékﬁhg spmoeior @ifferent
these, a hydroxy group is preferable. t he

aaider—@?kam% %M%O@@noﬁte'anp%mqq%n atf’ﬁ‘eorf B Fomidigeoxy
SRS PR AR, R BoEhy BBl N 1, cormouns

opti onBl iy substdrmutled (Iy €6 44bard, @ty optdopally substituted
Ci-4 alkylene group, -W'-0-W?-, -W'-S-W?- or —WL-N(RG)—WZ--_(W1 and
W? are the same or different and each is a bond or an optionally
substituted Ci.; alkylene group, and R® is a hydrogen atom, an
optionally substituted acyl group or an optionally substituted
hydrocarbon group), preferably a bond.

Ring S' in the formula (I) 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, preferably a benzene ring optionally further having a C;
alkoxy group. The number of the substituent is, for example, 1
or 2.

R in the formula (I) is an optionally substituted hydroxy
group or an optionally substituted amino group, preferably an

optionally substituted hydroxy group, more preferably a hydroxy
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10 optionally substituted by hal ogen atom (3) hydroxy
group, (4) Cl1_10 al koxy group optionally substituted

Wh003/063028 substituent(s) selected from (a) SPCT/@P2004/019741
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TN T o e S S

pidfegapleat om a sulfur atom and an oxygen atom as a
ring-constituting atom besides carbon atom
(pr ef eddblthe Ppredgrableiaxagiplies, ofogerpeiand y(1)”, the

b | Ly hal d C1 6 alkyl
S’%J"bﬁ ‘”%E;bf"’&é @Héls 2‘fnga|’%<éyp‘ a?%ﬁg%io (<1:) hsdrgxy

g[rm@oubd) aAppt i onal |y hal ogenated Cl1_6 al koxy group,
(e) anmino group, and (f) nono- or di-Cl_6 al kyl-am no
dt sppPousy neeeedRycl yl oxy group (preferably

tiet e ghydropyranyl oxy), or 25 (6) C7-16 aral kyl oxy
group; R1L and R3 are the sane (except when Rl and R3
at]e haflbgbyidatgen atons) or different and each is

dr agen atom hal ogen atomor Cl 6 a group; R
a I@ saPeXyY heIEAHR: Qi’rtlcfﬁ“lafléﬁ’eﬁ?b%ﬁﬂmé*ﬁ% Bys Clﬁydr%@’zel]ﬁ’xy group

%Mo%%lﬁosﬁﬁéé’gﬁi‘téi Q'W nB8geRda £, are both

drogen atons ; is bond; fing S 1s benzene ring
o{cﬂ)l duydirbyyf groter haV| ng Cl_6 al koxy group; and 30

05/ 063729 PCT/JPZO 4/ 0 41 R

Chres IR GEATE CBPLPRI RN v R G edap b
[s%%%ﬁ@n@](sﬁ SOTROLEY pMagr e n 5 R is (1) halogen
atom (2) Cl1_6 al kyl group optionally substituted by

C6_142ar proky Groembexsst hetrgkrpgyeslbstdranrecanrapalipgepne or
E%wgnklgé%s?yd£Ofytgrénﬂéteroatom(s) selected from a nitrogen

atom, a sulfur atom and an oxygen atom as a ring-constituting
atom, besides carbon atom (preferably, pyridyl, thiazolyl),
optioﬁally substituted by optionally halogenated C;s alkyl group,
(b} Cs-g cycloalkyl group,
(c) hydroxy group,
(d) optionally halogenated Cbﬁ'alkoxy group,
(e) amino group, and
(f) mono- or di-C;-¢ alkyl-amino group,
(5) heterocyclyloxy group (preferably tetrahydropyranyloxy), or
(6) Cy-16 aralkyloxy group;
R' and R® are the same (except when R' and R® are both hydrogen
atoms) or different and each is hydrogen atom, halogen atom or
Ci-s alkyl group;
R* and R’ are the same or different and each is hydrogen atom or
halogen atom;
R and RY are both hydrogen atoms;
E is bond;
ring S' is benzene ring optionally further having Ci-s alkoxy

group; and
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10 (4) d _10 al koxy group optionally substituted by 1
to 3 substituent(s) selected from(a) 5- to

wQ 2008063522 d het erocyclic group containi ng one BET/JR2004/019741
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5 PP oDt bl O8] FLPLDELN, AOR" (Bt yarewy

groagpronstituting 15 atom besides carbon atom

é&referabuﬁ yrldyl thiazolyl, pyrrolidinyl,
i nyl tetrahydrothiopyranyl, 1, 1-

d|0X|dgtgg$ %5QEg@¥ranyl) optionally substituted
bg 1 to 3 “substituent(s) selected fromoptionally
Raliezgenat ed Cl 6 al kyl group, hydroxy group and Cl_6
alkox car bon group, 20 (b) C3-8 cycl oal kyl group,
%&ﬁ Bup, (d) optionally hal ogenated Cl1_6
C&r lox rou
"‘%%%”ﬁ%ﬁg%ﬁg?’ I kit o Y & Cabiony group
apky¢n@i&yxﬁuhStamuhedgbmu@aloqq@ aCpml6 aralkyloxy

gﬁg ?é %Q -6 alkylthio group, and (j) Cl_6
;ﬁ% % fF‘ﬁPOUp (5) heterocycl yl oxy group
(oy et el @Bl Xokt GREWMSIrQRYHAN 19X ¥ubs BDrid Byl QXYoo 3

tetrahydrothlopyranyloxy, 1,1-
giubst Henent @y gedenicefyfveiyl oxy), optionally

arous) (b e 1Renp APk PSS RbclBaleChRED (i, ome ox

P63/ 4R ®914%0 éﬁmﬁéh}’é‘tﬁbﬁy(gr @epeapéd ofedrh Ya nitrogen
substituted by 1 to 3 C1_6 alkyl group(s),.(8) Cl_6

AERY+ sl FWRPAT0RAFOFr BUB, 2BroXXPEThetemoaycp v SRF TRt ting

ESHT DTS Sarpohoy b gAYl pyRigvl . hizzolyl,

ppdr R adinyds, debpgedol bdinyk, ﬁﬁhnahydmbthnemwféhymmaand—
Al . [Compound C] A conpound wherein _10 Rz

dioxidotetrahydrothiopyranyl), optionally substltuted by 1 to 3

substltuent(s) selected from optionally halogenated C;_s alkyl
group, hydroxy group and C;-¢ alkoxy-carbonyl group,

(b) Cs-g cycloalkyl group,

(c) hydroxy group, '

(d) optionally halogenated Ci-g alkoxy group,

(e) amino group

(f) mono~ or di-C;-¢ alkyl—-amino group,

(g) N-Ci_¢ alkyl-N-C;.¢ alkyl-carbonyl-amino group,

(h) Cs-1¢ aralkyloxy group,

(i) Ci-¢ alkylthio group, and

(i) Ci-¢ alkylsulfonyl group,
(5) heterocyclyloxy group (preferably tetrahydropyranyloxy,
pyridyloxy, tetrahydrothiopyranyloxy, 1,1-
dioxidotetrahydrothiopyranyloxy), optionally substituted by an
optionally halogenated C;-¢ alkyl group,
(6) Cs-16 aralkyloxy group,
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(1) hal ogen atom (2) C1_6 al kyl group optionally
substituted by C6_14 aryloxy group optionally

waeamshel’ed ed by hal ogen atom (3) hydroxy groupCT/IER0444019741
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QL F-0P SPLUAELLY SRS 119 B auk

hetIO@)cl i ¢ group containing one or two kind(s) of 1
to 4 heteroatonm(s) selected froma nitrogen atom a
sl yn-ardkyaaul fenviappeMTe®m &% a ring-constituting

20, \at esi de n f ri ‘

2R AT 53 HEDA P B ke Rl Likbnycisony oy,
t eirdhyudifopylary) ;  tetrahydrothi opyranyl,

1-oxi dotetr aEydrlgt hiopyranyl, 1,1- _

dRox RdotRtr Bhy d¥ ot MR opyF anying cxetBhyR )aroFs Gfiipgd for the
sypstd stituent(s) selected from

opt1 oérﬁ&aﬁttggﬁlgpgéé%@?%%@gmd_G al ky(/l )gr oup, hydroxy

gf@mpcand C1_6 al koxy-carbonyl group, (b) C3_8

cycl oal kyl group, (c) hydroxy group, (d) optionally

hal ogerfatcogPeyng %{BR%%/Xgroup, (e) ami no group 30 (f)
Qg or di-Cl1_6 alkyl-am no group, (g) N-C1_6

al kyl -N-C1_6 al kyl -carbonyl -am no group, (h) C7-16

atBl khdlegengetop, (i) C -6 alkylthio group, (j) C1_6

| kyl sul fi , 32 2005/ 063729

P FoodRitodhes a5Tiersg 4l RPSETForA Byt Gops aRgLoxy group
(dpt 181 yOkubk t ufed ey Iaakeephagemgr oup, (5)

het er ocyclyl oxy group (preferably

t 63)r dlphosyy gaayPoxy,  pyri dyl oxy,

t ef,r ghydr ot hi opyr.anyl oxy,. 1 .

o a2t SR RD I, PRy PRRpLy eupstituted by 1 to 3
divpddatieinraby dsel béepyradon oxy), optionally
substituted by optionally hal ogenated Cl1_6 al kyl

gr oup(@)( ) &p- ¥ omemkeIsH diBFegrsupLie 79T R \IRtp igisgpone or
S%Aug{%&d (35) Sg?sil 'Egtfq'l@lerjoatt%m?(splsgl@é@ci ijo% a nitrogen

atom, a sulfur atom and an oxygen atom as a ring-constituting
atom, besides carbon atom (preferably, pyridyl, thiazolyl,
pyrrolidinyl, oxopyrrolidinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, l-oxidotetrahydrothiopyranyl, 1,1-
dioxidotetrahydrothiopyranyl, oxetanyl), optionally substituted
by 1 to 3 substituent(s) selected from optionally halogenated
Ci-¢ alkyl group, hydroxy group and C;.g alkoxy-carbonyl group,

(b) Cs-g cycloalkyl group,

(c) hydroxy group,

(d) optionally halogenated C;-¢ alkoxy group,

(e) amino group

(f) mono- or di-C;-¢ alkyl-amino group,

(g) N-Cy-g alkyl-N-Cj-¢ alkyl—carbonyl-aminq group,

(h) Cs.16 aralkyloxy group,

(1) Ci-¢ alkylthio group,

() Ci-e alkylsulfinyl group,
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(8) C1_6 al kyl sul fonyl oxy group, or (9)
het erocycl yl sul fonyl oxy group (preferably

wo Iznioemyjmul fonyl oxy, fur yI sul fonyl oxy); R1, RBCT/RR004/019741
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u, Rarea defined for the
15 af k?egbﬁt%%%s% O}&f) ?lﬁét he present
conpqundmofd-asd &B-c,ay %lR&Qf-ﬁhab%Hoﬁ@Qgﬁﬁﬁﬁ or
di fferent and each is a CL 6 alk group npound

D)) Beferpruclybexy \Jroup (gregerqphmwmmr}yﬁgﬁwrgny%xy,

Y e AR5 A ol TP P phenyl -3

w:dlmttbaxa}upaﬁ@ym)op&r%r@llfokyor oprepanoi ¢ acid (Exarrpl e

?lpélép&etféhzémwﬂsqmwlyévhoxwtzz@nésllyd.SHEFﬁg,FBFﬁ% by
f

%ggéﬁgaéxg} ?Ei%@éﬁé/&tgd d,uoLephenyldpg opanoi ¢ acid

3(-6[)4%{12 afﬂlkyhmtyhglrodb [ 3-(2-oxopyrrolidin-I-

P RO kY L y'réaﬁt hoxy):2: 51 uprophenyl bpropa, |\

ﬁ,{oﬁ(g 6 - di rrethyl -[ (6- net hyl pyri di n- 2-
) met hoxy] bi phenyl - 3- yI } met hoxy) - 2-f [ uor ophenyl ] pr opa

n(di)c Cagi dlkSBDSIQE«ﬁmiloeiygﬁ)m}lpg PR- 1;
- ({4 -[(4
omrreaY Ly Rt HERRsY, Bl Ry LB BHbhy Pl Sy Lsud fonyloxy,

Vi S0XBhP DSC’%M ] propanoic acid (Exanpl e 100); 33 WO
2005/ 063729 b]P2Q?4/ 019741

R} 4R B, 6R-,d|Pn~e.t Rl - £ - [ximet Byl 2nd o) exyRef phrchyfor the
'f%gﬁém}e”%ﬁgﬁéé() [gont]gol{l%rdo %I'ienyl_[)lp&%) a;proésen%c lc%mgagéﬁgf) ! and R®
%]ﬂeézl:pﬁ:{gferébly 1tigh QyendOtort Baliydrenhbidlicapyy ds- 4- g1} G kyl

y] - ! , '

dnePhyl bi phenyl - 3-yl } met hoxy) - 2- f | uor ophenyl ] pr opanoi

S[C%%bg{lgd(gﬂ(ag?hgt ﬁ)1/|4) ! -[ (3- net hyl oxet an- 3-yl ) net hoxy

]394 [@hdnygl - (Beyty tynoxy), 62 -tlinetlopheinHdmyrleanoi ¢ acid
nple 116

l(lme{tpgxyép%%hﬁmp%dﬁ eridn{ErdRte Pan- 4- yl oxy)
?E-f(’(gi%g%{hv fz%ﬂ;ﬁ@if@&ﬁxﬁ -l ugr OhRoMl) 1S RaRgH ¢ 3aci d

&J{]me@lékyuﬁhéﬂybﬁ%Wﬂpbmoyt@mmﬁcm ,(Bxample 75);

4 1t vl b phenyl 3 Y1t o) o2 [ poronhenyl oo goanl ;-
yl}methoxy) -2-fluorophenyl]propanoic acid (Example 86) ;
3-[4-({2',6'-dimethyl-4'-[3-(2-oxopyrrolidin-1-

yl) propoxylbiphenyl-3-yl}methoxy) -2-fluorophenyl]propanoic acid
(Example 90) ;

3-[4-({2",6"'~dimethyl-4’'~-[ (6—methylpyridin-2-
yl)methoxy]biphenyl-3-yl}methoxy)-2-fluorophenyl]propanoic acid
(Example 97) ;

3-[2-fluoro—4-({4'-[ (4-hydroxy-1,l-dioxidotetrahydro-2H-
thiopyran-4-yl)methoxy]-2’,6'-dimethylbiphenyl-3-

yl}methoxy) phenyl]propanoic acid (Example 100);
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(Exampl e 121) ;
3-[2-fluoro-4-({6-isopropoxy-2',6"'-dinethyl-4"-[(3-net

whgdosnel7am- PCT/JP2004/019741
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e A RS e
rymmhbam de- eloyophhiyd 1p2bpafbi@ LOIPOUNRGmpsedl1nn) ;
the present invention, for exanple, netal salts

a?m{ém(lﬁﬁw shligl- %Ja@%i@qmettﬁaawgaﬁr%Hbﬁsﬂé@yra@aﬂrglwm -2 ,6'-
iﬁlﬁﬁéx‘?}? - 3 %e‘@htogygrQaf'i&?ﬁo@k}%‘?{yﬁglrgﬁa%ig acid

no ac and
RmabmpabIE1exanples of the netal salt include al kali

salts such as sodiumsalt, _potassium_salt

t3hel4|-.(lié &l R%er%félyéaﬂt R [rfrét‘ﬁfet%-‘é]r‘?’ée%allbﬁ’élé meabggnhblphenyl-
%alytl }maﬁﬂaﬁ§ éi cp@l%s,gﬁfﬁ Q) | (ek8mple 116) ;

al dm num sa ) t he erag%e exanples o
the4s4ll2 'whbt hdﬂﬁeﬁmdam e (lnaseahmtmdﬁi@ysalnt—%wﬂbxy) biphenyl-

tri th a e ie | a rJdlne picoli
T PR 2t et ooy L Brep Rkeas i (ExamplS 118) ;

t3"J qt RoL a5l i o i yRRRXYha R N &mlghexyLam ne,
[ dPgenzgle?%VTene3?£h1%e g%dﬁ%£é§|lke ﬁreferable

@Mamthaéb@phem%?s-am}mmhxyhOZgémccrcacmedlmld@rrgﬁenalc acid
@#Pﬁghg ilgi/)drochloric 30 aci d, hydrobroUic aci d,
C

Sul furic acid, phosphoric acid and the

I3 ke rPueterabl @-@%ﬁﬂoﬁ‘éx?f-zf he’ s@iretdyllF40F-gaBiBethy loxetan-
acid include a salt with formc acid, acetic acid,

3y meEbarel b irhanvd - 3pivihaeteoxc) rhemyihpropaaeid, acid

oxal (of! .tartaric acid, maleic acid, citric acid,
(eipie %%?’d: malic 34 WD 2005/ 063729

RETAJB20Q4L Al (paeiférabliy NBp@sedd I icleaeitd,. ) .

benzenesul fonic acid, p- toluenesul fonic acid and the

I|ke Pﬁeﬁe?ﬁ%?éo%%ﬁﬁﬁm§§u6ﬂ Pﬁ@d £R| theyiRueSeRs dnvention, for

Qc'xqef%f %ﬂeﬁsa %ﬂ&n% 'tgé n'é?ﬁ sI ¥l§.ltp ?ﬁ%anlc bases,

orn| |ne an I'ke era e exanples o
$&ﬂtsmmthh51mmmghn1dnncndsacsdlt$uwinhadrgEM1t vclids, salts with
aspartic acid, glutamc acid_and the like. O thes

P3RS ﬁﬁc@%%%aﬂ%ﬁ%é&éﬁ‘ﬁaw% the tlike- plpéleé?éﬁpée examples
IR texapRke:r when fﬁEidHEHQQ%QQ1hﬁ§t§f §51f§‘%uch as sodium salt,

functional group, netal  salts such as al kali netal
saithssf{amgsaltlersbdihemls &kt , aplot bigst warshl megbd. $alts such as
al kal.ine earth netal, salt cal.ciums

. 9., t, .. :
r‘ﬁi’ GeUP AR Sy MagRgSiym §gi{i,(e$%lg:)unér§diltth@nd %he like; aluminum

salt, and the like. Preferable examples of the salt with
organic base include a salt with trimethylamine, triethylamine,
pyridine, picoline, 2,6-lutidine, ethanolamine, diethanolamine,
triethanolamine, cyclohexylamine, dicyclohexylamine, N,N-
dibenzylethylenediamine and the like. Preferable examples of
the salt with inorganic acid include a salt with hydrochloric
acid, hydrobromic acid, nitric acid, sulfuric acid, phosphoric
acid and the like. Preferable examples of the salt with organic
acid include a salt with formic acid, acetic acid,
trifluorocacetic acid, phthalic acid, fumaric acid, oxalic acid,

tartaric acid, maleic acid, citric acid, succinic acid, malic
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i ke, ammonium salt and the like are preferable, and
when the conpound has basic functional group, salts

WORG0E/063107 gani ¢ acid such as hydrochloric aciBCT/JP2004/019741
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hydr bro c_aci ni.tri 15 sul furi

p os‘%‘horl BAREP qgﬁal?h gjrﬁ?kéqé%en?ﬁ] gow% g&iocggfm c
agdbusnsdulFondeehedaghd, thhthald ¢ @eblerdbl@rdxangicd, of the
oxalic acid, tartaric acid, maleic acid, citric acid,

seREF iith évasec reihaneeid figmladecipgsalt with arginine, lysin,

nesul o t e efer
DAL UhORHS AOkE, SIS RC ol BESLE AN S wicn
c@amimchmltrﬁatacadnyﬁéhsdé Ga cIpowidh( hypdtteid adire glutamlc
reaction by enzyne, gastric acid and the |ike under

t heiprnd ¥6@ g? conditions in the body; that is,

conpou t conv y4 [
OXIdat?%%THé% uc?|ghg§ﬂ£8° i€5|sq§'%%£ﬁg¥?bﬁg Syandlgs
Zﬁrefﬁmxhumd t Fatr eramplé s thn:¢Mﬁouomp¢hﬁdb@as an acidic
dr ol and the like b astric ac nd t
%%“a&f g&"BPodﬁ“ﬁ‘@a%fs%% g&&’n’?&‘ ep :“ﬁ%f ‘%fel Salits (e.g.,

CQB@QH{“Eal‘M‘eb%‘tBséﬂuﬂ%é‘Pt HUp , OElQQEIPQé”@a;(ﬂH netal salts
acyl ated, al'kylated or phosphoryl ated (e.g., compound

where. amaleigmosplof mmmnm (Sa)t,3Dapsum salt etc.) and the
egcosa% at ed a&%ngngt pint %lrgmplr.](e) ergboféll at 2 when the

3 St £ - }Sla}sﬂﬁt b@%&@%:@n)dr@hﬁd, salts with inorganic acid
tetrahydrof uranyl ated, pyrrolidyl nethylated,

p$b?/<d11 @3A dw#mphypm@daq@r thysipopramég aaidt rfel‘qm@e)amal

a\%*r”%q Qﬁ‘lére' RofofldAlowcaf MR 9hscPIRONS (dahd® witn

P@éa&%%lalgﬁéﬂi aphasehins \Wdldgdpathbdi at&chid o fmardc acid,
conpound where a hydroxy group of conpound (I) is
ae¥tliataed d . paPEFREYF et FrdfdfopFatedsitric acid, succinic

Bl B S, Gt ethon L AR cne 1uxe

cate et aadiiel.n a carboxyl group of conpound (I) |s
esterified or am dated (e, a compound where a

car boxy? RfaSEN%0PEc6ABBRMRA H)) angd élsBlEI fRgreof is a compound
eﬁﬂ'%dlrg%:rtghﬁgygoﬁﬁ$§ﬁd”ﬁd cﬁu%artgoff)f??%%‘%@tlon by enzyme,

esteri i met hyl'am nonet hyl esteri

poastoyd @oidethyl thest gke furetbr ¢hhopyyald&wgdaﬁﬂyemmwhtlons in
esterifjed, phthalldyl esferifie
(BRI - 3hE%0i %! 3%‘?‘69&9%{ Fhaity ﬁ@Pﬁ§¥t%s‘E%rCi9*‘}Pé’a‘nd (I) by

Cé!l@%)?\ﬁw XN aaehony! sihydt &3, ehiyhiredys 1Bt ihd aHLatikd, and a

compound that converts to compound (I) by hydrolysis and the
like by 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., compound where amino group of compound (I)
is eicosanoylated, alanylated, pentylaminocarbonylated, (5-
methyl-2-oxo-1,3-dioxolen-4-yl)methoxycarbonylated,
tetrahydrofuranylated, pyrrolidylmethylated,
pivaloyloxymethylated, tert-butylated and the like); a compound
wherein a hydroxy group of compound (I) is acylated, alkylated,
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like) and the |ike. O these, a conpound wherein a
carboxyl group of conmpound (I) is esterified by C1 6

wa@bkdogloegepup such as nethyl, ethyl, tert-butyPCEMRO4NEI741
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f bl d .
#D!h%%)hg igteg& ?qr) %boryl].gae ( :ﬁlg% ¢ 8 np ocuoqnpsbu% n WRSIAQ [r:)er gjcrgchgoxy

a net nown -per

afroapnpo U@&nﬁddndm()l) besaacetPpoatest | ilndeBydated, t o
conpound_( 1) under hﬁ;lologlcal conditjons as
BESRRPBERTRA, MivElloyRafhedef sSrrrRimHEERG c APTRFBHERS,

Ehansfoc i SC?%%%@%*“EE%?%@#?%%&?@ AHebokpueNOL A ; 5
conpound whegrelin aacaabbxybegesdp a3f tduamppuadenl) is esterified

|nvent|on are expl ai ned. Each synbol of the_conpounds
PR ERe %Eﬂ%n%ﬁ|Q:'dPaﬁPW§§uB¢ W@?ﬁ?fﬁﬂQ%ﬁﬁpﬁé r @5RYR G compound

3%5‘95@%1' § &Speldsned; ﬂ)ggescr Irgy‘i > &1 eRAEL LGY! @ i¥oxymethyl

esciibed. Each compound in the reaction
ssheneﬁlaay dxmanhylamhhomsthyﬂmpstenﬂfuédespmmalmy&nXXmethyl
ac |on and a h sal t hose |n1lar
SaEe et B0 c R Py O K b TR T BB HeR (15 L
%a%ebffpé@due)ﬁ%etfhgﬁl 0x8aBL £, 328U ARG 4t 1)1391;1&@13 esterified,
nmet hod shown by thé fol [ owing reacti on schemes 1-4.

Cmrpgumylm)ymoewﬁeEhyé Eqt¢ il jed ,amedhslambdated and the

ptional l itu 1 4 aIk | ene -

LIS R e S e e o L R e o
@@@ﬁﬁssﬂt@&nﬂmd&ﬂqmO&auégﬁerif@a wNe, (| alk{i Q_:;Jhﬁlp such as
abbrevi ated as conpound (la') and conpound 36 WD

m@@ay©6mhcwem2@94y®1@rrdlth€( |1a1)ke Aespeefeyeply) These
SABRRSHEE o B iR EUATE S SRR 1By Tl ko

p@alggous t hereto. Reactlon Schenme 1 L HO R4 R10 (I
) L~ OO M RROCOR COR _ RRILRR (Il) (IV
RI R R profryy Hrsogpopnd (I) may be a compound that ‘converts

to compound (I) under physiological conditions as described in
Development of Pharmaceutical Products, vol. 7, Molecule Design,
163-198, Hirokawa Shoten (1990).

Hereinafter the p:oduction methods of the compound (I) or
a salt thereof of the present invention are explained.

Each symbol of the compounds in the schematic drawings of
the following reaction schemes is as defined above unless
particularly described. Each compound described in the reaction
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.

Compound (I) can be produced, for example, according to
the method shown by the following reaction schemes 1-4.

Compound (I) wherein E is E! (E' is a bond, an optionally
substituted Ci-; alkylene group, -W'-N(R®)- (W' and R® are as
defined above) or -0-) (compounds represented by the formulas

(Ia’) and (Ia) (to be abbreviated as compound (Ia’) and compound
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(V\-3) RR R\ E1l~1 ORMARIOR / \ ESI OR4 10
WOR00R0682R5 COR 5 COON R11 RR (la ) (la) mMEIR0OM019741

is an_optional |y substituted Cl-6 al kox oup, L .
T22h” Pabori il Bmabn B oe e g exipdlg, docording the
heakbagsgsw by MHeS fa118RLAG R€a@kioP@RSREUM o808 indBhod
ithium nagnesium copper,  nercury, zinc, thallium

BBROATOYS nthewretiche |i ke, which may be 10 forned into a
conplex), Gl is a bond or an optionally substituted.
Reactighk§tkeme g oup (sanme as optional 'y substituted
Cl 4 alkylene grQup for E), and the other synbols are

as defined aboy éhe "l eaving group” for L and L',
fioy lao a n a_t. g., fluorjne,
ﬁﬂ? rom_n_e(,'ﬂi_q.dine), o [ llé\lly
hal oflena; €@RCL_6 al kyl sul f onyl ox chbR- 9. .

Anes gl onyl oxy, ethanesulfonyhﬁxy,R“
triclih or omet hanesul f onyl oxy, (v) ,
trifluoronethanesul fonyl oxy), a C6-1o aryl sul fonyl oxy
group' optionally havipg substituent(s)R'(e.g., C6-lo
ar yLasyldtemy| oxy gr oupA{ avigNtr’phenyl su oxy, 20

Lsul f osyl ox pt i,onal I% havd'z B0 3
1-6 al kyl "group (e.g.,

met Yt ethyl), Cl1 6 (¥%koxy 37 WD 200%RD63729
PCT/ JP2004/ 019741 group (e.g., nmethoxy, ethoxy) and
nitro, and the like; as specific exanples,
phenyl ®ul f onyl oxy group, m nitropheggyl sul fonyl oxy

gLe 2t enesul f onyl oxy groyp dt i ke) and
{En R i oA o = G

by theRrformul as LI), (V- 1),R*(V-2) anfl {JV-
(to be abbreviate Efpounds (11), (111),
(V-2) and (V-3), respgetively) are conmerci al |
avai l'abl e, ang)can b€ al so produced accorgjng a
met hod known per se or a

wherein R’ is an optionally substituted C;¢ alkoxy group, L is a

leaving group or a hydroxy group, L’ is a leaving group, M is a
metal (e.qg., potassium,'sodium, lithium, magnesium, copper,
mercury, zinc, thallium, boron, tin and the like, which may be

formed into a complex), G!

is a bond or an optionally substituted
Ci-4 alkylene group (same as optionally substituted C;-4 alkylene
group for E), and the other symbols are as defined above.

As the “leaving group” for L and L', for example, a
halogen atom (e.g., fluorine, chlorine, bromine, iodine), an
optionally halogenated C;¢ alkylsulfonyloxy group (e.q.,
methanesulfonyloxy, ethanesulfonyloxy,
trichloromethanesulfonyloxy, trifluoromethanesulfonyloxy), é Cs-10
arylsulfonyloxy group optionally having substituent(s) (e.g.,
Ce-10 arylsulfonyloxy group (e.g., phenylsulfonyloxy,
naphthylsulfonyloxy) optionally having 1 to 3 substituent(s)

selected from C;¢ alkyl group (e.g., methyl, ethyl), Ci alkoxy
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nmet hod anal ogous thereto. 10 A conpound represented by
the formula (1V) (to be abbreviated as conpound (1V))

w@ 2005/0637py oduced by reacting compound (1) w PET/IP2004/019741
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h s :
gﬁﬁﬁ%ﬂ % %III%%E% %% pro e é3a§9 gé%%é&%%gaﬂ§b&ﬁgﬁndas
(slde)m.&ﬁd @szangyaa (ﬂﬂér}ylts%l%h§%89%’ugﬂ§u;5 eggtion
(Synt hesi s, ages 1-27 he reacti on,

d@rﬁ?@@ﬁenyﬂwlﬁw cgmp(l pryoau@ner%akﬁcerwhmryr geoup and the
n 0 rb | at $o h as di et hyl
azo ﬁc%ﬁ o&??a : edglsg%¥oﬁyl %dlcarboxylate

(&‘h@dbﬁﬂpb@ﬂdi‘,)ﬁ&ﬁﬁe&%ﬁiﬂéﬁnﬁyaﬁﬂetfk@rﬂuilkﬁ @ig, (III), (V-
hos hi nes such as trrphenylghosphrne
tlr)lrbdt ?bhégﬁhm@)anbtom gRerpykated s rq:pamuaﬁia §1I), (IID),

"irit aQ%"E?' ar({ll ?ﬂe so ven eﬁy?o%\égnE ar%/l%/ available,

e réaction. |Ie 1S NO par ICU

Iarm tcad be hDsg produted eaebirdbngr o anetsod f}@rowaxpa;el €e or a
solvents iUCh as ethers (e.g., diethyl ether,
D65 BpFLogP R th %ﬁﬁﬂﬂanyl 25 et her tetrahydrofuran

1 4 di gX@BRpodnd- FiSEL gLt Bgnﬁhé”f'olrrﬁl?la liks (50 pe

aromatic hydrocarbons (e.g., benzene, toluene an
labbgeyvisaedr as echnparat Ao hscée. e , prodiiasite bgneeacting
am . d

h : . g.,
Nﬁﬁ&%gﬁétg #?d?ﬁﬂhr PO, ﬂ-?igﬁgt%ylacetanide
hﬁﬁamEHprDQSEPde%xtyr 'g"i‘r%ge @&gp&hﬁdl {1K8) cadObe produced by

hal ogenat ed hydrocarbons ( chl or onet hane,
b estdnen compawwh (Id0r aoldl opmn@uncl CLIdi ) Hico Mo &5 hapieu
and the 1i nitril e, onit

RSsain, (FTAtadtid 1 a5 Padks BEL (e B, zepghion,
Qidfhy)louﬁﬁt hyt) keddnempdindhe 1 kedre Stdcdddes tBeJpresence of
38 WD 2005/ 063729 PCT/JP2004/ 019741 di net hyl

§GP¢é%PHE°§h%P¥QﬁEﬂqueﬁs gagthnk @ZQ@%CQﬁbQ§Y#ﬁ%éd diisopropyl
%&B ?B%r£$§¥m§4eaﬂﬂjﬁhgﬁkbé§ %ﬁbé&#ﬁéﬁb ggggggg 2%d the like

reac n €neral Ty ab

fansl phﬁépﬁﬁm@®|$u¢ﬁﬂﬁﬁ tHiphefy 1pito sdinite , 24 ribatyIpRosphine and
reaction 5 tenperature is generally about -20 to

db6utib®o1C, preferably about 0 to about 100C. The

gggﬂ?tgﬁénfg fgﬁj %Jldba Qa?giH§§9 5Ef¥% but Eging a solvent
, preterably abou out nol

neleati ve tioe Iremdticof. c@hpdenthg [dglvent is not particularly
limited as long as the reaction proceeds, for example, solvents
such as ethers (e.g., diethyl ether, diisopropyl ether, diphenyl
ether, tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and the
like); aromatic hydrocarbons (e.g., benzene, toluene and the
like); saturated hydrocarbons (e.g., cyclohexane, hexane and the
like); amides (e.g., N,N—dimethylforﬁamide, N,N-
dimethylacetamide, hexamethylphosphoric triamide and the like);
halogenated hydrocarbons (e.g., dichloromethane, chloroform,
carbon tetrachloride, 1,2-dichloroethane and the like); nitriles

(e.g., acetonitrile, propionitrile and the like); ketones (e.qg.,

acetone, ethyl methyl ketone and the like); sulfoxides (e.qg.,
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10 The anmount of the "azodi carboxyl ate" and
"phosphi ne"” to be used is respectively about 1 to
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seacéhDoticarquruRcd( thy Vikd &ﬂm@ﬂr@bub) in the
presence of a 15 base. As the base, for exanple,

al kal i Thet Badiiarokiaes igyganesalkodihawthpdmdRi deo about 48
t I roxi de, an he

H?E e é%%%l@ﬁeggFthigpgﬁghgg §%’uqa§§bgr£ Tﬂél&eactlon

hyﬂp@mﬂ&e ard gtalmerlallky aladikigl 42 me:‘oabbaatbwmqss p¥e€Brably

as sodi um carbonate, 20 potassium carbonate, cesium

ehPBbrAtEe ARPUthd0PPke: al kali net al

hydr ogepg & Uk oaﬁdS?)Piﬂmé&;V%reO%%@&aEQ"%& 1 to

and the |1 acet ates such as 'sodi um acet at e,
ahmhi@m@lcem'eéeaaﬂlyhebomt Ke:tarboati 2 mol nesl stiicle to 1 mol

r|d| ,,dutidine and the like; tertiary am nes
Qgcﬁ 'E‘%Ol’crl'qee(tl SII am ne, tripropylanine, 25
tr'bUtTﬂé”HﬂB%nt@bEyEHé'SQEEéEBQfHHQyiate” and “phosphine” to be
cycl ohexyl di met hyl am ne,  4-di net hyl am nopyri d?
ulswdlsretdﬂne@rumeﬂ;g ahbw&thyttqolmrtdﬁnmpl preferably about 1

t hyl |d| ol i ne an like
Ep et el 1 SaPRhite ob L BE, iR bt
mpiﬁwwmm@r 'adiea{ﬂﬂmghfrodﬂ KeompBhal v esars W) ;3%duced by
sodi um ami de, |ithium 30 diiso propyl am de, lithium
h@mmmwoawwdzﬂaé) awbth r@mpové@d (LK}l in rghealpresence of a
%m des having 1 to 6 carbon atonms such as sodi um
ms oxi de, sodi um et hoxi de, sodiumtert-butoxide,
pot assAsinthd ®alsehuiFoxi drampe ! kA KallkemedAl hf@rdstikRs such as
can be nmentioned. 39 WO 2005/ 063729 PCT/ JP2004/ 019741
Te@iye dutdrexids aHQ'&%%%?g‘%J@MFOé‘&Fiﬁpeélé@%mm§}X$§f%lde and the
J“?P]!:é’erglkajlq et Fggtfl {ffq{g} xﬂﬁ@sl § %ﬁeasc'ogé/ﬁ%n Ih§/drox1de
not particu ted ong ¥ reaction
@m@cﬂmjsl,lldeqr aekamtpl reetablceadnoslatesc Buas £ hesdiupe cgrbonate,
di et hyl ether, diisopropyl ether', diphenyl 5 ether )
Tt"é?"i‘sa?fy’&} &Pﬁpﬁﬂati 4C%§Jd¥‘arFé‘ern2t8| ﬁ’é‘f‘h%‘?(‘i/e]tlﬁiﬂwe adkgli metal
K t y. n gggl:%%p&,
t%?ﬁ)eénée antlzlmtf?l %ggg b Cllﬂ %%ﬁﬁ{ﬂa&& e 8?%‘?:% ons (eand the
Like Drmeena&;esheuaheaambdm aldeh‘.a):e aammlmslt(ne aretate and the

N-d| met hyl.f ormam de, N, N- di net.hyl acet
B o BoRe s $uqh M BV ITH hha THELying @nd the like;
L8dnBYdLQERT DONS (&1 1amdhe Nl F AFEI ARG ne ,

chI oroform
tributylamine, ethyldiisopropylamine, 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, potassium

tert-butoxide and the like, and the like can be mentioned.
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carbon tetrachloride, 1,2-dichloroethane and the
like); nitriles (e.g., acetonitrile, propionitrile

w@easnbss2d i ke); esters (e.g., nethyl acetate, P&r/m2o04/019741
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acet at butyl acetate and the like); sulfoxides., :

(oo Thengrhor ISR {HaenagepHaty keyt il Saings? solvent
tihedt k8, tRE Redbti@Sh.SOMENEL thersoivand itdheolti keraicularly
preferable. The anount of conpound (I11) to be used

ilsmifedt 26. Bong A9 theplreagitéber pbdgeedmutfa¥. expppe, solvents

mol , relatjve to 1 nol_ .of.c nd (L1). T of ..
remoaSetheEe (™ cidspil BOHEE. (o faproBnd e ¢ cupneny1
el , L tbersdhy@ofuRirgt 1ye-t9okafi®| Df2-20neatpaysthane and the
(I'l)y. The reaction tine is generally about 10 mn. to

dddied ;1arompsic hyrdasegbrpsakieud- 20PeRIENa 0 tRBYERSeaNd the

iy TS RELE T BRLEHYL 5o 3. St apOOLipsly ana e

Ganeoyndmfbas) (€a. bal,m-addmeeHy bforacideg Ngtirpound

(1V) w.th conmpound (V-1) or conpound (V-2) or )

CHsstNdaceraplden esemedhrdPip SRkt | 15ignidenasg Bhe like);
I ' y 0 (@S, CO ankNe

e o B e B b (O 4 gpLorotomm.

gandoal tyteachlexidmt li,2-tdiehpoesetitenefana theelidg) ; nitriles

the base, alkalj netal hydrides (e.g., sadium

{9 de SCBEPBYEF LR hythoPABRLERILE HEAT 18 1 1deia) pSters (e,

Rl 1N 4dEeXt deSe 1R 19-acdthit i UBLBYHr gxd e 29QdEHE 1ike) ;
hydr oxi de, potassi um hydroxi de and the |ike); alkaline

earlifioxideal (aygr oxdideshid. gnlfonydesininthedldkedle, water and
cal ci.um 40 WO 2005/ 063729 PCT/JP20Q4/ 019741 droxi de
Fhe” el RE) 2 R RaT | HISa" CAFBoRA: BG B, 1K by eferable.

car bongh@, aRehAtShEieGRReEaleIandts hse lide) ;isakkalit 0.8 to 10
nmetal hydrogencarbonates (e.g., sodium

medr.ogperEarabhatakoyotladsitan? moHr ceplaibiMsortat @ BaY of
the |ike); - alkalj. rmetal al kex] havi
gkl 1) o LAY 0 Sl 8 g 1

t (e.qd., sodiumie um e e,

SQdiméD, t pEbFOLAISNY tbord 1t ke Bike), espaiive RasesSmol of
(e.g., trinmethylanm ne, triethylam ne,
diampepndpy L&t hyl ami ne, pyridine, picoline,

N- et h%@#%&{%&ﬁﬁﬁﬁ%%k@%ﬁ?' P&t BPmin. to about 12

di azabiCyc

hrk.Ji pzabeeyslp[abohit220cmane, tdlabout 6 hrs. The reaction
é:’,q%rgigglecn).’g ! ge[nse'rdfa{l%]y- Zl-bgﬂgeggonetg nagbotuqe l|5|01‘§Ce ? ;preferably
about -20 to about 100°C.

Compound (Ia’) can be produced by reacting compound (IV)
with compound (V-1) or compound (V-2) or compound (V-3) (unless
otherwise specified, these are collectively referred to as
compound (V)).

The reaction of compound (IV) with compound (V) is
generally carried out in the presence of a base. As the base,
alkali metal hydrides (e.g., sodium hydride, potassium hydride
and the like); alkali metal hydroxides (e.g., lithium hydroxide,

sodium hydroxide, potassium hydroxide and the like); alkaline

earth metal hydroxides (e.g., magnesium hydroxide, calcium
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lithiums (e.qg., nmethyllithium n-butyllithium
sec-butyllithium tert-butyllithiumand the |ike);
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such as al cohol e.q. t hanol , .. et hano r.qpanal .

B s togata nd the Ak angikang Takel iK1 naving 2
eth e cdrdddh atbdmd- @b o¥anesodi®id akydbRids ansodlivit Rithoxide,
ether, 20 tert-butyl nethyl ether, diisopropyl ether,

es¢idwhdgintcbutodidet #yd eitieerl ided ;t hegdnke)bases desg. ,
ggﬁg?%ﬁﬁﬁﬂgﬁ% %9; Fggt?é§%§§q$ a%e&%%gg%§§f%%ﬁll%%%%%%tgyridine,

_ oge ydrécar €.g.
O L DirITE NARBE hy LR £F Of i e ,C W-heRhy Bho BSHY Diriede.1 , 5-
trichl oroethyl ene and the |ike); hydrocarbons (

ndirsatricycis (BeRzBhedS-renaiene 1 - fydéasahpey ¢ Rl 4 ,%kg)] octane,
' . +q. i de,- [ | - ' or )
N HdztileyeaBl RS Ear M p . L0L BAS, ozganic

aretionints i (e g. praptiopl 1 riHiengne-bheyl L kehium s Wdebudedlithium,
(e.g., dinethyl sulfoxide and the |jke); sulfolane; o
h%&%%ﬂwléﬁ%‘ﬁ%r%dtwearﬁld‘é) WAt ERTHA RIS (G 9 a 1ithium

g 3 t fq4 t ' .
%zéfsfoga{b%ﬁ%\@e ahdefRo 11‘1@, hegl Lke Rl Q!a@)r JeAhkftioned.

on of conpound (I w th conpound ( can be
gener al The preawdtied by tédrepaise ofIVa wethl compabndt (V)AS s

the nmetal catalyst, npetal conpl exes _having various .
| ARy EBHL S RU (4 LB &modY SB5 1AGT tnfO the reaction.

GRIPUNGS [s819ent PaS | Aok dicudeelidt Bimfded@s long as the
2005/ 063729 PCT/ JP2004/ 019741

t eegcikice( priogheds| probpintre)guahl adi adtohols (e.g., methanol,

bi s(tri.phenyl phosphi ne)pal |l adi up( LI hl ori d

o GO PEPPRIG1 hyt DROSB e pAF BUP BN Oyt C Putanol and the
t1416d)di hatmatls dengacet oneg thpald adidtPaBydroburan, diethyl ether,

bi s(di phenyl phosphi no)-1, 1' - bi napht hyl , a conpl ex of
pegttardiuhyll mpthgét etkemndgliisopropyl ether, ethyleneglycol-

ﬁ({i% : eéﬁmy?%%%l%%ﬁ gétl:l Fgl'?% '_"i"i]?e‘i);f eersrt%%gn?e .g a,n deélpye.l. Ifi ol%%late , ethyl

t eddtddes ( n-bpReNYhphesthidir) Ahekeli k@) ; halogenated hydrocarbons
bi s(triethyl phosphi ne)nickel (11) chloride, 10 )
bfe(q 4 M}pﬁﬁ@%ﬁmr) rtelesiof PR, cFpBPPR et Heride,

l%*%ghloroethylene and the like); hydrocarbons (e.g., n-hexane,
benzene, toluene, xylene and the like); amides (e.g., formamide,
N,N-dimethylformamide, N,N-dimethylacetamide and the like);
nitriles (e.g., acetonitrile, propionitrile and the 1like);
sulfoxides (e.g., dimethyl sulfoxide and the like); sulfolane;
hexamethylphosphoric triamide; water and the like, a mixed
solvent thereof and the like are preferable.

The reaction of compound (IV) with compound (V) can be
generally promoted by the use of a metal catalyst. As the metal
catalyst, metal complexes having various ligands can be used and,

for example, palladium compounds [e.g., palladium(II) acetate,
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rhodi um conpounds [e.qg.,
tris(triphenyl phosphine)rhodiunm(ll1l) chloride and the
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f cO r I 1). chlo the like],
Q%H&%%d%ﬁtgg dﬁggla Jhpﬁépﬁﬁkégﬁ e menti oned. Of
IM%(Q,rlpﬁbhﬁﬂpH&ﬁ&r@'ﬁéqllﬁﬁium@t@i(eéhmnds and
copper conpounds are preferable. The anount of the

Akl oz abapy st iethikohespling) Rbbad ur0D0O0L to 5 nol
L 0. 0Q0 | to 1 nol of
e {P P S heh B Pe IRapy o T Bbl o 1o ©

®iygen phenyselosphitiid)i-9 ,neabt hephthyE, £ aniplexi 5£
preferably carrled out in _an 20 inactive gas (e.g

daum(5F) npeeteRfen agas) - 3¢ rbaﬁ{dwmmspbﬂno)ferrocene,

d t s ut 0.8 to 10 nol,
%?g?gygbﬁy a%ba?Q%F%'to“?gﬁgﬁ? iel%tlve to 1 mol of
(I@mraﬂmd((:ti/ﬁ»heﬂihhal"mnphlihemﬁlthél base to be used is
% about ﬁgreferably about 1 to about

lﬁdltrlﬁéﬂﬁ%?%slﬂb”?)% (1V). The

ﬁoel%c(ttwghéﬁm@gﬂﬁﬁém@hewuﬂo&iﬁml RS 1ike],

preferably about 0C to about 150C e reaction
umwdluarcemp@@mbndkng;ontths(krrpbemylphummmauamrhb&@um(III)

SoRonnd (. A St st bege.aud soLYenl. (30a, e,

FperloRide, t& Ilgoghm6§1deF%ﬁﬁ‘%H@ﬂrikéqouﬁlgtlnum
mn. to about 1 hrs. ' Compound (1a) can be produced

@@m§ebp@§t$m@‘@unﬂa&#dcenab? m@@thWUKbly§ﬁstheaet|mﬂﬂladlum
C%% 0| yrﬁé%reactl on_i,s carried out usi n

ase actort G PSURYE oRUR T PRI 9%&9%58gs4§rﬁwyreferable

EQQSAﬁsﬁﬂﬁ%PC{HeJ MeQQ4/ 8394 tst Aso e w@iad isf 8hout 0.000001 to
exanpl e, mneral acids Ee. ., hydrochloric acid,

SulMPiir | BT ek R abieat] PkBYOL Lemni s medi.dgelpsige, took gipl of
' Nl bor, tri d rgani ¢
tgg)l}ngg{l%g gﬁ” tritiuor og‘ce cg%m é@%i oltl?g%lgsﬁ R 9EE 1s used

aai dhaﬂdréaliwtjldrk,e)thealﬂdabheoﬂlli@ p:ﬁfett%brmnbaeﬁegd out in an
Lewi s acid can be used concurrently with thiol or
dNpFLdEe 9aS t ife Das@rIPBr 9ok 0| El tragen) gagbt aFream.

e oARE Ao SR e RREES IOy 0.9 <0 20
met al pnafémtalt;esab(oetgo 9sodi 2malar helatévelBopotmslSidfin
S3nponid (AN e Lot 20 e o2 3 BPLIES MV 1 o
about 20 mol, preferably about 1 to about 5 mol, relative to 1
mol of compound (IV).

The reaction temperature is about -10°C to about 250°C,
preferably about 0°C to about 150°C.

While the reaction time varies depending on the kinds of
compound (IV), compound (V), metal catalyst, base and solvent,
reaction temperature and the like, it is generally about 1 min.
to about 200 hrs., preferably about 5 min. to about 100 hrs.

Compound (Ia) can be produced by subjecting compound (Ia’)

to hydrolysis reaction. The hydrolysis reaction is carried out

using an acid or a base according to a conventional method.
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di ¢l 6r caribdrares;onshl (er- of or Fpdigmmhaxdideac Bbdinmesethoxide,

1, 2-di chl t d the like): nitriles. (e.aq.
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t@igthy BnAeL! ONELdaLNK|, FBLRYhikBiOnMPRAe! D€k Kend the

sul foxides (e.g., dinethyl sulfoxide and the |ike);
waker candoe Heentilaneda nifkedamewttyerft thsercdfl and pare to be

et BhooR Bt “Cral ke PER TR 0GERePaP) 5P 16 oL

felatlve 6o NI Snol Pfelcempbliydl@ranin. to 12 hrs. The
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pr ef er ABRYhYA¥QLYSIGoCeacsApBURE ¢35 1Atk sith WRtheunsolvent, or
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ARnGLR! HLTRY redeong a8 rSa Y WhLIR BheRotvent is not
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compound (Ib), respectivel can be produced, for

EXARBIE; SN ﬁg‘%aﬁhéXi)sr%‘@%Jo% hén BgthAROL, ethanol,
FREPEIS SR Ay TRl TIRONER A0S, bonene
toluene and the like); saturated hydrocarbons (e.g., cyclohexane,
hexane and the like); organic acids (e.g., formic acid, acetic
acid and the like); ethers (e.g., tetrahydrofuran, 1,4-dioxane,
1,2-dimethoxyethane and the like); amides (e.g., N,N-
dimethylformamide, N,N-dimethylacetamide and the like);
halogenated hydrocarbons (e.g., dichloromethane, chloroform,
carbon tetrachloride, 1,2-dichloroethane and the like); nitriles
(e.g., acetonitrile, propionitrile and the like); ketones (e.gqg.,
acetone, ethyl methyl ketone and the like); sulfoxides (e.g.,

dimethyl sulfoxide and the like); water and the like, a mixed

solvent thereof and the like are preferable.
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COR' f COOH
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(1)

wherein R’ is an optionally substituted C;.; alkoxy-carbonyl group
or a formyl group, the other symbols are as defined above.
As the "optionally substituted C;4 alkoxy-carbonyl group” for R’,
Ci-4 alkoxy-carbonyl group optionally having 1 to 3
15 substituent(s) such as phenyl group, halogen atom, C;s alkoxy
group and the like (e.g., methoxycarbonyl, ethoxycarbonyl,
benzyloxycarbonyl, 2-(ethoxy)ethoxycarbonyl) and the like can be
mentioned.
A compound represented by the formula (X) (to be
20 abbreviated as compound (X)) can be produced by subjecting a
compound represented by the formula (IX) (to be abbreviated as
compound (IX)) to reduction reaction.
The reduction reaction is carried out using a reduction
agent according to a conventional method. As the reduction

25 agent, for example, metal hydrides (e.g., aluminum hydride,
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r u 0 I I
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conpound I F) e Reactl on
CamdcndatlP) 1 oaintdek aar ddungeds f tioen wepauwind pebbegds, for

example, solvents such as alcohols (e.g., methanol, ethanol,
propanol, tert-butanol and the like); ethers (e.g., diethyl
ether, diisopropyl ether, diphenyl ether, tetrahydrofuran, 1,4-
dioxane, 1,2-dimethoxyethane and the like); aromatic

hydrocarbons (e.g., benzene, toluene and the like); saturated
hydrocarbons (e.g., cyclohexane, hexane and the like); amides
(e.g., N,N-dimethylformamide, N,N-dimethylacetamide,
hexamethylphosphoric triamide and the like); organic acids (e.qg.,
formic acid, acetic acid, propionic acid, trifluorocacetic acid,
methanesulfonic acid and the like), and the like, a mixed

solvent thereof and the like are preferable.
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according to a nethod simlar to the hydrolysis
reaction of conpound (la') in the Reaction Schene 1.
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The compounds represented by the formula (VII), (VIII-1),
(VIII-2) and (VIII-3) (to be abbreviated as compound (VII),
compound (VIII-1), compound (VIII-2) and compound (VIII-3),
respectively) are commercially easily available, and can be also
produced according to a method known per se or a method

analogous thereto.
Reaction Scheme 2°'

1 M—GR7 NHRLW2R7 HOR7 R

or

R
: VIII-1 (VIII-2) or VII-3 2 2
/CEL (VIIIl-1) (VIIF3) g E@R7
R2 R3

(Vi {1X')

Compound (IX’) can be produced by reacting compound (VII)
with compound (VIII-1l), compound (VIII-2) or compound (VIII-3)
(unless otherwise specified, these are collectively referred to

as compound (VIII)) according to a method similar to the
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thereto. 47 WO 2005/063729 PCT/JP2004/ 019741 A
conpound represented by the fornula (XIl1) (to be.

R g4hg®e dnpound (X 1)) can be produced by
reacting conpound (Il) with compound (XlI) according
to a nmet hod sgm-la '

or

L

HO R (X1) 2 deprotection
R PG-X-W o R? R10
COR
5 g COR'

R 11
R - R 11
() (xuy
! R
? wlr /@WLOH
H—X—W?2 @ ‘ ¥ ® o or © ¢
: o R o (XIV-1) (XIV-2)
%COR'
(Xn) R Rll

Q ot g {%E%W

fic’ R" (ic) R
wherein PG is a protecting group, X is -O-, -S- or -N(R®)- (R® is
as defined above), and other symbols are as defined above.

As the protecting group for PG, the hydroxy-protecting
group, amino-protecting group and mercapto-protecting group to
be mentioned later can be used.

Compounds represented by the formula (XI), (XIV-1) and
(XIV-2) (to be abbreviated as compound (XI), compound (XIV-1)
and compound (XIV-2), respectively) are commercially easily
available, and can be also produced according to a method known

per se or a method analogous thereto.
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to the reaction of conmpound (I1) with conpound (I11)
in the 5 Reaction Schene 1. A conpound represented by
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according to a method similar to the hydrolysis reaction of
compound (Ia’) in the Reaction Scheme 1.

Compound (I) wherein R? is a substituted hydroxy group, a
substituted amino group or a substituted mercapto group, namely,
compound (I) wherein R? is R*’-Y- [Y is -O-, -S- or -N(R*)- (R® is
a hydrogen atom or a substituent possessed by amino group
(specifically, a substituent possessed by the amino group of the
“optionally substituted amino group” for R?), and R?’ is a
substituent (specifically, when Y is -0O-, a substituent
possessed by the hydroxy group of the “optionally substituted
hydroxy group” for R?, when Y is -S—-, a substituent possessed by '

the mercapto group of the “optionally substituted mercapto
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abbrevi ated as conmpound (If') and conpound (1d),
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according to a_ nethod simlar to the aforenenti oned

cHhf FisHd QP RY) Reaghiuntrhamen4) o&r achapemPalegpusathereto.

conpound represented by the fornmula (le') (to be 15

deactdart Sthemecdnpound (le')) can be produced by

subjecting conpound (1d') to a deprotection reaction

known pgn se. Conpound (If') can be R,mroduced by

reacti coppound (| e') deprotection :
PG-Y E o) R* RIO H-Y~<;§7E-‘\/O r¢ R0
R® R®

COR COR'
R 5

Rll Rll
(Id') (ie')
RZ—L' R!
or ,
R?—OH ¢ © R R
| COR
R5 11
{If) R
1
S TS
rR®
A~cooH
RS
. Rll

1d)
wherein each symbol is as defined above.

10 A compound represented by the formula (Id’) (to be
abbréviated as compound (Id’)) can be produced according to a
method similar to the aforementioned compound (Ia’), compound
(Ib’) or compound (Ic’}).

A compound represented by the formula (Ie’) (to be

15 abbreviated as compound (Ie’)) can be produced by subjecting

compound (Id’) to a deprotection reaction known per se.
Compound (If’) can be produced by reacting compound (Ie’)

with a compound represented by the formula: R*-L’, according to

a method similar to the reaction of compound (II) with compound

20 (III) wherein L is a leaving group in the Reaction Scheme 1.
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with a conpound represented by the formula: R2,-L',
according to a nethod simlar to the reaction of
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reggtl on, the ole e%trl vg conpou)ﬁ%l can tgl nggér \ge o
Asrt:hetram:mmraﬁt @ctsuhgtgf—wzpt faarpr@tamlleg gopwy|generally
royp;  Cl 6 carbon ce

Pﬁél%%r% Pﬁgt é%?gt eny Cargb%yllé#%ﬁﬁyced into

G&e@eabﬁﬂﬁysCaEEﬂ&%thﬁﬁQDtﬁ@;ékotedﬁﬁb@oéiﬁapb@@yﬁecessary
et hoxycar bonyl, tert-butoxycarbonyl (Boc) and the

pfkey, tQ@|§@qgQA9g—b@hy|op1@¢ﬁkge§ﬂqmm§und can be obtained.

henyl b, t b
L RS ey LSS T IORHSS 90K1. o

g@z&lk&&*ﬁﬂﬁﬁon@ﬂdg&bﬂplKke@,,@%ﬁﬁgl, ethylcarbonyl and the
ar al kyl oxy- car bonyl _group .g., benzylox%carbon yl (Z

&hhet hepherwéaarberlyiogapapky% griode s cgrbopeh z%O%df)e 9.,

tyI al
hBERbkS Rl Y b OURoR PRy D3l Re e B3 biycarbonyl (Boc) and
ghe uiDJ, kepac ha ldfy wixiyech rbphybn aAll)od)asgroapbs phEUphm(ysc)arbonyl
can be nentioned. As the substifuent henyl = grou
HEPBBent HIQRANYETSFherRGRIRARY b n (Mg oggoee rgC7- 1°a€éta§'rf‘yl‘
%*a!ebs!) £/ Rl Uiy, cBERPPYEa Ah &Nl K&k, 19@eﬁ Cr-10

koxy group  optionally Substituted by a hal ogen atom
@eagkylm‘f@mowﬂhgxwp%etm f Ihmrzxylietzlyonybanﬂlt W and the

el B SaILRUR, 0 U6 L KeEan, b s 1108, erien
group, phthaloyl group, dithiasuccinoyl group or N,N-
dimethylaminomethylene group, each of which optionally has
substituent (s), can be mentioned. As the substituent, phenyl
group, halogen atom, C;_¢ alkyl-carbonyl group (e.g., acetyl,
ethylcarbonyl, butylcarbonyl and the like), C;-¢ alkoxy group
optionally substituted by a halogen atom (e.g., methoxy, ethoxy,
trifluoromethoxy and the like), nitro group and the like can be
used. The number of the substituent is about 1 to 3.

As the carboxy-protecting group, for example, C;-¢ alkyl

group, allyl group, benzyl group, phenyl group, trityl group or
trialkylsilyl group and the like, each of which optionally has

50



As the carboxy-protecting group, for exanple, Cl_6
al kyl group, allyl group, benzyl group, phenyl group,

Wa piosp637gy oup or  trial kylsilyl group and the PCRER2004/019741
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al kyl -carbonyl’ group (e.g., acetyl ylcarbonyl
b%ﬁwlmrb@nyll,ahdtyheamml agtl Ghal ik@;kg) gr@up alkoxy group

oBionally, substiLuted B 2 N9L088NLBLAMLC; 0: mechoxy, ethoxy,

N4 5 0L @ tabdyt Bed| tike 1Cia{é)k;enlu§@dgréﬁh1se andigre Qfike can be
the substituent is about 1 to 3. As the

hyerbxy -TheoNEEPERgO§r i Subst idnghp| &s @10@ al KA 3.

group, &7 I ya

Sh2UP % BB ORI BBy Lo tc vk
(§xrdp, ﬁEﬁ%y&raﬂKykﬂdrwbpanbogyl Eémkjﬂvaﬂnlkgﬂ abénﬁbqlllke),
group, C7_10 aral ky] -carbonyl _group

e &B9Ry| Cand®HRel 19358Pny3. Eéwahwr%pyraﬁnyl
Gé&gﬁca&%%&ﬁgy%a@; ’Idﬂt@nﬂkeqr O%n%yg %&%1 S@L%I afh PkP1 - carbonyl

tert-buty sily
dyragpr@nyl. et b;ehsylgdarbm;d tainel tthke)likad, tih-etdtﬁeél,ydropyranyl
each of which ggtlonall has 15 substLt nI(gg Q
R T EABYEROECRTRYY (TRAP, ORaFBRIKY LT L GFOP (S-9-

aH%\et@fy%Ea @he%kt%@&wdl@\&wl@wﬂy' A0 VP18 thylsilyl

benzyl and t ik al koxy group, nitro group
ambltttre lliike) ead bleeu.‘s:elgb "ﬁa@hngrﬁbehlghi epfgionally has
about. 1 to

SRR ELet PRD 7 JUTT SO0 exaipl Bhe GRS G o Logen

e, Cl B1RVKYEr&@s PYndnydr euBube- ¢ &Q‘@Hk&l group (e.g.,
ethylcarbon I&ang ?% |kgg , C7_20 %}%Jkyl group

(empyl ta@qizyahe ﬂnkew %md atlﬂF@XM BEPUP arfil §e 94OK®, and the like

h.of which
L AHUED O S SRS s <o 1

al kyl ggduhe n@&@ﬁﬁko@pﬁ@’t@ecﬁ}rgl@raﬁpl kybr geoanplee,. € alkyl
, benzyl and the It1ke) , Cl-6 25 al koxy group, nitro
IERHP arkd-ot RéKylkeaeRebe ATOBR. (The: nuRtRYY bof etqheylcarbonyl and

|t t t | h
pro?sec )ééﬁg gf‘ébmﬁk thgaéﬁ gvmge’plegrgs 115?%59 {th%ld the like)

adred agrud iklker ehohi 6f ugeltkh priexalpy ehas tsdattivntent (s) , can
with acid, base, reduction, uItraV|oIet rays, 30

r@ﬁﬂqﬁPHGHhen@Ph?HFaEPF%tlERﬁﬂﬁnn alogen atom, C;s alkyl group,
gSl'F% yl 'éff:?r b%r%tl?tx Pfé ﬁ‘bPéYJﬁ,mHé%'z%}T Bhaoﬂhéienke) , Ci-s
at e an e e are
alkoxy group, nitro group and the like can be used. The number
of the substituent is about 1 to 4.

For elimination of the protecting group, a method known
per se or a method analogous thereto is used. For example,
treatment with acid, base, reduction, ultraviolet rays,
hydrazine, phenylhydrazine, sodium N-methyldithiocarbamate,
tetrabutylammonium fluoride, palladium acetate and the like are
used.

Compound (I) obtained in this manner, other reaction

intermediates and starting material compounds thereof can be
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used. Compound (I) obtained in this manner, other
reaction internediates and starting materi al

w@e0up06dTels t hereof can be 51 WO 2005/ 063729 PCTUPﬂmMﬂwiu
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r%é%%](]atoeh %By a-het h%be k‘r?%\ﬁﬁmﬁe'?‘l’éé h Sdethod known
exbragd | %chcg@,centfaétpcsh NeIHdMtiradt bAN, neutrallzatlon,
filtration, distillation, recrystalllzatlon col umm

ﬁﬁ#b’?m@girfaplﬁl}Stﬂﬂlﬂﬁt¥@?errm‘ﬁ§tlégﬂéﬁh9n FRERRL i ve
I—ﬁgfséa&rﬁer% kbﬁ}{' %ssure pr ep§ Pﬁggeﬁgﬂﬁffﬁve high

Chresai g rl&l&ﬂ)id( bnk&hﬂe@@ﬁphy Pl2epai-at Py e Pld)i Ve ntSrmediate
and the like. The salt of conmpound (I) can be produced

aREDF IRy RIEPATafdY Aol WhurhFemasegrpphy e fsitd
th | t b
&90 d%%@ge édyﬁegggaélbésté) arh C&f@‘i‘iﬁlg. e sa Cf’i” €

I'Nng an inorgani ¢ acid or an organic
aci d, orhevhsl wofpedndofhd (B avaratiedpeodoopdunckording to a
addlng an organi ¢ base_or an inorgani c base. \Wen

CBAPRM AT RES 8Bt i cBRT | SRS PREBCPBRYIMG j (i is 2 basic
0@$rh§éllnd,5$ﬂ%r1§a?gdt ﬂﬁéxﬁé”ﬁ%éd&%rde% Q&&lﬁ?té’ﬂ aldokganic acid

enconpasse scope of the“prese I nvention,
aoxd ahermyaohds medd, thEswhenwnmmpugndamIbelalam)a01d1c compound,
subjected to ogt|cal resol ution .or individual

prY hEoPAPRGLE PR T NG RECKASPEF ‘%aese\/\hen

Conpourwhéﬂ)cdmioﬂhaseﬁi BSs btd10ykahkesal thei™espective
(stereoi somer), diastereoner, conforner or the Iike,

eerbicEn iseme28 Ryd| rape’dntgs tﬂi@réb(fvérSe@%ﬁlaﬁ]drY smgompassed

purlflcatlon th on denand In additio

et CFF P2 FRCcRES TS g o delimred hotly Bsirpg. these
Sﬁwﬁﬁﬁd:drﬁb@ Sisangiu&é@ws oy o@ﬁycaﬁoﬂ&ﬁmuﬂmﬁl or
optical resolution. Wien conpound (1) includes

stedboidaidys progufed h%CCF%I‘cSHé?gs tops mpbhed krPWH BedT 68 -
of eac r}ﬂﬂesho oﬂﬁgl Af dgeﬁjrégén@ &sS gogg??§gurr%{}:%b0é1a§. isomer

present |nven thon oun

hysht &t > iG¥omae)-, hﬁdéﬁt@reoﬁiﬁﬂﬂﬁﬂWio&hbrnay tiee |1aked ,edach can be
with an |sotc1):g8 ., 3H, 14C, 35S and the |ike) or
th%olqu&d byo WEBEY]%I genarafion pnheREbfiGakiep methods on

t t
PAORMD. ther a8k (L BET CA] Lt RORBL |(BPS14 O P%ne form of

e conmpoun
racemates, they can be separated into S- and R-forms by any

conventional optical resolution.

When compound (I) includes stereoisomers, both the isomers
alone and mixtures of each isomers are included in the scope of
the present invention.

In addition, compound (I) may be a hydrate or non-hydrate.

Compound (I) may be labeled with an isotope (e.g., °H, “C,
%5 and the like) or the like.

Compound (I), a salt thereof and a prodrug thereof
(hereinafter sometimes to be abbreviated as the compound of the
present invention) show GPR40 receptor function modulating
action (GPR40 receptor agonist activity and GPR40 receptor

antagonist activity), particularly GPR40 receptor agonist
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present invention) show GPR40 receptor function
nmodul ating action (GPRAO receptor agonist activity
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faele sbdecety eCdisrdri.cg toxlaeztlye O €Ed:tidei tehr 876 lopmental
toxicity, genotoxicity, developnental toxicity,

derdcatyr o236 ‘fm&}glutmleﬁa@m brteragicionogEAReiRgyenicity) .
as_a_s 0
ﬁ%%c?&g%gs %%d% %{ prefeFa%Iy %igﬁgfaggﬁcgg%gi function

}ﬁh)alhllatehtlpﬁéfagﬁfﬁy GPR48I Bgsgisbe conmpound of the
present invention shows a superior GPR40 receptor
f unct i SnPLABBRESH RiF 3 39St FORBAFRINYG cthe compeyad of the

%%%Egg?nﬁﬁgéntféﬁn%ﬂbws Eupggg rképﬁiﬁayﬁ§ggggr function

uman etc PSCUser as a ul ator
alodpliy$hgl agtioal ifrunaiinad i(a. @h;ohnﬁRRAGamechpmsters rabbit,
i nvol ved or an agent for the prophyl axis or treatnent
GPtdi dedsePoutn e e sBRESY n MiHiath SESRA0 PBSeb?dﬂserl as

>dR¥ebyeds &g,s%l%g%bﬁl fun&iafomarr nRGeut GeRkoa8EMptor is

contai ning the ™ conpdound of the present invention Is
veebliedsornnan resyentn £05 $her ptopny kmodid atrotreatment of disease

f bI I I
SR TpanEr SLETEEY AT S CBy BF BA of So Mo ey Lrpbved. 0
phar neggubkCape SOEIY, <%H@I@hﬁkﬂgcéﬁﬁaééMﬂaﬁéﬂi cBhthMBing the
present invention is useful as an agent for the

FoBphYhAxeS 1dvre trreRemsninventiceasesisadfol as dhabeswkin

[ ed 20 ose(toI%ranﬁf ket osi_s, aC| 0Si S

gnggg retne ropa(ﬁy,prg SHEPTE HEPHrSh&ERy S TaP39at) «

hebbg0paéhyc difylladd pdabReatiyRErddIn @@Pﬂtéct@ﬁm tal

di sorder, skin disease, arthropathy, osteopenia,

art er i YoEPRY®BI sthe mh@mepﬁ@tacébawnfdméeépang the compound
ot de i 0 PEESS

R Lt T R TR L R S

bypphgm&xy%tgm(hnﬁmﬁweht ufswﬂ&eashssanﬁﬁm'asaﬁmebéfés impaired

di.sorder (e.g., hyperorexia), obesity, hypoglyceni a,

ﬁ}BéPF%ng?%ﬁFaQSﬁawﬁetPﬁééP|?F%qgﬁ%ﬁqa be h§t%%P€PPatth

dis apet es. né@ﬁﬁ&é:a PBY apb Pyl fé‘tﬁLcJ %rt% éHiéPoé?ema,

IpOtOXICIt ncréatic fati gue, per nsu Inem a,
bapeel spBfdeniin g.genfitedstii sander ) ,skiet dickrsesyardtiampathy,

bggggﬁﬁgigfeigf éggglgéoéggygﬁgg;#ghggF%lsease dyspepsia,

memory and learning disorder, depression, depression and mania,
schizophrenia, attention deficit hyperactivity disorder, visual
disorder, appestat disorder (e.g., hyperorexia), obesity,
hypoglycemia, hypertension, edema, insulin resistance, unstable
diabetes, fatty atrophy, insulin allergy, insulinoma,

lipotoxicity, pancreatic fatigue, hyperinsulinemia, cancers

(e.g., breast cancer), metabolic syndrome, immune diseases (e.g.,

immunodeficiency), inflammatory disease (e.g., enteritis,
arthritis, allergy), multiple sclerosis, acute kidney failure
and the like; particularly, diseases such as diabetes, impaired

glucose tolerance, ketosis, acidosis, diabetic neuropathy,
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arthritis, allergy), multiple sclerosis, acute kidney
failure and the like; particularly, diseases such as
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giderappt Bymi APyl tLd I ordBypeskipi defife J@Rthabpathy,
di'sorder, skin di sease, arthropathy, osteopeni a,

AFEOPEI4Rer BEF T 193 ke stiise thsenbet i clybizsesiea, dyspepsia,
d t he, |.ik
RERRY 9] LSBELDG G a0ulsl R0l L e B gigeeces

arnd:lpdegnappg Ui diietes ,Cappbe?2 ”ﬁﬂékbé’tf@ arld) paddhbh8{, diabetes
perlipidem a includes hypertriglyceridem a,

W&P@h@?@%f%ﬁlﬁem@ A EHDR . ehyraerlwgiqmlandmlludes
h st
e R i N e e i S S

d:oesg;pmahdmal:rhy;mnlaplraieilrﬁ%ané\ctm difgeto this report,
di abet is.a condjtion show n any of ‘a fastin

bl ood I°E50 LBIPRYEIC (Hitedde E’gneé %25 oY gran DgJJ.abetes
f; : k 75
'%fc:rlé‘tf?n.@é’ﬁof’éé@r@w ‘ala%t)slt§§7%{‘%%)qn”gﬁgP a g

or al | ucose tol erance "t est evel
(gl uco@ecmsdcn@c’emttmrts arepofrti, Nt avetesi pleaswagdieton showing

not han. 2091116) and f oJ(r; fasting bl ood )
ﬁlné'c8 e I Tering eg&8ﬁ8§ﬁt &S onlBcosk; FaperBEation of
AhagERenOhs PladRyS JhaBt200s80{kln A RGuhI OQ 9ly oral

falling under the above-nentioned di abetes and
@flﬂﬁ@ﬁ@ntﬁ@mncva te@dind7t5| GnOGTBMI hdr defvadt i(ggubbeed

Gose 20 con entratl i ntraveng
SoHERREra PRl P AR 5o RF SR o8] 3pRF HER A mo/al,
bﬁﬁeaaﬂcﬁ—feﬁﬁin{cﬁ%l@o@%ﬂ:c@sé‘ ieﬂ)‘éﬁ.'l. (@hde88€concentration of
concentration of intravenous plasma) of |ess than 140

Hfij‘FHP"e‘(‘?ib? rdlaamade pti sotal eed 1'eha'floé’roépei‘ﬂlf;n/iﬁlé ty%)efiondirtion not
t
ggg ng I agnos tE:DIr ?tggrrn%@o edc§ Gﬁsat gs%le%nlao c}lgg Vﬁofrom "a

cond 998on s‘lmﬁrr@ Bg fhetiAGSBl P Alhirosel ABGEES (§Budbse
condition show ng a fasting bl ood gl ucose | evel

CEREERSEA it &ft ARLraNeBPus i PhasiAdnGds lsrsasﬁh9no$lmmq/dl or a
bgs? éPa;]‘I‘l e\z/.\gid%qlolgggn@e7§e 0(7@ #E'gsf ltloievealnc(%lucose

tes ' ucose concentrat I
cohcaverousomlofs datratenot s Immd')a@fmasﬁgﬂdég 140 mg/dl”
Aﬁ%gﬁgLngn§ Egecggggg 2Epéé§gg¥{£%%p%§%2 | mpai red

In addition, ADA (American Diabetes Association) reported
new diagnostic criteria of diabetes in 1997 and WHO in 1998.

According to these reports, diabetes is a condition
showing a fasting blood glucose level (glucose concentration of
intravenous plasma) of not less than 126 mg/dl and a 75 g oral
glucose tolerance test 2 h level (glucose concentration of
intravenous plasma) of not less than 200 mg/dl.

According to the above-mentioned reports, impaired glucose
tolerance is a condition showing a fasting blood glucose level

(glucose concentration of intravenous plasma) of less than 126

mg/dl and a 75 g oral glucose tolerance test 2 h level (glucose
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tolerance is a condition show ng a fasting bl ood
gl ucose level (glucose concentration of intravenous
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FELBASE CANeLLRLhOBa Al LIRS BLERIR GlarSho no/ar
aﬁﬁledséFKEiﬂrmzﬁlmgjdﬁaaslaglﬁkdcns©)(Impamrmﬁdwﬁgtﬁng Glucose) .
the report of WHO, anong_the IFG (Inpaired Fastin
ErERERENY % dBSdrePsRtsPbWERYy &mPRgg thralrg &B&%Ired Fasting

&94185%‘)094%%%d1?c18n gﬂﬁvlm(@'él%s 1%8%%?%?9%%@(?%ﬂeggnce test

I ntravenous plasm) ess  than
PRS [évgli (rgaﬂhcléaset ngCQl'ywtﬁ(ﬂ') ofl(in’EInavenoqns.)Lthsufa) of less
the present |nventlgg an_be al sqg used as. an ﬁg

= G cemla)

foen t HED Moy Rgx caldpd oGt ma igedyFapting,

bor der b dednRfand BRAkHEdL P HERS & hRRLBRCBan! B also used as
(I'nmpaired Fasting G ucose) and I FG (I npaired Fasting

@“y@@ﬂm)ﬁoraihedetrephyhe:dlaommi]eragmegtt bE diabetes,
-nentioned new diagnostic 1 riteria. reover,,
RRICE TR Adesr CRBebF el Pr dRrorCiGRetgh . P ey Epa red

Pé@ﬂiﬁf%l@co@@) danbi nect yhfpaireRiFaed i ghUCDP€emia) , as

tolerance, |FG (Inpaired Fasting G ucose) or |FG

@eﬁmx@ﬂ ResOrAgng Gy cElpg a@bqvm—@e@rca@é@@snemfélagnostlc
n‘?o]ylnad 0 Otrré%V%r es%ﬁe (IZOnventI es WI P% é ?$§1§1f_ u_Janae%t%.on can

erapeut ¢ agent onylurea

pe@@@d@rmodx@slsube Bﬁﬂd@fiméi&y@esuﬁﬁphﬂfedn@lﬁd:d’ise tolerance,
secretion effect and a. hypogl ycem c effect for

dFapeinraized Eacsingr CHReRTBulFodytur éara tvep dlatdsingnd
&fzg?ﬁggfkaeonaggbgFégcretagogues fail to provide an

I'n'secretion effect, and therefore, fail to
provi dehe ctnudrid oifefhe hypeoggnytc emvenefibact s é@sérUSeful as a
sul fonyl urea conpound here, a conpound hayvi ng

SRP YR e 2I8RE| épsndb@b%t%ﬁerw% .svéfPﬂié}%%a (%?C@ndary
C%rpﬁ‘f@@rgie’a fglrhgegcgﬁédfjfbr Glrsghaal g@cﬁetlon effect and a

or propam de, tol aza acet ohexam de
byyod bpyardn eédfeghi fepi diatsetigl ppitzedes by bulrat esul¥dnylurea

el Lke) ccan b Tentongd, A he. (8512200 o provie
an insulin secretion effect, and therefore, fail to provide a
sufficient hypoglycemic effect.

As the sulfonylurea compound here, a compound having a
sulfonylurea skeleton or a derivative thereof (e.g., tolbutamide,
glibenclamide, gliclazide, chlorpropamide, tolazamide,
acetohexamide, glyclopyramide, glimepiride, glipizide, glybuzole
and the like) can be mentioned.

As the fast-acting insulin secretagogue, a compound that
promotes insulin secretion from pancreatic B cell in the same
manner as a sulfonylurea compound, though it does not have a

sulfonylurea skeleton, such as glinide compounds (e.g.,
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pronotes insulin secretion from pancreatic 3 cell in
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as rapi ease prepara ns an

%Hﬁbahﬁfds[@h§aﬁﬁ:prep&m&&hamSagéﬁt@ (e.g., transdermal
sust ai ned-rel ease m crocapsul es). The content of the
EFIFPSEAGLERS { HELIPIEIESt Sthvent PEPPIT T isFarfadent FREFaL

%%%%%8@?%9“ J%ﬂlﬁ%ﬁ&%ﬁ?&&@lé.ﬁ%% >abggtueesmn$§al

[prepatations, %Iﬁmaiqsprebathﬁmwptmﬂxzhl@ftlbhe) , ophthalmic
present invention varies depending on adm nistration

W@Eﬁ’s’lo’éﬂ R Stheatitss rout e,

These agents may be controlled-release preparations such
as rapid-release preparations and sustained-release preparations
(e.g., sustained-release microcapsules).

The content of the compound of the present invention in a
pharmaceutical preparation of the present invention is about
0.01 to about 100% by weight relative to the whole preparation.
The dose of the compound of the present invention varies
depending on administration subjects, administration route,
diseases, condition and the like. When the compound is orally
administered to an adult patient with diabetes (body weight
about 60 kg), about 0.01 to about 30 mg/kg body weight per day,
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ggoutrzoﬁyngﬁﬁ,édsgmg, bt DorTafad BoflyaRbygROMEr By, which

gryehe agiveit @toonseveraseyeral gmytd ogay a %Y} ous
organi g or inorganic cargiers conventionally used

as mat 7T a7'S° FOT9PHEr PacalPT et predrStitons are f@ﬂﬁ}ly used

as fatPhPd TRGYO0phedinhYeRELEPL PHDGALALRE, a i odedB I a
added as_ excipient, lubricant, binder and

Bharneegtegicaldy sscentableramniesns whasl ase added as
Qké%;?lé‘%uf rhufﬂr‘i%an%us ﬁﬂ&é?gana@‘?ﬂtﬂ&teﬁ%ﬁg'% ys olid

agen f'er "and ‘s6othi ng agent an

brgpafapiesy aindosslv¥he| ed enslssdloy, aaddi t swﬂ)ér!.t[hlhgﬁl%gent
preservative, antioxidant, coloring agent, sweetenin

éﬁ@ﬁ?mc’a@é&%"ﬁg BYERET 9Rd (SIRFIHGONEIRRE TR tfl'}ekell e for
@?ose‘yﬁ%%rﬁ&’ge SHLPL Slce S%ry.XQHH%’élvéasqI

manni tol, sftarc corn-starc cryst I ne

pEébeYEEﬂVdI @mtloiSdshtioédidrﬂngdmgéatandwéémeﬂmﬂgaagent,
ﬁan be. nenti oned. As . the | ubricant for exa

IAER RN B a8 LEERY CRIRRT Achithee Iike efﬂ) &t 1wistal
si |i capanghd hediidieng¢anshe gﬂ}ﬁﬂweq.acté%et hgubisger .p-

for exanple, crystalline cellulose, sucrose,
man@mmwlxﬂstanghbrpnrnhgthxpgqnanxﬂt@éﬂhubosedld&bse, light

L G1e raGEe o By v R Bl PepBlgRca o

Carboxﬂgeﬁﬂé”lﬂﬂﬂﬂébﬁ%e s6di eampind thhRenkkkEmCatedBate, calcium
nmentioned. As the d|S|ntegrant for exanple, starch,

é*aemi}emtwcGelcpéll@s@al oo ey machgheel Lk ozan be mentioned.

calciu 5 r 20X thylstar h sodi
L- hydr%ifé}opy rYU?ose EXals) ?%é c?X%ﬁ?%ﬁi§eb§ellUlose’ sucrose,

pefdhonest., B‘éx‘th@n$0ﬂ1y@fﬁxyﬂﬁpﬁ>&%mh$osé\@t er for
i nj ection, alcohol, E; yl enegl ycol , macrogol, sesane
byqirowwnzﬂlmetbwq@l lom pq ipykeyeepl done, starch,

(%efg%lﬁs &F§h§ﬁééfﬁd¥ é%ﬂ %59§0x§§gtﬁ§%yg¥falose sodium

po ye I"ene glyco
and the llke can be mentioned.

As the disintegrant, for example, starch,
carboxymethylcellulose, carboxymethylcellulose calcium,
carboxymethylstarch sodium, L-hydroxypropylcellulose and the
like can be mentioned.

As the solvent, for example, water for injection, alcohol,
propyleneglycol, macrogol, sesame oil, corn oil, olive oil and
the like can be mentioned.

As the dissolution aids, for example, polyethylene glycol,
propyleneglycol, D-mannitol, benzyl benzoate, ethanol,
trisaminomethane, cholesterol, triethanolamine, sodium carbonate,

sodium citrate and the like can be mentioned.

57
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ment i oned 7 2005/ 063729 PCT/ JP2004/ 01974 t he
suspeng‘%néthgg%‘\é%)?e‘?%%“ P, Torr PARTRNTS SUCHoRanES such as

sitwaryltiiethanclamms, ssadummbapyy! ssidd@al e labayly!
am nopr opi onate, |ecithin, benzal koni um chl ori de,
FEHACPRBRILORRte hl G iddiing| Perral kephustdularigleanfenhethonium

| iy ke . hyd ] | h yvi nyl
S RES BRPLLE) IR R S Ptk FegrPRRaLS
sadiymersmehdly | €l pallyedey]l BYd6REY [Mebdy ity 1py@%elidone,

hydr oxyet hyl cel | ul ose, hydroxypropyl cellul ose and the
|GaELoxymathYEcel Kel aseh speinent PR ce liplasean

SRR G poent sor bi t ol
g%%f%%?@%%%¥lde,]EV%%%rﬁﬁégEé2%%%$#%i aﬁ%ﬁ%ﬁe i ke can
hydroegbropetce Mo tdee hufif eéhe 1bke exanpluhe Nukbketsn be

such . as ghosphate, acetate, carbonate, citrate and
MFEYPREY and the like can be 15 nentioned. As the

soot hi pg 39e9§®t$ﬂ¥c%?§agﬁgﬁt,bfgfyéxémﬁfgvﬂgl%%gsgbeD—sorbitol,

i ke can be nentioned.” As the preservative,

erdiphech pohidir oxglysezdat, eBrmanhl tobautdardle, lhkazyan be
%Jc%hol phenet hyl al cohol, dehydroacetic 20 acid,
&6 Fen%%rd and the like can be nentioned. As the

anti oxpdaghe HOff&XaAMIre exsbliét pu RO Rienaakdphosphate,
a-tocopherol and the |ike can be nmentioned. As tﬁe
@6P6RIRg a@pdvrnaticor cdkaapbeandaties -sideublapdetth| dike azan be
%quggké (e.g., foodcolors such as Food Col or Red Nos.

an %'3, Food Col or Yellow Nos. 4 and 5, Food

Col or Bkuehdlosoothiand adeal( £He did@le WHeRZYINSOLSRSE and the
| ake pignents (e.g., alum num salt of the

&F&Peﬁ%ﬁt?%ﬁ@ﬁ“ﬂé%@*?soluble edi bl e tar pignment and
the l'KE?FFéféﬁgéardﬁﬂaqgnt§o£6e§%m%éé?' @égﬁgggybenz%%}es,

chl orop iTon oxi'de etc g‘can

ebhbrobethnd0, Awrizi@ adeshelj nthagaityl hoeoR¥ANPi&hydroacetic
saccharin sodiuy di pot assi um gl ycyrrhi zi nat e,
aspdr t 3PP 1% 1a54%h 28Ad thRiel i Kk canpe mentioned.

As the antioxidant, for example, sulfite, ascorbic acid,
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.qg., f-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.

The compound of the present invention can be used in

combination with drugs such as a therapeutic agent of diabetes,
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insulin preparations genetically synthesized using
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| REE B RITRCE . Lo Dl preBEbatible dheracted from
| tke)parndisddd Bfsbosihé z&etd fiky ;g humBhoghst Aoneregrarations
salt thereof (preferably hydrochloride), . )
RO 1t 8YHEhgs§2pE YhidikSischepiehis appdl nafS@site) 2inC

[ e - ) 51 Net jjti@z0 ; ;
G R0 PRI Kt iane rediby) SF erivative of
Mmsglirt azag. ,( BNS-298685), wwipdusdiidesrepdsation and the

99/58510 (e.g9., (B):4-14 20 , .

(5Lkk hﬂr&szl.lﬁﬁeﬁﬁpéa)sb&%% é‘r?et'hgf’t?%éﬁ%ﬁ’%‘?(ﬁ%ang’]a-l} thereof

-éﬁ@f‘éfﬂéyﬂ hi/8lr86h B i ayrdg1desehhbesr id salt th £
01/ 38325,Yy 1]!ggagl i tlélz(gér)’n{)AZ- 2%2), BM 13-]:12585:6l eree

L pzafe,alNBXmad2atel, SBOBUikanaVXJBT5401) y-Naoeplg tazone (MCC-

| i NN-2344), T-131.or _a_sal reqf, .
TR RSO GO kB b b T Y B o SR ¢ Mbigeiitazar
Vit -0 8 59 C akBABBundd Hidddd ibeamigl WOaY L5810 ) (e.g., (E)-4-[4-
bi guani des e.g., phenformn, netformn, buformn or
s &b treetihdr@obheay g -4 -oxgan lodinedhody) benppkespimino] -4-
succi nat tc.): ol nsulin Ccret . 0 ea
g RS traatae) "o e ERE BER0GHES, 1) NI /S
ché @I iRassirdqazt ok ay prentel 3-aosieohenasi ge, MBX-102, LY-519818,

gl ycl opyram de, 30 glinepiride etc.), repaglinide,
b St G- SRPPE8 e ekt remec (N 330 pylritlo or 2 salt
ttﬁgf%gf,r%ﬂﬂggbbﬂig@c.ﬁ}cajglnggiaaggc?Hﬁfﬁitors (e.qg.,
voglibose, acarbose, miglitol, emiglitate etc.), biguanides
(e.g., phenformin, metformin, buformin or salts thereof (e.g.,
hydrochloride, fumarate, succinate) etc.), insulin secretagogues
[sulfonylurea (e.g., tolbutamide, glibenclamide, gliclazide,
chlorpropamide, tolazamide, acetohexamide, glyclopyramide,
glimepiride etc.), repaglinide, senaglinide, mitiglinide or
calcium salt hydrate thereof, nateglinide, etc.], GLP-1 receptor
agonists [e.g., GLP-1, GLP-1MR agent, NN-2211, AC-2993 (exendin-
4), BIM-51077, Aib(8,35)hGLP-1(7,37)NH,, CJC-1131 etc.],
dipeptidyl peptidase IV inhibitor (e.g., NVP-DPP-278, PT-100,
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@é@-ﬁ?%@%%? or®OTH AR B2 0. Baf1 i ¢ ropo/22735 ete),

?&u&oklnggér&@%iﬁatd%@ahéeg at RoZ2ParE™H)atand the like can be
opol restat, Fidarestat (SNK- 860), AS-3201,

mensipasdat (ARl -509), CT-112 etc.), neurotrophic.

f d ,
e TR Bl o 2

demplibadibis iNHIth4élaoée geductase inhibitors (e.g.,
4- chlorﬂﬁyfnyl )-2-(2-methyl-1-imdazoly

@D[(lSE(SEaﬁet Yrrstety) 5?65913?5%2&@@tr@S)ta%mde-ﬂ%restat (SNK-~
|86|f)2) Aspﬁﬁ’éf' er‘ﬂ Q%%tgt( ﬁg%s'%@' b'd’Iorlslz( %Eg ), neurotrophic

ruboxi staurin’ nesy ate 'etC.),
mﬁbmbrboasd(fnqxeasmﬁﬁ 84bgs pthegesli nes. 25 NGF, NT-3, BDNF,
pyratoxanthlne N- phenacyl t hi azol i um brom de

FRLTOREBPh 1@@%1510}&[?6?{%1%r?-?;ﬂsrfqﬁ%mpylﬁﬁask%?ﬁlnJen
%% 1)143951 Y@acfx,y Gern 4SEEY898$ﬁényJ( e 8- (2—%1'%%99&@ ﬁﬁi&azolyl) -

cer ebr vasodi l'at or s .g., tiapride etc.
§eﬁﬁ%®2fm¢thylphﬁnmxm7pagpml$oxa(dﬂdM&&x90)aaddthe llke),

apopt osi l at ] ng. ki nase-1 ( ASK- %

BRREBTE ok 41280 X e SoBEDE HEFE ner AbeutoBoK)gRRuEHn mesylate;
lmrl@@bsmd@& 3, N qﬁﬁlﬂ&/&.@A(é gfluctrage ouBhi Bih&fedine,

e g., pravastatl n,

pyratoxanthine, N~phenacylth1azollum bromide (ALT-766), EX0-226,
ALT-711, Pyridorin, Pyridoxamine etc.), active oxygen scavengers
(e.g., thioctic acid etc.), cerebral vasodilators (e.g.,
tiapride etc.), somatostatin receptor agonists (BIM23190) and
apoptosis signal regulating kinase-1 (ASK-1) inhibitors.

Examples of the therapeutic agent of hyperlipidemia

include HMG-CoA reductase inhibitor (e.g., pravastatin,
simvastatin, lovastatin, atorvastatin, fluvastatin, pitavastatin,

rosuvastatin and salts thereof (e.g., sodium salt, calcium salt)

etc.), squalene synthase inhibitors (e.g., compounds described
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simvastatin, lovastatin, atorvastatin, fluvastatin,
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waeoeomsom7sal t, calciumsalt) etc.), squal ene swr/hmenlowml
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angi Ot 1e808¥eLhLng, Wﬂeﬁl}x@l@bt angl € 1%krude angiotensin

captopri enal apri otensin Il

rmsmmn@néagpmesimhim@rs 1@ .bosactpropridndesalbpnil ,
cil exet,l eprosartan val sartan, telmsartan

i SlRnitlaf ECo) rre%%ﬂ%’f?‘??éd’o%&mrlacePE%Bs%\rF‘iaﬁ?mftS (e.g.,
10 y§c_?s4a_x(t%n§ dLAYAE 97 Ba0 X0 ket i, 4ep¥adh AZA - Jrallskhicahen

ytdImgitstayithn2 - érbesyrtah berimesadaanl meJoxamblox Wasosastdn, 1-

ol 2 st Sora - Laeon argn Rao T EaftyBiPReny1-a-
&} ClnetHy190h dbBBoRP ) H-Nendindi BazEXamPL @srvdx i@ acid etc.),

anti obestic agent 1nclude antiobestic agents acting
oqnaltcnemc shenapl nelveker syst-am, (Bagidipisi enfiegipinge,
hent erm ne

fluram ne Lram 0
15 njé Erone, &f f{ﬁb%’er[‘ amﬁr%ecar%g ing ?@c 20 Clonidine and the

p;hﬂayl propanol anm ne, cl obenzorex; MCH receptor
ant agoni sts (e.g., SB-568849; SNAP- 7941; conpounds
enconpmlueﬁ vﬁomhszm%nﬂfnmfgsvssan%%\éde) -antiobestic

n (
| n0| gggrgge}tﬁ or r;aglo%egygu%p gg‘?&'g ee'?i"/lG,
%ﬂ%ﬁl&r@hﬁné géhﬁﬁlumﬁ&eanphgﬁﬂeﬂhine Slbutra:nlne

20 113- hydr oxyst eroi d dehydrogenase i nhibitors .
BYTESRIog08Le . feRaEPh Heting) Maﬁaﬁe%atmewl&r&@anolmner

U9t v SElL 3 SrglRRES 115, B gppons: ove-

AQ]9@]6,7Z:,0mQZdﬁdéOeE¢m9asspm)t1deOO ansrexd Emtds V\(Cé) 1g87834 etc.);

| eptin, CGliar I\IeurotroplcF etc.), s
cwr@afataeﬁn neBERAHI st s 8- 9. CPr‘?%?ﬁf} i§c-) cannabinoid

Zﬁ%ﬁ@aﬁ%ﬁg&nléﬁd(@% detsprienyie( es@-1477787 Cy)} ghrelin
25 antagonist; 11p-hydroxysteroid dehydrogenase inhibitors (e.g.,

BVT-3498 etc.) and the like), pancreatic lipase inhibitors (e.g.,

orlistat, ATL-962 etc.), B3 agonists (e.g., CL-316243, SR-58611-

A, UL-TG-307, AJ-9677, AzZ40140 etc.), peptidic anorexiants (e.g.,

leptin, CNTF (Ciliary Neurotropic Factor) etc.), cholecystokinin
30 agonists (e.g., lintitript, FPL-15849 etc.), feeding deterrent

(e.g., P-57 etc.) and the like.

Examples of the diuretic include xanthine derivatives

(e.g., sodium salicylate and theobromine, calcium salicylate and

theobromine etc.), thiazide preparations (e.g., ethiazide,
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preferable. Exanples of the inmmunotherapeutic agent
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EUbBY LR BRE S 13RE IR Bhess, RUrkIBR k! feduntpilon,
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As the antiinflammatory drug, for example, non-steroidal
antiinflammatory agents such as aspirin, acetoaminofen,
indomethacin and the like can be mentioned.

Examples of the antithrombotic agent include heparin (e.g.,
heparin sodium, heparin calcium, dalteparin sodium etc.),
warfarin (e.g., warfarin potassium etc.), anti-thrombin drugs

(e.g., aragatroban etc.), thrombolytic agents (e.g., urokinase,

tisokinase, alteplase, nateplase, monteplase, pamiteplase etc.),
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warfarin (e.g., warfarin potassiumetc.),
anti-thronbin drugs (e.g., aragatroban etc.),

WO boosiobsobyti ¢ agents (e.g., urokinase, tisokiPeEE2004/019741
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RS e A B SELR hcnchiorcn

aggmsgatbmn ety bi icshpettgte, tbékéﬁ&&ﬁﬁﬂéodlum, sarpogrelate
ydrochloride, cilostazol, ethyl i cosapent at e,

Bﬁ?%ﬁFB%Prééﬁl%ﬁﬁ s @Tsb§PEl Adke. hydrochlorlde etc.)
dth
ggteopg?ggpgefEé?ggggggﬁgf%%caﬁ égggg citri %PQESlS include

(dhﬁatambmdotalcél&mﬁnldialﬁmnateﬁiﬂJ(&alcﬂﬂmwlhlaammﬁm, estriol,
risedronate di sodium panidronate disodi um

PEAdraNare- shtfetRAdeatd sof rwc@foas%d AdAPEHEM .
%ﬂ%nh&gﬁatéss5&%%&”H§@Fa%e,fQﬁcg&f%ﬁg{% QMg EQQhB Bld the like.

vitamn B12 and thé |ike can be nentione
Exanpl 8s thet hitamin ddivenexampgent vi terhird®,{ acitamin B;, and

rivastigm ne, galantham ne and the |iKke.
%%gngﬂég Gen t?ﬁaqﬁﬁiﬁﬂg Btic agent for incontinentia or
pol | akEb&éin@léBC&ﬂdﬁné lanaxehenlydr 860h0riflQude tacrine,
oxybutynin hydrochl ori de, propiverine hydrochloride

ﬁ@@ephéllvkEAVaﬁilgmmnm,egabanth@nlm%ﬁapbaheclagent for

dysure |nc ggeofaiety cholln%kesterase i_nhi bi t

(o0, - BurlBriR e O EerelEiE e R HontCanganentia or

E)kblltlbﬁﬁ.ﬂﬁiéi ikl FaWvBgaBe CRENENE B ITRIEOY bRYbEEYH DN
established in animal nodels and clinical situations,

SyeRosslonidsy cIrFBiyenise hydrerhlnzide agd the like.
l ”dO”EEQSJinB Sgca% et)r% Q:I%%gc%gfgg?cdgféljlé/agc!rv%%s{lreg include

Megest er ol = acet erol

depagkbthebine eiterhsenehhebOPsPdN (e Agedistigmine) and the
t et rahydr ocannabi nol_ agents, fat netabolisminproving
&dgﬁtga?eb%‘“e¥§¥9§§§pentaenoic acid etc.), growh

hor nongsg ﬁé%ﬁér fﬁﬁé 0 e

inducingr act or %u ? a % $§E#§?%% ) gég%% i yon

astdabhieshéd kim anmmahemudeﬂslandxnﬁmnuﬁaloslwuhhlémg, such as
present invention, Further,

gw%%‘g*%?%%’%%hemlwarg (8:9:, JAdPmEERCipiety;) . RHQEesterone
Ei%g@{?&{%éé)n(é”go”DMeBngéP&f L& e Y- blco¥ndia 3L 4.,
prosaptide, etc.), antidepressants (e.g., desipram ne,
dﬁxamepMQ$¢n&aenqn)prmntnelopmamgdezaganaenvUESanydrocannabinol
ggégté, fat metabolism improving agents (e.g., eicosapentaenoic
acid etc.), growth hormones, IGF-1, or antibodies to a cachexia-
inducing factor such as TNF-¢, LIF, IL-6, Oncostatin M and the
like, can be used in combination with the compound of the
present invention.

Further, glycosylation inhibitors (e.g., ALT-711, etc!),
nerve regeneration promoting drugs (e.g., Y-128, VX853,
prosaptide, etc.), antidepressants (e.g., desipramine,
amitriptyline, imipramine, etc.), anticonvulsants (e.q.,
lamotrigine, Trileptal, Keppra, Zonegran, Pregabalin,
Harkoseride, carbamazepine), antiarrhythmic drugs (e.g.,

mexiletine), acetylcholine receptor ligands (e.g., ABT-594),
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| anotrigine, Trileptal, Keppra, Zonegran, Pregabalin,
Har koseri de, carbanazepi ne), antiarrhythm c drugs
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mpmm mﬁhlhpt@i@ (enh_j o] tt@éﬁlaﬁalg néfcﬁfﬁ@'ahalgemcs (e.g.,
narcotlc ana@§e5|cs (e.qg. nDrph|ne) GABA recept or

REFEIDS) ¢ 6 Wuaﬁongabapémn avRapGEKLN, @abapentin
M€ GRERE) g%gHék%pQ%rgaPoﬁi§¥g ”Xle%%58§ne) local

anal gesi c$ capsarcin rugs

kendokkiazepe ngs) ,capredpiagi eshemsmeﬂwdmut_;@r Se(g g :
S|Idenaf|I) dopam ne receptor agonists (e.g

FBARREH LRSS - tH#J@smhre@‘leaﬁeB@s%nsrBl%é@rﬁn (e.g.,
SAdlenak s of, Waddbrlie GRURRNRY Qfonidis PELYEN! apomorphine) and

i nventi on. nor e kKiI nds é- nment |

diheg X keaycdre beusddd m sz apprccqnﬂunatamnbwtat ithre cByipound of

éggbining the conpound of the present invention and a
gPXESEE UHATS U Bt-f ect such as (1) the dose of the

ConNpouRgoObrt AgrPresRiY dfn%ﬁ8t588véﬂméhﬁﬁaﬂéd &2ud ﬁaﬁay be
be reduced as conpared to single admnistration of the

@@ﬁﬁo&ndanfaEWannM§§@npomhventl©m or a drug X, (2) the

period_of treatment .can be set selectin
G ug xCRaGPRETT cHon CoRBPRER S e aEancDn FRuRHEfon and a
H&agexofat@&;eﬁlajm@ﬂf@c@f shbg #§esent invention, 20

a sustained treatnent effect can be deS|gned by

(3)
déd) e&bengose o udiex aeavengddef f‘@v%mreas@ntonnaﬁatlon or a drug

PR AN R B VDR gl 5 AT o, o

aompBhhdedf uses qa‘restem aupatich adr thelhugegent
invention and a drug X, and the 25 |like, can be

dehi EhedPeiRth A& TEaISHRICHR RS d9BFETI Ryenelesting a
q aXdﬂé"er}%q{l%feli% ? E\EtEQHbéMtrﬁf%?sfanﬁgﬁ\efrom th?se of the

n1n|strat ntime o e compoun resen
bnmpnﬁndnoﬁnﬂuim&e@eng Xnisntibdén yestri ct ed, and t he
npound of the present invention and the drug X can

Bé>3e Syt ainakegatBens abhent sqarratheoﬁle%ap@gtby selecting a

ai@%&? i f¥He rERY a@‘él@ﬁjrﬁr{a Hhadidh $LA99E&L of the
tlnes osage of the drug X

compound of the preserit invention,

(4) a synergistic effect can be afforded by a combined use of
the compound of the present invention and a drug X, and the
like, can be achieved.

When the compound of the present invention and a drug X are
used in combination, the administration time of the compound of
the present invention and the drug X is not restricted, and the
compound of the present invention and the drug X can be
administered to an administration subject simultaneously, or may
be administered at staggered times. The dosage of the drug X
may be determined according to the dose clinically used, and can
be appropriately selected depending on an administration

subject, administration route, disease, combination and the
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may be determ ned according to the dose clinically
used, and can be appropriately sel ected dependi ng on

w@eoaded7ed strati on subject, adm nistration roRCEJP2004/019741
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dji sease, conbi nation and the 64 WD 2005/ 063729
eJP2004/ 019741 like. The adm ni stration node of
the Cormp®WEhiefi sthatpbpsRtde dMNUER! icRMpaldddsfigthe iresent
not particularly restricted, as long as the conpound
ofnveTE-ione sat drﬁgeﬁn%ﬁméh@atrﬁecalaglx et dsichi agdlong as

H,2dny E ati-o r

nrodé’:e1 in C’%(%llEl %’E El? E?&ggva)énngcsnevﬁo %}& *24 cog(td ounare

o oridliedP i GS @bl h Dy Erd tin .an d:xiah@lds Ugf Xswdte administration
SI mul taneousll\% fornul ated to give a si ngl e

raGlgdenkhenfelamchimstdrdg: (2) TR camapedhgt the
I, v i u I
‘1‘% T R A ?%?a%%?%%mons thiSphulated
ate giadmanisshgiedpsepatd@eowhliyhbyst Admbainetered. (2) The

admnlstratlon route. The co und of the present
| FRIRAUNGh °Zn Ghe nBE & eryt xrgy tlQngB EhS %ﬁ%ﬁi Bréqseparately
gfaﬁndme@ RES g @e PERD A B LBF Mbgara@{&@dmlrarﬁta%ed

by the sane adm nistration route at staggered
tamls(te)reahelmohpmmm tye tbeesane admigritstortded route.

are _separately formul ate i t
(1B dis? SpeBifar S hab® Gres i e RaREhoR it drug X are
S&dpH A28 gu%ymbyaﬁé@ @ fJifeebio REAHYI St r'etdiirations which
routes. The conpound of the present invention and

tadmee ohdagnxsaaﬁeéelpm*m%l %ﬂ"feoraﬁﬂlllaﬁéﬁr@‘@l@? VO tigp afo staggered
kinds of preparafio adminis b
dr ¥t ent! & @men?%r I:M]ongcfquo atc'en eergC 0%{" alpﬁ the drug X

(4o pamaltelyt bem@mw% @flvbhewﬁrﬁﬁﬁﬂﬁ dm\tﬁﬂipa&ﬁtlons
and the drug X are adnministered in this order, or in

tiel he\Pdies 0B BaP §S T e b i taneRES LR SPEX BRI B ferret
t f i
e s P e

r rmn
Eiz(rarmitasm ahar ahé adiod )E)éﬁdmlsé@aaadeﬁ)(pﬁdsmmrﬂ‘md to give two

0 Ex_ag) l9€,de\’hl ch are nere . working exanmples not to
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30

PEEPRFAT1eRT v i AF8y 2HBL B ERERY &Y v*&hteh giEterent
AeRR i NG a1 8 F08:SEOPE AladfaeeBr ESA0L (#4V &Ude, the

compound of the present invention and the drug X are
administered in this order, or in the reverse order), and the
like.
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
working examples not to be construed as limitative and may be
changed without departing from the scope of the present
invention.

The term "room temperature" in the following Reference
Examples and Examples indicates the range of generally from

about 10°C to about 35°C. As for "%", the yield is in mol/mol%,
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The term "room tenperature” in the follow ng Reference
Exanpl es and Exanpl es indicates the range of generally
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in mol /. nol % 65 20Q5/ 063729 PCT/ JP2004/ Q19741 t he
s%?‘?/e'irﬂlvﬁgé%uﬁﬁ?vg’ﬁo BEELGRFPPE 18 35 by RiolVTtEMgngnd other

oteris 1YW 3i § 'Ge%ijl@ly. W irotOH, PREt PPot i Ot @Rat could not
etc. that couyd no be confirned due to broad peak by
FreotaoniNyRedpduer ton Rraach@eaki byl pdeton R esRfgitaumsare not
The .ot & .syn'gola used herein nean the followng: s :

s:'irhcgllu e 17 hBGpTREE - ¢ - triplet g : quartet 10 m:

mul ti pid ottler shfnB8Us Jused HEHdiM0 me@RS EABL fol¥owing:
Hertz CDC13 : deuterated chloroform 15 1H NVMR : proton
rfucl sdmgde§neti c resonance In the foll owi ng Reference
%(an‘gio%%l@g_d Exanpl es, mass spectrum (MS) and nucl ear
nmagnet1 ¢ resonance spectrum (NVR) were neasured under
the fuliloetng conditions. MS neasurenent tools: Waters
Cor poration ZMD, Waters Corporation 20-ZQ2000 or

M cr 6@gsetid., platform1l. ionization nethod:

Se:c%qugﬁggy lonization (ESI) or Atnospheric
r

essure em cal lonization (APClI). Unless
Speci oroaldl y i ndi cated, ESI was used. NVR nmeasur enent
tools: Varian Gem ni 200 (200 WHz), Varian 25 Gem ni
3D0 EYHLINPE) SORAFRFEN, AVANCE 300, Bruker Bi oSpin
G p. g Reference Exanpl es and Exanpl es,
purification by preparative HPLC was perforned under
teRC 0t | dowreratmddichilomeforpr eparati ve HPLC t ool s:

Gglﬁﬁﬁ"lnc' hi gh .t hr ou h-gt urification system 30
co1 DHR: * VRS (55 " CRaTRE S8 TR %50
sol ventrn the following Reference Examples and Examples, mass
spectrum (MS) and nuclear magnetic resonance spectrum (NMR) were
measufed under the following conditions.
MS measurement tools: Waters Corporation ZMD, Waters Corporation
ZQ2000 or Micromass Ltd., platform II.
ionization method: Electron‘Spray Ionization (ESI) or
Atmospheric Pressure Chemical Ionization (APCI). Unless
specifically indicated, ESI was used.
NMR measurement tools: Varian Gemini 200 (200 MHz), Varian
Gemini 300 (300 MHz), Varian, AVANCE 300, Bruker BioSpin Corp.
In Reference Examples and Examples, purification by
preparative HPLC was performed under the following conditions.
preparative HPLC tools: Gilson, Inc., high through-put
purification system
column: YMC Combiprep ODS-A S-5 ym, 20 X 50 mm
solvent:
Sclution A; 0.1% trifluoroacetic acid-containing water,
Solution B; 0.1% trifluoroacetic acid-containing

acetonitrile
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Solution A; 0.1%trifluoroacetic acid-containing
water, Solution B; 0.1%trifluoroacetic

wW@eiodHeed ai ni ng acetonitrile 66 WD 2005/ 063 72CT1/JP2004/019741
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PCT/.JP2004/ 019741 radlent cycl e

E83FREN B R B At o 080t 8o/ So]u taorzol\%ﬂqﬁtegm Bridl10). 1.20

A/lﬁol(s&w’al&r Bchiof- B2 89 M §)S0l 4ti0fhinA(Seletiom
0/100), 7.30 min (Sol ution A/ Solution B= 0/ 100)

N&antmm(xsw Lﬂ/l@fQ)A/ ZoBOtnbm BSoboyiny) A/Bodptiaem B= 0/100),
3-88 A" (et SR PR PR GBI TrsgohEhs Fbrution

@ﬁgbmﬁtpanﬁgikyannaw) B= 95/5), 5.20 min (Solution
A/ Solution B= 5/95), 6.40 mn (Solution A/ Solution B=

gregdjens, aycks B: OSHOURLBN (B9 Batian A iugses)B=g%H) , 1.00
ﬁl?m((§8.ll.1ljj‘é c?rgclpllS%q.luLgll EOEQ_W%ZQSJ ‘L_?)O thWSB%‘?lOI%SA/SOlutlon

on et O nmiln e present
sgceavbspatesotm niilke (muhtmgnpza/m:u(mqm B= B5¢DBY S 6050 min
hat neasured usi ng, for exanpl roneltlngnp0|

1<§o&g5é%.%5%roax 5 PB/PLhi® @5@55 (ZRdUEhEn| REplution B=

bg,general, melting points vary depending on
neasur enent appar at uses, neasurenent conditions and
tthewl raee: The mirArsingl i n the present specification

show a different [ting point fromthat
ggi@FFb%ﬂ methats EWéggﬁtn@peC|f|cat|on as long as it

20 is wiht BhE SROSIA pelcQfiEaRYSR, Rﬁ'f@rn%].%néxéﬂphﬁ fm.p.)
2- (4- br ono- 3- et hyl phénoxy) t et r ahydr o- 2H pyr an

cEZe25 Posthat immasufred- bsmngr3f¢mndﬁﬁmmi§nomlenomeﬂtﬁng point

25. 2 | 3, 4- di 2 7.8 |
TRASOTRa SPRARAES, JPERbouP o i e 14K 50

mol ) iTh gbsbter onRiiRang Eé@ﬁts M ry\efednidingd oat méQoement
tenperature for 24 hrs. e reaction m xture was

wephodtwsesd, maeﬁurea\ﬁatdfai:@@llms @y dheud ikedi ugoerystal
Su'%ﬁé %r%lg% %%H&img%%s %&éghé% %p$§%feggﬂgqgeltlng point

pressar the und (

lfpzrlainudhag M&&Qﬁe@ﬁ id, 4hedphyskot Bpquirfarhtasna yellaw as it
ol 1.
is within general error range.

Reference Example 1
2— (4-bromo-3-methylphenoxy) tetrahydro-2H-pyran
Br

[::I\O/Li:jic¢

A solution of 4-bromo-3-methylphenol (4.72 g, 25.2 mmol),
3,4-dihydro-2H-pyran (3.18 g, 37.8 mmol) and pyridinium p-
toluenesulfonate (0.628 g, 2.50 mmol) in dichloromethane (100
mL) was stirred at room temperature for 24 hrs. The reaction
mixture was washed with water, and dried over anhydrous sodium
sulfate. The solvent was evaporated under reduced pressure to

give the title compound (7.11 g, including unreacted 3,4-
dihydro-2H-pyran) as a yellow oil.
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67 WD 2005/ 063729 PCT/ JP2004/ 019741 1H NMR ( CDC13)
8:1.58-2.06 (6H, m), 2.35(3H, s), 3.56-3.63 (1H, m
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Srdnk c%cgﬁf)a 165%5%1(5'6néﬁm 9"@5’(321 39(1Ms £k 3 63 (11, m),

erence
3 Bg”eifgmélaﬁ (rt)et Babydw 2t nwarlﬁ&)yl exyy biphety) -33-8.8,
car bal dehyde a
§=é%§¥% ﬁﬁlﬁetﬁylﬁﬁén%&?bté&ﬁ%h@%ﬁodZFﬂp9r%#FK7 11
feference 1ng! udi ng 3, 4-di hydro-2H pyran) and (3
10 fornyl phenyl)boronic acid (4.50 g, 30.0 mmol ) were
arsmeihyﬂ}4 n (tatmakydre-2H-gdy MreqQuedoxy sbipheny1-3-
carb 6%P|Utlon (60 nm.), ethanol (30 nL) and

Faf and after argon substitution,
tetrakls(trl yl phosphi ne) pal | adi um(0) (1.73 g,
1.50 nmol) dded. The reaction m xture was stirred
n r at nrosphere at 80C for 15 hrs. The
ti xture svas cool ed, water and ethyl acetate
m@re‘hdded %nd insoluble material was filtered off

t hr ough- @Er@w—§hﬁeehg§ﬂﬁé¢nd>§MQ{ethahyHB§ il‘il%iﬁérﬁ was1 g,
washed with saturated brine over anhydrous
%@d@LmWQ%H fizcduding cdntedithysined 2Hngwrankoardd(3-

. esj du uri ti.e |I|ca I .
C nﬁéﬁa%é?%ph@“‘%&f% /676t fh3|0 Ejarc[:% ’m‘?%&gﬁ olved in
aong'tufret e i Ml 8qCeOEES UsBH i bargonayé essl82%n 2460 mL) ,

steps). as a ale- ellowoil. 1H NVR (CDC13) 8:
qthpnol AZ0 o) apd talwgne @GP mdy, apd, afitemgrgengg

ety (A e B AR A By .75 o

7.306(bid1l)dwad=8d3&t), The &&aﬁtﬁ&(’thﬂ;xﬁi}re ha&Z-s':tl&&éaHunder an
, 10.06(1H, s). Reference_ Exanp
?zzqomﬁmsp&erst 8t r 3R EeF 2 1P plw%m ZUW FOPriipReAyFtEre was

%%%7Jp2004%6§89§1étﬂyf}icéQéQeCH§r@8aHﬁé§OQQQPQ§%%3uble

material was filtered off through celite. The organic layer of
the filtrate was washed with saturated brine, dried over
anhydrous sodium sulfate and concentrated under reduced pressure.
The residue was purified by silica gel column chromatography
(5%-30% ethyl acetate/hexane) to give the title compound (6.16 g,
yield 82%, 2 steps) as a pale-yellow oil.

'H NMR (CDCl3) &: 1.53-1.77(3H, m), 1.86-1.91(2H, m), 1.98-
2.09(1H, m), 2.25(3H, s), 3.61-3.68(1H, m), 3.91-3.99(1H, m),
5.48(1H, t, J=3.2Hz), 6.95-7.00(2H, m), 7.15(1H, d, J=8.3Hz),
7.53-7.60(2H, m), 7.82-7.86(2H, m), 10.06(1H, s).

Reference Example 3

[2'-methyl-4'- (tetrahydro-2H-pyran-2-yloxy)biphenyl-3-
yl]lmethanol

O

o7 To CH,
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2' -Met hyl -4' - (tetrahydro-2H pyran- 2-yl oxy) bi phenyl -3
car bal dehyde (13.6 g, 45.9 mmol) was dissolved in a

woreoos62of 1, 2- di met hoxyet hane (70 L) and PCT/JP2004/019741

10

15

20

25

30

tetrahydrofuran (70 and sqdi um bor ohydr j Al
(6 o Hegh el LD f o SR YI B pheny1 -3
E&Qb@l&bhﬁ@emﬂﬁﬁé ig,r ad . 3t nhBe) SAE dARARAAULE hOhidture of
hrs. To the reaction m xture was added aqueous

dmPoRiusthesyetrhate s@I0umldnandntethrhydsaivrand40 mL) , and
extr.act i th ethy et at he tract o
00, B rdbade o 60°LS" 23, d ngal 2, HBRVARGES sce

sddoflahg . anthe ahpenirated shdetedegticate Kaimer esfpeeature for 3
The residue was purified by silica gel colum _
dsomatl 8gERP e IABRIS OUELKS| Wae 23T RSVETES BpmgRiyen

t Is ; . Vi 0

ST BN pRE TR e S B ddl Bedact el g h ey

Ueltde . M) The lextHact? waE- washéd I tin)sathir2FedHprshe, dried

3.60-3.67 (1H, m,. 3.91-3.99 (1H n), 15 4.73(2H, d,

sueTgpphydEous(qqdivn syl3are,snd coopieyiigated upjler feduced

ér’a%gl%glﬁ Orhd =fesidie) was’ptfifidd (B siMicaReker €886mn

2hrbmbrrogpaBhp- (i Gfetitd elibpdxgse e tafhahanelHtpygame the title
K, B 0,0 /_CFi 20 L uti f .

FHPGHBLS (52 6 e Ao M (18,8 ietess fidy)

3pAnik h}{(@ﬂ@rg,f"bpyi 291878344, APD 1M@)1 3k 2y, indli, Nl Ugry -

p- tol uenesul fonate (2.64 g, 10.5 mmml) in

@3RI (BHonet hahe?¥ (8D ml), 3wa8-3t67 FEH, 4 r Gofl-3.99 (1H, m),

AL A%, B & TSl VSR R ke o, ),

25 1y 18, | B¢asgel 10l um 20hromatog) aphy (hexane- 20%
ethyl acetate/ hexane) to give the title conpound
@Pf.vesegﬁ'!eyﬁwlﬁ% as a colorless oil. 1H NWR

£ Phefos: Susreldyittlepl) 1o Fnp i aglByeth |
5.37(1H, @y J=3.1Hz), 30 6.80 (2H, s) . Reference
E?fiile 69sWWO 2005/ 063729 PCT/ JP2004/ 019741

(o} o

CHy

A solution of 4-bromo-3,5-dimethylphenol (10.5 g, 52.2
mmol), 3,4-dihydro-2H-pyran (8.83 g, 105 mmol) and pyridinium p-
toluenesulfonate (2.64 g, 10.5 mmol) in dichloromethane (160 mL)
was stirred at room temperature for 80 hrs. The solvent was
evaporated under reduced pressure and the residue was purified
by silica gel column chromatography (hexane-20% ethyl
acetate/hexane) to give the title compound (11.5 g, yield 77%)
as a colorless oil.
'H NMR (CDCls) §: 1.56-1.75(3H, m), 1.80-2.07(3H, m), 2.37(6H, s),
3.55-3.64(1H, m), 3.83-3.93(1H, m), 5.37(1H, t, J=3.1Hz),
6.80(2H, s).
Reference Example 5
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2',6' -dinmethyl -4'-(tetrahydro-2H pyran-2-yl oxy) bi pheny
| -3- carbaldehyde CH3 \ H al OOO/ CH3 The title

W@ ooupoesTeh was obt ai ned as a yell ow oi |l from 2-$dFJBR004/019741
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,o - 3,.5-dj net hyl heno tetrahydro-2 ran.an 3:
o BRSRYBo o O GRAPRGT o o Do 5g hlehii-3-
sdamﬂaqaeh dkhe net hod of Ref erence Exanple 2 (yield
83%) . MR (CDC13) 8: 1.57-1.78 (3H, m , 1.82-1.93
( 2H, ) , 2.04 (1H m, 3.65 (1H m,
3 ) t, J=3.0Hz), 10 6.84(2H s),
.42 (1 ) .58 , t, J=7. 5Hz) , 7.67 (1H, s),
, s). Reference Exanple 6
[2 6 di math (tetrahydro-2H pyran- 2-yl oxy) bi phen
Wh]ewétlﬁiﬁocowanya\s ebtagned @s a Ol Ihe ofilt feom 2- (4~

%‘1’%%” ¢ 7oty PEh L A8 B B AES a0 A By
Ifo&mya@hbaw;ebyfl@uﬁccawldi _gcbedangetdb i ndtnddasimdlaheto the

met hod of _Reference Exanp Ie 3 (yield 83%. 20 1H NMWR
RE5EPS) OF: Reference SpambIR 2 1yabld. S¥por

ﬁf‘og&_ﬁﬁféﬁﬂd% 0% é’l}i)’/@ %31-?’ %?Il(_'&"'teznl 9§&—|z) (xﬁhH Gy 99 (6H, ),

(2+e4s)1ﬁ,, ) O73(&5—|(1I*ﬁ,, m)-,73 SPA)H, ™) 135 (4MH1H,s)X, J 3 OHz) ,
B Bapl Sy 7 a2t nf A9 SRk, €70 ) VIR, o),

2, Qmj(ll@iet }gyl 80 - (ﬁﬂﬁg ra_gjydro 2H pyran- 2-yl oxy) et hyl I b
i phenyl - 4- HO / CH3 70 WD 2005/ 063729
ﬂ@ﬂetlémmmm 6

[2',6"'-dimethyl-4'- (tetrahydro-2H-pyran-2-yloxy)biphenyl-3-

yl]methanol
BN

2’,6’'-dimethyl-4'- (tetrahydro-2H-pyran-2-yloxy)biphenyl-3-

The title compound was obtained as a colorless oil from

carbaldehyde according to a method similar to the method of
Reference Example 3 (yield 83%).

'H NMR (CDCl3) §: 1.55-1.79(4H, m), 1.80-1.93(2H, m), 2.00(6H, s),
2.03(1H, m), 3.64(1H, m), 3.97(1H, m), 4.73(2H, d, J=5.7Hz),
5.45(1H, t, J=3.0Hz), 6.81(2H,s), 7.07(1H, d, J=7.5Hz), 7.13(1H,
s), 7.33(1H, d, J=7.5Hz), 7.40(1H, t, J=7.8Hz).

Reference Example 7

2,6-dimethyl-3'~[ (tetrahydro-2H-pyran—-2-yloxy)methyl]lbiphenyl-4-

ol
CH,
o o
LT O

HO
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2',6'-Dinethyl -4'-(tetrahydro-2H pyran-2-yl oxy) bi pheny
| -3 carbal dehyde (9.05 g, 29.2 mmol) was dissolved in

wa@20vsx6iTee of 1, 2-di net hoxyet hane (50 nmL) andpPCT/IP2004/019741
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tetrahydrof and um bor ohydr i _
(0. 567¥g,8 uﬁ ?#Rﬁ%lmﬁaétgﬁaéﬁy eéﬁlQﬁf cogggx )biphenyl-3
EBQleLéiéH{l@eW o ig,r ed . atmhbe) S diymRaretuLs &afiixdture of
hrs. 10% Aqueous citric acid solution was added to the

de3ctinathexye thanearf§ot mé) maml Uret nahydnefpzanedGinl) . and

a et e Sp. Vas d wit
SPRAm B Siar i (o ERT oG, Y850 MRRIGC i, BoB8h UANES sce-
¢eBeeny! at ek mdﬁ;ruﬂeedusestpf@é&tw.th@%ai\e tespeteture for 3
was purified by silica gel colum chronato aph (15%
byso et hY¥ W%Se/qié%aﬁeilcyé PP MLk aTe Wast |a QuUHe reaction

&8
idiited and A0 IS0 ,60) QLLESS AT YAtA Boenill Mfftate.  The

e3dras) was wadhedl 38fhHsathiraBeB R REG( Hiied) pver anhydrous
4. 54( 1H, d J=12.1Hz), 15 4.68 (1H, s), 4.73
sodiypysullpts qnd cogoentiated pnder geshicef] PX Ssu/rm The

Yeren - 3 _
Y N e s
zo%[éthﬁbemaq&abqﬁhé&ané) don@i*thhqﬂumnﬂe-Eomﬁound (3.24 g,

yI]nethox tetr ra 10 CH, A solution
Feéd636% hyFe qFFFeFFQ% ﬂf% 2H pyr an- 2-
Vi ORAYR "Riﬁbfﬂlbgmemw-ﬂg@'(sﬁl ®P, % . %%ut mzavl)a b@ﬂzyl s),

al cohol 0. 88 and tri yl hi ne
B25033nb8 (Hi.SEm)rrmiI B828. Bﬁ(lltbl uene 4-8@ (HH) ﬂastﬂ r¥Ra) ,

ce-Co00
gaggé?'%ar%ony‘i )&g(ﬁil'@egl'dgn% 12 45 8K s ol 7L Gt ?) -
gddeq2hy ssmatlopard, @nNs.J=Thengp) xt ur e3 ywas, vwrre;olstom.sum, m) ,
roomtenperature and stirred for 24 hrs. Hexane (40
- BBUAE , alldetFt-B3H#le reaction mixture and the

gégg%g#%$t§§li IdeIe material was filtered off. 30
| at e i

S Concentrated under reduced pressure,

and [4he (b&@sy Ihigy )was ,Bur-ifhethibigHdsa-gel col um
chromat ogr aphy 71 WD 2005/ 063729 PCT/ JP2004/ 019741

vAénarRoxnhL R IRRYBOsPHrBYFd®Xane) to give the title
conpound aséHa a rlorless oil (1.71 g, yield 75%.

A solution of 2,6-dimethyl-3’-[ (tetrahydro-2H-pyran-2-
yloxy)methyl]biphenyl-4-0l (1.78 g, 5.70 mmol), benzyl alcohol
(0.885 mL, 8.55 mmol) and tributylphosphine (2.13 mL, 8.55 mmol)
in toluene (80 mlL) was stirred under ice-cooling, and 1,1'-
(azodicarbonyl)dipiperidine (2.16 g, 8.55 mmol) was added by
small portions. The mixture was warmed to room temperature and
stirred for 24 hrs. Hexane (40 mL) was added to the reaction
mixture and the precipitated insoluble material was filtered off.
The filtrate was concentrated under reduced pressure, and the

residue was purified by silica gel column chromatography

"



1H NMR (CDC13) 8: 1.47-1.93 (6H, nm) , 2.01 (3H, s) ,
2.02 (3H, s) , 3.50-3.57(1H, m), 3.88-3.96(1H, m,

wa 2840439 d, J=12.2Hz), 5 4.73 (1H, t, J 3. S5HQT/JP24048889741
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(ﬂl age— 7t 2e‘ y)’a Q%g K'é S 6075 tﬁ ’tZt?é éolml_rljound as
dreganestyy ehvl, acphete hexa 7t4l?’ﬁ .

Bef:eneﬂm@carnpl(a 91 g, yield 75%).
L4'NN5 benzyl oxy - di net hyl bi phen | -3-yl %rret hanol
RdquC/lsb 1 4<?r1 28 (AHsgrt iDP10B3H, s), 2.02(3H, s),

4 yl gxy et l : = '
3%/I %b %h%—gs{}tzet"?dhg?dr%g gH?gyr ahl]é()l’. ffi%gm%f 2@’ n%o}%'zaHnZJ !
p 7B©1Hente,SLH=faor5|H&)aCI4d8momhydjf at=a 2(.80z% , n\, 012)(21{2,5 s),
matha was stirred at

in rQo
@e?rﬁé?%tu?)e £ r052@Hhr§ ﬁ@ ?Eébtanl‘ébWﬁerﬁ) \/\/67330 =7.48(7H, m).
Ct(:iéﬂ?ﬂﬁ educed pressure and 15 the residue
%}aégegléﬁfe Wt gt hyl acetate, washed with saturated
hA" nébemzyBtkyv@r , &rhddmetisy Beipresiylm3syll | aé ehamoll
concentrated under reduced pressure. The residue was .
purified By ra gel colum chromat ography (20% 50%
et hyl acetatekhe ®f to give the title conpound
(1.13 g, d84% 20 as a colorless oil. 1H NMR
ot (1H, t, J=5.9Hz) , 2.01 (6H, s) , 4.73
d, J=5. 9Hz), 5.07(2H, s), 6.75(2H, s), 7.07 (1H,
J=7. 3Hz) , 7.13 (1H, s), 7.30-7.48(7H, m.
Ref er enCEo Fxaingy @10 - 254' (benz loxy)-2',6"' dlmethylblphenyl -3~

2-{] et hox thoxg i met hyl bi’ gheny - 3-
yﬂm@tmm}}fteétrlaéwlapo Qrpmran(l B 90 &-2F-mreD-'arg p-
?!5"13 dh€sd1 #dr8 S AMAURA IR AR 0 350 60425 st )0l

aeﬁhajmdsmt e md)- kakebtahyed eat2 Hropytr @emBeyh OXye B VA0 irs.
ghen yl -4-" 72 \WD 2005/ 063729 PCT/ JP2004/ 019741 of and
3het FRAG et eIl vaBE o 8P ngVARP R TRt HBdeSi Aeflaged Prafsure and

the residue was diluted with ethyl acetate, washed with

saturated brine, dried over anhydrous magnesium sulfate and
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (20%-50% ethyl
acetate/hexane) to give the title compound (1.13 g, yield 84%)
as a colorless oil.

'H NMR (CDCl3) &: 1.65(1H, t, J=5.9Hz), 2.01(6H, s), 4.73(2H, d,
J=5.9Hz), 5.07(2H, s), 6.75(2H, s), 7.07(1H, d, J=7.3Hz),
7.13(1H, s), 7.30-7.48(7H, m).

Reference Example 10
2-{[4'-(2-ethoxyethoxy)-2',6"'-dimethylbiphenyl-3-
yl]methoxy}tetrahydro-2H-pyran

O
The title compound was obtained as a colorless oil from

2,6-dimethyl-3'-[ (tetrahydro-2H-pyran—-2-yloxy)methyl]biphenyl-4-
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met hod of Reference Exanple 8 (yield 74% . 1H NWR
(CDC13) 8: 1.25 (3H, t, J=7. 1Hz) , 1.48-1.94 (6H, m

W02®5KD6B7¢£8H s), 2. 01(3H s), 3.50-3.57 (1H, P4T/IP2004/019741

10

15

20

25

30

é%H&%EFP %?th%z et %&ng EO meé}pds%’laa to the
Jnelt&odl BE) Refdrdrcé ]Eh‘;antple]183 (bkgla MB2 (1H d, J=12.

, 6.69(2H,_ s), 7.04(1H d, J=7.3Hz), 7. 13$1H
32@@@3% JE72848Y, t7 BE(-1Hz)t, 1348-3184 (6H, m), 2.00 (3H,

I Ie 1

8§%€% oxye ho%y%oég 7‘%? ng9hyébf ﬁenqu3-yTihéFHd 3.80 (28,
r’to,l J=GHOHOH, @J$843G}$(1¥hemo|thewozw,otm,dmoaboai ned4 (1H, d,
as a colorless oil fro
HA2- 18280 hbxyet Hoxyh - 27 36'5HaPrref*h§/2 bibhehyI=32.1Hz) , 6.69 (2H,
vdy] met tefra r H py ccoy di t ha
sg)nrg Bq%%h15&tﬁgyﬂ€ﬁﬁ§d gf&gw%greﬁie iggﬁﬁaﬂa gg(glzfﬁﬂz)'
82%£(1HNBtn11 BO3HA)MH) Reference Exanple 12 et hyl

3{5; 2 fI uoro 4- {ret hoxyphenyl )acryl ate F3C ~ | i
ce-cool ed solution of ethyl

dise 2'-@999&9@5%%@'66(9 Reh Japl-) methanol
t%tﬁghyd?oéu?an L) mag&agge%ﬂggg}un1 ﬁ§ ﬂdgt( %
oi | suspensi ores, 1 g, 38.5 mmol) and the m xture
was stirred fo . & solution of 2-fluoro-4-
nmet hoxybenza (5.00 g, 32.4 mmol ) in
tétLahydref utan 25 nmL) was added dropw se. The
m xture was stirred at room tenperature for 2 hrs.
and watlée Vﬁ/at,lgd@l@npoumb msmbtélm aa resdcad ewist pil from 2-
[QM ch% éx J(ﬁxtzra%t g@me ed MAt saturated
%ver

rine, “drie hydr'ous nagn ate and

qar] aerhbay eﬂetlfwdfoe@mt;}raﬁeséwﬁimﬁw &d eSmdttRodasimilar to
purified 30 by silica gel columm chronatography (20%
etﬂwmeabetia@%/m%)ce Exapple0dsi el $2s

@ET#}Q 3@;4@&@741 to give the title conpound (7.07 g,

as ‘a colorl ess
Reference Example 12

ethyl (2E)-3-(2-fluoro-4-methoxyphenyl)acrylate

H30/o F
= O _~CH;
o

To an ice-cooled solution of ethyl diethylphosphonoacetate
(9.45 g, 42.1 mmol) in tetrahydrofuran (50 mlL) was added sodium
hydride (60% oil suspension, 1.54 g, 38.5 mmol) and the mixture
was stirred for 15 min. A solution of 2-fluoro-4-
methoxybenzaldehyde (5.00 g, 32.4 mmol) in tetrahydrofuran (30
mL) was added dropwise. The mixture was stirred at room
temperature for 2 hrs. and water was added. 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 (20% ethyl acetate/hexane)
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oil. 1H NMR (CDC13) 6: 1.33 (3H, t, J=7. 1Hz) , 3.83
(3H, s) , 4.26 (2H, q, J=7.1Hz), 6.41(1H d,

wa 280129 , 6. 61 6. 73(2H m, 7.45(1H, t, 5 JPGI/EMB)4019741
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Lol P o, 9 Bbonlal O o9 S DP 1 S gporiens
61A m xture of ethyl (2E) -3 (2 f Iuoro 4 10

et hoxy&r enyl )acr])él at e g, 31.5 mml),

t Bt MMy el adr ( @3(r$ltl) tetﬁaﬁolﬁif)'sr LB HR3H - pBar | huRk (2H, q,
xhd 00 s stijLhgd, over ht yds o
JEToRHALr & ab? (B b o st Sapn Pl e R YT B, e,
=8t 6Hed, of f7R(udH t ke TELEL 2HE) was concentrated. The

resi due was purlfled by silica gel colum

BRfereney 2P 1320% et hyl acet at e/ hexane) to give
L | orl
Lhgyh! b Kl%\/_(l:?f){wall% ﬁétﬁgxg%h?W&cﬁ)ﬁaﬁfa%%k a col of eSS

2Pt nJ> F/ 6Hz) 2.90(2H, t, J=7.6Hz), 3.77(3H, s),
“12( J=7.2Hz),. 6.57- 6.63(2H, m, 7.07-7.13

(1H srefite Exanpl e 14 et hyl

3-(2-fl uoro-4-ohydroxyphenyl)propanoate HO/ O/C O

To a solution of ethyl 3-(2-fluoro-4-

met hoxiphéxiyhyerapaidatle (REY-3- 2-PBonmardl-) and

%%%H%g?g%%% %%%%ég% (%?1&ng d%%gyggﬁgﬁwﬁ§8trahydrofuran (50

H19Gt aBRARG D! (X 7t)3 afid POt IHEh )osaiteE (30 0y} Uk&s WatSirred
stirred at roomtenperature for 2 hrs. The reaction

evernighhagndeyo i &ydrepeni etmerriararnd trl@@mrrtﬁmmﬂéaw The
SRERLSS: ! hs ByiBdeq S2. BHAANE 4MEL OR300 A o e,

UI' ated "bri ne e OVGI' an rous

TRgness Uit s wd At rdfd e€0Bg eﬂil:&taﬁ‘dgélﬂ%ﬂ.umﬂ4cﬂ@)matography
2005/ 063729 PCT/ JP2004/ 019741 reduced pressure. The
r(8§r5d9'éh¥\?asa%ﬁﬁf§tf€i/§§xﬁyeél TP c@iveltheoltdfde compound (5.97 g,

yield 84%) as a colorless oil.

'H NMR (CDCls) §: 1.23(3H, t, J=7.2Hz), 2.58(2H, t, J=7.6Hz),
2.90(2H, t, J=7.6Hz), 3.77(3H, s), 4.12(2H, q, J=7.2Hz), 6.57~-
6.63(2H, m), 7.07-7.13(1H, m).

Reference Example 14

ethyl 3-(2-fluoro-4-hydroxyphenyl)propanoate

HO F
\T:::I:;/A\ﬂ/o\v/c¢
o

To a solution of ethyl 3-(2-fluoro-4-
methoxyphenyl) propancate (57.4 g, 254 mmol) and aluminum
chloride (101 g, 761 mmol) in dichloromethane (250 mL) was added
dropwise l-octanethiol (74.3 g, 508 mmol) and the mixture was
stirred at room temperature for 2 hrs. The reaction mixture was
poured into ice water and the mixture was stirred for 30 min.
The organic layer was separated, washed with saturated brine,

dried over anhydrous magnesium sulfate and concentrated under
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chr omat ogr aphy (20% et hyl acetat e/ hexane) to give the
title conpound (44.6 g, yield 83% as a colorless

W@R005/0d32NVR (CDC13) 8: 1.23 (3H, t, J=7.2Hz) PCRJIERB04/019741
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2H, t. J=8. 1Hz) 5,2.89(2H t, J=8. 1 1
Ebhoty Brcsat’s) sipsiEokfade pias Phraec o By S Fita el cotumn
Betenerserdptami2esle By Dyacetate/hexane) to give the title
2', 4" -di met hyl bi phenyl - 3-carboxylate COP H3C CH3 a

compound D 4fetthd phéayH) B3t brat adadordegsgeibo. 0
[quh} I - t , 1 Yt
cesl lFm (?g%é)naﬁeqz'gsggg?zegofﬁ{#’i‘%’?’ v%eggé%%%gg) t%-rg' 1hz),

o 8o yze, of, ei=ganak) (29. 12 )2@ndy, teluene) (80. ly6. 3@RH, m),

after argon substitution,
7 ePtaki &F t¥H pAeny| phosphi ne) pal | adi un{0) (0.30 g, 0.26

éé’“ﬁﬂ e The reaction mxture was stirred
gﬁgé%eﬁﬁéargo %h?ﬁnsphere at 70C for 18 hrs. The
eehgl i DN, Mm-dinfeehwd b iphehel-3-atukboxydlatibl e nat eri al
was filtered off through celite. The filtrate was
concent ed under reduced pressure and the residue
was dpy silica gel colum chromatography
(etlhyll 20 acét at e: hexane=1:10) to give the title
®onmpourf® (5.0 g, yield 100% as a colorless oil. 1H

NVR 1 8:1.3 3H, =7. QHz . 2.23 (3H, 2. 37
(31, 8) (2 pipernylahsnyl  posonts (agsed i3 818 990 riol), eeny1
8-DBsRol 4318 - (4. Befer e8Ce daANPlafdl@edPum carbonate (9.8 g,

(2',4' -di methyl bi phenyl -3-yl)nmethanol OH H3C CH3 To a
80} Gt Jofwestehpidded 46 - @i msttwiebioghefippngl (20 mL) and

ar boxyl .0 19. 7 nmpol i n.anhydrous
ERIPENY uPh ol ey ARpdr Ry R BR ) i rum
hydries (€ iPhethy 12A00pRTIé ) pallIdeTiud 0) C&o 80! §ND @ mmol) was
the mxture was stirred at roomtenperature for 75 WO
added 0630 1PETLIPRODLX DULT A2 Higrefhundercan grrgon

SEAHAPELA TR SROLES 10 OB P p AL eoonec
and insoluble material was filtered off through celite. The
filtrate was concentrated under reduced pressure and the residue
was purified by silica gel column chromatography (ethyl
acetate:hexane=1:10) to give the title compound (5.0 g, yield
100%) as a colorless oil.

'H NMR (CDCls) $:1.39(3H,t,J=7.0Hz), 2.23(3H,s), 2.37(3H,s),
4.38(2H,q,J=7.0Hz), 7.02-7.54(5H,m), 8.00-8.05(2H,m).

Reference Example 16

(2',4'-dimethylbiphenyl-3-yl)methanol

To a solution of ethyl 2’,4’-dimethylbiphenyl-3-
carboxylate (5.0 g, 19.7 mmol) in anhydrous tetrahydrofuran (50
mL) was added lithium aluminum hydride (0.91 g, 24.0 mmol) under

ice-cooling and the mixture was stirred at room temperature for
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stirred at roomtenperature for 1 hr. The precipitated
i nsoluble material was filtered off through celite,
waeashbss2d filtrate was concentrated under redpCE#P2004/019741

' th [l und
3 R351 oPhF o Y ek feBe i T B S g 358 483 suacate
(18Hhgdratd. (B d &) ¢4AIB6mbZ) was addid/. 4F6éHnDkture was
Ref erence Exanple 17 10

stinred af (¥op: MAMPEFRERYE- BoE ok Bl -delfigePrecipi tayerd
k3 The .tit ; t ai ned , ‘
éo?géFﬂé%Qé?%%lragmu%(s g?g@ gg{g%l m@’frre %3#%‘ rﬁ?g?@l f%%%gﬁf cémc1 the

5 Zdldrand wadramkenzaltddhyfder ateiididpreesaraetbogive the

simlar to the nethod_of Reference Example 15 15
EhitdPdCTBRyURVE STz Co38TLRER) o1 Retieiedfc @5fXanpl e 18

(2" \ds » Bl | Nt i-phenyl »3 hanol ~q0kL
R N e R A I
g.. 0007545 (Tjm) was di ssol ved in ethanol (20 nL), and
sodi um borohydride_ (0.40 g, 10.6 nmol) was added to
Retersneeik#i™®A® &7 stirring under ice-cooling for 3

10 BrSas  @OUEPHSRHNIDiphasl - 50t PuMRRe added to the
reaction solution. The m xture was extracted with 25

et hyl, acetate, washed with saturated brine, dried over
magnesi u sul fate, and concentrated under reduced

re.” TR® obtained residue was purified by silica
otan chr omat ogr aphy (et hyl

acet ate: hexane=1:5-1:2) to give the title conmpound

(1. 66 Fheytitle rompoasndavwas| eptatredids a7golprless oil from

05/ 063729 PCT/ JP20 Q1974 / C X
3008 ReCTER BLIRRO LTSS 1 WL LS e
@2bBor8ing tlo B mbthdd( 4iini)ar RefeHenrahbyaspl Refi®rence Example
6- met hoxy-2', 4' - di net hyl bi phenyl - 3- car bal dehyde
15 15 (yield 76%).

MS m/z 225 (MH")

Reference Example 18
(2',4’,6'-trimethylbiphenyl-3-yl)methanol

o
SN OH
|
He N o,
20 2',4',6'-Trimethylbiphenyl-3-carbaldehyde (2.36 g, 10.5

mmol) was dissolved in ethanol (20 mL), and sodium borohydride
(0.40 g, 10.6 mmol) was added to the solution. After stirring
under ice-cooling for 3 hrs., aqueous citric acid solution was
added to the reaction solution. The mixture was extracted with
25 ethyl acetate, washed with saturated brine, dried over magnesium
sulfate, and concentrated under reduced pressure. The obtained
residue was purified by silica gel column chromatography (ethyl
acetate:hexane=1:5-1:2) to give the title compound (1.66 g,

yield 70%) as a colorless oil.
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nmbo 51 CHo H CCH, The title conpound was obt ai ned
as a colorless oil from1- brono-2, 4-di nmet hyl benzene

w@eas0&72Dr nmyl - 2- met hoxyphenyl ) boroni ¢  aci d apCDIRMOMP19741
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En Rl 8) FRfpd 3 1 78 T Reparahon)

EX&KﬂEH 2P0, 7 00-7.42 (4H,m) .
gq nmet hoxy-2', 41-di net hyl bi phenyl - 3-yl ) met hanol  Meo
fepsrceiExample 39 e conpound was obt ai ned as a
l| ,fr

RSS2 G AR ERiRhspy P abaldshyds
accowd{ _pg to a net hod SI m | ar to t he net hod of
Ref erercel Exanpl e 18 (yield 88%. 1H NVR (CDC13) 8:
26, $o  3.74 (3H, s) , 4.65 (2H d, J=5.2Hz) ,
6c d,d, J=8. 4Hz), 7.03(1H, d, J=2.2Hz),
7.06-7.24(3H, 1), 7.35(1H, dd,J=2.6, 8.4Hz). 20
Ref er efibe Ekalplenpbuethyks obtained as a colorless 011 from 1-

=t | bi phenyl lL.ate CO, Et
B e T BRI s TG Mad 2aBe SR By Bh gy boronic
Qlhaf 888drd#hd 1% o meRLBY! BIRIVAD BY AReCm@Ehdd @B Reference
et hyl 3-bronobenzoate 25 according to a nethod simlar
Egampée nk? hiwliedfd REference Exanple 15 (yield 80%. M

z Ref erence Exanple 22 77 WO 2005/ 063729
%‘7‘%?’2%)%§7 et hyl

ﬂ{efbfeji@gm;&aﬂlp]_% 20 - di net hyl bi phenyl - 3- car boxyl at e
and ethy

26%?%%%44_ gdigetyy hpipheny beml) methanpdxyl at e
M xtyre of cO2Et and | co2Et Br C H3e Br

The title compound was obtained as a colorless oil from 6-

OH

methoxy-2',4'-dimethylbiphenyl-3-carbaldehyde according to a
method similar to the method of Reference Example 18 (yield 88%).
'H NMR (CDCls) §: 2.01(6H,s), 3.74(3H,s), 4.65(2H,d,J=5.2Hz),
6.97(1H,d,J=8.4Hz), 7.03(1H,d,Jd=2.2Hz), 7.06-7.24(3H,m),
7.35(1H,dd,J=2.6, 8.4Hz).

Reference Example 21

ethyl 2’,4’,6'-trimethylbiphenyl-3~carboxylate

q-l3
O COE!
HC CH,

The title compound was obtained as a colorless oil from
(2,4,6-trimethylphenyl)boronic acid and ethyl 3-bromobenzoate
according to a method similar to the method of Reference Example
15 (yield 80%).

MS m/z 269 (MH")

Reference Example 22
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A solution of ethyl 2',4",6"-trimethyl bi phenyl-3 5
carboxylate (1.0 g, 3.73 mmol ), N bronpsuccini m de

WQ 2008063329 3. 93 mmol ) and 2, 2' - azobi s(i sobut yrBi/ir20042019741

10

15

20

25

40 in,, bon tet h 30
(SR 4 PrrompRgehe 1y - prbe hya B ety o tlirdaate ana
V&g 10 ol e%rmoﬁ\eenyimeaatda&%thwglbﬂsnypr%a&lﬁoa 2dte
i nsol ubl e materi al filtered off. e Itrate 0

was concentr at ed und T

obtaiRgd. gesi due

chr omat ogr aphy (et acet at e: hexa 10-1: 5 to
give a mxture (0.82 g, °'§'| el d 640/()3 of the title
conmpounds as a colorless oil. The mi xt ur & was used

for theé r?éb@fltrl@act’f oﬂtlw } Routd sépi aﬁﬁ#m@ﬁhﬂl@%fmlz3“

34 R
ﬁ%tuoﬁgg xy) rre{xﬁrqu]) '2N groraosu dhenyl 78 g, 3.93

md]])ne;daaaaolz aafio}{n?s é:’[s(o%dﬂyu@mphemexylmmyl Jo-.40, imol) in
di met hyl bi phenXI - 3-vyl rret hanol CH, 20 0 and
Ica}rh}ﬂ%(tt@ltéaSF Prge WRS: Sflrrﬁdﬁé?ngpé’ﬁ for 5 hrs. The

r@;bql 3

'Enl1 hy gti%ﬁ'%é’@ Cc)i(Qo Fogm @gﬁﬁy}%ﬁ@lou%e,aQQd the
tmtafcalmcttadrbdr ansobﬂﬁ)le‘dn)aﬂ&,rhladl wais hyiiosrednald .( 10helfiltrate
was stirred under ice- COO|I g for 20 mn. TqQ th )
RGBT AL Sa0etP e TRORCSFOPFBS85T05 Fid 2hes chiaiped

o Aidied i Bsiﬁfﬁé@%ﬁﬁwc% §8128014Me dHrEndt®gri¥Bhy (ethyl

stirred at roomtenperature for 18 hrs. The reaction
sutataten heaendrl ul @dl Vit h:oeghyle acrel.atlere V\ferHi@d g, yleld 64%)

S ssi vel wi t h agueous ci aci d. i on,, te

SR Ik ol G B S b TR aS ST U PiipfBEE was used
afk e&féceuekltatégcﬂmierwml@h&egezgrm&oow 063729

PCT/ JP2004/ 019741 pressure. The obtai ned pal e-yel | ow

d“ifsf mgs 3¢BdMBIlved in anhydrous tetrahydrofuran (30
h was i ce-cooled. To the solution

was g%g‘%g‘x% .5 nmol /1 diisobutylal um num

[4'-[ (4—-fluorophenoxy)methyl]-2’,6'~dimethylbiphenyl-3-

yl]lmethanel and [2'-[(4-fluorophenoxy)methyl]-4',6'-
dimethylbiphenyl-3-yl]methanol

CH, CH,
OH
A C
o, and Hy0

Mixture of Ji:j/
0
F L
F

A mixed solution of p-fluorophenol (0.32 g, 2.85 mmol) and
sodium hydride (89 mg, 2.60 mmol) in anhydrous tetrahydrofuran
(20 mL)-N,N-dimethylformamide (10 ml) was stirred under ice-
cooling for 20 min. To the solution was added the mixture (0.82
g, 2.36 mmol) obtained in Reference Example 22 and the mixture
was stirred at room temperature for 18 hrs. The reaction
solution was diluted with ethyl acetate, washed successively
with aqueous citric acid solution, water and saturated brine,

dried over magnesium sulfate, and concentrated under reduced
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hydri de toluene solution (5.0 nL, 7.5 nmol). The
solution was 5 stirred under ice-cooling for 5 hrs.

wa@easded7ed e hydrochloric acid was added to thECT/JP2004/019741

10

15

20

25

30

[ S ti ; ] Xt ure was .extrac ' .
BEACHIED D ant CBRaidle I SR ea T Rcbftpdtich un
ankydiragh esd tiahsdrbat ean anso GRMC edid aired nixdeater @d8Ce8e-cooled.
gr essure.. The obtained residue was purified by silica

%It%%liﬁﬁ??ﬂ?“cﬂ?ﬁnﬁ@@@?éﬁﬁﬁ”@éﬁhﬂ+5 mol/1l diisobutylaluminum
: =-1- _ . _ . _ . 1) t H a 3 t ©o
FRELRE R Sate o, 3 Ml oS BES JBY (S eson vas

sbtioredamdair icéheool Xgirfomes hisedahdr di hetenéntdrochloric
reaction w thout separation. M5 mlz 319 §hﬁc}b 15
?@*%r%ﬁﬁx?qgfgnﬁpetbﬂ ﬁ%ﬁqﬁﬂon solution. he mixture was
§2£f§&ﬁé&|WT%ﬂDQ%H%Y|Aé%?Qﬁg¥”wQéb@B°QQEHaggtuégtéaf@H@ne, dried
O To a solution of nethyl
Gv¢r-ngiremiypheny £3 pe ppambatendedtIatgd dnddr meguycednpressure.

N-di net hyl f or rgmi de (4. 0 .l) s added 60% 20 sodi um
Pt it Feogaie was drslied e BRLRCa 9L iR Mg
ERfomdB gy Vas By L r 4 esk Ale 2508 ; § 6ODES AL W58 19T to give a
15 mn. Then, 3-bronobenzyl brom de (0.44 g, 1.75
miptyread .dédded voelded 39 xafurtbeattioCeweorhpatnids iasga
an cn_;he m >§tlureTlévas stirred at r.agm %e eratl{re fogC.Z
A7 <° Hﬁﬁ? Péact i OR° MU JiEs EFFutga % 3ﬁ¥(ﬂﬁ%ﬁc Lon
wigiale stparaasBed w th 5% aqueous potassi um
hydr ogensul fate sol ution and saturated brine. The
%¥HWPié@@ﬂMr@H)Iayer was dried over magnesium sul fate

zﬁgﬂﬁp%&gﬂbig Egder reduced pressure to give the
n 0.

I tTe conpou 4 g, yield 7299 as a colorless
mevitlelr .3-3A -TH3NVBRorél%Iz3)1 ) Bxyd pheny 2Hprépankate 8Hz)

2.90 (2H, t, J=7. 8Hz) 3.67(3H, s), 5.01(2H, s),

.88 , J=8.4Hz), 7.12(2H, d, 79 WD 2005/063729
741 J=8.4Hz), 7.25(1H, m, 7.35(1H, d,

: ~4SkH, d, J=7.5Hz), 7.59 (1H s).

Ref erence Ex&mpl e 25
4' - (et hoxymet hoxy) - 2', 6' - di net hyl bi phenyl - 3- car bal deh
yde To a solutiofi’of methyl 3-(4-hydroxyphenyl)propanocate (0.3

g, 1.67 mmol) in N,N-dimethylformamide (4.0 mL) was added 60%

M/ 019

sodium hydride (0.073 g, 1.83 mmol) at 0°C with stirring, and the
mixture was stirred at the same temperature for 15 min. Then,
3-bromobenzylbromide (0.44 g, 1.75 mmol) was added to the
mixture at 0°C with stirring, and the mixture was stirred at room
temperature for 2 hrs. The reaction mixture was diluted with
ethyl acetate and washed with 5% aqueous potassium
hydrogensulfate solution and saturated brine. The ethyl acetate
layer was dried over magnesium sulfate and concentrated under
reduced pressure to give the title compound (0.84 g, yield 72%)
as a colorless powder.

'H NMR (CDCls;) §: 2.60(2H, t, J=7.8Hz), 2.90(2H, t, J=7.8Hz),
3.67(3H, s), 5.01(2H, s), 6.88(2H, d, J=8.4Hz), 7.12(2H, d,
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CH3 5 H H3G 0 OO CH A mxture of
- hydr oxy-2', 6' - di net hyl bi phenyl - 3- car bal dehyde (4.5

W(g200$,963929moI) chl orormet hyl et hyI et her (2. 3PCTiR2004/019741

10

15

20

25

8 20 sS| um |{)13qsde ?Oggéggfﬁt S‘Tn‘%%}i 3))9 § miﬂ egld

D= ghge) hyldopmgmsgle (50 nl) was sti rred at 700C for
20 hrs. The reaction solution was diluted with ethyl

Reference Exampdes @Scessi vel y mnth aqueous citric acid
§o| xxtnéw?ﬂ‘ x;@@ﬁt&; xquzsagurgbge brigahe%“ heqd_ 8%1?15a]aﬂehyde

esi um and COI’]CGI’] uce

pressure cihe~1§ obt ai ned resi due was purified by
silica ge whromat ography (et hyl

acet at e: =3:97-1:9) to give the title conpound
(AW g L,32% as a colorless oil. Ms mz 271

( M) Ref er erice Exanpl e 26 20
[4" - (net hoxymst hoxy)-2', 6" -di mat hyl bi phenyl - 3-yl ] met ha

s AR HEE IR
éarﬁ;&?&é}%além(%h@()g) 29, 6" mAbIEL %ﬂl@r@ﬁ%@i&l%g dPP'&BJér (2.3

yde according to a nethod sinmlar to the metho
RBf eBenz ewidanplipetadsiGm( 9gabaha8389) (5. FEgm 39 28 5mnidvb+)and

th ) ) )
DO Hf 1IE AP 0 AE oy ohe2 I dp o N-dige Yy L formamide
200540P 3720 G HE2Q04h QIO TLE 20hFsF GBtB rEQ A solution

solution of ethyl 2,2-difluoro-3- &é
W s hekdptrch y ity eﬁénéa@@e‘eqte,z washpdosugpesyively with aqueous

cxggggségl&isolutlon, water and saturated brine, dried over
magnesium sulfate, and concentrated under reduced pressure. The
obtained residue was purified by silica gel column
chrometography (ethyl acetate:hexane=3:97-1:9) to give the title
compound (1.7 g, yield 32%) as a colorless oil.

MS m/z 271 (MH+)

Reference Example 26

[4 - (methoxymethoxy)-2',6'-dimethylbiphenyl-3-yl]lmethanol

"0 CH,
The title compound was obtained as a colorless oil from

- (methoxymethoxy) -2’ ,6’'-dimethylbiphenyl-3-carbaldehyde
according to a method similar to the method of Reference Example
3 (yield 89%).
MS m/z 255 (MH+)
Reference Example 27
ethyl 2,2-diluoro-3-(4-hydroxyphenyl)propanoate
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according to the nmethod described in Synthesis, vol.
13, pp. 5 1917-1924 (2000) and al um num chl oride (2.82

w@2002263229mol ) in dichloronethane (50 i) waspemard04/019741
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doop e 1l-octanethiol (2.06 g, 14.1 mmol) and the
irred. at roomtenperature for 2 hrs.
‘ '>@urecp4vas poured into ice water and the
m xt ure nirred for 30 min. The organi c | ayer was
ashed with saturated brine, dried over

anhydr@gs nRgnesi um_ su l‘e:fsl?%u%afd xsztolgcentrat gd under

reduced pr essure ' Tie r uri f|3e01 by silica
giekherypiten el replanoaaphyl (B26H0% ashitinol) synthesized
acet at e/ hexane) to give the title conpound (0.90 g
prepydipgyto arélean@ég@ﬂl described 1im SynhRs LEDCIBY - 813 PP

1525 (504 aoph’ s Gl g ldsde 8 10 2 gt 1

aléBlafbméhhanb—&SEHmL) Rekenaded &iﬁﬁwﬂSEZE}octanethlol (2.06 g,
2- (4 br ono- 3, 5- di net hyl phenoxy) - 6- net hyl- gyrl di ne

Bf - 1 opmeNo andgEecmaxTyre €af Lﬁfrld%'e&f akodPeth E?‘Eﬁ’%‘-}éfd’éfe for 2
23 dded
gflggr onrgb1 35%68%: net h%ﬁfﬁéﬁgﬁ%r@#@ lgit%l%mém?) andand the
tmhetoratwae svasdeef tfost 8Admng. at Themgaammerlay@rrewafsoseparated,
d concentrated to

126 ee 515 S UTeREtnYE Bhen o Bhi TR A Y (Toup pgnesium

¥h§fat@ Mt R rbRed @RS NeBuced pressure. The residue
4- br ono- 3, 5-di net hyl phenol sodiumsalt (1.30 g), 2-

basnpuﬁlmmyiypysmldlcnegél @oglmrs.c@lrorrmbyranﬂmb%e@% ethyl

R E e henaro® MOFUPRS VB KO SIBROTR Of ol ¢ yield 56v

gEhy! caret By owashed with 81 WO 2005/ 063729

PCT/JP2004/ 019741 water and saturated brine, dried

afhd\ﬂ\@’on((@ﬁltla)atfed 1uRGdBHy eluckd - Hiwss 380 (2He Eesiife 3Hz) ,
| fie Y 5 hic ol r a

2zt e bt e?‘ﬁ;’xl' 3.881180 &7y & gﬁggcg&ggﬁ LI SYREICLIEY

gegpgmﬁ)d (1.25 g, yield 74% as a-pale-yellowoil. 5

M5 (ESI+) : 292 (M+H) , 294
Reference Example

2- (4-bromo-3,5-dimethylphenoxy) -6-methylpyridine

CH,

B

/(1 /@ r
\

HC™ N7 o CH

To a solution of sodium hydroxide (0.23 g, 5.81 mmol) in
methanol (50 mL) was added 4-bromo-3,5-dimethylphenol (1.17 g,
5.81 mmol) and the mixture was left standing at room temperature
for 10 min. and concentrated to dryness to give 4-bromo-3, 5-
dimethylphenol sodium salt (1.30 g). Then, a mixture of the
obtained 4-bromo-3,5-dimethylphenol sodium salt (1.30 g), 2-
bromo-6-methylpyridine (1.0 g, 5.81 mmel) and copper powder (11
mg, 0.17 mmol) was stirred at 185°C for 1 hr. The reaction

mixture was cooled, diluted with ethyl acetate, washed with
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Ref erence Exanple 29
2',6" -dinethyl-4"-[(6-nmethyl pyridin-2-yl)oxy] bi phenyl -
w@2006@61029 dehyde CH3 P-Y H aNO O H3C CH3 10 AtmeJr2004/69741

SR AR P AR 0L LR TR s reduced

fpxes;shlmbenyirhbomﬁcmama& @QQQEQéﬂgbjr Os Al iRt lged column
simlar to the nethod of Reference Exanp =é%2 (¥ield
gAmpemagrarerhy) (hexpne-(herane/ ethrbf aeetrte P dipite gove the

{ I I xe) h I
R S AR R S
5 @mmmrld)\zvawzb(mm)e,dm a colorless oil from 20
6' -di met hyl -4' -1 (6-nmet hyl pyridin-2-yl)oxy] bi phenyl -
:?ef@&'PBEPdEﬁ Qccdrding to a method sinilar to the
0 e RPLef e0CE: FiTh ey 3 th of &y i pHBreRS -
Ref erence Exanp P(
Z:dxﬂoarideﬁy@é et hoxyet hoxy) - 1 3- d| mat hyl benzene 82 WO
2005/ 063729 PCT/ JP2004/ 019741 CH3 Br  H3C0- 11~ O CH3
To a sol ution aH,4-F p- 3, 5- di net hyl-phenol (12 g,

59.7 mol), 'g'e(15g, 9.0 muol) and
pot agst 5 cs Mg, 71.6 mmol) in

N, N- i et hyl f|o ' 80 m_) was added 2-chl oroet hyl
el |\ﬂ O ,C@Q 3 mml) at room

10 The title compound was obtained as a colorless oil from 2-
(4-bromo-3,5-dimethylphenoxy) ~6-methylpyridine and (3-
formylphenyl)boronic acid according to a method similar to the
method of Reference Example 2 (yield 94%).

MS (ESI+): 318 (M+H)

15 Reference Example 30

{2',6"'-dimethyl-4'-[ (6-methylpyridin-2-yl) oxy]biphenyl-3-

CH, ‘
OH

CH,

yl}methanol

The title compound was obtained as a colorless oil from
20 2+ ,6'-dimethyl-4’'-[ (6-methylpyridin-2-yl)oxy]lbiphenyl-3-
carbaldehyde according to a method similar to the method of
Reference Example 3 (yield 98%).
MS (ESI+): 320 (M+H)
Reference Example 31
25 2-bromo-5- (2-ethoxyethoxy)-1,3-dimethylbenzene
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tenperature with stirring and the m xture was stirred
at 700C for 2 days. The reaction m xture was cool ed

wa@easoeTeent rat ed under reduced pressure. ThePe¢EIr2d0H2019741

10
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25

was partitioned betwﬁﬁaaethyl 10 acetate and water.
The organic | ayer was shed with saturated brine,
dried over magnesi [Bat e, and concentrated under
reduced pressure. fesi due was purified by silica
qu colgm chrong aphy (hexane/ethyl acetate=19/1)
d giwve the TN : d (15.9 g, yield 98% as a
yellow oil. 15 M5 (ESI+) : %274 (M+H) Reference
Exanpl e 32

[4-(2- ethoxyethoxy) 2, 6- dlneth¥0§henyl ].baoronic_acid

CH3 OHTO( & BERiutHsr pb- 4=brerg- T utthvleheppl (12 g, 59.7
oxy) 3 it h e

%Tgﬁgﬁg?ég%%%ﬁhh PE ?gt?é% &gg%uran)( hB BS€§§%1um

addbdnmt@ut@JQiglu?dnﬁhmmahb smlNuN1ﬁ1m§th§lerﬂ5mﬂden480 mL)

40. 2 I -78C.W.th stjrrin rea

2, araeaaa- GHigmrer YL CEREL S offdr Grafd- fgpmap at room
ReRpe fREL£4 'vbﬁﬁprsQﬁ)flrlggr gh& tl’(é—Qnéctm-r’e 4055 sBPLdd V&S 70°C for
added. The reaction m xfure was warned 25 to room

Ledpes at urlee amjacs:tuonr mdxf:v@re vdw szog el Bpdr oohfentrated under
aci.d %é &g he reacti ntnlxt§ g gnd th%h 1
AEPEPE PLE S‘braertu Snﬁasb YNeEH S3Ht TACEEEL RO NS €Y
wekehte THRI GFOaH .C ThayBigd@sc drdRd- Qe wHBHBESKIHR saturated
sul fate and concentrated under 83 WD 2005/ 063729

Pcng P2dDued K/RF] Magagaded P iR e antheopeshitrtefhginder

?’%éggg?&égsglu%ﬁﬂgl %hgg.dugt*]ad'! é%%q.fq egglt gllgi'%/ar (_gﬁl column

ehysmtsgraﬂ;hhy\lme(x@a@:laihﬁl écé’@ht(e%iwu,) io—gzvé) He title
2.36 (6H, s 3.60 (2H q, J =7.0 FE{ .77 (2H,
gomgound  (l 9.4Y0¢ (izilﬁ%x ag arﬁldowr@)l 4.52 (2H

. (Pg BB ( S Ref erence Exanpl e 33 nethyl
§%-65§§ o§§%%h%&y - 6- net hoxy-2', 6' -di net hyl bi phenyl -3
Refaréncey | Extaanplid3 32

[4- (2-ethoxyethoxy) -2, 6~-dimethylphenyl]boronic acid
CH, OH |

B.
OH

C O
H3\/ \/\o CH‘,

To a solution of 2-bromo-5-(2-ethoxyethoxy)-1,3-
dimethylbenzene (10.0 g, 36.6 mmol) in tetrahydrofuran (100 mL)
was added n-butyllithium hexane solution (1.6 M, 25.1 mL, 40.2
mmol) at -78°C with stirring. The reaction mixture was stirred
at the same temperature for 30 min. and triisopropyl borate
(10.5 mL, 45.5 mmcl) was added. The reaction mixture was warmed
to room temperature and stirred for 3 hrs. 5 N Hydrochloric
acid (20 mL) was added to the reaction mixture and the mixture
was partitioned between ethyl acetate and water. The organic

layer was dried over magnesium sulfate and concentrated under
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UCH3 10 a CH3 CH3 H3C0~\O |l O A m xture of nethyl
3- br ono- 4- net hoxybenzoate (0.90 g, 3.67 mmol),
w d006A632hoxyet hoxy) - 2, 6- di net hyl phenyl ] bor oni BCEar2d04/019741

0,87 9, 3.67 mol . . .
F o AT Rane ABe: BREI DT AATES) “1ED (hepydiethy]
QtAS&r namd )drid HoCygheheny| phosphd )olﬂhﬁh%}@ ¢/ 1ald 68%) as
0. 22 nmol ), trlpotaSS|un1phosphate 1.56 g, 7.34 mol)
Rﬁée Y%#%ﬁﬁnﬁqyaﬁ } was stirred under a nitrogen

at. .9 18 hr h e ct o
mas cooleg:l |gsolug?H nhfirlgl% h t%?gh%% ;S, 3.60 (2H,

5 &hle#nrcatr&)vyas gongent raf ed urgler Ha® reduae(tﬂ t, J =5.0
gressure and the residue was purified by silica ga

8l unh- Thr it drafhy8( hekan®) et hyl

/ Eggﬁ ngket hyl acetate=1/1) to give the
?%?%gggd%ﬁ%ﬁn %b??l g, yield 5499 as a yellow oil.
Bt DI 4)- (2-RhokMelthox @ b- Refiettenge 2Ex 8plem8dhylbiphenyl-3-
- (2- et hoxyet hoxy) - 6- net hoxy-2', 6' - di et hyl bi phenyl -
a?PT%%&'%%oI 84 WD 2005/ 063729 PCT/JP2004/019741 CH3
CHOH CocCH Tﬁé title conpound was obtained as a
colorless oil fro et hyl
4' - (2- et hoxyet ht bt hoxy-2', 6' - di net hyl bi phenyl -3
- carboxyl ate a« ' 0.Q. nethod simlar to the
nmet hod of 5 Rg gnce Exalipl €46 (yield 100%9. M
HES| 3P - 331, (s
'-hydroxy-%‘,6‘-m

10

A mixture of methyl 3-bromo-4-methoxybenzoate (0.90 g,
3.67 mmol), [4-(2-ethoxyethoxy)~-2,6-dimethylphenyl]boronic acid
(0.87 g, 3.67 mmol), tris(dibenzylideneacetone)dipalladium(0)

15 (0.13>g, 0.15 mmol), 2-(dicyclohexylphosphino)biphenyl (79 mg,
0.22 mmol), tripotassium phosphate (1.56 g, 7.34 mmol) and
toluene (20 mL) was stirred under a nitrogen atmosphere at 90°C
for 18 hrs. The reaction mixture was cooled and insoluble
material was filtered off. The filtrate was concentrated under

20 reduced pressure and the residue was purified by silica gel
column chromatography (hexane/ethyl acetate=9/1l-hexane/ethyl
acetate=1/1) to give the title compound (0.71 g, yield 54%) as a
yellow oil.

MS (ESI+): 359 (M+H)

25 Reference Example 34
[4'-(2—-ethoxyethoxy) ~6-methoxy-2',6'—-dimethylbiphenyl-3-
yl]lmethanol
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CH3 Y HC CH3 O 10 The title conpound was obtai ned as
pal e-yel l ow crystals from 4-brono-3, 5-di net hyl phenol

wa@eas0&72or myl phenyl ) boroni ¢ acid accordi ng tBCEJIP2004/019741

10

15

20

method simlar to é%ﬂ’_g met hod of Reference Exanple 2
(yield 83%. M (ESI*) 227 (MrH) 15 Reference
Exarrpl e 36

-{[tert-butyl (dims
enyl 3 carbal dehyde CH3
H3C CH3 To a sqf utTn o _ :
|43c- hycd]r oxXy=2', et hyl bi phenyl -3- 20 car bal dehyde

9. 80 arfdi mi dazole (2.98 g, 43.8 muol)

|n N, N-d| met hyl f ormam de (100 nlL) was added_tert
but yl dPhRtHAIchIcoresnPEneas eolgtaine3 ag AnfP}oatesdom! from

stl egﬁigtr&r c?omto{;l rér%iéég ure“@g‘o\%efooé/o 37%\g§ylblphenyl 3"

PEMHIRINOA Ge4tihor td armethidte sieddbironontxé umesthwms of

diluted with ethyl acet washed with water and .
Reteren<s Bawde &b Hlec\iu% WWhdentrated under reduced
gg@g;gw)e 33fheMi@gi due was purified by silica gel

col um chr omat ogr aphy (hexane/ et hyl

Refexerncd (FIxbmipdeadd/ et hyl 5 acetate=4/1) to give the

tle 1779 | | l.
e Lt s S e
7.44° (1H, dt, J=1.5, 7.5 Hz),

7.68 (1H, t, J=1.5 Hz), 7.86
, 10.06 (1H, 10 S). Reference

§i lyl]oxy}-2',6"-dinethyl bi ph
BC 6H3 H3C Si | O 10 CH3

gi met hyl )silyl]oxy}-2',6"-dinmethyl bip

The title compound was obtained as pale-yellow crystals
from 4—bromo-3,5—dimethylphenol and (3-formylphenyl)boronic acid
according to a method similar to the method of Reference Example
2 (yield 83%).

MS (ESI+): 227 (M+H)

Reference Example 36

4'—{[tert-butyl (dimethyl) silyl]loxy}-2',6'~dimethylbiphenyl-3-
carbaldehyde

HCY

To a solution of 4’'-hydroxy~2’',6'-dimethylbiphenyl-3-
carbaldehyde (9.0 g, 39.8 mmol) and imidazole (2.98 g, 43.8
mmol) in N,N-dimethylformamide (100 mL) was added tert-
butyldimethylchlorosilane (6.6 g, 43.8 mmol) at room temperature'

with stirring, and the mixture was stirred at room temperature
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CH3 OH H3CCH3 3CSi, C H3C ~ CH3 CH3 15 The title
conpound was obtained as colorless crystals from
WGZOOS/[OBZHBQ butyl (di met hyl)silyl]oxy}-2",6"-di nmﬂyltzbi)qumml

oY e b PSR! 02 PO S Tk ccecare,

(v%]e?d) w3thOwdBef 65hd SHaturktd@ b8hheS)dridd %d @ané}ltrated
, 4.73 20 (2H, s), 6.58 (2H, s), 7.07 (1H d, J=7.
Hzr)derr rPSIUGQQI psyssure 32 T(hmrealduemss HzgrlfAestio b@/lsllllca gel
Ref er.enc tert-buty
(A3 PRt Pl s oSSR e et et P ls hesrhpgethvL
5 2fcethaeHay/le eanyovddcms ialeaicBRfoasd COl®rd @5Syield 77%) as a
crystals from 4-(benzyl oxy)benzal dehyde and
tealawuogl - di et hyl phosphonoacetate 86 WD 2005/ 063729

ﬁT 866%9 iflerencgé}gxnsgrﬁl é 6%2 %5?2 |?4!%;;r ‘%ﬁ' S). 6.62

I\IM%(@DCH) 46 (1H53d'£,9ht 18.)5 5. egﬂezH 7 S99 @H?,4n(151=7 5 Hz),
. 1 6 (2H,_d, J Hz), 7..32-7.49.
(77+§8 n()lﬂ “t7 83 (?LH*Z’ 5,86 (15} 535, H%’fl flereficd, 10.06 (1H,
10 anple 39 tert-butyl 3-(4- hydroxyphenyl)propanoate
OCH3 3 ~<CHCH3 A mixture of tert-butyl

(FdDerencé ERafpPazd? oxy)phenyl]acrylate (13.3 g, 42.8
0
lqgv)([t;%é)gg%;??éihethyl)51lyl]oxy} 2',6'~dimethylbiphenyl-3~

g
OH

HC>( ©

15 The title compound was obtained as colorless crystals from

yl)methanol

ChH,

4'-{[tert-butyl (dimethyl)silyl]oxy}-2',6'-dimethylbiphenyl-3-

carbaldehyde according to a method similar to the method of

Reference Example 3 (yield 89%).

'H NMR (CDCls) §: 0.23 (6H, s), 1.00 (9H, s), 1.96 (6H, s), 4.73
20 (2H, s), 6.58 (2H, s), 7.07 (1H, d, J=7.5 Hz), 7.13 (1H, s),

7.32 (1H, d, J=7.5 Hz), 7.40 (1H, t, J=7.5 Hz).

Reference Example 38

tert-butyl (2E)-3-[4-(benzyloxy)phenyl]acrylate

2
SN | 0]
) \©\/\n/o CH3
Fen,
O CH
25 The title compound was obtained as colorless crystals from

4- (benzyloxy)benzaldehyde and tert-butyl diethylphosphonoacetate'
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carbon (1.3 g), ethanol (100 nL) and ethyl acetate (30
nm.) was stirred under a hydrogen atnosphere at room

wo eopeedEeure for 19 hrs. The catal yst was fi | per/arboofd19741
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e fi [rate was, con ntr und c
rcgssgr egth% gi V& eft € tlfn(li ﬁ% %h eté“ (j‘;%g ngerelil%le Example
Q%(ygglaosb@%i ess crystals. 1H NVR (CDC13) 6: 1. 41
g9H s) , 2.50 (2H, t, J =7.8 Hz) , 2.83 (2H, t,
HENMB ) (CRE1a) 8¢ 214 58, (9= 9.7 P, (2Ho6S] m & i d, 7 -

r e I

3569dh|érrzef hB%& r&ﬁggl Sfél % oromeZt hanesul7]fl6nate 7.54 (18,
@B gF=01F. 9~I§z)"~- F ONl NCH3 To a solution of
2, 6-di net hyl - 4- nltrophenol (5.0 g, 29.9 nmmol) in
RefegeRee kXA ImA%e (50 nl) was added sodi um hydri de

984t S TR ot 1170 o i

bi s(trifluoronethanesul fonimde) (12.8 g,

35.9 was added and the m xture was stirred at .
t he re f 2 hrs. The-reaction m xture
was d ‘ g%%729 PCT/ JP2004/ 019741 with
ethyl acetate, washed v#llh water and saturated brine,

dried and concédtrafd under reduced pressure. The

Chr ool AFNES (Foymtar Bey (PRS- BRI UM
%%hawokpfﬁhé}em x?uaxb M‘?t?ﬁt& =571)8 tihodh VE109Epalladium

title 5 conpound S_@ I el 100% as a yellow oil.
r-lalrhm (CRID), &t 50" (@pp m}) amgl GhylHacefate (30 mL) was
ere ce l.e
ST LB I T 1 boe PO BT BRERDTES 3 iRSTh SRBPe TR e for 19
ch,sz N €hS d&cl yBiXtiase foll téréd dbietdnd thenifilepheaykas
concentrated under reduced pressure to give the title compound
(7.5 g, yield 79%) as colorless crystals.
'H NMR (CDCls) &: 1.41 (9H, s), 2.50 (2H, t, J = 7.8 Hz), 2.83 (2H,

8.7

t, J =7.8 Hz), 6.74 (2H, d, J = 8.7 Hz), 7.06 (2H, d, J
Hz) . '

Reference Example 40

2,6—-dimethyl-4-nitrophenyl trifluoromethanesulfonate

_ I
o . O
\w CH,

O

To a solution of 2,6-dimethyl-4-nitrophenol (5.0 g, 29.9
mmol) in N,N-dimethylformamide (50 mL) was added sodium hydride
(60%, 1.44 g, 35.9 mmol) at 0°C with stirring and the mixture was
stirred for 10 min. N-phenylbis(trifluoromethanesulfonimide)
(12.8 g, 35.9 mmol) was added and the mixture was stirred at the

same temperature for 2 hrs. The reaction mixture was diluted
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trifluoronethanesul fonate (9.2 g, 29.9 mol), 3-
(fornyl phenyl)boronic acid (4.7 g, 31.4 mol),

wo e00sf6i7benzyl i deneacet one) di pal | adi um(0) (1. 18CTJIP2004209741

10
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25

VR <5 2ERER RS IHTRSIS) “ECE BIhAHCep bEsne, dried

tandl .HACEDtIEREY , uE@SH WBERAIRORRLEs(44. 6 the 44sddi@DLAs
and toluene (150 nlL) was stirred under a nitrogen

byariddcaferl 1@ lwmn ciimemategraphun (Fiewanedethyl

L g e Tl sl e e

F@gRwne gad2tye yﬁéldm&)cms aBuBl i;émiodayoﬂ i lica gel
col um 20 chronat ogr aph (hexane/ethg
a@eNMBeE@?QL%eﬁan%/%Qhy%* &det 8:822/3Y, t® give a

el %m¢? )aq TO @ mxture of the obtained
OMI0I|E% d %1nethanol (10 nL) and
t m'r &hydnméuhph—{ 1{}1mﬁobﬁ@meagded-§bﬂh¢1mabﬁﬂo hydri de

(74 mg, 1.96 nool) at OC with stirring and the
m Xt ur e oKy s ed at 25 the sane tenperature for 2
hrs. Wat tate were added to the

) ition the m xture. The

er was dried over magnesi um sul fate and
cncent ed under reduced pressure. The residue was
purNfi ed”by &hsica gel colum chronat ography
(hexane/ et hyl acet at e=4/ 1- hexane/ et hyl 88 WO

2005/ 063729 PCT/ JP2004/ 019741 acetate=l/1) to give
the ti® aizsupound %(ﬁﬂﬁﬂ@thyileﬂdnﬁwold’senydal e-yel | ow

Foig BetordthdlGbblemste 9. 2,00 4% o) 50 (11
n@forﬁylghéﬁﬂ)lﬁarorﬁého(lw(4d7 g} =31 8 Sundda)),, 7.48 (1H,

t, 5 Hz), 7.97 (2H, s). Ref erence Exanpl e 42
If—rc}ﬁa(d@b?ﬁ?-fé]sisﬂi?rtf{azc%ﬂo@@t) dapalpgimn(Q susé@nghoh 89 mmol),

trimgthyl H1lha )

ey ot LR b e T T g 280
Sl i hyslmrdeca(ﬁodr&t@, (1%264gmmpd )9 Lmdﬂr) anal tb0@éRe (150 mL)
at nosphere at roomtenperature, and after stirring

35S ftﬁpredauggﬁquq(ﬂ4n§pgen atmosphere at 90°C for 18 hrs. The

drasrayt PLfr s R FR AR e deontRle niv e 2

mlﬂtefhd ofAct iTre filtrate was concentrated under reduced

reacti o

pressure and the residue was purified by silica gel column
chromatography (hexane/ethyl acetate=9/l-hexane/ethyl
acetate=2/1) to give a yellow o0il (1.0 g). To a mixture of the
obtained yellow oil (1.0 g), methanol (10 mL) and
tetrahydrofuran (10 mL) was added sodium borohydride (74 mg,
1.96 mmol) at 0°C with stirring and the mixture was stirred at
the same temperature for 2 hrs. Water and ethyl acetate were
added to the reaction mixture to partition the mixture. The
organic layer was dried over magnesium sulfate and concentrated
under reduced pressure. The residue was purified by silica gel

column chromatography (hexane/ethyl acetate=4/1-hexane/ethyl
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15 solution was further stirred at roomtenperature
for 14 hrs., diluted with water and extracted with

wa@le@shyd72et her. The organic |ayer was washed pET/0P2004/019741
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at.ur at.ed in ried over nhdo .
SRR EE Nl Do ShTe Ohkeortrid cirmmeatr (Bugkog” Vield 60 as
pw@sy@mowﬂt&y@q&ugue was stood at room tenperature
and the 20 obtained crystals were washed with a smal |

HOMR GPRekade larfd (@Hrel.td i 5e7tfllﬂa) :tl?{lléL (&8npsund4-77 (2H,

(5525 000 200 38 o 58 ety cprmalan 4 5 o
2)2(256? eQB4§GJ(H4;Ht ,mg, =2785-8z201(2H7 nkH, 25) Ref er ence
BEng{J@‘FS/WRl@t Aghydr o- 2H£)t :wldoEy(rjan 4-yl ) met hoxy] - 2'

CH3 ~1 H OHO
&k%x%dé Sﬁ}%@%ﬂ%gﬁ,&é;ﬁ@g PCT/ IP2004/ 019741 To a

1- oxa- 6-thiaspirof 2. 5] octane (6.33 g, 48.6

oxy-2',6' -di nmet hyl bi phenyl - 3- car bal dehyde

, 44.2 mmol) in N, N-dinethylformm de (150 nlL)
was~added potassium carbonate (6.11 g, 44.2 mol ) at
roon1tﬁupersusnamsMomh05 stimeimgl sarddokoeinnxicdedeat3d’.1 g,

Lrred 100 r Th reaction n xture was
Thhcb oo d RuniBPEPEd Relt pruts 80 s F Heix gtae
wegiafldarirli dd hydnechl o1 62, AGinth1t)0 unadkr al hZ‘@récféh atmosphere
solution and the m xture was extracted with ethyl

ateroere. tenperagureac andast tel etfigvdngafinydi ous. salisphution of

SELLB o SUPEILA18 MO SO ORHERD I aimechy

eblﬁmﬂmle ofdo mihewekystiats awipricel beetkedo b:yln The reaction
filtration to give the title conpound (12. ield

gelgtian wasl dréSercrysreed. aqmqqmte@g@m}use or 14 hrs.,

SI0 P g QL Pl BT, e
3r§df 2, 18)er wasb6Rb2hkedsyitly whitet 40d( $Htumted brine, dried
ngg ;ng'éﬂgs g%alzmsgquggg(;gé concentrated under reduced
pressure. The residue was stood at room temperature and the
obtained crystals were washed with a small amount of hexane and
dried to give the title compound (8.22 g, yield 50%) as
colorless needle crystals.

'H NMR (CDCls) &: 1.69-1.82(2H, m), 1.93-2.09(2H, m), 2.56-
2.73(4H, m), 2.85-3.01(2H, m).

Reference Example 43

4'-[ (4-hydroxytetrahydro-2H-thiopyran-4-yl)methoxy]-2',6'-
dimethylbiphenyl-3—-carbaldehyde
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m, 10.05 (1H, s). Reference Exanple 44
4- ({[ 3" - (hydroxynet hyl) - 2, 6- di net hyl bi phenyl -4- 20

wQ bdosxy3reet hyl ) t et rahydr o- 2H-t hi opyr an- 4- ol OHPCTAP2804/019741
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30

The tiyle, compaund, ues 10881 Begh 5,69l 838cEaHSt 8 S33 g,

from

43~ § (fmdbydrangy taet-haaydko-2H ¢ hidipgtd1diphenel idxydrbdildehyde
, 6' - di met hyl bi phenyl - 3- car bal dehyde according to a
H2PhBdI si 4 12ammcd ) 230t NeNn@dimeidh it repedidec é1 B i) &2 added

Leld; 1009 3)apin 1 7 , Jz ~ .
Y5y Mo T DT ol J g hasare i
Bkir2iRg 4ridltre) miktdPe2wss(2Hrigd at3108°C. fkA( A, hp, The
3.80(2H s), 4.73(2H d, J=5.8 Hz), 6.67(2H _ s),
7ROt ORI AT njras7 cepCeRtEated Under. Feduced pregsure.  To

SRT OB BT PR 0n, b 2CI8TR oot M8 ene

Sobuoior Jaryy drtex yhietnoat eadGexBradiidsl BYtH etllyl Aacetate. The
sol ution of 3-brono-4-hydroxybenzoj.c acr 0.4 232

R b oI STt ety CHRLTS TPdion o T Rarcriqopisated
hdeWeSedincdte 3rE sURdehnd ey 40 101z e LY 8ddTRE diisopropyl

reaction mxture was neutralized with aqueous sodi um
eyHeoxtaetlsolaitiadmedMeti hanoThe very stedsy wdrandeklected by

SEPLESELB1 PSR PRI SN (T 508 Shatl o oo

sedbdm s ysFagen scar bonate and saturated brine, dried
ver anhydrous 10 sodi um sul fate and concentrate

URCEYR 1 ECR(Eedl Pr ebsifird.- ItHEH, ol ai Ael t4Hstl s 2wg|562-17 (2H, m),
seadtty L) S e XTI dotey. U, 4R, o,
WBeo zH 23d) ( MHB)7-RefieneRcemExan®e-7461 (2H, m), 7.83-7.92(1H,
m), 10.05(1H, s).

Referénce Example 44

4-({[3'~ (hydroxymethyl)-2,6-dimethylbiphenyl-4-

yvl]oxy}methyl) tetrahydro-2H~-thiopyran-4-ol

| |
O OH
OH O
0 CH,
S

The title compound was obtained as colorless crystals from
4'—~[ (4-hydroxytetrahydro-2H-thiopyran-4-yl)methoxy]-2',6'-
dimethylbiphenyl-3-carbaldehyde according to a method similar to
the method of Reference Example 3 (yield 100%).

'H NMR (CDCl3) §: 1.70(1H, t, J=5.8 Hz), 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=5.8 Hz), 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=7.4 Hz). |
Reference Example 45
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15 met hyl 3- brono-4-i sopropoxybenzoate H3C /CH3 | YO
Br O"CH3 O To a solution of nethyl

w@2@s06029- hydr oxybenzoate (15.0 g, 64.9 ol PCT/IP2004/019741

10
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25

ane 77.9 mmol ) and potassium
ng{’%gof - 4&%@%%%‘??“7???@ N- di et hyl f or mani de
OO nm.) was 20 added potassium carbonate (13.5 g,
el ) and the m xture was stirred at 80C for 2
ction m xture was concentrated under
: HiHe - Brine was added to the obtained
residue and the’mi xture was extracted with et hyl
) .
acet at e. e extract was dried over anhydrous sodi um
sul fate .25 and concentrated under reduced pressure.

The reélfém]élfvﬂa%l Oéuﬁrbif@'ﬂob@/‘@cili%h@@uoeﬁrg%@oéﬁ(b%ﬁ 232
é@ﬁy 2 L Q63¢29
?g§684%> %&H¥g§é at &= /@SSFgggﬁéem?ﬁhanol (330 mL) was

nespedinghdeld z(éfguxy ek d283s as The Q@La@lth.eﬁSme‘ﬂ:urel Mas
NVR (CDC13) 8: 1.41 (6H, d, J=6.0Hz) ., 3.89 (3H, s)
pevtrayl izp mth Afuegus0sedium diydroxigey polytinn ( 1ethancl

Exg n%?:ﬂzo\Zﬁd 2rHdZ) reBulda (Jtbsdhre And=#nkbHeds i BAL QI8N tracted
vithrethoy 13, deetiaret. hy Théeaotyddit evats- watsiikbd dwiret lydusduen sodium
e CH3 Br CH3 H3C H S~1~0 CH CH3 3 The ti

B¥ARRIRR SR o06t s ARt ST T LE o PFSPR TSR apivarous
Qaamn SeritE byl PBRRGH+ ACER Hd@rt @eBulBY N9 S4U¥d A The

to the method of Reference Exanple 36 (yield 97%. 1H

dIVERe {1IGBCIR)ys3all. yereowhskdd wikhoriegHylsythep/IgkamgHto give
%%e’tf%fg7ég%goun§)l45.5 g, yield 85%) as pale-pink crystals.

re

MS m/z 231 (MH')
Reference Example 46

methyl 3-bromo-4-isopropoxybenzoate

T

O

H,C._ _.CH,

Br “CH,
(o]

To a solution of methyl 3-bromo-4-hydroxybenzoate (15.0 g,
64.9 mmol), 2-bromopropane (7.68 mL, 77.9 mmol) and potassium
iodide (1.0 g, 6.49 mmol) in N,N-dimethylformamide (200 mL) was
added potassium carbonate (13.5 g, 97.4 mmol) and the mixture
was stirred at 80°C for 2 hrs. The reaction mixture was
concentrated under reduced pressure. Brine was added to the
obtained residue and the mixture was extracted with ethyl
acetate. The extract was dried over anhydrous sodium sulfate
and concentrated under reduced pressure. The residue was

purified by silica gel chromatography (hexane-hexane/ethyl
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Ref erence Exanple 48 15
(4-{[tert-butyl (di methyl)silyl]oxy}-2,6-dinethyl phenyl

w0 bwsoed7eds acid CH3 OH H C CH3 | BOH HSC 9S\pCT/@06t/B9741

10
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25

g@% g%@ §yii:Fé%ﬂ?%ﬁ&ﬂem@§t9gtg&ﬂ&%ﬂ? (H%l% ¥e|§£¥ﬁd 83%) as a

prism cryst
cédlbrbess 300t di met hyl phenoxy) (tert 20
put¥ gdlnEth | silane according to a method simlar to
f dRet etletfde é«aﬁmfieoﬁz)(ﬂe‘i‘?j(%@/as) 14- 59-4. 75 (1H,

A EOEL 5, R 4R, Jlos BTN 2 S 3 on,

252neHby|

ert - but I(dlnethyI)S|IyI]oxy} 6-i sopropoxy-2',6'
Reé%ﬁ?ﬁ?l A73_carboxyl ate 92 WD 2005/ 063729

86@16}5’:%905” @Jc&?rflelchy('ﬂﬁgengk?) e %y@) &8 thylsilane

A mXxture of
(4-{[tert-butyy (di methyl)silyl]oxy}-2,6-
di met hyl pheny|l yboronic acid (500 ng, 1.83 mmol) and

nethyIC§ b 4”|sopropoxybenzoate (667 ng, 2.38
) 0 | ved in 5 a m xture of 2 M aqueous
d68 a.spl ution (2.38 nL) and toluene (20

m.), nm4after argén substitution, 2-
dlcyEHQhexyIphosphlno 2' - (N, N-dlnethylanino)biphenyl
(118 ng, 0.29 mol) and

tri s(drhengytidlenapoenannisdi et a0k 6709188s oil from 4-
0.07 mmol ) were added. The reaction m xture was heated

Grgep-1 0o TemabhydRiencinageghing fos pheeshedrsimblgr to the
%E@hgg f'ﬁgkefgﬁé%ug gmg§eqaglﬁg§?%g%7gztne was added.

ure was ed Wt acétate and the
ﬁlg\&lRC(dDH.}l@Y gva® .digi(ed, s), 0.97(9H, s), 2.34(6H, s), 6.57(2H,
s).
Reference Example 48

(4—([tert—butyl(dimethyl)silyl]6xy}—2,6—dimethylphenyl)boronic

acid
CH, ?H
B
CH, ~OH
Hg3C S
}
: \¥’(\o CH,
CH,
CH

The title compound was obtained as pale-yellow prism
crystals from (4-bromo-3,5-dimethylphenoxy) (tert-
butyl)dimethylsilane according to a method similar to the method
of Reference Example 32 (yield 53%).

'H NMR (CDCls) §: 0.19(6H, s), 0.98(9H, s), 2.32(6H, s), 4.58(2H,
s), 6.47(2H, s).

Reference Example 49

methyl 4'—{[tert-butyl (dimethyl)silyl]oxy}-6-isopropoxy—-2',6'—-
dimethylbiphenyl-3~-carboxylate
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over anhydrous sodi um sul fate and concentrated under
reduced pressure. The residue was purified by silica

w@edosoba7omat ogr aphy 15 (hexane- hexane/ et hyl PCT/JP2004/019741

10

15

20

acetate=10/1) to give the title conpound (642 ng,
yield 82@6wa§5a yel low oil. 1H NMR (CDC13) g:

0.19-0. 26 (o6H m , 1.00 (9H, s) , 1.17 (6H, d, J=6.
OHz) , 1.% s) 3.87(3H, s), 4.42-4.57 (1H, ),
6. 57(cRH, ~95{%k, d, J=8.7Hz), 7.74(1H, d,

NE [N dd, 20 J=8.7, 2.4Hz). Reference
Exaf b

(4 “[tert- butyl(dinethyl)silyl]oxy} 6- isopropoxy 2' 6
- dInEthy|prh%y¥|-3 yl) met hanol H3C-r
C I 3 (\ﬁo{iGGSFo’elst(qﬂeﬁtméchA/lUiqu} 2 6-

Eﬁe&%%%mwn‘i@sae?&akm 5, 4 .63 AhbeFSafd Imethy1 3-

rom

bro@pfe$isdpﬂqﬁdkybﬁatbyt¢sKSQW]mgg&%iasimmpnbpway -@isfBlved in
- dineth phenyl - 3- car boxyl at e accordlngéto a

% nFthod q
& FHFEFES L Und HEERGESoF AL GHEBTBEANSP LI T6o | [ 3 L) an

en 1 r S urctl noo 9H
%é% @ éﬂ) YR (%ggzééftg 199%@111(%1&(%&%% r’%é 24 s)

deBChoE@(mllﬁhmaphmoea(iK-N K d neg Hete)n i nobb Sy 1 s)118 mg,
1H, d, J=

?izé(é$glgkﬁﬁgﬁgggg kﬁﬁ%ﬁéﬁdéneécetone;gapalaaélum(OFl(67 0 mg,

8- 0%-fuh?l r RIAY latded( t ethahysH @i RMk20ré- was heated under
onxy)blphenyI 3-yl ] net hoxy) phenyl ) propanoate 0 0 CH,
geplun wrlen iagn agbopeekypsphere for 1 day. The reaction

d I
ey r FRGR ) BROGPREE St A0 oSSR s

dxyraseddanadh @2hyl gcefadd didltheAdganic layer was dried
tributyl phosphine (2.97 nL, 11.9 mmol) in tol uene
PY2D HhydRedissSiofisn ERéEate and semicegtaaged under reduced

pressure. The residue was purified by silica gel chromatography
(hexane-hexane/ethyl acetate=10/1) to give the title compound
(642 mg, yield 82%) as a yellow oil. _

'H NMR (CDCl3) §: 0.19-0.26(6H, m), 1.00(9H, s), 1.17(6H, d,
J=6.0Hz), 1.92(6H, s), 3.87(3H, s), 4.42-4.57(1H, m), 6.57(2H,
s), 6.95(1H, 4, J=8.7Hz), 7.74(1H, d, J=2.3Hz), 7.99(1H, dd,
J=8.7, 2.4Hz).

Reference Example 50

(4'—-{[tert-butyl (dimethyl)silyl]oxy}-6—-isopropoxy-2',6"'—
dimethylbiphenyl-3-yl)methanol
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1,1' - (azodi car bonyl ) di pi peridine (3.00 g, 11.9 nmol)
was added by snmall portions. The, m xture was warned to
\Nmmmmmﬁﬂuperature and stirred for 24 hrs. HexetBJEK2604/019741

pr eC| pitat eﬁ nso?"g‘éf]gg 878 e?‘it’%oanmea(t ur%t 2?2@* o? S czllhl from

héthy Bt Wokerardany L ad bk thiders ingdyerd ) - 6#3‘3&5@1&‘@0&3&2 ",6'-
the residue was purified by silica gel colum

AP HRY BjRdismyY L Regarkornbata raﬂcoa@épat EPhexBgid)og gimilar to

g L e ARV Vg o kg o) (2 0% 0

5 4 §BRL. (eocag)Hs njo 221687-s2, OB(0H9HY) s)2. 2318HHS)d, J=6.2Hz),

2 60(2 H t, J=7. 8Hz) ,
%86«% “usdd ool ) g 4 (3 oy T3 o)
é% -?4%1?1) a6 38 6 2(4*7' om(1H7 98 J7=2161(H'éh| 7.24-
27 7.35-7. Exanpl e
2 9&(NK)2@05/063729 PCT/JP2004/019741
% iésﬁ met hyl -4' - (tetrahydr o- 2H pyr an- 2- yl oxy) bi phe
]nethoxy}phenyl)propanoic acid OH OO To a
10 bl o of- (et hyk+By{ 44 {{ & edRiPdrod2nlpetaydro- 5
2H pyr an- 2- onxy blp%eny - 3-yl ] mét hoxy} phenyl ) pr opanoa
Y ox ) Bigtheny 1-8-30 I mebh9xy ypheaHa pslopgsoaty and
tetrahydrofuran (6 nL) was added 2 M aqueous sodi um
hydr oxi de so jon (2 nL) and the m xture was stirred
B 24 hrs. Water was added to
d the mxture was neutralized
d 0% aqueous ’ \'8\§@Iut|on and extracted
with ethyl acetate. The extract was washed wth
saturated brine, dried over anhydrous sodium sulfate
and CchswEdﬁﬂdﬂjd&nﬁ%thyﬁdBGed—hﬁmfﬁxyﬂhbnYEDprbpsnﬁbme (1.43 g,
was recEéstalllzed fromethyl acetate- hexane to giv

T hed 1l c dpolirdhy b 456! i tipbydg o788y Pykan -y 1oxy) biphenyl-
0 le t al 6
15 ?%f&ﬁ%%ﬁgg 138 O}j? 2?_‘| §4 r{lrk!;ii‘]'\’g? X 1%%1‘:%lpillo§§h§ng (2.97 mL,
P1 2B (ndddy1)S)in ioﬁﬁéﬁél(IZOJmﬂ 6lds) st2r9éd2ehdér 1ce coollng and
J 7. GFE) 3. 60-3. 66(1H, 91- 3. 99 1H l@ &
)1' q&ﬂyﬂqrbpnyaL§13+93r1q§qgg(é Q i%@ mmol) as added

gyléméﬁjiﬁﬁfyﬂlogg. 7Tﬁé(m1xture was warmed to room temperature

and stirred for 24 hrs. Hexane (60 mL) was added to the

20 yeaction mixture and the precipitated insoluble material was
filtered off. The filtrate was concentrated under reduced
pressure and the residue was purified by silica gel column
chromatography (hexane-20% ethyl acetate/hexane) to give the
title compound as a colorless oil (3.05 g, yield 83%).

25 'H NMR (CDCls) §: 1.58-1.75(3H, m), 1.85-1.90(2H, m), 1.97-
2.08(1H, m), 2.23(3H, s), 2.60(2H, t, J=7.8Hz), 2.89(2H, t,
J=7.8Hz), 3.61-3.66(4H, m), 3.91-3.99(1H, m), 5.07(2H, s),
5.46 (1H, t, J=3.1Hz), 6.88-6.97(4H, m), 7.08-7.16(3H, m), 7.24-
7.27(1H, m), 7.35-7.43(3H, m).

30 Example 2
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20 7.27 (1H, m, 7.35-7.43(3H, m. Exan'pl e 3 net hyl
3-{4-[ (4" - hydroxy-2'-nmnet hyl bi phenyl

W@ kosmsITexy] phenyl }pr opanoat e I | O~-CHBCTIE2504/019741

10

15

20

25

i e

(y3,]ﬁietgoxy&31'2§nyﬂmp|rbpandlp aoicﬂlenesul foni c aci d
nonohydrate (0.156 g, 0.821 nmol) in nethanol (60 ni)
was stirred af oomtenper ature 95 WD 2005/ 063729

/ JP2004/ 049741 dJor. 2 hrs. The reaction solvent was
@ pressure, and the residue

zd at eoHwashed with saturated
brine, dried Over anhydr gneS| um sul fate and
concentrat ed under reduced pressure The resi due was
purified 8 y1stidd0RkthQh U (£hy pralRAHYANY /— (tetrahydro-
(20% 60% et hyl acet ate/ hegang?(to(gl ve thgntl | e ( Y
e8nppuan-1-3y Ky biphenit1 989§ 1 I mesthoxydiphienyd $pvopemeste (0.599

3 I A0, L PR S0 oz (6 i s

wbyagt hoxydaieind Jspaepaniyerétide @dlutionHi2 HeLCQiddeche
title conpound was obtained as colorless prism
@py§p§¢SW$$(ﬁﬁqﬁgﬁﬁypt room temperature for 24 hrs. Water was

§F§iéd[ oxy}?é/hen lgjpogg;ﬁg%{\%gel ggc}g&]oﬁ N m géure et h r(lfuuallzed

sifhl 20% t qidwmgTeiited cobc bl aspliec ibr( yaJnell éx8tdcted with ethyl
recrystallized from hexane- ethyl acetate). 1H NWVR

gepeass - g:The ertraqt wps waslheq (V21|J|'—h satyratedyhring, gried
%85 Sl gt 4488 ipq SRRk ofor spguced

pibbsuje 7. Bte ket30Bk, way . ré&xeypial 15 zeelt fiybm ethyl acetate-—
Bekand (€5 gryrfx}eh%% 238! Xl bl hden?/ol.'433'6 g, yield 75%) as

colorless needle crystals.

'H NMR (CDCl3) §: 1.58-1.76(3H, m), 1.85-1.90(2H, m), 1.97-
2.10(1H, m), 2.23(3H, s), 2.65(2H, t, J=7.6Hz), 2.91(2H, t,
J=7.6Hz), 3.60-3.66(1H, m), 3.91-3.99(1H, m), 5.08(2H, s),

5.46 (1H, t, J=3.1Hz), 6.89-6.97(4H, m), 7.11-7.16(3H, m), 7.24-
7.27(1H, m), 7.35-7.43(3H, m).

Example 3

methyl 3-{4-{(4'-hydroxy-2'-methylbiphenyl-3-

y1l)methoxy]phenyl }propanoate

A solution of methyl 3-(4-{[2’'-methyl-4'- (tetrahydro-2H~-
pyran-2-yloxy)biphenyl-3-yl]lmethoxy}phenyl)propanocate (3.78 g,
8.21 mmol) and p-toluenesulfonic acid monohydrate (0.156 g,

0.821 mmol) in methanol (60 ml) was stirred at room temperature
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yl ) met hoxy] phenyl } propanoate \ \ I H CO0111 '0 CH 3
CH3 0O 25 The title conpound was obtai ned as a
W@ 200810354 ow oi | from nmethyl PCT/JP2004/019741

[ t hyl b| en
St Ry P ERe e T Sbed BN SVamarersdoray Fatuoed
szrmtsh@é shdti tieg deildie wakhadlefedxarg @thylybektate, washed

9299 . 96 WD 2005/ 063729 PCT/ JP2004/ 019741 1H NMVR
15pteravedpyigig, griedyoger (gphydroup-maggpgyun sulfate and

EfSchiiachs wink: Alblan BARLIE Sl 330 g orsciea
5 Byl@ilitZ(8&l dff)lunﬁ’x Mrrimaibd;fhpm (20%& fﬂ’o}%?eztBQ:BH m
5 Exanple 6 {4-1(4" -net hong - met hyl bi phenyl

ﬁ%ﬁﬁék%%@hm &Wﬁaﬁ&?cté ? eomppnd d5- 04 @Hsmld 98%)
The it bhh 8 £Q8P NG RS oqlgt ai ned as colorless needle
10 crystals from net hyl
™[ 4/k( 377 mEMHTOXY- 2' - met hyl bi phenyl - 3-
Mgho?y] phenyl } propanoate according to a nethod

the nmethod of Exanple 2 (yield 56%
10 fﬁQ@)Lgt(@"Lh%& imeaﬁmg}@mgﬁ@ﬂ%lﬂ;ﬂ ate). 1H NWR

t, J=7. THz) ,

Zflgme(cnplxyiphqrﬁrh}:provapplcsaesoé3H s), 5.08(2H, s),
6.77-6.81(2H, m, 6.92(2H, d, J=8.7Hz), 7.11-7.18(3H,
a7 (1H, m, 7.36-7.44(3H, m. Exanple 7

nmet h 0
3-( (cy&l opf opy! et hoxy) - 2' - et hyl bi phenyl - 3-
ybImethegy} phenyl jpFoparmogt® O 20 | / CH3 CH,

o

The title compound was obtained as colorless prism
crystals from methyl 3-{4-[(4’-hydroxy-2’'-methylbiphenyl-3-
15 yl)mefhoxy]phenyl}propanoate according to a method similar to
the method of Example 2 (yield 31%, recrystallized from hexane-
ethyl acetate). ,
'H NMR (CDCls) &: 2.21(3H, s), 2.65(2H, t, J=7.7Hz), 2.91(2H, t,
J=7.7Hz), 5.07(2H, s), 6.69-6.75(2H, m), 6.92(2H, d, J=8.7Hz),
20 7.09-7.15(3H, m), 7.23-7.26(1H, m), 7.35-7.43(3H, m).
Example 5
methyl 3-{4-[(4’'-methoxy-2’'-methylbiphenyl-3-
yl)methoxy]phenyl }propanocate

25 The title compound was obtained as a pale-yellow o0il from
methyl 3-{4-[(4’'-hydroxy-2’'-methylbiphenyl-3-

yvl)methoxy]phenyl }propancate and methanol according to a method
similar to the method of Example 1 (yield 92%).
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\~V1l/ O The title conpound was obtained as a col orl ess
oil from nethyl
wW®240440$3729 - hydr oxy- 2' - nethylbiphenyl PCT/JP2004/019741

h I I th I
LB B PP R AR B a2 ?e?IIie"ﬁe" o B 289 (211,
@eamslﬁe)l 8Y6€(3H 8399, 32@3I\(§Hm 3) 434 d , sfPxaephe-8.82 (21,
4-{[4" - (cyclopropylnethoxy) 2' - net hyl bi phenyl - 3-
yrI)] mét AdxX¥H phenyd3§rdizdnoi’c 18cV d1 D3RO MA005/-6437287 (1H, m),

gﬁﬁ$9€2g932§19741 Ol / CHB 1 / OHOThe title
oun ob %alned as colorless needle crystals
5 fexampret Byl 3-(4-{[4'- (cyclopropylnethoxy) 2' -
net hyl bi phenyl - 3-yl ] net ho phenyl ) pr opanoat e
ébd&rdﬂﬁg‘W@t%P%YT%H1mﬁ$h§1£ﬂpb?nYb‘ghe met hod of

T RSk ¥ it fHoarigE KRIR, 17" Ch) “Exampl e

met hyl 3-{4-fK(4' -i sopropoxy-2'-nethyl bi phenyl -3- 10

yl ) met hoxy anyl%propanoate cH3 ~1 ~0 H3c~o / CH3
/| ~CH3Z® it ggpound was obtained as a

G@l or @ from hyl

3- {8~ [ T4 -Pydr oxy- 2' ~fret ylmlphenyl 3-

yl ) met hoxy] phenyl } pr opanoat @ and 2- propanol accordi ng
to a 15 nethod simla o the nethod of qHIe 1 1
(viel dTPgoFitl %/BC?II‘QO%@ EVHEP LRLARP) 25 1gplorless needle

10 ?tr{ﬁstjaﬁ.é fkéﬂﬁﬁ&ﬁ%}/ 32{4'IEtt(I4yLI‘aé91'?@£5Yiz'3methy1blpheny1 3-

) met hoxy]| phenyl }propanoi c acid 20 'cH3
yl)methoxy]phenyl}propanoate according to a method similar to
the method of Example 2 (yield 56%, recrystallized from hexane-
ethyl acetate).

'H NMR (CDCls) §: 2.24(3H, s), 2.65(2H, t, J=7.7Hz), 2.91(2H, t,

15 J=7.7Hz), 3.83(3H, s), 5.08(2H, s), 6.77-6.81(2H, m), 6.92(2H, d,
J=8.7Hz), 7.11-7.18(3H, m), 7.24-7.27(1H, m), 7.36-7.44(3H, m).
Example 7 ,
methyl 3-(4-{[4'- (cyclopropylmethoxy)—-2’-methylbiphenyl-3-
yl]lmethoxy}phenyl)propanoate

20
o
:;7//N\o CH, ~CcH,

o
The title compound was obtained as a colorless oil from

methyl 3-{4-[(4’'-hydroxy-2'-methylbiphenyl-3-
yl)methoxy]phenyl }propanoate and cyclopropylmethanol according
to.a method similar to the method of Example 1 (yield 85%).

25 MS m/z 431 (MHY)
Example 8
3-(4-{[4'- (cyclopropylmethoxy)-2'-methylbiphenyl-3-
yl]lmethoxy}phenyl) propanocic acid
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OH H QG CH O The title conpound was obtai ned as
colorless needle crystals from nethyl

W®@24044063729 - | sopr opoxy-2' - net hyl bi phenyl - 3- PCT/JP2004/019741
yl ) met hoxy] phenyl } pr opanoat e according to a net hod
simlar to et hod of Exanple 2 (yield 56%
recryst i Qmohexane- 25 ethyl acetate). 98 WO
2005/ 063 PCT/JPZOOA 9741 ¥§ mz 405 (M)

3 (4-{[4' - (benzyl oxy)-2'-net hyj bi phenyl - 3- -
yl ] met hoxy} phenyl ) propanoate s O/ CH3 / QUCH, O The
titl e Gbeptihiewasnmbiral wad. abtaioed cad esslcailleskr naedle

th 4- t hyl bi ph
SRR ARSI coato L& Sh GUERAEYAEChEIY) -2~
%Qawbmghéﬁy@—sr@t]f&%h%w ﬁémt,p 4;5)!fkepal?}'z:taftgolaeEomun% to a
Exanpl e (yreld 10 Exanpl e
> Bethof] 4im{ banzto o:tye) mz'thpgt ny| E)xqai\relrwlz aywld 43%,
cid O,CH3 O 15 Th
|tngggﬁ%%gﬁgn%ﬁgpaﬁggﬁggg jwﬁé%#?%?s needl e °
orsy siyal 819 (s et hyl
3-(4-3[4' (benzyl oxy) - 2" - met hyl bi phenyl - 3-
foRy} phenyl ) pr opanoate accor di ng to a met hod

t f %
REThLR 31 Pa- | OF TRl DA AR BB 438 £
10 WSmé%biy]ﬁX@ml)@rb%aﬁehhw
3-[4- ({2 ~methyl -4' - [ 2- (4-methyl -1, 3-t hi azol - 5-

e
CH,
J\\@/Yo\
c o CH, CHy
o]

The title compound was obtained as a colorless oil from

methyl 3-{4-[(4’'~-hydroxy-2'-methylbiphenyl-3-

yl)methoxy]phenyl }propancate and 2-propanol according to a
15 method similar to the method of Example 1 (yield 78%).

MS m/z 419 (MH")

Example 10

3-{4-[(4’'-isopropoxy-2’'-methylbiphenyl-3-

yl)methoxy]phenyl }propanoic acid

Hc” o CH, or

(o]

The title compound was obtained as colorless needle
crystals from methyl 3-{4-[(4’'-isopropoxy-2'-methylbiphenyl-3-
yl)methoxylphenyl }propanoate according to a method similar to
the method of Example 2 (yield 56%, recrystallized from hexane-

25 ethyl acetate).
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yl) et hoxy] bi phenyl - 3-yl } net hoxy) phenyl ] propanoate N
CH I Sol / ClI / O 99 WO 2005/063729

weEFansa6x2004/ 019741 The title conpound was obt aPCEIP264/EI741

10

15

20

hyl |
g‘r \QAi.‘n)f }z‘tbSEM oxt 2" _met hyl bi phenyl - 3-

Elx);@n,aoxy] phenyl } pr opanoat e and
2-(4-nmethyl -1, 3-thiazol -5- yl)ethanol according to a

method 37 htthk4 tolbene yAermbd2 ﬁm@t@d@qﬂh@nyl@r el d
14
g’-%[ eﬁlg@y %}%%“3’01%&‘(”?3)’?2 ﬁggﬁyle- |, 3-thiazol - 5-

yl ) et hoxy] bi ph - 3- yI}nethoxy)phenyl]propan0|c acid
NCH3\ O 10 / I/ CHOH 3 O The title conpound
was obt ai ohef g crystals from net hyl

3-14- ({2
° 5- vyl )e?*hoxy] bi phenyl I }r?éat hoxy) phenyl ] pr opa

QA e according to a nethod siilar to the nmethod of
Exan'ple 2 (yield 15 77% recrystallized from
hexaneTBenfttie &t nd wsswgta@se W»)a EQ&H;BF%S&SOH from

e —{4-[(4’~hyd 2’-methylbi -
%gfw{[Z' { ﬁwyl X -rfi%{y pyrrln?jil: o lypl D) opoxy) bi phenyl -

gl)mbtmym;e}rmie}mrbppnopaeoam@ }:@nZ\yll alcoROlOacihhg to a
%et od giéﬁlar to the method of Example 1 (yield 79%).

MS m/z 467 (MH")

Example 12

3-(4-{[4'~ (benzyloxy)-2’'-methylbiphenyl-3-
yllmethoxy}phenyl) propancic acid

' |§ln o

o}

The title compound was obtained as colorless needle
érystals from methyl 3-(4-{[4’'-(benzyloxy)-2’'-methylbiphenyl-3-
yvl]lmethoxy}phenyl) propanocate according to a method similar to
the method of Example 2 (yield 45%, recrystallized from hexane-
ethyl acetate).

MS m/z 453 (MH")

Example 13

methyl 3-[4-({2’'-methyl-4'-[2- (4-methyl-1,3-thiazol-5-
yl) ethoxy]lbiphenyl-3-yl}methoxy) phenyl]propanoate

N CH; Ii.n o
JOWe .
S 0 CHy o,
o
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A solution of nethyl
3-{4-[ (4" - hydroxy-2'-nethyl bi phenyl -

w2005 pessehoxy] phenyl } propanoate (0.602 g, 1. 60Pa@mmmi294/019741

10

15

20

25

3-(pyrédin-. 2-yl -l-ol (0.822 g, 6.00 nyol d
tri phe%% p%loélp%i%ogl%?%%g?&%? %&-(ﬁ)mrﬁgolg)s anrown 021 From methyl
Bel4ahydir-afyanaxy20-neihyiwigshdria~@eol i ng 25 was
stirred and di ethyl azodicarboxylate (40% tol uene
¥ TR TRARY Ipheny lipropanea temind wad 4amaslyl The3 tibdancd —5-

dto r irpe ~
YELetEDIY ARchBifly, POt SRRk Sootnt dipttfon o
Erauwchsl Iprigaslde6amy.t he resi due was purified 100 WO
2005/ 063729 PCT/ JP2004/ 019741 by silica gel colum
¥ rdfat Rty @FhY (20% 60% et hyl  acet at e/ hexane) and
Bk &tijge HPLC to give the title compound as a
yel I'ow vi scous oil (0.446 g, yield 56%. M5 mz 496
BVHY) ({5 eainylle 416 [2- (4-methyl-1,3-thiazol-5-

3:(4-{[2' -nmethyl -4' -(3- ridin-2-yl)propoxy) bi phenyl -
S SRR oy bt Breng 4 BySPaRd ¢ iy,
CH3 O A sol ution_qf nethyl
3-(4-{[2" - et din-2- 10

tipoxy Mok hoxy} phenyl ) pr opanoat e
?(ilﬁ\él{}gh ‘ t hanol (5 nL) and
t¥€t rafly Y aqueous sodi um
hydr oxi de solution (1.5 nmL) and ehe m xture was
stirred at roomtenperature for 75 hrs. Water was
added The ttHd lee gOMPOHNH w2rabtadm@d e APkPLtesslate

' 15 W 0% agueous . eitri¢c_agid, s 00 3
GRYH LRl ot athiT ol SR BV e 21 fa a3
viRasdas 8-y ) eahokel Bipibenyie, 3-gili}ad thoxe) plealyHigrndpancate
sodi um sul fate and concentrated under reduced

preredimg thhé reshadesitaslypurtor itbg Bythedich f@mple 2 (yield
u t 9 1) e ane- et hyl

Z?Jé’t gine e a?ng!i lggéragg%(?/rét a )?aﬁltzeggtp ?gmgg%ﬁéﬁgy(' d

Mg at ot et88eMale to give the title conpound (0.186 g,

%(i el d1e4E§L°§ as colorless prismcrystals. M nfz 482

methyl 3-(4-{[2’'-methyl-4'-(3-(pyridin—-2-yl)propoxy)biphenyl-3-
yl]lmethoxy}phenyl) propanoate

OO
I SN o CH3 \©\/\r(o\cﬂ:J
/

(o}

A solution of methyl 3-{4-[(4’'~hydroxy-2’-methylbiphenyl-
3-yl)methoxy]phenyl}propanoate (0.602 g, 1.60 mmol), 3-(pyridin-
2-yl)propan-l-o0l (0.822 g, 6.00 mmol) and triphenylphosphine
(1.57 g, 6.00 mmol) in tetrahydrofuran (20 mL) under ice-cooling
was stirred and diethyl azodicarboxylate (40% toluene solution,
2.72 mL, 6.00 mmol) was added. The mixture was warmed to room
temperature and stirred for 42 hrs. The reaction mixture was

concentrated under reduced pressure and the residue was purified
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Exanpl e 17 net hyl
3-(4-{[2' -nethyl -4" - (1-propyl but oxy) bi phenyl -3- 25

\thwmm&hmyy}phenyl)propanoate CH3 / O H,C O QrOr/aidi/019741

10

15

20

25

T I oi |
PYonthed i SO SHER ARSI MR BB ORERTF ' 1os
H‘Qaﬂé)ﬂé/l&ﬁ&}@ Bﬁﬁ/ﬂ)?éﬁ@ﬁéﬂi\% MHPLC to give the title compound

| ) met ho hen } propanoat e and 4- heptanol according
5 & VB dto0 SiopERaP o (8 bt st ot b BeAhpl e 1 (yi ol d
ﬁgo /z 1¢§dﬁﬂﬁ §CDClS) 8: 0.94 (6H, t, J=7.2Hz) ,
1.31- 1 81 (8H m , 2.22 (3H s), 2.60(2H t, J=7.
Bkample 21689(2H, t, J 7. 8Hz) , 3.66(3k, s) 5 4.23-4.31

oy ol e Ay i o St
giz %mlpﬁme’f@ ) E.r?gamlc A

4-{[2'- et hyl - 1- propyl but oxy) bi phenyl -
yl'] met hoxy} phenyl yprgpanoic acid CH3 10 OH H C OCH3

O The title cg
crystals fro (4- -methyl -4"-(1-
prenyl ) pr opanoat e

:ﬁykbukagg @ -3-yl

according to a hod simlar to tihe nmethod of

hple 2 (yield 779@ 15 recrystal Pized from

h 1 0 94 6

127 3y SR LY Bl G55 ey 10804 & Plgmigin-2-
i/l)ﬁFapcﬂ'jZ))blp?Je&l'(LQBl-yI]mdﬁ?o%hen@lXﬁrépSﬂééﬁ (ﬂ) 401 g,

07§2H s), 6.73-6.80(2H, m, g:2H d, J=8

9 12} swmold injmgthppel 5 sz>7az@(1:ﬁ rﬁilydvoéwaraﬁ 4< i) was
9

Q&?eg% @(%e%%% ggglb)ﬂﬁﬁl\ h%qlrodudet ﬁﬁlgl‘%ﬁreln(lr 3_mL) and the

mixture was stirred at room temperature for 75 hrs. Water was

added to the reaction mixture, and the mixture was neutralized
with iO% aqueous citric acid solution and 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 (50% ethyl acetate/hexane-ethyl acetate) and
recrystallized from ethyl acetate-hexane to give the title
compound (0.186 g, yield 48%) as colorless prism crystals.

MS m/z 482 (MH")

Example 17

methyl 3-(4-{[2'-methyl-4'-(l-propylbutoxy)biphenyl-3-
yl]lmethoxy}phenyl) propanoate

CH,
J "
Ha C o CHa \©\/\‘(0 ~ CH3

o
The title compound was obtained as a colorless oil from

methyl 3-{4-[(4’'-hydroxy-2'-methylbiphenyl-3-
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yl ] met hoxy} - 2-fl uor ophenyl ) propanoate CH3 OC O CH3 O
The title conmpound was obtained as a colorless oil

wo e@s06229 et hyl 3- (2-fl uoro-4-hydroxyphenyl ) pr pOEMRRA042019741
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25

FRLns sy RERETRSTS: B R PP hePRERET 00 o 2

aechodi $0nileA tarehbofleShod | &f Hxanidle nethodiafe5%) .

Exanple 1 (yield 76%. M5 mz 513 (M+) 102 WO

2’@)@%6@ sbaiy ibﬂ%&ﬁblgmﬁﬂE%ﬁﬁb} 23 -1.81(8H, m), 2.22(3H,
4 s D _oXy)-2' . 6 adijet hyl high -33y h

i 2AE el benmalar 5 el heeny S

@.33Fhe31 {1H e mgnPo0Ad2hass pptai Hed .89 (2H|, an) £S6. 84603 (2H,
crystals fromethyl 3- (4-{%4‘ -6benﬁﬁl oxy%- 2! ,6" -

® met P pf prielA - Byl b hbsdA (3Lf Mior dpRen|t §HrIpaia
ERamBf€0igli ng to a nethod simlar to the method of

Exanple 2 (yield 57% recrystallized from

Reptahi2 etrmtlhydedt’ at(@)yprddy M ttoxy ) 48 pheMty 3- Exanpl e

2]1. et hyl : :
%h’let‘?%‘zf‘-‘l}(@-eé‘é’ﬁ&£§8¥’ﬂa%ﬁ-afl,‘%' - di et hyl bi phenyl - 3-
yl ] met hoxy} - 2- f| uqr ophenyl ) propancate CH, \ \ | O

Q70O 1C O 15 The title conpound was
obt ai ned as rhesd oy from et hyl

3-(2-flluor hydroxyp&pte and [4'-(2-
HC o CH,

o

The title compound was obtained as colorless needle
crystals from methyl 3-(4-{[2'-methyl-4'-(1-
propylbutoxy) biphenyl-3-yl]lmethoxy}phenyl) propanoate according
to a method similar to the method of Example 2 (yield 77%,
recryétallized from hexane-ethyl acetate).
'H NMR (CDCls3) §: 0.94(6H, t, J=7.3Hz), 1.33-1.76(8H, m), 2.22(3H,
s), 2.65(2H, t, J=7.7Hz), 2.91(2H, t, J=7.7Hz), 4.23-4.31(1H, m),
5.07(2H, s), 6.73-6.80(2H, m), 6.92(2H, d, J=8.6Hz), 7.13(3H, d,
J=8.6Hz), 7.24-7.28(1H, m), 7.35-7.43(3H, m).
Example 19
ethyl 3-(4-{[4'- (benzyloxy)-2',6’'-dimethylbiphenyl-3-
yl]lmethoxy}-2~fluorophenyl) propanoate

CH,
Il:i o F
o o, \(I/WO\/CHB
o
The title compound was obtained as a colorless oil from
ethyl 3-(2-fluoro-4-hydroxyphenyl)propanoate and [4'-
(benzyloxy)-2’',6'-dimethylbiphenyl-3-yl]lmethanol according to a

method similar to the method of Example 1 (yield 76%).
MS m/z 513 (MH")
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et hoxyet hoxy)-2', 6'-di nethyl bi phenyl -3-yl ] net hanol
according to a nethod simlar to the nethod of

W(Exwﬂrpbaazs& (yield 93%. MS mlz 495 (M+) 20 BErempt2004209741
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%kgﬁﬁ p(2- et hoxyet hoxy) -2', 6' - di met hyl bi phenyl - 3-yI
oxy}- 2-fluorophenyl)propanoic acid CF 3 O/ F
H3Q40([4/ - (béniH oxghi~20, Thedimé tigy neimenyd -8agl Imethoxy )} -2-
obtai ned as_colorless prism 25 crystals from et hyl
31pgropheny bl REARANPICHELYS- 2' , 6' - 103 WO 2005/ 063729
PCT/ JP2004/ 019
di net hyl bi H"en : nmet hoxy} 2-fluor ophenyl ) pr opanoa
te accorgis S stfmi | ar to the nethod of
ystal l{zed from
: 257 (M) 5 Exanple 23
il 3-(4- {[2‘ -di methyl 4' -6t etrahydro- 2H pyran- 2-
yl oxy) bi phenyl - 3- yI ] met hoxy} - 2-fl uor ophenyl) pr opanoat e
CH, Theé OLOGH,concoiHg @aFhebtained compolodleas prism

%%%‘t?ﬁaoﬁamm S Ranit ol B 5 6 -
duﬁethyibﬂphértﬁiaalwqrn@tﬂéskwlz":trmzfd&l E)ELPBEGf{éné’ﬁﬁ@

] met hanol according to a nethod simlar to the nethod
ECEXARpY et g yiedhgd SQ%laWW@%Wt@WPf Egample 2 (yield

??2@#? %¥S€§Lﬂ%{(zf‘d Effa?‘o%?/?"zan% etdl B p}]ényl - 3-
MB) mpet bexiphenyl } pr opanoat e
Example 21

ethyl 3-(4-{[4'-(2-ethoxyethoxy)-2',6’'-dimethylbiphenyl-3-
yl]methoxy}-2-fluorophenyl)propanocate

_ G
o F
C\/0\//\\0 O CH, \©1d1/0\/c’*3
o

The title compound was obtained as a colorless oil from
ethyl 3-(2-fluoro-4-hydroxyphenyl)propanoate and [4'-(2-
ethoxyethoxy)-2',6’-dimethylbiphenyl-3-yl]methanol according to
a method similar to the method of Example 1 (yield 93%).
MS m/z 495 (MH")
Example 22
3-(4-{[4'-(2~ethoxyethoxy)-2',6’'~dimethylbiphenyl-3-yl]methoxy}-

2-fluorophenyl)propanocic acid

[o] F
\©/\AW0H
(o]

The title compound was obtained as colorless prism

CH,

crystals from ethyl 3-(4-{[4'-(2-ethoxyethoxy)-2',6'—
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CH3 \V\ 1 O/~FQOfC HOCH3 O The title conpound
was obtained as a colorless oil from 20 ethyl

W®2(044063729 , 6' - di net hyl -4' - (t et rahydr 0- 2H pyr anPQF/JP2004/019741

10

15

20

25

o) bi phenyl - 3-yl th = 2-f I
R n B R Lo e d i A2 b R B 52 ROA s
Bxaspbeng €¥i&lMeidd siMB18k71428né Midthod6EBkEMBDe 25 (yield
3-{2-fluoro-4-[(4'-hydroxy-2',6"-di nethyl bi phenyl - 3-
VIBnetREXYF Bh %%r%pahbieeaae'r@thm aNBt2085/- 063729

%Tf“ZEZQ%@Q& 741 CHB\ \ I O/ \ ( OH HOCH O The
1t conpound was obtained as colorless prism

aes28rom et hyl 3-{2-fluoro-4-[(4'-hydroxy-2',6"-
di met hgl bi phenyl - 3-yl ) met hoxy] phenyl } pr opanoat e
&yLdPnd?t 62" & mtimsdhyintf af tebraelnasiiioRyspn-2-

TOTRB Pap i SRR 2 S Fih L emopraoste

et hyl
3-(4-{[2")¥® th I-4'-(Fl-propyl but oxy) bi phenyl - 3-
| ] metRexy opophenyl ) propanocoate O CH3 a a, H
OH 3 3 O The ti coppoupd was obtained as a
~

cH orPess”oi Fisfrom et hyl
3-{2-fluoro-4-[(4'-hydroxy-2' 06" -di net hyl bi phenyl - 3-

/1) o | PREDVLLB1 SpaSs e B0d, fofopt Aol sei2id 091 £ron
@%ﬁ?hd38%Q@fluoro—4—hydroxyphenyl)propanoate and [2',6'-
dimethyl-4'- (tetrahydro-2H-pyran-2-yloxy)biphenyl-3-yl]methanol
according to a method similar to the method of Example 1 (yield
89%) .

MS m/z 507 (MH")

Exampie 24

ethyl 3-{2-fluoro-4-[(4’'-hydroxy-2’,6’'-dimethylbiphenyl-3-
yl)methoxy]lphenyl }propanocate

CH, .
O (o] F
(o] CHy
HO CH, \@/Y ~o
. (o}

The title compound was obtained as a colorless oil from
ethyl 3-(4-{[2’',6’—-dimethyl-4’'—- (tetrahydro-2H-pyran-2-
yloxy)biphenyl-3-yl]lmethoxy}-2-fluorophenyl)propanocate according
to a method similar to the method of Example 3 (yield 97%).

MS m/z 423 (MH")

Example 25
3-{2-fluoro—-4-[(4’'-hydroxy-2',6’'-dimethylbiphenyl-3-
yl)methoxy]phenyl}propanoic acid
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1H NMR (CDC13) 6: 0.94 (6H, t, J=7. 2Hz) , 1.23 (3H
t, J=7.2Hz) 1.33-1.76(8H, n), 1.98(6H s), 2.57(2H,
WO 2003063786Hz) , 2. 89(2H, t, J=7.6Hz), 4.12(2H, PBCT/JP2004/019741
J=7.2Hz), 4.21-4.29(1H, m, 5.06(2H, s),
6. 62- M), 7.05-7.12(2H, m), 7.18 (1H, s),
7.33-1%¢, 34 020 F7.42 (1H, t, J=7. 5Hz)

5 o6’ - ©propyl but oxy) bi phenyl - 3-yl
] met hoxy} - 2-fl uorophenyl )oropanoic acid CH3 CH3 O/ -1

F\ OH HCOCH3 O 105 2005/ 063729

PCT/ P34 Q19 é4domddend ivd £ ob@apasadaywaso dit s gprasm

colorl ess needle crystals from et hyl

quygqﬁ%g fgomdgﬁgyhyqtQ@tﬂlppro—4—[(4'—hydroxy—2',6'—

. i ph -3 - ;

B R e e G S R
5 afethoanpliei2atytel thé ne2Mod ecr gxampl e z2d(firedmd 82%,

hept ane- et hyl acetate). 1H NMR (CDCl3) 8: 0.94 (6H, t,

Jerryigppllizedstiqophexpne-gthyl1agetasy] - s), 2.64(2H,

tus ¥5% BYB)wpd 91(2H, t, J=7. 6Hz) , 4.21-4.29 (1H,
m V& 08C3H s), 6.63-6.71(4H m), 7.06-7.13(2H, m,

ExenpleH26s), 7.33-7.38 (1H, m), 7.42 (1H t,
J=T. ) e 28 methyl _
S B et ST B B n T e sibpa by peny 13-
' L te CH3 \ ~
10 I)’}}l%’&%@t%cggggﬂg %&%&ﬁ%ﬁﬁn&ebgﬂagwr opanoat e

To a solution of nethyl
3-(4-gydroxygj;1e pr opanoate 15 (3.28 g, 18.2 mmol),
yl

[2", 6]-dinet - t etr ahydr o- 2H pyr an- 2-
yl oxy) bj phef -y1'] st hg 5.15 g, 16.5 mml) and
tri phenyl posphi ne (5.63 . | )cH n

't r ahydrf uran “(*100

4The title compound was obtained as a colorless oil from
ethyl 3-{2-fluoro-4-[(4’'-hydroxy-2’,6’-dimethylbiphenyl-3-
yl)methoxy]phenyl}propancate and 4-heptanol according to a
15 method similar to the method of Example 1 (yield 88%).
'H NMR (CDCls;) &: 0.94(6H, t, J=7.2Hz), 1.23(3H, t, J=7.2Hz),
1.33-1.76(8H, m), 1.98(6H, s), 2.57(2H, t, J=7.6Hz), 2.89(2H, t,
J=7.6Hz), 4.12(2H, q, J=7.2Hz), 4.21-4.29(1H, m), 5.06(2H, s),
6.62-6.70(4H, m), 7.05~-7.12(2H, m), 7.18(1H, s), 7.33-7.38(1H,
20 m), 7.42(1H, t, J=7.5Hz).
Example 27
3-(4—{[2',6'-dimethyl-4'- (1-propylbutoxy)biphenyl-3-yl]lmethoxy}-

2-fluorophenyl)propanoic acid
CH, CH,
Ai 0 ¢
O m(OH
H,C 0 CHy
o]
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m.) was added dropw se diethyl azodicarboxylate (40%
toluene solution, 9.7 nL) at OCwith stirring, and

wo Iznmsmissvtmr e was 20 stirred at room tenperat ureCT/oir20d43019741

10

15

20

25

30

hrs. r o) was. concent r at r
r educe prggg%ér e%%m%rags%u%n\}\%g aspucrol ?’irggggyneedle
sirystalgefranl ety Ici3~qaat Qgr aphyd {mectane/set-iigh

acet at e=10/ 1- hexane/ et hyI acet at e=3/ ;%1 to give the

PrePy Lo EapoiPienyds 35y lynethoRyby2 - ueroRh PBYL bpyopanoate

%%ﬁék?'dr#% ‘(15:[%]"%')33% )1531% og (’%E’ ngth’og gg(zg%_'arg}[gle 2 (yield

52%, Bek)yst®lBHe2Hfriom neataﬁéte)thyB L2thte) . m,
66(3H, _s), 3.97 (1H 5.08(2H, s), 5.45
3 813 6581?( ‘5513") 6. 879(7(2ﬁ|HZ )é—%341Hz5(8H m), 1.97(6H,
%)052764 ﬁﬁ"' t'T)J-776]1§z( B 9%)2n 7434777 AGAH. 1130 29 (1H, m),
Exanpl e 29 106 WO 2005/ 663729 Bet/ 5P20047 016741
weORYRH3- § Y, [§ B34 dildRil, 2in) 6' 7 dIGret.iy3 (@BHphmhy| 7 318 (1H, s),

ﬁl hﬁe%u%}liﬁhﬁ&yl] &%goa;ce ?H? 4H HO Z /| CH3 OCH3 O

#xhthpl £228 6' - di met hyl -4' - (tetrahydro 5
2H pyr an- 2- yl oxy) bi phenyl - 3-yl ] met hoxy] phenyl ] pr opanoa
methelod-i-[ R ],5 'madmpthpl + 41 vubrsnabivelrioc 2Hcpyran—2-

TRERL PR S e ShEey LR Y BR P AR 1 e

m xture was cgucentr at ed under reduced pressure. The

' 8%, as a red oil. 1H
NMVR (CDC13) 8: 1.96(6H, s) ®59(2H, t, J=7. 8Hz) ,
2.89(2H, t, J=7. 8Hz) , 3.66(3H s), 4.63 (1H, s),

5. 08( 2f° 3)soBIERmA gl)ethyés (%Y Glafoxmew&jpropanoate

égo§87%1315”i dﬂol)7 %z(lkb &2me€%§¥i4l5(%e%?gg§hr5Q2H—pyran 2-

gi[my[ biphergtlhdy-12mehado et hyl bigghawy - Bmol) and
rlphé£§T3ﬂ$§Eﬂ¥ﬂé Q%o%%nSECZng nm%ﬂ% in tetrahydrofuran (100

mL) was added dropwise diethyl azodicarboxylate (40% toluene
solution, 9.7 mL) at 0°C with stirring, and the mixture was

stirred at room temperature for 48 hrs. The reaction mixture

was concentrated under reduced pressure and the residue was

purified by silica gel column chromatography (hexane/ethyl

acetate=10/1-hexane/ethyl acetate=3/1) to give the title

compound (2.92 g, yield 37%) as a yellow oil.

'H NMR (CDCls) &: 1.57-1.78(3H, m), 1.82-1.90(2H, m), 1.98(6H, s),

2.02(1H, m), 2.59(2H, t, J=7.8Hz), 2.89(2H, t, J=7.8Hz), 3.62(1H,

m), 3.66(3H, s), 3.97(1H, m), 5.08(2H, s), 5.45(1H, t, J=3.0Hz),

6.81(2H, s), 6.89(2H, d, J=8.4Hz), 7.05-7.14(3H, m), 7.18(1H, s),

7.34-7.47(2H, m).

Example 29
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O HBCO OI / CHI /| OH3 O 20 To a solution of
met hyl 3-[4-[(4' -hydroxy-2',6'"-

waleowsnbdredi phenyl - 3-yl ) met hoxy] phenyl ] pr opanoaP@r/§i20@2019741

10

15

20

25

feriyd o (0t da HELDBRO 2 06 AtiatfendpdBn Pl Ja.2nd

{7 &) metyekpfgheay 1) prBpahdav@s added dropw se di et hyl
azodi car boxyl ate (40%t ol uene solution, 0.30 25 L) at
OCW'CpSh Nring and the mxture was stirred at room
fogp 12 _hrs. The reaction m xture was
@ r ated unreduced pressure and the residue

o) 'éé_Led by ¢ ca~geP.col um chr omat ogr aphy
"fexane/®thyl acetate=10/l 107 WD 2005/ 063729
PCT/ JP2004/ 019741 hexané) et hyl acetate=3/1) to give a
yello ' Lehdz_ 6o o TQ Al _pf_ _
pr odu\c/:\% q{cl)%fé%rﬁle %,fg rr?eeiéhg%o? [342 /erg_?) 'g;nd dq%né?#gﬁygr o%bracafr? hydro
PE~pyyanvels-vdackyd biphleagliedus] sedinomyl ptleox i berdpancate (2.92 g,

| uti 0. 66 t t ) t ith i i .
Bkt Ly Fed ikagbul Pt S RoneRyirebrmt) dA D 062
#8611 4 M@ ank8aqbbomL i xddird MaedadikUsb e tanptiditure for 2

with 1 N hydrochloric acid, and the m xture was
bxsr acarsdl thiet migtthyk waeteercerretedhyhdenceedneed pressure.

s washed w th water d saturated.brine, dried 10
$55 PSSR S RionePanvL IR Sxhd RO RBRNTETT Poraphy
\{RER4nd AstzAd ac@rta%s_un@/14‘1@;5@%&@?1@&@@{&1/ezi B give the
silica gel colum chromat ography (hexane/ et hyl

hétlatecmponngex@néleghyyiekd &6nle2®/ 2) red @ile the

t C nd. (Q. yi el 0 s, cqlor

o B ' dab Oy o Boer B Eeainl o8 2-89 (28, ¢,

3=7 4854 ¥, -hyedr @Ry - 3) , 64: 6l (0t hy)hi phesybH3-s), 6.59(2H, s),
I&met hoxC}/] phen%l] ro;7)anoi c acid CH3 O HOIl CHI OH

X. 9(2H, d, J=8. Hz?, .05-7.13(34H, m), 7.17(1H, s), 7.35-

7.45(2H, m).

Example 30
3-[4-[(4'-methoxy-2',6'-dimethylbiphenyl-3-
yl)methoxy]phenyl]propanoic acid

To a solution of methyl 3-[4-[(4’'~hydroxy-2',6'-
dimethylbiphenyl-3-yl)methoxylphenyl]propanoate (0.20 g, 0.51
mmol) , methanol (0.041 mL, 1.02 mmol) and triphenylphosphine
(0.18 g, 0.67 mmol) in tetrahydrofuran (4.0 mlL) was added
dropwise diethyl azodicarboxylate (40% toluene solution, 0.30
mL) at 0°C with stirring and the mixture was stirred at room
temperature for 12 hrs. The reaction mixture was concentrated
under reduced pressure and the residue was purified by silica

gel column chromatography (hexane/ethyl acetate=10/1-
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3 O 20 To a solution of nethyl
3-[4-[(4'-hydroxy-2',6"-

walzewsnbsredhi phenyl - 3-yl ) net hoxy] phenyl ] pr opanoarer/§€2004019741

10

15

20

25

30

B Pkl 0, TER e (), 09,681 VG o413 s
ebsution (0.91 nL) and the m xture was stirred at

roomtenperature for. 1 hr. The reaction m xture 25 wa

concent? & SixFe RE FBE| Bredurls Ahtaired. WRERRRRPY | (F'mL) and
e hhor.i ds a8d,

g%?%?g é’grl q43?%2d%a93§¥%%ﬁgéﬁ?r egﬁﬁn%er n‘ gg xide

pobsslwma(OTmé mé$i dueroas tempeﬁaﬁdrbzedtﬁr9n1rr1ng and the

hexane/ et h acetate=4/1 to give the t|tIe co ound
Poxtary v iﬂy ST TFES) ahsThY T dempeyatyrs. £29 The

EORC 1dn ‘mikknreMdE) a %I%‘Pé& 37 pH38 WL 2908/ RS/ Fhloric acid,
PCT/JP2004/019741 net hyl
8nfl 4tlig Mixthurer @aS' erttaytdy phis:ﬂuyle:tﬁyl acetate. The ethyl

%%{%{%O@/J%‘ge Lg Fgg["(gtho' water anld gggl_gate% bp't\:lne dried

Bo@mw&ﬁxmhahegyh&lpwp@wt @nd0 cBnbentirdtedder reduced
4-chl oro- 2- nethylphenylboronlc acid (0.30 g, 1.72

rreture t ethhekirecidipheay | phoispleidn&ypal L ddk ugg D)column
083 rb 4.29
et ey dnRBRa el 1S e e sted s

H&étw&lsﬁmr ﬁ;@dgwdeth@ntﬁw;ortoamaaheoemtg,lqu%qa 89%) as

for 16 hrs. The reaction m xture was cool ed, diluted

ﬂP%?FlQﬁﬂnﬂrY§é§ﬂ§te washed with water and saturated

Qﬁg qu ﬂdH concentrat ed under reduced pressure.
reS|due ma brlfied by silica gel colum

Ekampkdé @1 aphy (hexane/ethyl acetate=10/1- 4/1) to

the tit] d (0.50 g, yield 889 15
22&‘?@ WOy ke sy Biphenylsh ¢) 2 60(2H

7.8Hz), 3.66(3H,
b"é?%hﬁ%enyglg%fg%d % acll?m) )708 7(28(6IS:|) m,

7.34(1 r), 1.38-7.46(2H, m. Exanple 33
3

To a solution of methyl 3-[4-[(4’'-hydroxy-2’',6'~-
dimethylbiphenyl-3-yl)methoxy]phenyl]propancate (0.18 g, 0.46
mmol) in methanol (2 mL) and tetrahydrofu;an (4 mL) was added 1
N aqueous sodium hydroxide solution (0.91 mL) and the mixture
was stirred at room temperature for 1 hr. The reaction mixture
was concentrated and the residue was diluted with ethyl acetate,
washed with 1 N hydrochloric acid and saturated brine, dried and
concentrated under reduced pressure. The residue was
crystallized from hexane/ethyl acetate=4/1 to give the title
compound (0.13 g, yield 74%) as colorless crystals.

MS (APCI-): 375 (M-H)
Example 32
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20
3-[4-[ (4" -chl oro-2'-nethyl bi phenyl - 3-yl ) net hoxy] phenyl

\VQpMBpan@ic acid Cl I a CHI O4 3 O The titPET/JP2004/019741

10

15

20

25

SRS 1S, OB Ak s cplorl BSEsraLel s from

wﬂ»mathoxy]pﬁ@ﬁydﬂgyuymabaabe accordi'ng to a nethod
simlar to the nmethod of Exanple 31 (yield 73%. M5

9(MH), 381 Exanple 34 109 WO 2005/ 063729
PCT/ JP2Q D19@1 et hyl ' ~
1 ' nmet hyl bi phenyl -

] prapangade € F | / CH3 1 / OCH3 O
e tltl-SConpound was ol alnéd as colorless crystals
from 5 nethyl

3- [4 [ a3mbLPHP q?gy&ggﬁmj@hqqyk}glopanoate and
ylp

4-fluoro 2-met henyl'boroni c acid according to a
erbhodeszyi | axy kphenyd 1 pmephAndabé EX&thelBEB(ymeln 4 chloro-

49 NVR ( CDC13 :
% /athyg %%?&fr?°ﬁ°m)cﬁﬁlé @(%‘ 16(7%4"“@’)2#'5 08(2H
7
‘;r)eé:fﬁl?&% (B%K%Qlﬁﬂgxsg%%)%guaéﬁhﬂ&d) 0. 083 g, 0.072 mmol),

Sop4ufp( aarb¢rin:ire)- @ . 4Aveohy kb2 rengd )- 3-wateret(Roxy) phethanol (5
. id O\ FJ.l [/ I/ _Od. 3 0. 15
BRI ES it uie M He o htr ol i, PESETgRy sygTphere at

boecn foetiwy hrd-[ 4The4red s md xtiRENYLDI BHSTVA - Hiluted with
nethox%;phenyl]propanoate according to a net hod

Lapcebate hevafhesodish wEePp|and patpratgdghogne, dried and

concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (hexane/ethyl acetate=10/1-
4/1) to give the title compound (0.50 g, yield 88%) as a
colofless oil.

'H NMR (CDCl;) §: 2.22(3H, s), 2.60(2H, t, J=7.8Hz), 2.90(2H, t,
J=7.8Hz), 3.66(3H, s), 5.08(2H, s), 6.91(2H, d, J=8.7Hz), 7.08-
7.28(6H, m), 7.34(1H, br), 7.38-7.46(2H, m).

Example 33
3-[4~[(4'-chloro-2'-methylbiphenyl—-3-yl)methoxy]phenyl]propanoic

c O c O\©\/\[OH

o)

acid

The title compound was obtained as colorless crystals from
methyl 3-[4-[(4'-chloro—-2’'-methylbiphenyl-3-
yl)methoxy]phenyl]propanoate according to a method similar to
the method of Example 31 (yield 73%).

MS (APCI-): 379 (M-H), 381
Example 34
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M5 (APCI-) : 363 (MH) 20 Exanple 36 nethyl
3-[4-[[4'-(2-ethoxyethoxy)-2', 6" -di net hyl bi phenyl -

wQ bjosmédtexy] phenyl ] propanoate CH3 \ \ | O\ HXQwP20@/019741

10

15

20

25

g ?E'yitoj'g ‘Eyh@oT%E"%gl AL Oethylblﬁh%yl 3-

QIleéhubbym}%in]%ﬂSbhHB&B@Xy] phenyl ] propanoate (0. 20
g, 0.51 110 WO 2005/063729 PCT/JP2004/019741 nmol),
) (0.099 ni, 1.02 nmmol) and

(0.18 g, 0.67 mmmol)
0O nL) was added dropMAse dlethyl

Qdis LAQY) oIGEQF solution, 0.30 nL) at
C\Mtr1 t|rr|ng and t he ure was 5 stirred at room
tenperature for 12 hrs. c}I'he reaction m xture was
concenihat £ W dRelotHUC Y PLESSHE Al dofiBriesh difystals £rom
was purified by silica geF umm chromat ogr aphy
@behgheBetbwl(3ﬁhr©maben191neky»phﬁﬂyﬂjp¢bpaneaa¢eaﬂd]Q—fluoro—

B S e TR (0, J2 0 VLA B8 B o e

) , . J=T. SFE 2. 89( 2H,
%@%hod éf3§uﬁgﬂe Y fyg?ﬁg %&§HZ) 3 66(3H ) iy (

ﬁi&ﬂ@BZHCIIClz)JR‘B 2| Hﬁ)(BH 4s14(2H60 tZH,JiS JI=I7-IZ)3HZ), 2.90(2H, t,

F-02885 g6 (05T s dp Py S e e, B0 gk i s 07-

ExaBphe, 3d) , 7.31-7.46 (3H, m). _
(2- et hoxyet hoxy)-2', 6" -di net hyl bi phenyl - 3-

3- [4
iho&%]phenyl]propan0|c acid GH3 \ \ | O H3CCH

th .
565“ {80 RN e kg henr ) RyTBo bR Y g ropanoic
3cyl] met hoxy] phenyl ] propanoate (0.12 g, 0.26 mmol) was

di ssol ved

' O o)
O OH
F CH,

O

The title compound was obtained as colorless crystals from
methyl 3-[4-[(4'-fluoro-2'-methylbiphenyl-3-
yl)methoxy]phenyl]propanoate according to a method similar to
the method.of Example 31 (yield 81%).

MS (APCI-) : 363 (M-H)

Example 36

methyl 3-[4-[[4'-(2-ethoxyethoxy)-2’,6'-dimethylbiphenyl-3-
yl]lmethoxy]phenyl]propanoate

CH,
o)
C O O\
O

To a solution of methyl 3-[4-[(4’'-hydroxy-2’',6'-
dimethylbiphenyl-3-yl)methoxylphenyl]propanocate (0.20 g, 0.51
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in a mxed.solution of nethanol (2 nL) and
tetrahydrofuran (4 nL), and 1 N aqueous sodi um

W(hy(msmdme solution (0.52 nL) was added at r ORECM/JP2004/019741

10

rature, Wi th .stirring he_mi stirred at
t"ﬁle E g T Irlrpe}Fatf}harneJT o Bgﬁrgﬁ‘ *A t@% “f"hmg%cgﬁsl etion
Z:Erl@fhehmphsgpmim (. h@ geaot bPNmAd Xt Wre teagaliybuberan (4.0
with ethyl acetate, washed successively with 1 N
dr ¥eRl affed RFepwise Giethid ga@m%arézpwhaﬁ@ (§PE efoluene

en under, ke ressur e e

\%g’gu%?g@f af)r ize )f %gtmohfe:xgn eﬁ‘hl rl%§ sgt gﬁglxﬁ ’?éuqlé was
gitiereheati tbem cosmpataduEe. 8¢ 2 i€l d THeYjreastidfN mixture
colorless crystals. M5 (APCI-) : 447 (M 111 WO
2G5 £O83 D Hr pesd memr@ﬂgm@ PEREFHTR fBehypsidue was

[; b d ]Egﬁﬁyl 3
31 éggkéxs g%y ]bgﬁ%g?g bﬁ?éﬁ%%ég{B @) Cﬁgéxépeéethyl
'Hm@tbmbhéo¢DﬂMeanhAuxhydbbaenedeaS/Iv(mﬂ arivesshei title
from net hy
Sopoppg: <ﬂya% Gy ¥2relg SditheRy? bFpHEASS3 011
yh)ﬁﬁﬁh%rydmegylipz@mﬁ%teJa@dgi@@ﬂzyi @d@@hos), 2.59 (2H, t,
according to a method sim'lar to the nethod
BxamBHe) 362 (§9 21, 83%)7=71BHKNR 3@23&23? 61, ﬂ=§9€5z—1} s},66 (3H,

§)gg 25:0(251 %70%%) - ﬁ) 8%(%655%1%,4 %61%52 k. g8 (2, =),

&.8%(2H, d),J68s9t, J4, Q15=8743=l:%63H7 Ul1-7714163}{1}ﬂ1) ,SW..17 (1H, s),
7. 30- 7.49(7H, n. Exan'ple 39

J--Bo-[ 45{¢Bermplyd oxy) - 2', 6' - di net hyl bi phenyl -3- 15

15 %‘J_.l feéjg?é&phenyl ] propanoic acid CH3 / \ \ ( Ola 14

20

25

30

OH 3 O The title conpound was obtai ned as
@0l [@ar-[g8 3 - ¢ ystid 5 SHnexy) Fet hgh - dlmethylblphenyl 3-

3-[4- 4 benzyloxy)-2 6' - di et hyl bi phenyl -
yl]me oxy phenyl]propan01c acid

&‘”

Methyl 3—[4—[[4’—(2—ethoxyethoxy)—2',6'-dimethylbiphenyl—
3-yl]methoxylphenyl]propanocate (0.12 g, 0.26 mmol) was dissolved
in a mixed.solution of methanol (2 mL) and tetrahydrofuran (4
mL), and 1 N aqueous sodium hydroxide solution (0.52 mL) was
added at room temperature with stirring. The mixture was
stirred at the same temperature for 2 hrs. After the completion
of the reaction, the reaction mixture was diluted with ethyl
acetate, washed successively with 1 N hydrochloric acid, water
and saturated brine, dried and concentrated under reduced
pressure. The residue was crystallized from hexane/ethyl
acetate=4/1 to give the title compound (0.087 g, yield 75%) as
colorless crystals.

MS (APCI-) : 447 (M-H)
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yl ] met hoxy] phenyl ] propanoat e according to a net hod
simlar to 20 the nethod of Exanple 37 (yield 91%.

wOB0SAENTLe ) © 465(MH). mp.: 123C.  Exanpl e 4BCTrEt2ogd/019741

10

15

20

25

%—){%1%4' (cycl opropyl met hoxy) - 2", 6' - di et hyl bi phenyl -
- Pﬁet hoxy] phenyl ] propanoate CH3 O \ \ Ol CH3
QY1 ©- (412 [YO- 2005/ 063432 2PCEF JR2R0M Pk by The -
title conpound was obtained as a colorless oil from
et methexyiphenyl iyepranpate 6' - di net hyl bi phenyl - 3-

yl ) met hoxy]qegen ] propanoat e and cycl opropyl nmet hanol -

1H NMR (CDC13) 8: 0.31-0.39

. 1:27 (1H, m , 1.98(6H,
#ton,J=7. 8 ~ag(oeh, t, J=7. 8Hz) ,

s), 3.81(2H, d, J=6.tz), 5.08(2H, s),

6.%6(2H, s), 6.89(2H, d, J=8.7Hz), 7.05-7.13(3H, m,

7. 18( 1HhestitIe3bempdi{® asnobtabxadpie #lcdibrless oil from
3-[4-[[4 -gc cl opr opyl met hoxy) - 2', 6 - di et hyl bi_phenyl -
ety xif‘bh- B5Fan8i caare i BiRhqIY 1580 | ]
%)gélth%xgl pﬁgﬁy%jﬂfﬁp%mn%tjﬁgii"\ﬁénwi 3l N&AAS according to a

colorless™Crystals from

Indthdd 4'imftyc| opridpy Imethoox pf- RxaBpleli 3t (piledidpbahy|l -

15 vl t hox e ropanQa ccordi t
Tl AR Y S Bl ot e 57 (@hed 2. 89 (2, <,
1. su¥p, (APEE (3n; $29 o M7thn, EXpMpeod@n, s), 6.75(2H, s),
6.89(2H, d, J=8.7Hz), 7.05-7.13(3H, m), 7.18(1H, s), 7.30-

7.49(7H, m).

Example 39
3-[4-[[4"'-(benzyloxy)-2',6'-dimethylbiphenyl-3-
yl]mefhoxy]phenyl]propanoic acid

cH, O ]

0

The title compound was obtained as colorless crystals from
methyl 3-[4-[[4’'-(benzyloxy)-2',6'-dimethylbiphenyl-3-
yl]lmethoxy]lphenyl]propanoate according to a method similar to
the method of Example 37 (yield 91%).

MS (APCI-): 465 (M-H).

m.p.: 123°C.

Example 40

methyl 3-[4-[[4'-(cyclopropylmethoxy)-2',6'-dimethylbiphenyl-3-
yl]lmethoxy]phenyl]propanoate

CH,
@ )
O\
[>y/”\o CH, \[:::l\v/“\nz CH3



methyl 3-[4-[[4'-[2-(di nethyl am no)ethoxy]-2',6"- 20
di net hyl bi phenyl - 3-yl ] net hoxy] phenyl ] propanoate CH3

WERB5068720 |IN~~O O H3C CH3 CH3 O The titl ercDarroound 9741

10

15

20

25

was obt.aie ol.qr oil _fro nmet hyl .

ST o D BOES ot 828 Bhbaidlag A folorless oil from
ylekiel haxy4-phenHHyarepgraal 6’ adthethylbiphenyl-3-

N, N- di pet h}/l et hanol am ne 25 according to a nethod

YA EROX Y] RN E o8P ER anfil ec 3Bl quKaFYdme3BaRol 13¢cording

c 6 35 2.
?&3&%)%’“5&%&2 Ehef ’?“eﬁléé‘? 07‘?%@5,’"??%8? 2@ 9%311,-9%) :
JETNMBHADG1:8. §6(BH1-9).,394209( A, 0146-0\BR00H/ @9372927 (1H, m),

PCT/.JP2004/ 019741 t, J=5. 7Hz) , 5.08(2H,

G B816R: 8 L sy o Srzbaky) 2 95 b8ty Shdsd. Sp) . 3.66 (3K,
)18 3590145

793 8tien) d, b=trohiofo(Slhe Mu, BATR. Betdn, =) 60928, d,

érmfl- 7Bz) 5 ¥l(3et.NSxgHphehy| T pI ®pidhois) ,adi.35-7.45(2H, m).
ﬁriflijor cetate H3 TFA CHs \ H3C'N, CH3 OH O The
%oﬁgound was obtained as colorless crystals from
geqhyl 8+ [dyclodrbpy1dthé&y Bl hy ’Wiﬂ@th?ﬁﬁ%ﬂénylz3—’
6' - di et hyl bi phenyly- 3-yl ] met hoxy] phenyl ] propanoate
sédoethony Inhenyld preprhodisia¢idir to the nethod of
Exanple 37 (yield 879 . This conpound was purified by
prepar at cve HPLC. MS(APCI-): 446(MH, as a free form

Exanpl e 44 W 8- {4<][ (2,4 -dinethyl bi phenyl -3- 15
yl ) met or oate o, HC OB OB
>0 CH,

O

The title compound was obtained as colorless crystals from
methyl 3-[4-[[4'-(cyclopropylmethoxy)-2',6'-dimethylbiphenyl-3-
yl]meﬁhoxy]phenyl]propanoate according to a method similar to
the method of Example 37 (yield 76%).

MS (APCI-): 429 (M-H)

Example 42 ,

methyl 3-[4-[[4’'-[2-(dimethylamino)ethoxy]-2',6'-
dimethylbiphenyl-3-yl]lmethoxy]phenyl]propancate

CH,

The title compound was obtaiend as a colorless oil from
methyl 3-[4-[(4’'-hydroxy-2',6’'—-dimethylbiphenyl-3-
yl)methoxy]lphenyl]propanocate and N,N-dimethylethanolamine
according to a method similar to the method of Example 36 (yield
38%) .

'H NMR (CDCl3) §: 1.98(6H, s), 2.35(6H, s), 2.59(2H, t, J=7.8Hz),
2.75(2H, t, J=5.7Hz), 2.89(2H, t, J=7.8Hz), 3.66(3H, s), 4.09(2H,
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O The title conpound was obtained fromnethyl 3-(4
hydr oxyphenyl ) pr opanoat e and
W@ 2005463724 met hyl bi phenyl - 3- yl) net hanol accor dPemJIr20042019741
mfet bedl. i | 8. 0isq 2Hhes Bt §ogls PiH %C) Examplienl dyield 7nz)
/% M mz 375 (MH) Exanple
§{’ i’(@@ﬁ G})met hyBLBhesy! E%ﬂ )7m4tsnaidy]xpheny|}prop

ggg%?%n)‘]g |l OHCCHOH 330 114 W
%} 3729 PCT/JP2004/ 019741 The title conpound was

ob{at npdl + rpmateiehitly 18mido [ dhoxd/ 12, 6/ ~dimethylbiphenyl-3-
5 d| et hyl bi phenyl 3-yl ) met hoxy] phenyl }pr opanoat e

XL EBethiowy iRbery Liprapanai ¢iadid iy iffiuoneanetats

Exanpl e 2 (yiel 9~91% . 1H NWR (CDCL3) 8 : 2.22 (3H, s)

, 2.36 (3H, 2355 2H t,J=7. 6Hz) , 5
2.7 (SH t, J ), @ 's), 6.91(2H,d, J=8. 4Hz),
7. 087 ~26" {9Hch) S met hyl
3-{4-[(2",4 6-tr|nethylb| phenyl - 3-

I t
e R

metiyl B-[44 [Hed r-d)Ry pdhmwttb;ﬂranpmm@athoapu—z ’,6"~

th | d
T M S &@eﬂﬁ&a)lﬁrogrg%féca%q%rﬁéps to a
10 ﬂaﬂﬁod:HimkmaNNBo(gﬁgnﬁatﬁ%d,%fgﬁxgﬁbhesi (fﬁéﬁ%.%%ﬁ).s)Thls
259 (2 1. J=7. 6k2) 2 BO(2oH 1= et Y6 ¢)

comusd $Rs sugsttwobsa:r&emazc)atlvé BBLC2H, s)
I\ZS %(,7]3—%8 Qﬁ%‘(mﬁ, as arrp%ree form)

Example 44

methyl 3-{4-[(2’,4’'-dimethylbiphenyl-3-

15 yl)methoxy]phenyl }propanocate

O
o
H,C CH, \©\/\r “CH,
I

The title compound was obtained from methyl 3-(4-
hydroxyphenyl)propancate and (2’,4’-dimethylbiphenyl-3-
yl)methanol according to a method similar to the method of
20 Example 1 (yield 83%).

MS m/z 375 (MH")
Example 45
3-{4-[(2",4 ’—dimethylbiphenyl—B—yl)methoxy]phenyl}propanoic acid

5 9@
HSC CH3 \©\on

o)
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3-{4-[(2",4",6" -trinmethyl bi phenyl - 3-yl ) net hoxy] phenyl }
propanoic 20 acid CH3 \ Ola HC( CHOH 3 3 O The

WO pdos@6eonpound was obt ai ned f.rom.met hyl 3- {4-PCT/JP2004/019741

10

15

20

25

2' 4 l. t ’ r_
noat e oot i Roe PP SURLTRE, Bk hER' RO RREN b 8RR (2 s
EﬁaﬁnthBleéﬁyIF34¥i)&&%%mxyﬁbhﬁﬁy ﬁﬁfﬂﬁ@ndﬁtela@&ordlng to a
(6H.s) . 2.32 (3H.8) , 2.64 (2H,t,

FegesHsimylar 4Fp)the "@g@m of, Eaarg@(w d?y}egdgﬂ.gﬁn
s R O

2. .(A- (6 tneshosyz 2, 54 08di2meshy| bl phezwy)d 3F=8.4Hz), 7.00-

yl ) met hoxy) phenyl ) propanoate MO\ \ | O\ H3C CH3

d-453%Bam 5 The title conmpound was obtained from
1e3264 hydroxyphenyl ) propanoate and

(6- met hoxy-2', 4" -di met hyl bi phenyl - 3-yl ) net hanol

accdwydi Bg{tol &2 et had —Sjniinleahyilbiph@mthwd of

PR AT 0 1 (1

(2H, t, , 3.66 (3Hs) , 3.77 (3Hs) , 4.98
2H, d, J=8. 8Hz), 6.95(1H, d, J=8. 4Hz),

7.00 ~ -0 0(1H, d, J=2. 2Hz),
7.3 dd, J=2. 2 Hz) anmpl e 49
3¢ 4 6-argt hoxy- 2 PgHi,bi phenyl - 3- 15

yl ) met hoxy) phenyl)propanmoc acid MO \ \ | OlaHC
CHOH3 3

The title compound was obtained from methyl 3-(4-
hydroxyphenyl) propanoate and (2’,4',6'—-trimethylbiphenyl~3~
yl)methanol according to a method similar to the method of
Example 1 (yield 71%).
'H NMﬁ (CDC1l3) &: 1.98(6H,s), 2.32(3H,s), 2.59(2H,t,J=7.6Hz),
2.89(2H,t,J=7.6Hz), 3.66(3H,s), 5.08(2H,s), 6.88(2H,d,J=8.8Hz),
6.93(2H,s), 7.05-7.48(6H,m).
Example 47 )
3-{4-[(2",47,6"'—trimethylbiphenyl-3-yl)methoxy]phenyl}propanoic

CH,
o
Hac CH3 O\/YOH

o

acid

The title compound was obtained from methyl 3-{4-
[(27,4',6'-trimethylbiphenyl-3-yl)methoxy]phenyl }propanoate
according to a method similar to the method of Example 2 (yield
88%) .

'H NMR (CDCls) §: 1.98(6H,s), 2.32(3H,s), 2.64(2H,t,J=7.4Hz),
2.90(2H,t,J=7.4Hz), 5.08(2H,s), 6.89(2H,d,J=8.8Hz), 6.93(2H,s),
7.04-7.48(6H,m) .
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O The title conmpound was obtained from net hyl
3-(4-((6- nethoxy-2',4"-dinmethyl bi phenyl -3-yl) net hoxy)

w@b@apby’py opanoate according to a nmethod sinm PEX/JR2004/019741

10
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25

%%hgg of Exanple 2 (yield 20 100%. 1H NWR

2.10 (3H,s) , 2.36 (3H,s) , 2.65
(midHtHy,1) 37.(8H7 ) 6-re Soxy2d 't, 43 =d i &)y 1b Sonehy(133-5) |
4.99 (2H, s% 6.84-7.18 (84 mM , 7.20(1H d, J=2.2Hz),
7 3oethosy) phenpl) mronancatexanpl e 50 25 et hyl
yorg-4-[(2',4",6' -trimethyl bi phenyl - 3-
enyl}propanoate 116 WO 2005/ 063729
[ &"“ V1 OHCCHOCH3 330 The
t ai ned fron1ethy| 3-(2-fluoro-4-
' enyl ) pr opasoate™~gn
(2',4", 6'-tr|nethylb|phen1 3 fl ) met hanol accordi ng
to a method simlar to the nethod of 5 Exanmple 1
(yi el d TR&%xith® uémp¢ﬁhu(Hﬂﬂ+pthxaa@lErdm_methyl 3- (4~

-fl 4- - hyl b
T BRe Rk L sba s she B aL Eip 2 Y 4 glipeghy piphenyl-
H_G16HeBRand] 3afcodditrd idd & ﬁ@@@&nglmxo%altﬁ%dmémaa of
et hyl 3-{2-fl uoro-4-

[Exampde, 8' {yiehdt&BA )b phenyl 3-y|)nethoxy]_ _

PHoe? FRPE “Bcrl 6 Garae Ty ) 15 AL 5y 9531582
@NbUNZH t,J=7.6Hz), 3. 66(3H s), 3.77(3H,s), 4.98(2H,s),
6.90(2H,d,J=8.8Hz), 6.95(1H,d,J=8.4Hz), 7.00-7.17 (5H,m) ,
7.20(1H,d,J3=2.2Hz), 7.39(1H,dd,J=2.2, 8.4Hz).

Example 49

3-(4-((6-methoxy-2',4’'—dimethylbiphenyl-3-
yl)methoxy) phenyl) propanoic acid

MeO
,JIIE[;]iIn\\/O
OH
HSC CH3 O\/\n/
o)

The title compound was obtained from methyl 3-(4-((6-
methoxy-2',4’~dimethylbiphenyl-3-yl)methoxy) phenyl)propanoate
according to a method similar to the method of Example 2 (yield
100%) .

'H NMR (CDCl;) §: 2.10(3H,s), 2.36(3H,s), 2.65(2H,t,J=7.6Hz),
2.91(2H,t,J=7.6Hz), 3.77(3H,s), 4.99(2H,s), 6.84-7.18(8H,m),
7.20(1H,d,J=2.2Hz), 7.39(1H,dd,J=2.6, 8.4Hz).

Example 50

ethyl 3-{2-fluoro-4-[(2’,4’,6'-trimethylbiphenyl-3-
y1l)methoxy] phenyl }propanoate
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Exanpl e 52 and 53 et hyl
3-{2-fluoro-4-[(2'-(4-fluorophenoxynethyl)-4',6"-

(Exampl e 52) and et hyl

t hoxy] phenyl } pr opanoat e
X slLiftH:on of the mixture
(0.74 g, 220 mol) obt ai

mol ) in anhidrous 117 WD 2005/ 063729
RO Bheny

portions

rEmeghewpeﬂguand 74%) 18 hrs. The reaction n1xture was

|Iut d wth diethyl ether (40 5 nL) and the
‘F f*atle WHY filtered off and the filtrate was
Q;@hed under reduced pressure. The obtai ned
resi due was purified by silica gel colum
chr @relllography [ (2t /1, 6 ‘adetiseshékapeny 18-1: 5) to

[ ' 08 | d,939 f the titl
SRR RS e inals 67 The mxtur e vas 10

used fo next reaction wthout separation. M mz

531 (v‘-) hnpl e 54 and 55
OR_t4~f| uor ophenoxynet hyl )-4',6' -

(HXanpl e @4) 15 and -fif'uoro-4-[(4' - (4-f
| uor ophenoxynet hyl )-2"',6"' 0

di et hy| bi phenyl - 3yl ) et hoxy]bg[;gggléi1 ;-,&gﬂ;]fr{jfl %tc_'ﬂgrﬂuoro 4

&%lflu%n 1&£ﬁ%¥+P %hgfyl B_Hl Fﬁ%’len!}/ll}gropanoate

( Exanpiihess)itla fpmpeird WESOS

‘uor'ophenoxy

ddﬁﬁd&@gykbhenméﬁmwduummrma& andtnéhyéthod of Example 2 (yield

3,;2 fluoro-4-[(4'-(4- 20
(fdr-ophenoxynet hyl ) - 2' |, 6' - di net hyl bi phenyl - 3-

”hgﬁqtno§ghpQﬁngj}propanoate obt ai ned i n-Exanpl es 52
and 53 was '

Example 52 and 53

ethyl 3-{2-fluoro-4-[(2’'-(4-fluorophenoxymethyl)-4’,6"'—
dimethylbiphenyl-3-yl)methoxy]phenyl}propancate (Example 52} and
ethyl 3-{2-fluoro-4-[(4’'-(4-fluorophenoxymethyl)-2’,6"'~-
dimethylbiphenyl-3-yl)methoxy]phenyl }propanocate (Example 53)

OEt
Lo

To a solution of the mixture (0.74 g, 2.20 mmol) obtained

in Reference Example 23, ethyl 3-(2-fluoro-4-
hydroxyphenyl) propanoate (0.47 g, 2.21 mmol) and
tributylphosphine (0.71 mL, 2.85 mmol) in anhydrous

117

- 3-yl ) met hoxy] phenyl } pr opanoaP@r/JP2004/019741

4-[ (4" - (4-fluorophenoxynet hyl)-2',6" 20

aQyJo.3

OF O F Mxture of Ha 0 and

d in Reference Exanple 23,

et hyl 3-(2-fluoro-4- hydroxyphenyl)propanoate (0.47 g,

2. 21 nmmie) tdrde2bompbibnd WaEhadpjaiined( Era'ril ethy2. B85 2-fluoro-4-

drraranea e A dRir 4n- f 40t e tye bigtery 1 -3-
kll )m %91@'109[:989511%%'@ REMhPBE (niPad td % HERhda of
sma d the mxture was stirre

netho&M]phenyl}propan0|c acid



di ssolved in a m xed solvent of tetrahydrofuran (10
m.) and ethanol (10 nL). To the solution was added an

waouwsness2sol ution (5 nL) of 85% pot assi um hydPORIRIE04/019741
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e e T

eaction solution

wasodi tatteshyd)idipabbylidanet ab €72 wasieds5 mmol) by small
successi vel y-wi.th aqueous citric acid solution, water
BRAGL1QRY uraitt sy MiStugRi Bas oviekr nhgy Rés raATsHPTReEature for 18

c ol T [
RES: Qe g e ROREaE S e LA T o (P R Bt (a0
ob) oand otheapinedipdxane: Ras pf Dpasrdd ade€t aad the filtrate was
acid:94:6:0.zl‘) to purify each steric isoner., )
SOPSERTRRIY: AT FPAUFPU RTINSy netiRy PPTaingd residue was
ghm{w& BPhentlcadyuh) esm%y&mo}g%gﬁﬁn%@hﬁl d
657 ng, ‘yield 649 was obtalned as  a pal e-yellow
eretald haMarz6(05/106372D BCTYIR2CGO4iXTa741 (1 168 NWVR yield 93%)
PSR SR I sepreolntgoke vay e eyl 015 SoThopiprure vas
8s88 f3H e nktd fedct8oh M #lout sbpidat2bhbr s),
7.30-7.44 (2Hm . CH3 V' \' | OCCH3C OHO\ O / F

BS3m{2-F3LGED) 4-[ (4' - (4-f | uor ophenoxynet hyl )-2', 6" -
i et hyl bj phepyl.- 3- yl ) net hoxy] phenyl } propanoi ¢ aci d
Eram iy o e 5,

4% was obtai ned as colorless prism

8+ yst ol forold -NNR ' ¢ COCE Blo Espllar{bkyifeldhys) -4 26 05- 3. 00

AH M , 4.97 %H, S%mé 5.07 (2H,_ s) , 6.62-6.72

pe Ry lbiphemyi -3y rpeEjoxy Iphpmyldproppnoiq apld 1(Example 54)
0803 B MuoroCB [ (47 O £1 8 dproxgmbt i D) -5 6 -
dimethylbiphenyl-3-yl)methoxy]phenyl}propanocic acid (Example 55)

A mixture (1.08 g, 2.04 mmol) of ethyl 3-{2-fluoro-4-[(2'-
(4~flﬁorophenoxymethyl)—4',6’—dimethylbiphenyl—3—
yl)methoxylphenyl}propanocate and ethyl 3-{2-fluoro-4-[(4'-(4-
fluorophenoxymethyl)-2’,6'-dimethylbiphenyl-3-
yl)methoxy]phenyl}propanoate obtained in Examples 52 and 53 was
dissolved in a mixed solvent of tetrahydrofuran (10 mL) and
ethanol (10 mL). To the solution was added an aqueous solution
(5 mL) of 85% potassium hydroxide (0.34 g, 5.15 mmol) and the
mixture was stirred at room temperature for 18 hrs. The
reaction solution was diluted with ethyl acetate, washed
successively with aqueous citric acid solution, water and
saturated brine, dried over magnesium sulfate, and concentrated
under reduced pressure. The obtained residue was applied to
chiral column (CHIRALPAK) chromatography (hexane:2-
propanol:acetic acid=94:6:0.1) to purify each steric isomer.
3-{2-Fluoro-4-[(2'~ (4-fluorophenoxymethyl)-4',6'-

dimethylbiphenyl-3-yl)methoxylphenyl}propanoic acid (657 mg,
yield 64%) was obtained as a pale-yellow oil.
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Exanpl e 56 tert-butyl
3-{4-[(4"-{[tert-butyl (dinethyl)silyl]oxy}-2',6"-
\N@hMﬁMhMMbiphenyl 3- yI)nethoxy]phenyl}propanoaremunmﬂmmun41
C S, O C
ehglgt f‘gg% und vva Ihgt'_i"lt)ail ne ségﬁ EZI eﬁ ow’ bjclg 4Hz) ,
fZ010(2(H4t-{IFVewzbutalIE(w(lzmtsmyl Fsobyrd,s), 6 57-7.18 (9H,m) ,

2' , 6" -di nmet hyl bi phe - yI)nethanoI and
t7er223 (B Pr 8l¢al h%f I%’ny‘l )} propanoate according to

a nEtB% i lar to the nethod of Exanmple 1 (yield 20
87% . {1H (CDC13) 8. 0.23 (6H, s), 1.00 (9H, s),
1.4 S), 2.49 (2H, t, J=7.8 Hz),

: =7. , 5.04y 119 WD 2005/ 063729
P/ JP2004/ 019741 (2H” s), 6.58 (2H, s) , 6.89 (2H,
d, J=8.4 7.01 - 7.19 (3H, m, 7.18 (1H, s),
7.33 - 7f§%§:2§, m . Exanple 57 tert-butyl
3-{4-[(4"-h ¥y-2', 6" -di met hyl bi phenyl -3- 5

I t I te 9H3 5 -~ L, ,CH,0
o YL Lot o RSV BT PPRNOA 000 B le Gl 1y O
BT s ghe prepile scio_ 042

wiiedet A%y ] phe gt ipingshrGacelp21e8s ngJ4sr135:rryr$r§|a)ls| n 10

LIRSS, PR 5, R R AP A

4 .09 (7h), s, 606 IENREN, alt)ure woth. B4 (TH inng andetbe,s), 7.36-
m xture was stirred at room tenperature for 2 hrs.
TheOri@de™ on mi xture was concentrated under reduced
pressure and th eS|due was partitioned between 15

wat er and The organi c |l ayer was dried

over anhydi mestil fat e, and concentrat ed

under red

10

Example 56
tert-butyl 3—{4—[(4'—{[tert—butyl(dimethyl)silyl]oxy}—2’,6’—
dimethylbiphenyl—3—yl)methoxy]phenyl}propanoate

cH,
Hc>r s \KCH3

The title compound was obtained as a pale-yellow oil from
(4"—{[tert~-butyl (dimethyl)silyl]oxy}-2’,6’-dimethylbiphenyl-3-
yl)methanol and tert-butyl 3-(4-hydroxyphenyl)propanoate
according to a method similar to the method of Example 1 (yield

20 87%) .
1ﬁ NMR (CDCls) §: 0.23 (6H, s), 1.00 (9H, s), 1.41 (9H, s), 1.95
(6H, s), 2.49 (2H, t, J=7.8 Hz), 2.84 (2H, t, J=7.8 Hz), 5.07
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pressure. The residue was purified by silica gel
columm chr omat ogr aphy (hexane/ et hyl

waewsatzzd 0/ 1- hexane/ et hyl acetate =3/1) to gPUBIRZ0@H019741
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tietl e dioil. 89 ,96.8be(sh 9 a9) cobof{ ess; 14
o(|| Slﬁp:\?n/%g(” CDC13) S))5 1.41 %H%)Ja% q96 %éH s), (3H,

) 507 (D44, (1H, \B)-,783 HzY,4@. 62H ( 2H). J :78Hz)
gx%ipggl—!ws) 6.59 (2H s), 6.89 (2H d, J = 8.7 Hz),
4" (3H, m), 7.18 (1H s), 7.35-7.45 (2H m.
25rERbW¢yE53ii4eHhﬁh -hydroxy-2',6"' dlmethylblphgnyl 3-
ké ({4'-[2-et hoxy I - (et hoxymet hyl ) et hoxy] - 2
¥t e BBl lsthemyl) BToppRea BoXy) - 2- f | uor ophenyl | propanoa
120 V[)2!05/063729 PCT/ JP2004/ 019741 H3C CH O\
( /' \ OCH3 CH3 O The title conpound

te

was oft ai ngd | orl ess 0|I from et hyl

3-{72 e » s - di et hyl bi phenyl -

l) xy]-phenyl }pro

" p ﬁropan 2-0 i\F/QH:Tet hod
simlar to the nethod of Exarrple ll ( ébqa 65% . M
mz 553 (MH#+) Exanple 59 hol :

3-[4-({4 -[2- ethoxy | - (et hoxynet hyl) et hoxy 6'

di met MR 5 FIPSHLOR- §F }I‘T%Yﬁ&?&%ylZ 3FI{Gor[éﬁﬁeL§/ Ej”fs)ii“opanm

Euﬁ?lmlrﬂé% 1:"3%1]0&?}@'065({;14, f'Zye oxyrg%_pp To a

m Xed solution of eth

Y bimeshoretl phepel hoxghamsa B -(@. 38t by| bi phamd1)3-i } et h

ég%géﬁ§drofuran (24 mL) was added tetrabutylammonium fluoride (1
M tetrahydrofuran solution, 4.79 mmol, 4.79 mL) at room
temperature with stirring and the mixture was stirred at room
temperature for 2 hrs. The reaction mixture was concentrated
under.reduced pressure and the residue was partitioned between
water and ethyl acetate. The organic layer was dried over
anhydrous magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel column
chromatography (hexane/ethyl acetate=10/l-hexane/ethyl acetate
=3/1) to give the title compound (1.69 g, yield 90%) as a
colorless oil.

'H NMR (CDCls) &: 1.41 (9H, s), 1.96 (6H, s), 2.50 (2H, t, J = 7.8
Hz), 2.84 (2H, t, J = 7.8 Hz), 5.08 (2H, s), 6.59 (2H, s), 6.89
(2H, d, J = 8.7 Hz), 7.04-7.14 (3H, m), 7.18 (1H, s), 7.35-7.45
(2H, m).

Example 58

ethyl 3-[4-({4'-[2-ethoxy-1-(ethoxymethyl)ethoxyl-2',6'—
dimethylbiphenyl-3-yl}methoxy)-2-fluorophenyl]propanoate
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fl uorophenyl ] propanoate (0.665 g, 1.20 nmol) in
ethanol (6 nL) 15 and tetrahydrofuran (6 nlL) was added

wQ20vsmepTepus sodi um hydroxi de solution (2 nL)P@naP2é019741

10

15

20

25

m xtyre was stirred at room tenperature for 72 hrs

Wat er’ was adde€H:t o i reaction mxture and the

m xtureoyas newtrs | p aqueous citric acid
acetate. The extract

Ves._20 ' iedHover

anhydr ous nagne3|un? sulfate and colcentrated under

reduced pressure. The residue was purlfled by silica

gel cofrhentthienedrgnaphwac20t80fe@tdyla colorless oil from

acet at e/ hexane e the title conpound

, 988 0,
Fitewd §3¢f-tHy ’é°c4o‘lg[o¢/ e§§d€P§¥o%s'%|‘ldl“?§h§0gbgpge BpL-3-

P E* B Rrspanoare,*od LT B eRaT 55
Javebindiny - t&@-4 Inmrlegheriyli)lpropancme deetidt WD Example 1 (yield
%% /063729 PCT/ JP2004/ 019741 CH3 \ \ I O 1:::3 H3COO

"NH2 3 O A mxture of 3- (4-{ [4' -
(w%ﬁt/aowst haxy) -2° , 6'- _
di met hyl bi phenyl - 3-yl ] met hoxy} - 2-f | uor ophenyl ) pr opano
Exagpde 59. 233 g, 0.500 nmol), 7 M ammoni a/ met hano

(0. , 2 ution

ffé§53k93? {g%$|3roﬁ§%§8§V%%5h¥+ﬁ?th%?arochFor|de

(dam%&hglbipﬁ&nm Iyl HehYdkoXybenrdromzelye | pRoBalote acid

1 50 qyol 1, 8-di azabi cycl o[ 5. 4. 0] - 7-undecene (0. 448
530% nnol) cHi ri€thyl amne (0.502 nL, 3.60 mmmol)

and acekpnltr|lr wasy stirrgd at room

tenperatune faof e redctyon m xture 10 was

ngpre@ I nflo s4 at ed aqueous gl um hydragegen

carbonaté 95l utf onClnd the nmi Xtur& was(extracted with

ethyl acetate. The extract was washed o th saturated

br i ne, Tgrh:ﬁlQ&?rs&L nesl pm sl £4be 2Rbxy—1-

¥ e
concent r at under uceg pressure. The re3|8ue was

plerthbkentle blyy Destihoogi ]1-2¢ g 6¢ et ircet b igdiremya t-Ggy & phytHdxy ) -2~
(50% et hyl acetate/hexane ethyl acetate [

. h
EAPPEOP BB D RKPRAoR6 (0- 5ol @ GO A8CY) C4oFFagdsl (6 mi)

Qi tetrahydrofuran (6 mL) was added 2 M agueous sodium

hydroxide solution (2 mL) and the mixture was stirred at room
temperature for 72 hrs. Water was added to the reaction mixture
and the mixture was neutralized with 10% aqueous citric acid
sclution 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 (20%-80% ethyl
acetate/hexane) to give the title compound (0.588 g, yield 93%)
as a colorless viscous oil.

MS m/z 525 (MH")

Example 60
3—(4—{[4'—(2—ethoxyethoxy)—2’,6'—dimethylbiphenyl—3—yl]methoxy}—.
2-fluorophenyl) propanamide
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M5 mz 466 (MH) Exanple 61
1-[3-(4-{[4' - (2-et hoxyet hoxy)-2', 6" -di net hyl bi phenyl -

WQ@Rooph$aTed hoxy} - 2- f | uor ophenyl) propanoyl | pyr r ob@™iree04/019741
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30 "~\ ONo ZP, H
obt ai ned as a Yy
{[4'-(2-ethoxye 60-
oxy}-2- fluor yI)propanm
aseqr gt : i m
Exanpl e 60 (yield 95% VS n12 520 (
122 WO 2005/ 063729 PCT/ JP2004/ 019741
3-(4- {[mmlématrbowm h@xyoé'z-(za'etdbﬂyéhlyénw)pmnﬁ —3-

yl ] met hoxy} phen %)pr opan0| c aC| d 00O CH 3
imerby 19 PRery Shpoxylra- Féuor?%?wpfopenosc acid

d loi gh I I n e 0. 50
Ay S ) e SIS 250
rnuﬁ@tnmmd Sedtﬂyi+bﬂ(1kamuhbp19pgl)&afﬁbdnumgda mYdrochlorlde

N, N- Iforma s added. ch t hyl

rﬁ% |5°( 6‘“&? 1 Iiyfg’?)o’ﬂ?ﬁﬂ“)m&trl%%?té&lm%?cge%el 50 mmol),
Wi téLoﬁtal %hegc@aﬂsweb]m%h%%cwaa $6144€hat D06 fm‘%lr
10 24 hrs e reaction mixture was diluted with eth
atuelt@a:ﬁwlamwashé@ 592 minat3e60amuod ht @m@twﬂmnlrterllér |(édmL) was
arkg.1 centrat ed, under, red ced znﬁssur The rfe‘fSI due, c
WS G AitedCY EFIRTL WS 86| thro on mixture

(X peretihyhtaceialerldd buiesapesedhyh hﬁﬁ@g@he cadbdhate

to give a colorless oil. Then, to a mxture of 15 the
diqlutienhandl the miytunsd wast ﬁaﬁyaﬁ‘éeé@rvahtlz &thy)l pgstate. The

%gg%%c% was washed with saturated brine, dried over anhydrous

3. 0O The title conmpound was

iyl bi phenyl -3-yl ] neth
id and pyrrolidine
heNitet hod  of
Exanple 62

magnesium sulfate and concentrated under reduced pressure. The
residue was purified by basic silica gel column chromatography
(50% éthyl acetate/hexane-ethyl acetate) to give the title
compound (0.186 g, yield 80%) as a colorless oil.

MS m/z 466 (MH')

Example 61
1-[3-(4-{[4'-(2-ethoxyethoxy)~-2',6'-dimethylbiphenyl-3-
yllmethoxy}—-2~fluorophenyl)propanoyllpyrrolidine

The title compound was obtained as a yellow oil from 3-(4-
{[4’'-(2-ethoxyethoxy)-2',6'-dimethylbiphenyl—-3-yljmethoxy}-2-
fluorophenyl)propanoic acid and pyrrolidine according to a
method similar to the method of Example 60 (yield 95%).

MS m/z 520 (MH")
Example 62
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N aqueous sodi um hydroxi de solution (2.6 nL) at room
tenperature wth stirring, and the m xture was

wa@riosnexd2at the sane tenperature for 2 hrs TPET/IJP2004/019741
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Ryarobht or e derteEnBR LR S0k L b pv bt i nea
20] mé o satpHeatyad pkbparoidraed and concentrated under
reduced pressure. 'The residue was purified by silica

gel colum aphy (hexane/ et hyl

acet at e=4/ 1- yI acetate=1/2) to give the
title conpo gl e: col orl ess
crystals. 2 : H) Exanple 63

Bl d- 4" -t hoxy: 2' 6'-dimat bilphemy] - 3°H
yﬁ)ﬁ%thd& ] piienyiGHhr opanoi ¢ acid 123 WYY 2005/ 063729

PCT/ JP2004/ 019741 C~-~O,/ C SOH H3 Theytitl e conpound
was obt ai ned as col orl ess crystals from nmethyl

3-{4-[Td'a hgadnumiyn2 of 6me tihyket Iyl 4 [PHeAhlydBoxy-27 ,6 -

W%r%y Y0y PR ehe e PP RS o &0 120
bg) d ﬂcﬂt@ss:.u%scéﬁgguaﬂe P35 M’ Hp . géaﬂrﬂéf) 64hd sodium iodide

3 (4- (2- but oxyet hoxy)-2', 6'-di met hyl bi phenyl - 3-
yD]H%uhoxyPﬁhenyﬂ)pnop&nﬁndimﬁnhyliﬁsmamlde (5.0 mL) was added

SRTar Pl oy ostner y (oo SRetg " oom

‘Ber{lﬁeﬂ(ﬂlré"%ql‘tﬁxﬁtgrrﬁng ietind hiiRhaP¥l wds stirred at 50°C for
él)netho ] phenyl } propanoat e and 2-chl oroet hyl n-butyl
s. addsr deAgtien ankethil vasnididpted vheh mingdd agketate,

Fé%@é %116& %‘t%g:dan&%g@l@atel\gsb(xp‘gg, brlé"g r(dvl'é_(pncentrated

under reduced pressure. The residue was purified by silica gel
column chromatography (hexane/ethyl acetate=10/l-hexane/ethyl
acetafe =3/1) to give a colorless oil. Then, to a mixture of
the o0il, methanol (4 mL) and tetrahydrofuran (8 mlL) was added 1
N aqueous sodium hydroxide solution (2.6 mL) at room temperature
with stirring, and the mixture was stirred at the same
temperature for 2 hrs. The reaction mixture was adjusted to pH3
with 1 N hydrochloric acid, diluted with ethyl acetate, washed
with saturated brine, dried and concentrated under reduced
pressure. The residue was purified by silica gel column
chromatography (hexane/ethyl acetate=4/l-hexane/ethyl
acetate=1/2) to give the title compound (0.12 g, yield 22%) as
colorless crystals.

MS (APCI-): 419 (M-H)

Example 63

3-{4-[(4’'-ethoxy-2’,6'-dimethylbiphenyl-3-

yl)methoxy]phenyl }propanoic acid
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Exanpl e 65
3-[4-({4"-[2-(benzyl oxy) et hoxy] - 2", 6 - di net hyl bi phenyl

WO 30s9637aet hoxy) phenyl ] pr opanoi ¢ acid CH3 O 2BCTIH20@/119741
' I
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20

25

CH 3 To Qn of met hyl

di met hyl bipheny Rt hoxy] phenyl } propanoate (0.50

g, 1.28 (jnmo ), 2- (benzyl et hanol (0.20 nm_, 1.41
Mol i ane i yl phosphi (Q. 48 OHL.92 mmol ) in

FU?rah?dro uraﬁ: 10 25 nl) was addegkﬂ. ‘

- (azodi carbonyl ) di pi peridine (048 g, 1.92 124 WO
2005/0&&E2QiE£Z/d&%&ﬁﬁkﬂ&&%Abbt&ﬂﬁba 8¢ &loMldys crystals from
stirring. The reaction mxture was stirred at _room
eRBoTaBul - 6f By aaRy-24nd ' af e RYHP EeTaodnt of
t j S - )
ﬁggﬂgfﬁg‘?&ﬁﬁgﬁﬂgﬁ%gﬁ%%% ah@™ {BEOEH Y )RIN3Bhg to a
lnekho(daa@dhn:af bos vt inpithed dfnExavele erldgdedtd tLhg) .

ane 5 tenperature and the mxture was further stirred
ﬂﬁ?‘f@cﬁré 198 et¥l) et her was added to the reaction
Pﬁ%ﬁ#ﬁ% ggd insoluble nmaterial was filtered off. The
tfate was concentrated under reduced pressure and
the(dddidué2wastoxye thcesy) b2 's6I +damegehy Lizigihemy 1-3-
ﬁgfonatog 3§£§ §fexane/et@y ﬁetatezloll-hexane/ethyl
¥ BY 1 PERRARCA e 8F4F ess oil. Then, to a
m xture of the oil, anol (4 nL) and
t et rahydrofuran ( 5 added 1 N aqueous sodi um
hydr oxi de sol uti or tenperature wth
stirring, and thg ed at Bne sane
téhpefatdte fop 2~Hf ScH; HFe was
neutralized 15 with 1 N hydrochlorlc agi d, diluted

with ethyl acetate, washed wth saturated brine,
dr| ed dhe tofiéencompeund mdsr obsdined a?)r%%]sq}-”rl@SSTﬁéYStalS from

f I
Hbtoé? pﬁ £llh%§ﬁe et kykcgce Fégg#gﬁﬁHQEne/ethyl

%Q&@tﬁe&&?ﬁ)hé@yg}p&ﬁ)ﬁdibatﬂet kadCcRaplitbdthyd6 ngbuy i Bl éther
3999 as 20 colorless crystals. _
according to a method similar to the method of Example 62 (yield
66%) . '

MS (APCI-): 475 (M-H)

Example 65
3-[4-({4'-[2- (benzyloxy)ethoxy]-2',6'-dimethylbiphenyl-3-
yl}methoxy) phenyl]propanoic acid

. (o}
@\/o\/\o CH3 \E)\/\!/OH
(@]

To a solution of methyl 3-{4-[(4’'-hydroxy-2',6'—
dimethylbiphenyl-3-yl)methoxy]lphenyl}propanocate (0.50 g, 1.28
mmol) , 2-(benzyloxy)ethanol (0.20 mL, 1.41 mmol) and
tributylphosphine (0.48 mL, 1.92 mmol) in tetrahydrofuran (10
mL) was added 1,1’-(azodicarbonyl)dipiperidine (0.48 g, 1.92
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M5 (APCI-) : 509 (MH) Exanple 66
3-(4-{[2",6" -dinmethyl -4"-(3-pyridin-2-yl propoxy) bi phen

w@ k6034063724 met hoxy} phenyl ) propanoi ¢ acid CH3 O PRBIRND4/019741
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éﬂﬁ,a'l%t% -Eq%l ht E%lf?%undrh‘ga%eggk‘ff Hergifﬁnae was stirred at

orl ess oil Fom

30@& témpefatﬁanfdi 16' hdsnpti@dkﬁﬂﬂquﬁba3ent amount of the
) met hoxy] phenyl } propan ate and

§f(>59’i“?’a'F ARG | NSFISHAR- (< olPenpekn) fFhegod - nkt Hyty Lphosphine
| 0
%EH'( ’h&gialpagc;ﬁ 91 l??ﬁ?@%’%@g@o%&% d3ddQ £8%ne same

Eéﬁpéf@ﬂ@ﬂéOﬂﬁV¢be Edanpke ¥¥s further stirred for 18 hrs.

4' bt -2'.6'-di t hyl bi ph
BibRab ] cSToH dee AdHegahb| Eha P MANtETe 28 igpaiuble

fma%emai %&frﬂ‘l‘ﬂ%@e\&agf@bt b e Jf RS &0 b 8SSohé St A td under
rom nethy

3e{inc{a<€l4pr¢§mxmymz toe- desbdiy Wasi pveriflied-by silica gel

S R e PRy (BoERES Aot od T rampl b qaewaie/ethyl
&g?ﬁbﬁeéiw@) IS IARCH- oloABdsd MiH). IBebxatpl & Bbiture of the

91l memhanal (e it RRG) semeAdmfuFandi(Genhy | ephadisd 1 N
eI ML oeale 9 8 19E roon Semranare
pakR- yeltomdi larkd @fle mixture was stirred at the same
temperature for 2 hrs. The reaction mixture was neutralized
with 1 N hydrochloric acid, diluted with ethyl acetate, washed
with saturated brine, dried and concentrated under reduced
pressure. The residue was purified by silica gel column
chrométography (hexane/ethyl acetate=4/l-hexane/ethyl
acetate=1/2) to give the title compound (0.26 g, yield 39%) as
colorless crystals.

MS (APCI-): 509 (M-H)

Example 66

3-(4-([2',6'-dimethyl-4'~ (3-pyridin-2-ylpropoxy)biphenyl-3-
yl]methoxy}phenyl)propanoic acid

CH,
CL
OH

P o)
The title compound was obtained as a colorless oil from
methyl 3-{4-{(4’-hydroxy-2’,6'-dimethylbiphenyl-3-
yl)methoxy]phenyl}propanocate and 3-(pyridin-2-yl)propan-1l-ol
according to a method similar to the method of Example 65 (yield
28%) .
MS (APCI-): 494 (M-H)
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15 nethyl 3-{4-[(4'-hydroxy-2',6'-dinethyl bi phenyl - 3-
yl ) met hoxy] phenyl } propanoat e and 2-(ethylthi o) ethano

w@emenei7ey to a nmethod simlar to the net hod BET/IP2004/019741
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Wl% Sﬁg(yi eld 64%. 1H NMR (CDC13) 8: 1.31 (3H, t,
= ), 1.98 (6H,s), 2.59 (2H, t, J = 7.8 Hz),

BHAA[2HM, Butdxg-7' 26 HYimeth§AbipRéni - m), 20
3.66(3H, s), 4.15 (2H, t,  J = 6.9 Hz), 5.08 (2H, s),
oY pEng Xy phengl Borqpanoig agidg 7 Hz), 7.04-7.14 (3H,
n, 7.17(1H,((§%, 5-7.47 (2H, m). Exanple 69 :
3-[4- ({4 -[2-(eth
-3- 25 yl }nett
2005/ 063729

dy OH O The o

>~ C3 I
’ O
ogéained as colorleds crystals from methyl

3-[4-({4'-[2-(ethy|thio)ethoxy]-2‘,6'9dinethylbiphenyl

- 3- yl JTet oty ephemydypt openodite iaedoadi oglemlessretriysttals from
il tq, 5.t hod qf I 7 (yield 479 . M5

Ot 3458 e R Bt & 7ONPEFEY B ey L5
g{iﬂméﬂHGXyﬁEhéﬁ%hYﬁinéﬂdﬁﬂ@oéﬁh'2Lb@£anol accordingyfg a method
[ enyl -

met hyl bi p 3-yl'} met hoxy) phenyl ] pr opanoat e
Isimilay toQthe-mekigMs ofCHxampleHsS Ty rebdbl4fi%)lon of

tert- yh 35£4-[(4,-hydroxy-2',6"- ,
dﬁ%E?%&#b?bhé%%lk%ﬁyl)nethoxy]phenyl}propanoate (1.69

Example 68n0l ), 2- (ethylthio) ethanol (0.46 nlL, 4.30

mmol ) and tributyl phosphine 81.46 m, 5.86 nmol) in.

e aHy drdfalbh’ { (ethylthio)ethoxyl-2',6'-dimethylbiphenyl-3-

yl}methoxy) phenyl]propanoate

GH
® O
0o
HC S0 cH, @\/W ~CH,
o

The title compound was obtained as a pale-yellow oil from

methyl 3-{4-[(4'-hydroxy-2',6’'~-dimethylbiphenyl-3-
yl)methoxy]phenyl}propanoate and 2-(ethylthio)ethanol according
to a method similar to the method of Example 1 (yield 64%).

'H NMR (CDCl3) §: 1.31 (3H, t, J = 7.2 Hz), 1.98 (6H,s), 2.59 (2H,
t, Jd =7.8 Hz), 2.67 (2H, g, Jd = 7.2 Hz), 2.85-2.97 (4H, m),
3.66(3H, s), 4.15 (2H, t, J = 6.9 Hz), 5.08 (2H, s), 6.66 (2H,
s), 6.89 (2H, d, J =8.7 Hz), 7.04-7.14 (3H, m), 7.17 (1lH, s),
7.35-7.47 (2H, m).

Example 69
3-[4-({4'-[2-(ethylthio)ethoxyl-2’,6'~dimethylbiphenyl-3-
y1l}methoxy) phenyl]lpropanoic acid
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15 nlL) was added 1,1'-(azodi carbonyl)di pi peridine
(1.48 g, 5.86 mmol) at roomtenperature with

W@ 2006063122 The reaction mxture was stirred aPCT/oR204/019741
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tenperature for 16 hrs
the aforenentio
tri butyl phosphi g _and
1,1 -(azodi carl ) di pi peridi were 20 added at the

sthe ﬁéqpe&Qt- and. t he m xt nas - tBer  stirred

for 16 hrs. Diethyl €ther was added to.ffhe reaction -

m xture and insoluble material was filt@red off. The
filtratMhe wa%sleoosmpiural atsubBes i heduse deqlidssisse capdtals from
the residue was urified by silica ?%L col um

gﬁﬁ@ﬂﬁtégﬂépﬁ94(h -aﬁg#@ﬂﬁypotsthoxy ,6'jdimethylbiphenyl—3—
SO BRI AL ) & B e

diHe mMhM¥Rof QDG 1e8:371.(Fle@HA78).J = 7.2 Hz) , 1.41

and an equival ent anount of
ents (2-(ethylthio)ethanol,

T8

TR N s B A TR TR R
. , ], =TSz ) . ,
%Qgﬁ@ﬁ@3¥89 PCT/ JP2004/ 019741 t, J = 7.8 Hz), 2.92

(2H °t, J =6.9 Hz), 4.15 (2H t, J = 6.9 H), 5.08
(@t-PpryB. B6[42H 4 '5)[2-6e8Byl Miobethoxy18:27 62}, 7. 05-

;ili}“iétﬁ“%ﬁl[’.ié%%g}}zl-138—35111%&?1)0@7]@)%3{1;1ﬁ?r 2H m. Exanple
3'[4'((4"[2-(83hy su| f onyl ) et hoxy]-2', 6' -
|3

di met hyl bi phen met hoxy) phenyl ] propanoate CH 3
I 00 HCS,- i

t-putyl
ﬁ*g\h«jgmt 5Ky : )
yl } met hoxy) phenyl ] propanoate (0.70 @, 1c84°*mmol) in
di chl oronet hane (14 nlL) was added m chl or oper benzoic

acid (Go78 sglublop offigrtabutylwit b st {4 rihvglrasy—2het "~
- . f
Bt 1808nShy LTS L Dinech 08y 00BN SRR 1 £ g, 3.91

sEdilym Dy deoeky theh so)ldatihame land. satmk ateBOmmod) ahd

dri ed over anhydrous magnesium sul f ate and
§6H@@ﬁyﬂgp@§p@ﬁ@%r(l.46 mL, 5.86 mmol) in tetrahydrofuran (33

mL) was added 1,1’—(azodicarbonyl)dipiperidine (1.48 g, 5.86

mmol) at room temperature with stirring. The reaction mixture
was stirred at room temperature for 16 hrs., and an equivalent
amount of the aforementioned reagents (2-(ethylthio)ethanol,
tributylphosphine and 1,1’~(azodicarbonyl)dipiperidine) were
added at the same temperature and the mixture was further

stirred for 16 hrs. Diethyl ether was added to the reaction
mixture and insoluble material was filtered off. The filtrate
was concentrated under reduced pressure and the residue was
purified by silica gel column chromatography (hexane/ethyl
acetate=10/1-hexane/ethyl acetate=4/1) to give the title

compound (1.40 g, yield 69%) as a colorless oil.

7.2 Hz), 1.41 (9H, s), 1.99 (6H,
s), 2.49 (2H, t, J = 7.8 Hz), 2.67 (2H, q, J = 7.2 Hz), 2.84 (2H,

'Y NMR (CDCls) &: 1.31 (3H, t, J
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reduced pressure. The residue was purified by silica
gel colum chromat ography (hexane/ethyl acetate

weidsheidtexane/ et hyl acetate=1/1) to give the IGUMHmmmnn41
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C un .67 g, 'eI 740 Il ow .2
AR bt 22 %5 S B R 118 8T -
Hak) , 15 506 (G, &), 49 ezm i), 5397 (aHHza, 2.8% (72+az), 7.05-
= Hz)', 3.19 (2H, q, J = 7.5 Hz), 3.42 (2H,
t7 114_(%11,1 AR 7 AB44ALH2HE) ¢, 7. 3]5:7 351 (BHt) mb. 08 (2H,
H ' s), 6.88 (2H, d, J = 8.7. Hz), 7.03-7.14
(éﬁ?‘ﬁ%f {71217 ()1H s), (7 36-7 48 (2H ). )25 Exanpl e
T2ert- butyl 3-[4-({4'-[2- (ethylsulfonyl)ethoxy] -27,6"'-

3-[4- ({4 -[2-(ethyl sul fonyl)ethoxy]-2',6' dlnethylblph
eﬁweghylﬂl)nkmyé girrsﬂaémt wﬂmyélﬁépeamte ~1 0\

O H3Cs._. 3 128 WD 2005/ 063729
PCT/JP2004/019‘ a solutlon of tert-butyl
3-[4-({4'-[2 0

(et h§Lsul f ony 2',6 met hyl BI phenyl - 3-

y% et Vygheryl T opanoat e~t( o ‘mmol ) in

toluene (3.7 nL) was added trlfluo(pac % acid (3.7
M.) at roomtenperature 5 with stirring and the
m xt ur eToves siliutried af tenh%bmﬁu&n&ﬁhﬂﬁd(4fed22 hrs.

A
fyhirﬁéﬁ )ph‘@@h%r@figngétéd(d TWigve1tbe fhdle in

conmpound (0.24 g, yield as col orless crystals.
1@1gmﬂqum§thpne 494 @LQFVasExhhwigr¢gloroperben201c acid (0.73
3[4(

P} o oA pRA OIS 5 LG ppREny L1 BiRdec a8 Atirred at
cthé §bméﬂﬂédﬁé9a&u&ecfb£}t hrs. The reactlon mixture was washed
with 1 N 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 (hexane/ethyl acetate =10/l-hexane/ethyl
acetate=1/1) to give the title compound (0.67 g, yield 74%) as a
pale-yellow oil.

'H NMR (CDCl3) §: 1.41 (9H, s), 1.47 (3H, t, J = 7.5 Hz),

1.99 (6H, s), 2.49 (2H, t, J = 7.8 Hz), 2.84 (2H, t, J = 7.8 Hz),
3.19 (2H, q, J = 7.5 Hz), 3.42 (2H, t, J = 5.1 Hz), 4.44 (2H, t,
= 5.1 Hz), 5.08 (2H, s), 6.64 (2H, s), 6.88 (2H, d, J = 8.7

Hz), 7.03-7.14 (3H, m), 7.17 (1H, s), 7.36-7.48 (2H, m).
Example 72
3-[4-({4'-[2—-(ethylsulfonyl)ethoxy]-2',6'-dimethylbiphenyl-3~
yl}methoxy) phenyl]propanoic acid

o
Og’ O OH
HC S~ ~g CH, |
o)



a O15 The title conmpound was obtained as a
pal e-yellow oil from nethyl

wW®@2404/063729 - hydr oxy-2', 6' - di net hyl bi phenyl - 3-  PCT/JP2004/019741
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| t t o [D—
% )(ge Jﬂ?%%%ﬁ{y 5 pl%fg%%%éﬁpf 30144 (ééorcglzng to a
MethpUssl fryan ett@os;be neteoddﬁﬁe@ﬁmbﬁeﬁgl gyield

17%. 20 M5 (APCI-) : 508 (M H) npl e 74 ethyl
31{methoxy)phesyHd pyeprargte 2(0 37 cg m@t RY| @-ﬁﬂ%bnﬂ;ﬂp -tpluene (3.7

ﬁ% nﬁ%{' 3%:} ec%ﬁé@%g%a%éé%&%@fc[ oﬁago%%g‘pa%o%% tteperature

abtai seidrving aoel ahkemsxtite fwayMstdiritygd at room temperature
2, 2-di fl uoro-3-(4- h¥droxyphenyl)propanoate and [4' - (2-
@Pﬁo?(ylé’fﬁhoxﬂhez reagtigp Bt RIS m?@nfpngewf%%q%mer reduced

89&?7‘:@9 4 i eI gxo%edclggl% Oegre?/ %@%g%g&q ¥ filtration,

REThOP G LHEBA Lo yBvel zhé 113 f{IM-Hepmpoanpl €0 7% g, yield 72%)
3- (4-i 4'-(2-et hoxxet hoxy) - 2', 6' - di met hyl bi phenyl - 3-
§F] A2 spﬁ:gﬁ(fl 5:2-difl uoropropanm c acid pt 51~

MsO(Arc F)H3@Q ~f2- 3 O The title conmpound was
obt ai ned. as a coI orless oil from ethyl

Brénlplé 413 (2-et hoxyet hoxy) - 2", 6' - di net hyl bi phené! - 3-
SLAEE] o Phengthy 2.2 1AL ergngnanashe,ageor i ng to
}99@roﬁ6¥¥%§ﬂ$ﬁéﬁ?§53@§¢ﬂ&ethéﬂ§)MMB @@Sisbaﬁb%c acid

The title compound was obtained as a pale-yellow oil from
methyl 3-{4-[(4'-hydroxy-2’,6'-dimethylbiphenyl-3-
yl)methoxylphenyl}propanocate and 3-(6-methylpyridin-2-yl)propan-
1-o0l according to a method similar to the method of Example 65
(yield 17%).

MS (APCI-): 508 (M-H)

Example 74 -

ethyl 3-(4~{[4’'-(2-ethoxyethoxy)-2',6'~-dimethylbiphenyl-3-
vl]methoxy}phenyl)-2,2-difluoropropanocate

(o]
F
HC O O F (o] CH.
Ei N \/\o CH, N8
(0]

The title compound was obtained as a colorless o0il from
ethyl 2,2-difluoro-3-(4-hydroxyphenyl)propanoate and [4'-(2-
ethoxyethoxy)-2’,6'-dimethylbiphenyl~3-yl]methanol according to
a method similar to the method of Example 1 (yield 51%).
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J=16.7 Hz), 3.63(2H, g, J=7.0 Hz), 3.77-3.85(2H, m),
4.07- 4.19(2H, n), 5.02(2H, s), 6.66(2H s), 6.87(2H,

w@zooﬂm&759 Hz), 7.02-7.20(4H n), 7.30-7.43( 2HCTYR2005019741
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Eﬁg Z Mﬁqh yl
{Z 5 é C}I met hyl -4' - (tetrahydr o- 2H-t hi opyr an- 4-
)Eimp)lbl phenyl 3- yI ] met hoxy} phenyl ) propanoate S| ~ ~

g O The title conpound was
é"m‘él rﬁéé aé ae*%féﬂ%fé@é‘yérlz ﬁﬁonﬁil@@thﬁ@twhenyl 3-

| I
3:]%]%@&: ¥%ﬁé%¥)} FZer ozg %g% ék@b%ﬂ’ acid
t etrahydro- 2Ht lgppygé
simlar to the nethod
NVR (CDC13) 5:71=¢

/]

-ol according to a nethod
Ex%rple 1 (yield 129%. 1H

@ 4 - 2F11(2H m, 2 15
7 ), 2. 2, 4H, mF 2,84 - 3.01
F&%\/nci ; 4.37 (IHF M .é (2H, s),

6.65 (2H, s), 689(2H d, J87Hz) 2 05 - 7.14

3H, 7.35 - 2H,
530 VE&EG E}B%é x Jﬁﬁgogpﬁiéga rﬁcolor?ngs 01Z from

ethd1{ B2'(46] t@*ﬂ?ziaﬂho& e&h@kgﬁhydr@*%ﬁé%h%bﬁﬁﬁe%—&
yl oxy) bi phenyl - 3-y oxy p eny propanoi ¢ acid
Jyl]n@thoky}pl@r@m 0 @k@lllfllu@rorrh@pamqa‘@ coepsdadgwee a method

SHhAEd, 85 REAILS? oF Kibabtals S SITAML

Wsoxyxbupbevyt)-. 3- yl ] met hoxy} phenyl ) pr opanoat e
Eﬁcordl ng to a nethod simlar to the nmet hod of

iR e (@PLLaYi &1 ol S5pL.- 3083HESMY) 1. 2F7EHMepY), 3ERakple t.
0
3’8‘[1% (e3P 1 (83 BHxi%oter  AnSiat - 2H AR Sy Aln-B g1 § X~
vil.12 (28, -m), 5.02(2H, s), 6.66(2H, s), 6.87 (2H, d, J=8.5 Hz),
7.02-7.20(4H, m), 7.30-7.43(2H, m).
Example 76

methyl 3-(4-{[2’',6'-dimethyl-4'~ (tetrahydro-2H-thiopyran-4-
yloxy)biphenyl-3-yl]lmethoxy}phenyl)propanoate

' ’
o
S
O\ \O\/W/O\
o} CH, CH

The title compound was obtained as a colorless oil from
methyl 3-{4-[(4’'-hydroxy-2’,6’-dimethylbiphenyl-3-
yl)methoxy]lphenyl}propancate and tetrahydro-ZH-thiopyran-4-ol
according to a method similar to the method of Example 1 (yield
12%) .

'H NMR (CDCl3) §: 1.98 (6H, s), 1.99 - 2.11(2H, m), 2.15 - 2.27

(2H, m), 2.53 - 2.65 (4H, m), 2.84 - 3.01 (4H, m), 3.66 (3H, s),
4.37 (lHr m)l 5.08 (2HI s)l 6.65 (2HI S), 6.89 (ZH, d, J=8.7 HZ),

7.05 - 7.14 (3H, m), 7.18 (1H, s), 7.35 - 7.46 (2H, m).
Example 77
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di met hyl bi phenyl - 3-yl } net hoxy) phenyl ] propanoi c aci d
CH3 O-\ \ 1 O\ aoCI—BC]—|Toasqution of met hyl

W®2{044063729 , 6' - di net hyl - PCT/JP2004/019741
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ety dr 2ch ran L phenwyl - 3- _a_
#]%E?ngy$pheny?#%f%ﬁgnééféggg¥égbg?§8¥%%§ﬁﬁéﬁ)4in
ai I3 y0 baphehgnes £ Y1 Bnghoxws phaedge fip nesdr airo @erikdenz oi ¢
acid (0.12 AQ mmol) at OCwith stirring and the
m xture was® the sane tenperature for 2
: 2 washed wth 1 N aqueous
saturated brine, 20
at ecand
&5 reduced P ][ To a mixture of
the residue, nmethanol (2 nmL) and tegrahydrofuran (4
m.) waspradqded;l %W%va%o%%hnea%%&foﬂ@s@ 'cQE}stals from
(0.44 nL) at roomtenperature with stirring and th
mextthyrle 3wd$ - $12rr@xkdmmaﬂMylséﬁe(teh;&hydnnﬂiHﬁathphrsn -4-

A PLEREk L T T ool A B Phabd s Bggording to a

SRitHRE @dmbil hPero e thettdd 6ENERAMHBE ety uRdenar edysed
pressure. The residue was purified by silica ge

At ulS Ichr ofdY oM EPhy (hexane/ ethyl acetate=l0/1 131
ﬁ%%%§$5/9?3729 PCT/JP2004/019741 hexane/ et hyl
1) to give the title conmpound (43 ng, vyield
33&/94«[:@( 4ggl[gnl £S8i St Wit tSTahYBr 6 ESl+}h i opRAn MR ) oxy]1-27,6 -
e
ﬁw@ébleheayhe%ﬁﬂ }mﬁthpaye BhaABY hipFRRanaie acid
h

To a solution of methyl 3-(4-{[2',6'-dimethyl-4'-
(tetrahydro-2H-thiopyran-4-yloxy) biphenyl-3-
yl]methoxy}phenyl)propanoatel(0.11 g, 0.22 mmol) in
dichloromethane (2.2 mL) was added m-chloroperbenzoic acid (0.12
g, 0.49 mmol) at 0°C with stirring and the mixture was stirred at
the same temperature for 2 hrs. The reaction mixture was washed
with 1 N aqueous sodium hydroxide solution and saturated brine,
dried over anhydrous magnesium sulfate and concentrated under
reduced pressure. To a mixture of the residue, methanol (2 mL)
and tetrahydrofuran (4 mL) was added 1 N agueous sodium
hydroxide solution (0.44 mL) at room temperature with stirring
and the mixture was stirred at the same temperature for 2 hrs.
The reaction mixture was diluted with ethyl acetate, washed with
1 N hydrochloric acid and saturated brine, dried and
concentrated under reduced pressure. The residue was purified

by silica gel column chromatography (hexane/ethyl acetate=10/1-
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acetate (2.2 nL) was added 4 N hydrogen chl ori de- et hyl
acetate solution (81 L, 0.32 mmpbl) and the m xture

wor®soeaTeent rated under reduced pressure. ThePObIROOMAD 9741
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I e collected by 15.filtratjo washed an
Rt caf Rt T 55 8Na EhS hocte JapgUslges mo,
agi«lel GBkeSssCeyBéAlsss Mayiskahs) @ 510 (MrH, as a free
for Exangl e 80
Y 4EEI2) 16508 MtV - 4' - [ (6- met hyl pyridin-2- 20

tyhoxy] bi phenyl - 3-yl ) met hoxy) phenyl.] propanoi ¢ acid
%/Q(frqgg%gpide CF3 HCO I I la~ HNC NO/ CH3 OH To a
S Ut (d2 7 96 ' reihythBE{4-{((34 (6hmdehyYpPridin-2~
di met hyl bi phenyl - 3-yl ) met hoxy] phenyl } pr opanoate (0. 40
¢ 1) prepoxyibipbeny LB eMaHbpyy) Bhacyl pgonacdangrid
( , : mmol ) and tri phenyl phosphine (0.34 g,
fgg%%ﬁﬁgﬁ%lﬁﬁ tetrahydrofuran (8.0 nl) was added
di i sopropyl azodigar | ate (40% tol uene sol ution
0.59 nm., 1.13 mo oomytenperature with stirring.
The 132CMD 2005 J /019741 reaction

ioxt ume s _Ssti aﬁ room t #or 12 hrs.,
gﬁﬁgég:ﬁﬁﬁrCiPent anBint of the aforeffentioned

rea s ((6- nethyl pyridin-2-yl)nmethanol,
tri phenyl phosphi ne and diisopropyl, .azodi carboxyl ate)
wer e ag(y?ea Sﬂgulfh%n n‘?lgtﬂrfe4 V\(gé f’ﬁrtﬂé’?e ﬁ‘?r‘led)% 3?
k& hSARR ri @IRES & e Syl BiphényThe-reaction m xture

was concentrated under reduced pressure and the
rddingfloxsrheny I irepranpisi préd §ded ndl flwil mmol) in ethyl

(ggé gﬁ%gg%;?ﬂXLﬂn%%eE%#%%P%gNgﬁg&gégggigéﬁbrideaFprl acetate

hexane aceta e a‘col orless

Bramtibd 481 MiX} W.S0mmole ahl, thetmbatlre 4akl foabéntrated
tetrahydrofuran (8 nL) 10 was added 1 N aqueous sodi um

Mpsieax rgeused RToIFUTE -1 FEP abtrbbed ¢Rifjerist yPESwFehlected by
E%ﬂfffa%@oﬁnd¥%§ﬁ%§ngﬂ&” f@astgtéiégdt@g gf%ie %@HBound (42 mg,

tenperaturé hrs. The reaction m xture was
nelkdalZl zedasv ¢dldr Medsy dirgelbdsi c acid, diluted with

ethyl _acetate, washed with saturated brine, dried and

B dESETAf eal A5 MiHfters &ddi€e8 HPEBLure. The residue
Hel ped by silica gel "columm chronatography
:ﬁexgne/ethyl acet at e=10/ 1- hexane/ et hyl
3-[4-({2'",6"'-dimethyl~4'-[ (6-methylpyridin-2~
yl)methoxy]lbiphenyl-3-yl}methoxy)phenyl]propancic acid

hydrochloride
g
o)
HCI uli!
HLC IN\ (o) CH, ©\/\’(OH

/ o

To a solution of methyl 3-{4-[(4’'-hydroxy-2',6'—-
dimethylbiphenyl-3-yl)methoxy]phenyl}propancate (0.40 g, 1.03
mmol) , (6-methylpyridin-2-yl)methanol (0.14 g, 1.13 mmol) and
triphenylphosphine (0.34 g, 1.31 mmol) in tetrahydrofuran (8.0
mL) was added diisopropyl azodicarboxylate (40% toluene solution;

0.59 mL, 1.13 mmol) at room temperature with stirring. The
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acetate=1/4) to give a colorless oil. The oil was
di ssolved in ethyl acetate and 4 N hydrogen

wa@bkiosnexded et hyl acetate solution was added. TPET/JP2004/019741
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30

he?c%&?n"ﬁ% 19{1:9 ent [ %&%@regg%h zrécgcgnggteegn efralst’?&ee fog 12 hrs.,

al ne crys wer e tration,

washad agdivaléetd ain(bu@lltvaft BRet atdforeatmioued (8adénts ((6-
yield 44% as colorless crystals. M5 (APClI-): 480
methy lpgradines y]dmthag;@énppélme%lphosphlne and diisopropyl

|
S btoby APl ok (o TELDUA 0a8 ey stircen
latdthehkame dw@r&aﬂd@e fo® 12 ler:C \ N'r@ lre@d2iOh mheture was
title cog}gound was obtained as colorless crystals from

FONFEPRTR TSI (Mg TararEx Prossere ANfbriRf BRShERg| vas purified
) y _

fy BESSER ot e aoes ey ngseps (e ageeareto

IP@'R/aﬂxEZ@ﬁHfDlﬁélﬂate&dddr)drtnggimeaa netllvod esisnolidr t Dhen, to a

the nmet hod of Exanpl e ield 269 PCl-): 494
Hurgs g 'flfl%éblf rﬁ)et Ei&%p?% %12) B ﬁ}'\é%rgﬁ‘ glro}uran (8 mL)
%a{s"'a[iﬁgd £’ n AR shailint fl?@i‘&bﬁﬂ%’ |scﬁu)(:|1)>HEt(QOX(Yr]1L)2 at room

- fluorophenyl } propanoate CH3 .
@HBlprratﬁr@ Witeh tsuumlmnpodnwlmmra n@@ a§1ared at the
el l ow oil

(sf‘mQG' SHPRET HYES 4{°rn|2t PEBi phERS1 XSRS e HEFEF A

elelthradifdd OeH lUer eydrBrHLeXyPhesnd ) RIiap@eaaiweth ethyl
according to a nethod simlar to the method of

Ex:gﬁcp[t@ 1w§§:lp@i dug:}%satpyga(:gg }:n;lne ,459:1(em+|q}'1d concentrated

under reduced pressure. The residue was purified by silica gel
column chromatography (hexane/ethyl acetate=10/1-hexane/ethyl
acetate=1/4) to give a colorless o0il. The o0il was dissolved in
ethyl.acetate and 4 N hydrogen chloride-ethyl acetate solution
was added. The mixture was concentrated under reduced pressure.
The obtained crystals were collected by filtration, washed and
dried to give the title compound (0.24 g, yield 44%) as
colorless crystals.

MS (APCI-): 480 (M-H, as a free form)

Example 81 -

3-{4-({2',6"'-dimethyl-4'-[2- (6-methylpyridin-2-

y1l) ethoxylbiphenyl-3-yl}methoxy) phenyl]propanoic acid
hydrochloride

CHy

oLl s and
OH
HC™ SN o CH, (
O

The title compound was obtained as colorless crystals from
methyl 3-[4-[(4'-hydroxy-2',6'-dimethylbiphenyl-3-
yl)methoxylphenyl]propancate and 2-(6-methylpyridin-2-yl)ethanol
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Exanpl e 83
3-{4-[(2",6" -dinethyl -4"-nitrobi phenyl - 3-yl) net hoxy] -2

WO 25/0637eor ophenyl } propanoi ¢ acid Chia O F OH pChir0b4/419741
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(gccg}%litnbt ltg § sVﬁﬁngt %En%geqﬁeﬁ?olcprolfeﬂample 80 (yield
crystals“from ethy

2d9-.[(2',6' -di met hyl -4' -ni trobi phenyl - 3-yl) nmet hoxy] - 2

- fluor opheng!%li propanoate according to a nethod

M PRCIES  t a2 264Tbt 1FGd 20£ TERAAPFB) 37 (yiel d 849 .

ﬁﬁ? gy | 422 (MH) Exanple 84 ethyl. '
-14-({4"-[2-(ethyl thio)ethoxy]-2',6"-dinmethyl bi phenyl
-<Ehwl Bréthoxy) ; @-+fdinertdyytiedy Hhpt pplatstadey 1-B34 1YW thoxy] -2-
2005/ 063729 PCT/ JP2004/ 019741 H3 Z~(>i O H3CSO 1) ~~

GIEOFoPRENY L PECRAMAITnd was obtained as a col orl ess

3-{2-fljudrg ' -2' ,6' - di net Hyl bi phenyl -3
yl) nethg © nanoat e and

%«(et rdi ng to_a nethod simlar -
o hie ‘ 7O\ P 789 . 1H NWR

(CHC13) 8 1723 (3H, t, 3=7.2 fiz), 1.31 (3H t, J=7.5
Hz), 1.98 (6H, s), 2.57 (2H, U, J=7.8 Hz), 2.67 (2H
q, J=7ThetE}tle c@mpourtl 9gs( sHtaiped 297 Padetyeldpy oil from

i, 808562y Sle: 8B Byl Wy b st onys - -

Eraipoe 48hy@tbWyphenyl) propanoate according to a method similar

3-[4-({4" -] 2-(ethyl sul fonyl)ethox _}-2‘ , 6" -
diometry MBERe@ i -%‘%H}P}lﬁetlhdi(y?l"z‘- ¥lor ophenyl ] pr opanoa
LY (%+)~:|49\(1JI:+H)

Example 83
3-{4-[(2',6'-dimethyl-4'-nitrobiphenyl-3-yl)methoxy]-2-

fluorophenyl }propanoic acid

CH,
o) F
o O OH
~ N+ CH3

I
O O

The title compound was obtained as colorless crystals from
ethyl 3-{4-[(2',6'-dimethyl-4’'-nitrobiphenyl-3-yl)methoxy]-2-
fluorophenyl }propancate according to a method similar to the
method of Example 37 (yield 84%).

MS (APCI-): 422 (M-H)

Example 84

ethyl 3-[4-({4'-[2-(ethylthio)ethoxy]-2’,6'-dimethylbiphenyl-3—-
yl}methoxy) —-2-fluorophenyl]propanoate
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OOHCS't/~~O1l I 0O CH 3 O 15 The title conmpound
was obtained as a colorless oil from ethyl

W®@2(4044063729 - [ 2- (et hyl t hi 0) et hoxy] -2', 6' - di met hyPoi/pireecwi19741
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a method sim 58
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HSCS OCH3 OH zP O 3A mxture of et hyl .
3-[4-((4' -[2-(ethyl sul fonyl)ethoxy] - 25

2',6' - dhaet iyl diqurpdynd3wik) sBtdimed 2% fal venephesy!dpr from
opanoate 135 WD 2005/ 063729 PCT/JP2004/019741 (0.19
§thyl 33~ hrmf Yuorogdetli(é ' akydreay—2 'y dimgghgibimhenyi-3-

9 img ER0Er VBRI L0, 8 1 SBSAShES B e fecoraing
wot B mébydd acietidtag, teashedmettidd ofatExampid Eat Waekt 79%) .
rine, dried and concentrated under 5 reduc

p@é@%r@DC%ESF edi tie(fbs udi'i édHEal/'erﬁ]cawd%l t, J=7.5 Hz),
§0bgMgy CNEomBt agr Qﬁﬁy thexaned g hy! 2a%<?t 3&3 4&;1 JEH‘)EJ Hz) ,
acetate "to give e'tifle conpound g, yle

@18% as2c®d ofdlsm)Gr soal s. 4J\zE9(M?I;I m)) .. 5508 (MH)s) , 6.62 -
mp.:  126- 127 10 a et hy

§-f7)!1 ($8y b (d|0e4t h%am%nd?ﬁth%kﬂj’zm 61 MrhyI-BPphe’ - 47 (2H,
gyl - 3-yl}nethoxy)-2-fl uorophenyl | propanoate CH3 F3C

OF H3C/N~~O1I / I ,i O/CH C 3 The title conpound
Bxempbea8®ed as a colorless oil from

ethyl 3-[4-({4'-[2-(ethylsulfonyl)ethoxyl]-2',6"'-

dimethylbiphenyl-3-yl}methoxy)-2-fluorophenyl]propanoate

0, ,0

‘

HC S~

The title compound was obtained as a colorless oil from
ethyl 3-[4-({4'-[2-(ethylthio)ethoxy]-2',6'-dimethylbiphenyl-3-
yl}methoxy)-2-fluorophenyl]propancate according to a method
similar to the method of Example 71 (yield 89%).

MS (ESI+): 543 (M+H)

Example 86
3-[4-({4’'-[2-(ethylsulfonyl)ethoxyl-2',6’'~dimethylbiphenyl-3-
yl}methoxy)-2-fluorophenyll]lpropanoic acid

CH,
0 F
o O
HC S o CH, m/o"'
i

A mixture of ethyl 3-[4-({4'-[2-(ethylsulfonyl)ethoxy]-
2',6’~dimethylbiphenyl—3—yl}methoxy)—2—flu6rophenyl]propanoate
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15 et hyl
3-{2-fluoro-4-[(4'-hydroxy-2', 6" -di net hyl bi phenyl -

wQ kdosesitexy] phenyl ) propanoat e and PCT/JP2004/019741
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'I‘y d{ho%yt%“ ggdCEaFé] %_@e% 'ﬂglng ngled a%l ccg#c%'}bt/ragedgunder

moxt ur 8
3re£c¥’ac(e{d4prbgs(1ﬂéet hmamm.)ﬁfeh()&}é] puZbfied by silica gel column
2',6' dlnethxlblphenyl ) met hoxy) - 2- quorophenyI ?r
cﬁm&t@gree Bz(vanq@% peetathahol g pogigte) to give

B4 AMALUBRuRA O Gy Ay s2ddofrd) Nadals 8a0kibeals.

e solution room tenperature wt
smsrﬂumg—andsuhe(m+anure was stirred at the 136 WO
2005/ 063729 _PCT/ JP2004/ 019741 sane tenperature for 2.
PP THE67 4489 0on nmixture was neutralized with 1 N

@i c acid, diluted with ethyl acetate, washed
wth'saturated brine, dried and concentrated under
remmude@—ﬂﬂediére[ZHTdiethML@ménwmstpquT+2ﬂL&nrdimethylbiphenyl-

ratb10 g PP%S |ve colorlegs oil. The oi

e S PERA S RFEP2RRAET al i zed with
saturated aqueods SogH n1hydrogen car bonat e, washed
W|th wat er and eftud brlne dried and

trated adtced . The residue was
q% sol,ved in g acetate a N h drqgen H
ori de<et by @,e 10 sol A % The

preC|p|tated crystals were collected I f||trat|on
washed and dried to give the title conpound (0.20

yi el d FR tdgleorerresrd sasksrRtaingg pES +‘§°l°¥4193455 oil from

(Mt 35 B:iGELOL (4 DERRLE, B9 16- Ehlidiny 1biphenyl-3-
yyl))mreamw]] bhahynmrcaaaﬂo}am hory P 241 tioy ephieroy klthanpa

noat e
according to a method similar to the method of Example 70 (yield

100%) .

MS (ESI+): 522 (M+H)

Example 88
3-[4-({4'-[2-(diethylamino)ethoxy]-2',6'-dimethylbiphenyl-3-
yl}methoxy) -2-fluorophenyl]propancic acid hydrochloride

CH,
\1 HCI —/'iI[jI!In\N/ \[:::[;//\ﬂ/
N\V/A\o

To a mixture of ethyl 3-[4-({4'-[2-(diethylamino)ethoxy]-
2’ ,6'-dimethylbiphenyl-3-yl}methoxy)~-2-fluorophenyl]propancate
(0.62 g, 1.18 mmol), methanol (5 mL) and tetrahydrofuran (10 mL)
was added 1 N aqueous sodium hydroxide solution (2.4 mL) at room

temperature with stirring and the mixture was stirred at the
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CHB OOF N _~OCHOCH OThe title conpound was
obtained as a colorless oil from ethyl

W®@2402406372Dr 0- 4- [ (4' - hydr oxy- 2" 6 - di met hyl bi pheewyir2804209741
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I X hen I p at e, .
ULbPLOREY] PREILYLJy 9PRORC Crf0ccccson mixcure was

fetinedl Stad | vwdtH Q w&yﬂEbhHﬂoﬁfc Bxdam| @ilutéyi eith ethyl
67% . M (ESI@% 548 % nmpl e 90 25
SQFZaF?Q wgsh ,ﬂgﬂQypa urg qup%ﬁﬁﬁn“qqﬂeﬂdpﬁd|concentrated

EMREC R e WP L SR b

BP0DB/ 663728 RCIHalli20645009741 The tditll evacodpesativedsin ethyl
obt ai ned as col orl ess crystals from ethyl

3Cphatep NI LR ligesy Wi f@tw@%@w@%mdm hydrogen
%%%B&Hméy]@émﬂ‘wltﬁ Mgkgftmyga&rfétw BEE‘EE{' %ﬁfé&?aand

noate according to a nethod simlar to the ne
Exanphtrdfed yireledr FeBd¥pd Fhesswonpolineg wesiguei¥dedlissolved

b ti HPL [ t I A,

35oRERREy Soerits nga o Na Bt S ior e FoPeE ng e tate
E%ﬁﬂzy&ﬁ Opdls {addta. (rfﬁbhgxeaf?iﬁa@@ ‘*ys®als were collected by
di met hyl bi phenyl - 3-yl ] met hox phenyl)propanoate CH3 |

Oilergtdon, grPdeEd apdOodried to give the title compound (0.20 g,
yield 32%) as colorless crystals.

MS (ESI+): 494 (M+H, as a free form)

Example 89

ethyl 3-[4-({2',6'-dimethyl-4'-[3-(2-oxopyrrolidin-1-

y]l) propoxylbiphenyl-3-yl}methoxy)-2-fluorophenyl]propanoate

0 F
I @
CH
cN PN o CH, o ~
8]

The title compound was obtained as a colorless oil from
ethyl 3-{2-fluoro-4-[(4’'-hydroxy-2’',6’'-dimethylbiphenyl-3-
yl)methoxylphenyl}propanocate and 1-(3-hydroxypropyl)pyrrolidin-
2-one according to a method similar to the method of Example 1
(yield 67%) .

MS (ESI+): 548 (M+H)

Example 90

3-[4-({2',6’'-dimethyl~-4’'~[3~ (2-oxopyrrolidin-1-

y1l) propoxylbiphenyl-3-yl}methoxy)-2-fluorophenyl]propanoic acid

) C%
(@)
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The title conpound was obtained as a colorless oil

from
w 2005062 hoxymnet hoxy) - 2' , 6' - di met hyl bi phenyl - 3pgT/Jrmeodna 9741

nol and!%§ %F§¢ QRWHPW”duUBG-ébhaﬁMQd dienysl o¥ 1¥8s crystals from
ﬁggp@% o B ToeEnfLebh; 51 ameppepotay -1 -
it R RO e,
5 6669y 6. Wi?é_lﬂOﬂ?pOuﬁdS‘gég%ur 2t0 Sjﬁh, 7 02?7. 5053( 5al-xlr,lplr?) 37 (yield
ifled by preparative HPLC (gradient

Exanpl e 92
3°Y2L€ |Alor 0- 4- {[ 4' - (et hoxynet hoxy) -2', 6' - di net hyl bi ph

| 7eds7 X1 hoy henyl ) propanoic acid .~ OF M
?/I@% @é% lggbl ?V#er O 25 The title conpound was
abimi:nadoassget orl ess needle crystals from et hyl

3-(2-fluoro-4-{[4" - (nmet hoxynet hoxy)-2',6"-
Blphenyl - 3-yl ] net hoxy} phenyl ) pr opanoat e

10 qaGRAdisng,te,a mefhod simlar to the method of
Exarrfh g gz(?}ul‘é?‘d"‘s;%ﬁ [O‘li T38efPrapostoear?®’ , 6~
PGB 00404V 13— WNE mdch Exanpl e 93 et hyl
3-[4- ({4 - 2-?& hyﬁ}grﬁn no) g?%é?é%i),%rqujnr?@ttﬁyl bi pheny
| -3- yl} methoxy -fluorophenyl ] propancate CH3 \ \ |

OF 5 H3C /&I—BOCI—ESToasqutionof et hyl
[ (4 -fydry 2", 6" -

Be Nz -3-yl) nE phepy! }qr opanoat e (0.50

g, n?% ol )e{'la 2- et hyl am noét hnoIX/( 0210 nL, 1.30

nmol ) and tributyl phosphine (0044 ni, 1.78 nmol) in

t et r ahyglg of uran 4 . s_added

1,1' - (azodi car bé‘%y )Oé!ggi ‘f)e??l\%??elw 45 g, CQl?Blef‘r*mmi)l from
. ;{}é i‘jg;ﬁhmmuwwm'SdinrerﬁrfmiEH8n§f@§lmmethanol and

—(z“flu°r°‘4_hydroxyphenyl)propanoate according to a

method similar to the method of Example 1 (yield 82%).
'H NMR (CDC13) §: 1.23(3H, t, J=7.2Hz), 1.99(6H, s), 2.57(2H, t,
J=7.6Hz), 2.90(2H, t, J=7.6Hz) , 3.51(3H, s), 4.12(2H, q,
J=7.2Hz), 5.06(2H, s), 5.19(2H, s), 6.60-6.75(2H, m), 6.80 (2H
20 g, 7.02~7.50(5H, m). ,
Example 92
3—(2—fluoro—4—{[4’—(methoxymethoxy)—2’,6’—dimethylbiphenyl—3—
yl]methoxy}phenyl)propanoic acid

Me
o F
H.C
0

25 ;
The title compound was obtained as colorless needle

crystals from ethyl 3—(2—fluoro—4—{[4'—(methoxymethoxy)—2' 6~

dimethylbiphenyl—3—yl]methoxy}phenyl)propanoate according to a
method similar to the method of Example 2 (yield 88%)
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was stirred at roomtenperature for 16 hrs. An
equi val ent anount of the aforenentioned reagents

w@ 20080637kaam noet hanol , tri butyl phosphi ne and PCT/JP2004/019741
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reaction mxture and insoluble material was filtered
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car bonat e, z weart € Saturated bri ne,

ri edfnd cong uced prgssuge to give
?‘hde\ﬁk{iMO POt yiefd ~58% §S~/a Col orl ess
oil. 25 M5 (ESI+): 494 (MrH) Exanple 84 et hyl
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A mxture o
3njod) ({ 2-eflylmtindethiano)let(RoX§|mR; ;15’30 mmol) and

i met hyl bj phenyl - 3-yl } net ho - 2-fl uor.ophenyl r,opanoa
TRy hBI g i R O 18 G L D RS b REPRENSS (10
M) RAsPABbed ACEt GodaeBYEbhE) dbiHriTaind Q8. 8804) 1.78
and pyridine (5.4 nL) was stirred at roomtenperature
e lg2akr sooHeenperativge Wiikh us el giing .cofbenteactiorixture
the residu s purified._.b ilica I, colu .

RSO REEEET Aoty T ASEPSEAL IS B E R E et Ay Squivalent
ageuatedft thgi amrdnigitiiohka eoapoutyl (20-e2hygdamyhééthanol,

85% as_a colorless oil. 10 M5 (ESI+) : 536 (MtH)
Erikpt¥lpkosphine and 1,1'-(azodicarbonyl)dipiperidine) were

R i s AL P R

Hafperéture for 16 hrs. Diethyl ether was added to the reaction

mixture and insoluble material was filtered off. The filtrate
was concentrated under reducéd pressure and the residue was
purified by preparative HPLC (gradient cycle A) to give a
colorless oil. The obtained o0il was dissolved in ethyl acetate,
neutralized with saturated aqueous sodium hydrogen carbonate,
washed with water and saturated brine, dried and concentrated
under reduced pressure to give the title compound (0.52 g, yield
58%) as a colorless oil.

MS (ESI+): 494 (M+H)

Example 94

ethyl 3-{4-[(4'-{2-[acetyl (ethyl)amino]ethoxy}-2',6"'~-
dimethylbiphenyl-3-yl)methoxy]-2-fluorophenyl }propanocate
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HBCNO C 1 / OH O 15 The title conpound was obt ai ned
as colorless crystals from ethyl
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B BE Y8125 M oa 1 558 YR8 e et R et
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reaction m xture was concentrated under reduced

Bxample d3%and the residue was purified by silica gel

h t / t I t
Fel AR e e e AR s P T e 1 €™ by pionenya -
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a e
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4l
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noi c\rém d ydr 6ch or|
HC N0 cH, OH

0O

The title compound was obtained as colorless crystals from
ethyl 3-{4-[(4'-{2-[acetyl (ethyl)amino]ethoxy}-2’,6'-
dimethylbiphenyl-3-yl}methoxy]-2-fluorophenyl }propanoate
according to a method similar to the method of Example 37 (yield
51%) .

MS (ESI+): 508 (M+H)

Example 96

ethyl 3-[4-({2’,6'-dimethyl-4'-[(6-methylpyridin-2-
yl)methoxy]biphenyl-3-yl}methoxy)-2-fluorophenyl]propanoate
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3/ HI I OFHI CNI/ OH OCH3 To a m xture of
ethyl 3-[4-({2',6'-dinethyl-4"-][(6-
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10

15

20

25

30

f1 uor ophenyl 1 pr qpanoat.e . 30 46 [ )., .0t hanol A
(6 nm) p'g%dg Zga‘pjtugc{)lroé]hﬁ rgfi'flliygn}(g&%—zﬁﬁ orﬁmgg_iééedﬁ%gﬁr\?xy-z 6
sagﬂn@ﬂmﬁy@i@@r@q—aqy@wéth@@%tsr%égm(}ﬂ;rapahbaaé (Damg, 2.84

e

tenperature with stirring, an m xture was
stmpibd HMatdvdprgidéppéretimetianol? (Ar32 $he3-12 mmol) and

. ot Crali " -
PRl TRlangn 07 B8] G2 A 1 lp) g O S e 24
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298%9?%? a0 G e 6%90#9}%21&%1; APk eRpe a8 for 12 hrs.,

acetate) to give an ol e ol was I ssolved in
ethyll amcednaitve laamt 4mbluhydobgeie Aflcaemgetébhgdl remgrdise ( (6-

sol uti on was, added. The precipitated crystals wer
CBFF%HM@T%-@ISI&WFBH?B%? h VaEPBaPEY G i (3 sopropyl
t a%siéa%;%%mé( held Haadd el driR6%: x28re0kQs | B8Sther stirred
crystals. (ESI+): 500 (M+tH, as a free form. mp.:
56t56 sdpearmEmpe®8terhyfor 12 hrs. The reaction mixture was

Febhrinithe it b A O S A PR ETELL SRY Y purified
?’b&%ﬁ%&?&%@&%&?gg?ﬁ:ﬁ%ﬁ]&%ﬁhy (he@aheFetFl Qdet@e=10/1~
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MS (ESI+): 528 (M+H)

Example 97

3—[4—f{2’,6'—dimethyl-4’—[(6—methylpyridin-2—
yl)methoxy]biphenyl-3-yl}methoxy)-2-fluorophenyl]propanoic acid
hydrochloride

To a mixture of ethyl 3-[4-({2',6'-dimethyl-4'-[(6-
methylpyridin-2-yl)methoxylbiphenyl-3-yl}methoxy)-2-
fluorophenyl]propanocate (1.30 g, 2.46 mmol), methanol (6 mL) and
tetrahydrofuran (10 mL) was added 1 N sodium hydroxide aqueous
solution (4.9 mL) at room temperature with stirring, and the
mixture was stirred at the same temperature for 2 hrs. The
reaction mixture was neutralized with 1 N hydrochloric acid,
diluted with ethyl acetate, washed with saturated brine, dried
and concentrated under reduced pressure. The residue was

purified by silica gel column chromatography (hexane/ethyl
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15 hydr oxyphenyl) propanoate (0.56 g, 2.64 mmol) and
tributyl phosphine (0.86 nL, 3.26 mmol) in

wo edosabdrely of uran (20 nlL) was added PCT/JP2004/019741
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1H NMR (CDC13) 8: 1.23 (3H, t, J=7.2 Hz) , "1.75-1.90

MEH, (E@IH 2505 Oo(lbHassr fregsformb( aMPm 9=28°0. Hz) ,
%,ég{p%g 9?) 2.39- 2.52(2H, m, 2.57(2H, t, J=7.6 Hz),
J=7.6 Hz), 3.03- 3.19(2H, m), 3.79(2H, s),

th(128- [@- £ dgdrad-4Hz() (4 ‘5. [QRCRdrsxyte tr &0 /drof-2E4thithyran—4-

7.01-7.19(3H 7.33-7.48(2H, Ex | 99 142 WO
zddeIeG@s?t(zé fbt;nrg J‘F‘i@mfb’]}@?g@enﬁﬂﬁ% e

[ i Ag% oxy-1,1-di oxi dot etrahydro-2
&1}%\1%&&9??%&& fl)pl[éﬁdwa e ’6' - di met hyl bi phenyl - 3-
yl}nethoxy) 23 propanoate |l ~1 OFOHOCH O 5
The title conp wag obt ai ped as colorless crystals

3- u- 4'-[(4- et pahyady o- 2H-t hi opyr an-
ﬁ; y )n@thoxy] % , 6" - di met hyl bi phenyl - 3-

STl A Lo ohlS IS ho Of Samheard gl 1% 10
%;I:r%tfhwg&@nénﬁ% y[l(]%xwdiéenyi;Ltétﬂa@aﬂpiz@lt-rtahwy@aﬁ—zz ol

H thiopyran-4-yl)net hoxy] - - di met hyl bi phenyl -
yﬂ}@@tbox?)5bh@mylﬂpﬁﬁﬁaﬂoﬁc(aCfHUQr¢ O\ F 15 OH I oH

:%ydroxyphenyl)propanoate (0.56 g, 2.64 mmol) and

tributylphosphine (0.86 mL, 3.26 mmol) in tetrahydrofuran (20
mL) was added 1,l1’'-{(azodicarbonyl)dipiperidine (0.85 g, .3.26
mmol) at room temperature with stirring, and the mixture was
stirred for 10 hrs. The resulting precipitate was filtered off
and the filtrate was concentrated under reduced pressure. The
residue was purified by silica gel column chromatography
(hexane/ethyl acetate =10/l-hexane/ethyl acetate=2/1) to give
the title compound (1.24 g, yield 89%) as a colorless oil.

'H NMR (CDCl3) §: 1.23(3H, t, J=7.2 Hz), 1.75-1.90(2H, m),
1.99(6H, s), 2.05-2.16(2H, m, J=13.9 Hz), 2.19(1H, s), 2.39-
2.52(2H, m), 2.57(2H, t, J=7.6 Hz), 2.89(2H, t, J=7.6 Hz), 3.03-
3.19(2H, m), 3.79(2H, s), 4.12(2H, q, J=7.2 Hz), 5.06(2H, s),
6.60-6.73(4H, m), 7.01-7.19(3H, m), 7.33-7.48(2H, m).

Example 99
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O=S 0 O The title conpound was obtained as col orl ess
crystals from ethyl 3-[2-f
wo ews063r2{ {4’ - [ (4- hydroxy- 1, 1-di oxi dot et r ahydr BcRH2004/019741
t by rAn4- thoxyl r2; 18 i hyl bi —oH-
yﬁ}%g%/hoxy) p%llé‘)ﬁgp] gr gg%\no[e&{ h@(éﬁgorgi %gPtgﬂg’@r@eﬁ%ggahydm 24
stini dpyrrane-42§ 1) hethexhpel 0f6 ‘Exdmplay 3Bipyésy T-3¢8%) .
M5 m z 557 %NH+). n1$. : 198-199C. Exanple 101 et hyl
Y} uqihexyd Phgpidl Ry$RANF et hyl sul f onyl ) oxy] bi pheny!
-3- 25 yl ) nethoxy)-2-fl uorophenyl ] propanoate 143 WO
A% IR ) \' 1/ O00// HC SO0
ol uti on of ethyl

Z e) ) At he®Y] phenyl ) pro

d (810 ny, “¢. 736 mol) in pydidine (8 nl) was

&d-dr opwi se 5 net hanesul fonyl chl*oride (168 ny,

 mmol ). The mixture was stirred at room
tenperature.for 2 days. . \Water was_added, and . the

® i xtur APy RTINS 11r b ORPIREE: B¢ eco NI SEA CR¥ptals from
Véichy WessiTed falibRosat pf at-et bhiyae ox ¢t b Ea DM Ef o-2HIEHR B ran-4-
magnesi um sul fate and concentrated under reduced

prosdaihexythd v esrdirethy WdphgovilfBed by silica gel

ne/ | etate=10/1-1/1
oL SIS O PR LN e 5 PRl e <o
ctHeOmeah®doblf. EMnple 0L (i) 72&xanpl e 102 15
3@ 4-({2', 6" -djmet hyl -4' -[ (met hyl sul fonyl ) oxy] bi phenyl
-3 R/ l?@tsde))- 2-fl uorophenyl ] propanoic acid CH3 O H

@ampPel 100CH H

3-[2-fluoro-4-({4'-[ (4-hydroxy-1,l-dioxidotetrahydro-2H-

10

thiopyran-4-yl)methoxy]-2’,6'-dimethylbiphenyl-3-

yv1l}methoxy)phenyl]propanoic acid

15

The title compound was obtained as colorless crystals from
ethyl 3-[2-fluoro-4-({4’'-[(4-hydroxy-1,l-dioxidotetrahydro-2H-
thiopyran-4-yl)methoxy]-2’,6’'~dimethylbiphenyl-3—-
yl}methoxy)phenyllpropanoate according to a method similar to

20 the method of Example 37 (yield 78%).
MS m/z 557 (MH").
m.p.: 198-199°C,
Example 101
ethyl 3-[4-({2’,6’'-dimethyl-4’'-[ (methylsulfonyl)oxylbiphenyl-3-

25 yl}methoxy)-2-fluorophenyl]propanoate
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33 0O The title conpound was obtained as a col orl ess
oil from ethyl

W®32(4044063729 , 6' - di net hyl -4' -[ (et hyl sul f onyl ) oxyBoi/pireecwi19741

10

15

20

25

-3 20 vyl }mat hoxy) - 2-f | uor ophenyl ] pr opanoat e accordi ng
to a nethgd . 'Iartothe met hod of Exanple 2 (yield
61% . M5 473 .. 124-125C. Exanple 103

250 eyl
3_13({;45- i@uyFdul f onyl ) oxy] bi phe
nyl - 3-yl }rret hoxy) - 2- fI uorophe yl ] propanoate 144 WO

2005/ 063729 PCT/ JP2004/ 019741 “VCHH OL /0 _O 1l OCH3 3
O The 1d talne icerpouhdd weslwhiadi Fd egiyd 8ol2+rfbssraeid-[(4'-
from et

@x@zq’*ﬁig 064- F‘MEIWH?le-éﬂ&.) Rethoryl BiaKl I psopancate
VI3 1Etaex gl AN bf opAnAtiasand (3 kil ORRENARdd Aftbu;se

according to hod 'simlar to the net
Qﬁeﬁm‘l‘qﬂlﬂfbﬁill (:ylei:xﬁé?(’/bﬁs Mg, nﬂz45619m<éM—l+) TlExamxh:ere was

3s1fl4r¥e{dz 2t TOgPNERARP LAY AP AFY Sul BT I GgRe, and

ntYIlle gnl:m:u)ile} W%Ehggéi{}agtéd L\'ﬁr‘lf?lp@%ﬂ_Y{h.] REEPAO] C Bfd @xtract was
O The titlé conpound was

omalemeduasl csahmrhée@ lul,xsﬁt,alderlfemnveet hlylllydrous magnesmm

3- 2',6' -dinmet ulfon oxy]

n?hLl-f eyIa}r’n‘?ef:ﬁﬁ‘ﬁ??lg%aw%%eﬁ?gfé?gﬁﬁ%% Scco Ssmue
toad SELQLalBySEM a8 d&1 tda uilt badomh + &t £ (Zlexane/ethyl
(Vi e|‘5dﬂe%14o VSl z 5%1 M) Exanpl e 105

acetate—lO/l 1/1) to give the title compound (320 mg, yield 87%)
as a colorless oil.

MS m/z 501 (MH")

Example 102

3-[4-({2’',6"'-dimethyl-4'~-[ (methylsulfonyl) oxylbiphenyl-3-
yl}methoxy)-2-fluorophenyl]propanoic acid

cH, (X

The title compound was obtained as a colorless oil from
ethyl 3-[4-({2',6'~dimethyl-4’'~[ (methylsulfonyl)oxy]biphenyl-3-
yl}methoxy)-2-fluorophenyl]propanoate according to a method
similar to the method of Example 2 (yield 61%).

MS m/z 473 (MH').

m.p.: 124-125°C.

Example 103

ethyl 3-[4-({2’,6'~dimethyl-4’'~[ (3-thienylsulfonyl)oxylbiphenyl-
3-yl}methoxy)-2-fluorophenyl]propanoate
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ethyl 3-(4-{[4'-(2-ethoxyethoxy)-6-nmethoxy-2',6"-
di net hyl bi phenyl - 3- yI]nethoxy}-Z-fIuorophenyl)propanoa

wWo 20050863739 CH 20 O F HCO---,,---,0 OCH CH3 O BtEIr2004/E9741

10

15

20

d as a pale yellom10|l from ethyl
yphenyl)propanoate and [4'-(2-

' -di met hyl bi phenyl - 3-yl ] ne
/ JP2004/ 019741 accordi ng

A of O Exdipl e 1 (yleld
NB (ES|+) :* 525 (N%FD Exanp
3- (4 {[4' - (2-ethoxyet hoxy)-6-nmethoky-2', 6" -di met hyl bi p
henyl-3Thgﬂﬂnﬁﬂhh@bmbeﬁndlwmﬁcnﬂﬁarﬂéﬂpaepanocrof&nsh '‘ddl from
OF HRBCO~1 /1 f OH OCH3 O m Xt u of
e?FR/Yl 33—((@—{f[lgor(>24é{ ﬁ%;(wm—zeg_, 6 dlmethylblphenyl -3-
n?i’%@%ﬁé&y] heﬂ&ﬂ?b?& 5%55%3UQnd33¥ELE8£HQ%§§uf%éH§l chloride
uor ophenyl’) pr Opanoat e g, hanol
(dcéording awd at abthog ds Dhiilraan tO thike) mebaksoddole ExXanple 101
agqueou ium hydroxide solution (1.7 L) at room
t g}?pee]r(gtsﬁ(qu i irri i i

'wWth stirring and the mxture was stirred
ailrs the, sgeMaeperature for 2 hrs.  The reaction
m xture was neutralized with 1 N hydrochloric acid 15
dﬁ@ﬂmﬁhtéﬂﬁkated under reduced pressure. The residue

STt Ll S AR Ty oG B e R e BB L3
Py BRSO xy R - £11 86+ Epige MAS] fidpahibed Byigilica gel

col um chromat ogr aphy (‘hexane/ et hyl
acetate:2llehpx; ehet hyl acetate=1/2) to give the 20
title conpound ,oyield 30% as a colorless oil

conmpound was_obt
3-(2- fluoropﬁ
et hoxyet hoxy
thanmL§14'

OH
_ o)

The title compound was obtained as colorless crystals from
ethyl 3-[4-({2’,6’'-dimethyl-4'~[ (3-thienylsulfonyl)oxylbiphenyl-
3-yl}methoxy)-2-fluorophenyl]propancate according to a method
similar to the method of Example 2 (yield 44%).

MS m/z 541 (MH')

Example 105

ethyl 3-(4-{[4'~(2-ethoxyethoxy)-6-methoxy-2',6"'-
dimethylbiphenyl-3-yllmethoxy}-2-fluorophenyl) propanoate

H,C ~ O\/\O CH, O\/,CH3

The title compound was obtained as a pale-yellow 0il from
ethyl 3-(2-fluoro-4-hydroxyphenyl)propancate and [4'-(2-
ethoxyethoxy) -6-methoxy-2',6'-dimethylbiphenyl-3-yl]methanol
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M5 (ESI+) : 497 (M+H) Exanple 107 tert-butyl
(2S)-2-{[(3" -{[4-(3-ethoxy-3-oxopropyl) - 3-

w0 bassrnegskenoxy] et hyl ) - 2, 6- di met hyl bi phenyl - 4- P@BJIP2004/019741

10

15

20

25

yl met hyl) [ i di ne- 1-car hoxyl e.14 .
U ok P h 0. 1R PR e thEe 7P SRmmts 1 iera
NegsQ ~--O0 O ~CH3 H C CH The title conmpound was
obtai ned as a colorless oil from ethyl
3M$ 2(8$hior:0-o23 (W*+Hhydr oxy-2' , 6' - di met hyl bi phenyl - 3-
y#%ﬁ; qzzhenyl}propanoate and tert-hutyl (25)-2 5
oxynethyl ) pyrrolidine-I|-carboxylate according to
a3ne4hppl4 ’ —s(izﬂeltabxyetlhdsbey)rrm-htmth@&yEzal;mP edimghyelld phenyl-3-
699 . 1H N CDC13) 8: 1.23 (3H, t, J=7.4Hz) , 1.48
(gHm%shoxyﬂ—?o 3ugpophenylipropenedcspcid) | 2. 57(2H, t,
J=7.6Hz), 2.90(2H, ©; J=7.6Hz), 3.30-3.50(3H m,
4. 11( 2H, q, J=7.4Hzy, 4,00-4.24(2H, m, 10 5.06(2H,
s), 6.60-6.72(4H,Chhy) 4 7.48(5H, m. Exanple 108
3-{4-[(4" - {[(28)--(t e hut oxycarbonyd ) pyrrolidin-2--
yI]met hoxy}-2', " -8 | bi-phe yI)met hoxy] - 2-
gor o enyl}pr pi c acid CH3 [ CH3pH 15 N
@3 o CH,

o]
To a mixture of ethyl 3-(4-{[4'-(2-ethoxyethoxy)-6-

methoxy-2',6'-dimethylbiphenyl-3-yl}imethoxy}-2-

fluorophenyl) propancate (0.45 g, 0.86 mmol), methanol (4.5 mL)
and tetrahydrofuran (9 mlL) was added 1 N aqueous sodium
hydroxide scolution (1.7 mL) at room temperature with stirring
and the mixture was stirred at the same temperature for 2 hrs.
The reaction mixture was neutralized with 1 N hydrochloric acid
and concentrated under reduced pressure. The residue was
diluted with ethyl acetate, washed with water and saturated
brine, dried and concentrated under reduced pressure. The
residue was purified by silica gel column chromatography
(hexane/ethyl acetate=2/1-hexane/ethyl acetate=1/2) to give the
title compound (85 mg, yield 20%) as a colorless oil.

MS (ESI+): 497 (M+H)

Example 107

tert-butyl (2S)-2-{[(3'-{[4- (3-ethoxy—-3-oxopropyl)-3-
fluorophenoxy]methyl}-2,6-dimethylbiphenyl-4-

yl) oxy]lmethyl}pyrrolidine-l-carboxylate
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H3C CH3 The title conpound was obtained as a col orl ess
solid from tert-butyl

w@ 2850&3729 (3' - {[ 4- (3- et hoxy- 3-.oxopropyl ) - 3- PCT/JP2004/019741

10

15

20

fl uor ophenoxy]
yl ) oxy] met
met hod 20

hyl } - 2, 6- di et hyl bi phenyl -
ol i di ne-1-carboxyl ate according to a
hod of Exanple 2 (yield
H) Exa Ie 109 et hyl
3 cApt hyl - 4™ yl\pryer di n- 2-
y]blphenyl 3-yl } net hoxy) - | uor ophenyl ] pr opanoat
N[)2005/063729 PCT/ JP2004/ 019741 CH3 OF O CH
3 The title conpound was obtained as a
coIJNvé oil from ethyl
3- (ZH?I ro-4- hydroxyphenyl)propanoate and {2'",6"-

di et b g’ (6 IREDULAN ol Noie i asgxhés%l%m from

et hanol accordlng 0 a method si
oétEyBrer{a -If lupirel-d - [94% hyddo =S 4,6 ' d5ﬂ14t(1j}v/]ﬂbﬁphenyl -3-

3yﬁ~hmﬁf2@xxsl PhAnYet RYPPano 16 -3rst MATSYPREY - 5251 Yoxy] bi

1 ei me (@)
Do N BBt e LUCARRILLPEERGASL 5 46 & merron
wasmbbdai e dhas mthobloof eEzsamlee fIr dpiedth®gl 6%) .

15 G B1SBRaab| 554 5 tietinoky) J5. 1161 oy oFbr GBansa? 02 10 (4,

em§l5 AcEO n%)tozasﬁgkﬁo%&ﬁd BHZH0 Qh%?ﬁﬁhoﬂl Q=7 .6Hz) ,
Exanpl e 106 i'el’d (ESI+) @ 486 (MH)
3.30-3.50 (3H, m), 4. 11(2H q, J=7.4Hz), 4.00-4.24(2H, m),

5.06(2H, s), 6.60-6.72(4H, m), 7.04-7.48(5H, m).
Example 108
3—(4f[(4'—{[(28)—1—(tert—butoxycarbonyl)pyrrolidin—2—
yl]lmethoxy}-2',6’'-dimethylbiphenyl-3-yl)methoxy]-2-

fluorophenyl }propanocic acid

The title compound was obtained as a colorless solid from
tert-butyl (28)-2-{[(3'-{[4-(3-ethoxy—-3-oxopropyl)-3-
fluorophenoxy]methyl}-2,6-dimethylbiphenyl-4-
yl)oxylmethyl}pyrrolidine-l-carboxylate according to a method
similar to the method of Example 2 (yield 61%).

MS (APCI-): 576 (M-H)

Example 109

ethyl 3-[4-({2’,6'-dimethyl-4'—[ (6-methylpyridin-2-

yl) oxylbiphenyl-3-yl}methoxy) -2-fluorophenyl ] propanoate
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Exanpl e 111
3-[4-({2',6"-dinethyl-4"-[(6-nmethyl pyridin-2-yl)oxy] bi

wW@b@aps373 20 yl } net hoxy) - 2- f | uor ophenyl | pr opaneCTIR20044019741

10

15

20

25

F Cnl I , OH H OCH3 HC O
as obtained as colorless crystals

hydrochl ori de CH3

The title conftund
from/

3- [m, 6' t hyl pyri di n- 2-yl ) oxy] bi

phERYH 3> g pthaxy) - 2-f | spheryl xgpfhoi ¢ aci d
aécoroﬂjng to a nmetHod 25 sinmilar tolthe nmethod of

Exanple 79 (yield 83%. 148 WD 2005/ 063729

PCT/ J P34 /1049 24 tompBuhEStay cbtdihedMVihll, aasobofless oil from
form_ Exanple 112 et hyl

ek (3 (G tlyprer hyhvdronmhanydy 8reraree i R aif 46 '~

Y, eyl (35 XY

e D (R = PP P P g eEnano
edtydrdBir{d?-thl aomethed (gimihedr oy tBe, iethod of Example 1 (yield
dégpt hyl bi phenyl - 3-yl ) met hoxy] phenyl } pr opanoate (0.50

g; %18 mol ), tetrahydro-2Hthiopyran-4-ol (0.15 g,
Ivs0(gamly). aAd (dijzphenyl phosphine (0.31 g, 1.30 mmol)

in tetrahydrofuran (10 10 nL) was added di et hyl

acatigeleer 330y at e (40% t ol uene solution, 0.70 nmL, 1.53

t t t ith stirring. T i,
st B serFren Lot b TR RV B P ot 1y g niBheny1-3-
a) et HRA) al-enh o 28BéRy Ofpridpanafier aaeat i oned
reagents (tetrahydro-2Hthiopyran-4-ol,

tri phenyl phosghi neeand di et hyl 15 azodi car boxyl at e)
vas_furgher stirred at the

were added. T

saner-t efper &t’'u O r e reaction m xture was
>~ OH

H,C N~ o CH,

o)

The title compound was obtained as a colorless oil from
ethyl 3-[4-({2',6'-dimethyl-4'~[ (6-methylpyridin-2-
y1l) oxy]lbiphenyl-3-yl}methoxy)-2-fluorophenyl]propanocate
according to a method similar to the method of Example 106
(yield 62%).
MS (ESI+): 486 (M+H)
Example 111
3-[4-({2',6'-dimethyl-4'~-[ (6-methylpyridin-2-yl)oxy]biphenyl-3-
yl}lmethoxy)-2-fluorophenyl]propanoic acid hydrochloride

CH,
o) F
4
>~ OH
HC™ N7 O CH,
HCI O

The title compound was obtained as colorless crystals from
3-[4-({2’,6'-dimethyl-4'-[ (6-methylpyridin-2-yl) oxy]biphenyl-3-
yl}methoxy)-2-fluorophenyl]propanoic acid according to a method

similar to the method of Example 79 (yield 83%).
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25

concentrated under reduced pressure, and the residue
was purified by silica gel column chromat ography

“KQMHmmmﬂt%thyl acet at e=10/ 1- hexane/ et hyl acet et BPHER0OA4)019741

20 d 3 g, yield 919
02 BtEai 1 Tok o e ek G T 9t ey

Bxplediizs), 1.99 - 2 11 (2H m, 2.16 - 2.27 (2H,
m, 2.53 - 2.64 (4H m), 2.85 - 3.01 (4H 1), 4.07 -
efthyA BzHA—f2" 46 Sz0imethyl a1 H (tafraliydep(2Hthigpyranes-

%}%%¥K£é&ﬁHn¥ % %é#§%%%&§yé§Zt%ﬁhog§%hgéggyp&%@hn%%te

3-[4- ({4'C&(1 #>(i oxi dot et r ahydr o- 2H-t hi opyr an- 4-yl ) ox

yl-

' -di Brphre 9 ¢ nethoxy) 2-f 1 uor ophenyl ] pr
oparnoat ¢ 19 WO 2005/ ( '9 PCT/6P2084/019741 CH3O0
\ 0 H, CH 0, , “CH3 O “Fhe'’title compound

was obtained as a pale yeIIow oig from ethy

3-(4-{[2',6" -di et hy| -4' trah ro-2H-thjopyran-4- _ |
MRS SR 43 L L S Dyt e R
d%Mé%H?lBQEﬁe591EBI§¥ﬂMé%HSﬂW]bﬁéngP bRspdidred (@f so g, 1.18

except” for using et acatate instead
MMQﬂﬂ,omeMEmadEOf%HfﬂhiOﬁ?Xﬁn 4w51(5$43§ g, 3530( Mmrbl) and

EXx. le.114 . .

TR AETPpRN % (i Hottr FaRfTBobk 1hi WEFARNaTosPFaR (10
MH) %as6addél diethyl azodicarboxylate (40% toluene solution,
di met hyl bi phenyl - éyyl}nethoxy) % f1 uorophenyl ] pr opanoi

@& 78cimd,OLCPR mp)) aty yoom tempepatgyre) with gigming. The

reaction mixture was stirred at room temperature for 19 hrs.,
and an equivalent amount of the aforementioned reagents
(tetrahydro—2H-thiopyran—4—ol, triphenylphosphine and diethyl
azodicarboxylate) were added. The mixture was further stirred
at the same temperature for 6 hrs. The reaction mixture was
concentrated under reduced pressure, and the residue was
purified by silica gel column chromatography (hexane/ethyl
acetate=10/1-hexane/ethyl acetate=3/1) to give the title
compound (0.53 g, yield 91%) as a yellow oil.

'H NMR (CDC13) §: 1.23 (3H, t, J=7.1 Hz), 1.98 (6H, s), 1.99 -
2.11 (2H, m), 2.16 - 2.27 (2H, m), 2.53 - 2.64 (4H, m), 2.85 -
3.01 (4H, m), 4.07 - 4.17 (2H, m), 4.32 - 4.42 (1H, m), 5.06 (2H,
s), 6.62 - 6.71 (4H, m), 7.05 - 7.12 (2H, m), 7.17 (1H, s), 7.34
- 7.46 (2H, m).

Example 113

ethyl 3-[4-({4'-[(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)oxy]-
2',6’—-dimethylbiphenyl—-3-yl}methoxy)-2~fluorophenyl]propanoate
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O The title conmpound was obtained as col orl ess
crystals from ethyl

W@2(040¢3729 - [ (1, 1- di oxi dot et r ahydr o- 2Ht hi opyr aPcHIB20)4E49741
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yl- 2',6" - bi phenyl - 3-yl } met hoxy) - 2-f
IuQ,rophenyI] ate 15 according to a nethod

Si od_o?. ExanpFe 37 (y| eld 68%. M
(B2 +) . mp Exanmpl e 115 20
et h ' -dimeth (oxet an- 3-

yl) met hoxy] b| phenyl 3-yl } met hoxy) .' f I uor ophenyl ] propa
noate H3/ O\ O\ I I / OCH3 OCH3 3 OThe title
conpourthevasi tdlet @aonpdund was dmidiers asl af pabe-wéhydw oil from
3-§2fluoroﬁ[(4 -hydroxy-2',6' -di net hyl bi phenyl -3 25

yf pHé

et tﬁ)xgﬂ] nyﬁ} p? S AT an(d:etrahyd o-2H-thiopyran-4-
3y T ek AYAL 0O TPABRSN, ) 50 1V0- 200540032 anoate according

741 according to a nmethod si'mlar t
the amtdidpdofsimidapl to 7the ynegihdd QZ%EIXarN@leé ESl #)excepd7 for

3‘1?;’29{ {%i‘yg'p a&F#@tﬁ'ﬁyfnﬁt‘aﬁ St oR e AR Syrfeetlﬁo@%’

1 g pt@ny.])- 3=yl }(ﬁeghoxy) 2-fl uorophenyl ] propanoi ¢ acid
H3 / Il OV FOH 0OCH3 OCH3 0 The title conpound

vﬁlsalmit%tlldéd as col orl ess crystals from ethyl

35[ Ar ', 6 ~d th oxet an-3 10 A
y?%ﬁ%_t(ﬁéxﬂqb(ilpggﬁy?x <';}%P{'oxy g uorop enylﬁlﬁr xﬁ’& "2'.6
N@EhEh AGIPhSnpy— Bgya)xﬁ@&ﬁm@)yszllabrbphézhplr&tdmd:oaﬁ: acid
Exanpl e 37 (yield 67%

CH,
CH, m

The title compound was cbtained as colorless crystals from

ethyl 3-[4-({4’'-[(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)oxy]-
2’ ,6'-dimethylbiphenyl-3-yl}lmethoxy)-2-fluorophenyl]propanocate
according to a method similar to the method of Example 37 (yield
68%) .

MS (ESI+): 527 (M+H).

m.p.: 148-149°C,.

Example 115

ethyl 3-[4-({2',6’'—dimethyl-4’'—[ (3—-methyloxetan-3-
yl)methoxylbiphenyl-3~yl}methoxy)-2-fluorophenyl]propanocate

The title compound was obtained as a colorless oil from
ethyl 3-{2-fluoro-4-[ (4’'-hydroxy-2’',6’'-dimethylbiphenyl-3—
yl)methoxy]phenyl}propanoate and 3-methyl-3-oxetanemethanol
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M5 (ESI+) : 479 (MtH). mp. 112-113C. 15 Exanple 117
ethyl 3-(4-{[2',6"-dinmethyl-4"-(tetrahydro-2H pyran-4-

wQ b@gpssephenyl - 3 yI ] met hoxy} - 2-f | uor ophenyl ) ppoparzoat/@E 9741
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The £t tI e ,
SErBEIRS vhR AR 8&5@%&5&%% Beghelr Bg FrgpLe 70 (vield
eubyl
2-fluoro-4-[ (4" -hydroxy-2', 6" -di net hyl bi phenyl -

3-{2
W8y (Fethbxyj0hh@hyl)} pr opanoat e and
L&‘? d{f’s 2H pyran-4-ol according to. a nethod
sim 0 the nmethod of Exanple 112 (yield 97%. M
GE$&*X(2 7-d iMehy 128 ' Ex apphetHyllbxetan-3-yl) methoxy ] biphenyl-
3-(4 6' - di net hyl -4' - (tetrahydro-2H pyran- 4-yl oxy)
Br Mﬁé‘ﬂﬂh%xx)lj?wétwyPhEnﬂh%’FW Pf-8panoi ¢ aci d
151 WO 2005/ 063729 PCT/JP2004/019741 H3 \ OF OO/

CHID CH P title corrpound was obt ai ned as
col orl ess I
3-(4-{[2 etrahyc”o 2H pyr an- 4-

y ] X ~+Uor ophenyl ) pr opanoat e
Mng 5 to a nmethod simlargto the nmethod of

Exanple 37 (yield 47%. M (ESI +) @ 479 (M+rH). mp.:
123C. TEsabptle Ikknpound was obtained as colorless crystals from

ethyl 3-[4-({2',6'-dimethyl-4'-[ (3-methyloxetan-3- _
yl)methoxylbiphenyl-3-yl}methoxy)-2-fluorophenyl]propanocate
according to a method similar to the method of Example 37 (yield
67%) .

MS (ESI+): 479 (Mt+H).

m.p.: 112-113°C.

Example 117

ethyl 3-(4-{[2',6’'-dimethyl-4’'- (tetrahydro-2H-pyran-4-
yloxy)biphenyl~3—yl]methoxy}—2—fluorophenyl)propanoate

The title compound was obtained as a colorless oil from
ethyl 3-{2-fluoro-4-[ (4’'-~hydroxy-2',6’'-dimethylbiphenyl-3-
yl)methoxy]phenyl}propanocate and tetrahydro-2H-pyran-4-ol
according to a method similar to the method of Example 112
(yield 97%) .
MS (ESI+): 507 (M+H)
Example 118

3-(4-{[2'",6"'-dimethyl-4'- (tetrahydro~-2H-pyran-4-yloxy)biphenyl-
3-yllmethoxy}-2-fluorophenyl) propanoic acid |
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3-(4-{[2",6" -dinethyl -4"-(tetrahydro-2H-thi opyran-4 10
yl oxy) bi phenyl - 3-yl ] met hoxy} - 2-fl uor ophenyl ) propanoi c

wa@eiodoe¥d O F S s Ol / CHOH O The title PONMRROMIO19741

10

15

20

was obt a| ned as_col orI ess crystals from et hyl
B, - @ (tetrahydro 2H-t hi opyr an- 4-

83 » NI A A4S (M) Exanpl e 120
et hyl 3-[4-({4”-[3-(diethoxyph{sphoryl)propoxy]-2‘,6“-
di net hyl bi phenyl - 3-yl } net hoxy) - 2- f | uor ophenyl ] pr opanoa
te H3 MECHitlel chEouﬂ(ﬂ) s dBfaiRe@Ha®H3018r Hss Eryb®als from
a solution of ethyl 3-{2-fluoro-4-[(4'-hydroxy-2',6
d?ﬁb‘t]hﬁ“b(l pHéﬁyIrﬁé 9+fﬁ@%}fﬂmélyrdﬁ@ﬁw}m%®a¥fbawa(rgfs

an%ld%’g[ o) |h%%yar?é§n&%@%a%g&g% gggi}%xgyi)‘lpfgﬂan‘%ste according

P/ &) RRO0A0 $9md 1a £ 6084 t18: meaphod. 38 Arahplat3DQwietld 47%) .
stirrin ,.ang the mxture was stirred at room

@sﬁ ar Mthin. Diethyl (3- -
hﬁqgnpﬁg@yb)phosphonate (578 ny, 2.23 mmol) and
potassiumiodide (37 ng, 0.22 nmol) were added, and
tEramplet 119 was further 5 stirred overnight at 60C

h’g Q%a‘e[tz' o n SRR AR RS T D e
& e%\ﬁ\ Sn9ILBagl e dJy jelhyh uaes ﬁéﬁyl)'lﬁleg;%{orl@cgmd

over anhydrous sodi um sul fate and
concentrat ed und
purified bgHsi l

r reduced pressure. The residue was

gel colum

The title compound was obtained as colorless crystals from
ethyl 3-(4-{[2’',6'-dimethyl-4'~ (tetrahydro-2H-thiopyran-4-
yloxy)biphenyl-3-yl]methoxy} 42—fluorophenyl) propanocate according
to a method similar to the method of Eiample 37 (yield 49%).

MS m/z 495 (MH")

Example 120

ethyl 3-[4-({4'-[3-(diethoxyphosphoryl)propoxyl-2',6'-
dimethylbiphenyl-3-yl}methoxy)-2-fluorophenyl]propanoate

To a solution of ethyl 3-{2-fluoro-4-[(4’'-hydroxy-2’',6'-
dimethylbiphenyl-3-yl)methoxy]phenyl}propancate (315 mg, 0.74
mmol) in N,N-dimethylformamide (4 mL) was added sodium hydride
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10 chromat ography (hexane/ethyl acetate=10/1-1/4) and
then by preparative HPLC (gradient cycle A) to give

WO b@sn637b%e corrpound (0 22 g, yield 509 as a pot/ordess9I741

10

15

20

25

30

0 mz 6 e 1 5 . ,
(lé[O} (N?& m?S €d| 3t ))phos ryjﬂs Fg2 a%d the mixture was
wﬁm&&a¢Iatphsamltéhgéﬁaﬁm&aoxuk zefﬁimwonh@nm@ﬂpuepano
c acid CHs H3C \' 1 OI\ OH OP-\OCH3/ OO H3C
meﬁpéyébnwmw% dB7&i Mgd As2h Wwidr @gs Pgitpssium iodide

f et Qy
LAmEE 4P 23 TR ST RS8R 51 o OB P, thes
ditietdeydl bipheiyht Jrtyleoret horlyg -reddtiohophetyté mamafma:entrated
te according to a nethod simlar to the method of

Iée ‘?C%‘gllélf%ssuéf@/() Brgngy ‘2357@?% PR KFRidue, and the

4:%)9 fa eg‘@rémd Loi th= gth}bz cetate 85"1‘%e1%x§:195|t was dried
2.62 t, 7.6Hz), 2.90(211, t,

Ahv@eﬁ( ahhydrods&ddﬂjm su4.f@6e4aﬁd(d@ca@tra&e(%(lﬁlﬂgrs)‘educed
%{%%ﬁgggi(zgﬁ & gﬁs:Lduoe3 w7asl;8>1(4 fleg)by s13.’l.210?31 %é 2'5'011?211‘1
%:h&%gnh@égrﬁ{)ﬁﬁr ndiind /edinget Bybistdadd/@0/46- baaPtReR by
Prepardiinee hyPle ptasradiedty cymbe hbk yjo Zifveudhepiatiyée} pempound

at e 005/ 9937 CT/ JP2004/ 019741 H3C H3
a1 22 e &%ﬁév@% é@ g OCH3 CH3 CH3 O

M/t be1 coupound was obtalned as a colorless oi
from
Erampllect2lput yl (di net hyl ) silyl ] oxy}-6-isopropoxy-2',6

3-[4-({4'-[3- (diethoxyphosphoryl)propoxyl-2',6'-
dimethylbiphenyl-3-yl}methoxy)-2-fluorophenyl]propanoic acid

: GH,
H,c\| o F
N NP O cH, \@WOH
o

/P
o7

)o

H,C

The title compound was obtained as a colorless oil from
ethyl 3-[4-({4'-[3- (diethoxyphosphoryl)})propoxyl-2',6'-
dimethylbiphenyl-3~yl}methoxy)~-2-fluorophenyl]propanocate
according to a method similar to the method of Example 37 (yield
64%) .

MS m/z 573 (MH).

'H NMR (CDCl3) §: 1.33(6H, t, J=7.1Hz), 1.85-2.19(10H, m),
2.62(2H, t, J=7.6Hz), 2.90(2H, t, J=7.6Hz), 4.03(2H, t, J=6.1Hz),
4.06-4.22(4H, m), 5.06(2H, s), 6.60-6.72(4H, m), 7.03-7.18(3H,
m), 7.32-7.47(2H, m).

Example 122

ethyl 3-{4-[(4'—-{[tert-butyl (dimethyl)silyl]oxy}-6-isopropoxy-
2',6'~dimethylbiphenyl-3-yl)methoxy]-2-fluorophenyl }propanoate
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di met hyl bi phenyl - 3-yl) net hanol and et hyl
3-(2-fluoro-4 5 hydroxyphenyl ) propanoate according to

w@20vsbs0eb simlar to the nmethod of Exanple 1 ¥@i/at2do4/019741

10

15

20

25

87% . 1H NMR (CDC13) 8: 0.22 (6H, s) , 1.00 (9H, s) ,
1.11 (6H, WCJ=8% OHz) 1.23(3H, t, J=7.2Hz), 1.94(6H,
s), 2.57(2H, J=7.6Hz), 2.89(2H, t, J=7 .6Hz) ,
4. 12(2H q, cq_ M5y, 4.21-4.34 (1H, m), 4.96(2H s),
O72(2H m, 6.96 (1H d, J=8.

5Hz) GH. 0 | 1H, dd, J=8.4, 2.4Hz).:
kie 14 0. _CH,
32 ff r 0N- [eHy' - hydr oxy>B- ISOprppoxy- 2' | 6' -

di meaHyy1®bi phenyl - 3-yl') met hoxy] phenyl } pr opanoat e
HsCl.CH3 CH~ 15 O HO CH3 OCH3 O The title conmpound

bt.ai ' t
5ot L e F LS St 38, Bis L o8 iotortess odl from
M4 2{[tert- butyl(dlmethyl)51lyl]oxy} -6-isopropoxy-2',6"'—
di t hyl bi ph I th 2-fl h
I SRR R EPR RS M Aperd e SV S LB
%@%@FJn&y ) ﬁébar%%tgo%:cok@lﬁg Ze &1 nlMHAEN sEXRIRE €co the
&eﬁﬁoﬁluﬁrEmamdeiﬁ slopedgdoRyYsR. , 6' -di net hyl -4' -[ ( 3-

Rl oKl So vl TBLIOVLD! Phely - 28 a3dgH, a, 95082,

RCPA1EB004/ 0é9"74éﬁz)H3Ci ¥@H@uCHsy, 2 Fs7 Y24, 1t/ RT3 2.89 (28,
O'CH3 0 The title conpound was obtained as a col orl ess
&i,| JE7 offiz bt h9|12(2H q, J=7.2Hz), 4.21-4.34(1H, m), 4.96(2H, s),

.58 0hYoLP; % ldit e AR Yaf; | 6908 PRPXY 258 5Hz), 7.04-
7.13(2H, m), 7.31(1H, dd, J=8.4, 2.4Hz).

Example 123
ethyl'3—(2—fluoro-4—[(4’~hydroxy—6-isopropoxy—2’,6'—
dimethylbiphenyl-3-yl)methoxy]phenyl}propanocate

The title compound was obtained as a colorless oil from
ethyl 3—-{4-[(4’'—{[tert-butyl (dimethyl)silyl]oxy}-6-isopropoxy-
2',6'-dimethylbiphenyl-3-yl)methoxy]-2~-fluorophenyl }propanoate
according to a method similar to the method of Example 57 (yield
80%) .

MS m/z 481 (MH")

Example 124

ethyl 3-[2-fluoro-4-({6-isopropoxy-2',6’'-dimethyl-4'-[(3-
methyloxetan-3-yl)methoxylbiphenyl-3-

yllmethoxy) phenyl]propanoate
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di met hyl bi phenyl - 3-yl ) met hoxy] phenyl } pr opanoat e and

3-net hyl -3 5 oxet anenet hanol according to a nethod
w@Rwsled724 0 t he net hod of Exanple 70 (yield 7209h/Ir2hE/019741

mz 565 (MH) Exanple 125

3-[2-fl uorHge 4- [GH6- i sopropoxy-2',6' -di net hyl -4' -[ (3- net

hyl oxetan 10

3-yl)net ho ipheqyl - 3-yl } net hoxy) phenyl ] pr opanoi c

acid H3Q)" CH; OH 0 CH3 0 CH3 O The title

conpound vz a orl ess anorphous powder

from et hyl O. _CH

I “20({0 . opoxy- 2", y
(thethyloxetan 3- yl)nethoxy] i phenyl -3 15

yl}nethoxy)phenyl]propanoate according to a nethod

| i el .
r L e e s o
@Hmyl 31 {45f [3btos)- L(4I-%&d¢6kb 6}1sopﬁbﬁbﬁy}H
=7. 7Hz) , . 2. 90( 2H ) 4 04(2H ) .
¢P%mftP 1H?en 1 Xﬂ%mq}h°5¥é h%?ﬁ%}prQPQﬂﬂﬁfﬁ aad 345ethyl -3

5 %H@kaneﬁe%ﬁég$i aéﬁordin@lt@ ZZ&étho&031ﬂif%@(%H tﬁe method of
J= 7.03-7. 2( 1H, J=

I‘.>®Hp)1e FOr Kmiald o?Q%Exan'pI e 1 (pr oduct| on of capsul e)

g@ ggg +Example 1 30 ng 25 2) mcrocrystalline
1 155 WD 2005/ 063729 PCT/JP2004/ 019741

i goggslg ng 4) magnesium stearate 1 ng total 60

nmg The above-nentioned 1), 2), 3) and 4) are m xed
|3ari@—Elnped-45( i&rlascgmomm e4p6 Ut dimetdyyriddtildA-methyloxetan-

10 Eigﬁg t% %gf L%ﬁ gtg%é %ﬁg%y)gﬂen§i ﬁ%gg%nglc acid
\T/

O
. CH,
0 F
g on
o CH,

The title compound was obtained as a colorless amorphous
powder from ethyl 3-[2-fluoro-4-({6-isopropoxy-2',6'-dimethyl-
4'-[(3-methyloxetan-3-yl)methoxy]biphenyl-3-

15 yl}methoxy)phenyl]lpropanocate according to a method similar to
the method of Example 37 (yield 87%).

MS m/z 537 (MH").
'H NMR (CDCl3) §: 1.15(6H, d, J=6.0Hz), 1.45(3H, s), 1.98(6H, s),
2.64(2H, t, J=7.7Hz), 2.90(2H, t, J=7.6Hz), 4.04(2H, s), 4.31-

20 4.41(1H, m), 4.47(2H, d, J=5.8Hz), 4.66(2H, d, J=5.8Hz), 4.96(2H,
s), 6.61-6.72(4H, m), 6.96(1H, d, J=8.5Hz), 7.03-7.14(2H, m),
7.32(1H, dd, J=8.5, 2.3Hz).

Formulation Example 1 (production of capsule)
1) compound of Example 1 30 mg

25  2) microcrystalline cellulose 10 mg

155



3) corn starch 15 g 10 4) carboxynet hyl cel | ul ose
calcium44 g 5) magnesium stearate 1 g 1000 tablets

wo ot0alo63r2a9 g The total anmount of the above- nenp¢Daedo4/019741
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15

20

25

30

1) . and 3) and 30 g of 4) are knead i fh water,
vgguﬁlr%c ngd and granul ated. 15 The grgl%uw ed powder

I St)MmégtleBlitil ddefradfe 4) and 1 g of 5) andmigabl et ed
with a tableting nachine. In this way, 1000 tablets
contai ning 30 ng of the conpound &®td&karffl @91 per

t abl et rare al A ni ta e : ~ .
e wihe pRAVL SRR P BT, o) AP b e ana 11

iinvenigedatingaapmsilduman GPRA0 For determ nation of
EC50, CHO cell line that stably expressed human GPR40
Jermd agiogExample e (BredurkdPrapEdtaRIRE) CHO cel |

I ilr)e RS oGHE LE e@xéﬁélrég 18, - MEM nedi um4{d nyi trogen) 25

contai ning 10% f et calf serum (Invitroden). The
cdl)l Sactibsered to nearly confluent wer¥ rg nsed with

PBS (I nvitrogen) on the previous day of_ the assay,
pedl é:&rBf Ftagﬁ:]?h 0. 05% Trypsi nEDTA solr i%n

(|4r)VictaE99§?ale 1&&0191\i%rs%dcgici§xﬁn”i f419<”1‘ji on. The
nunber of the obtained cells was counted,” 30 and the

cdl)l mageeeidn| stekasiech t hat 3x105 cel I3s anere

contai ned per f . the nedi dispensed to a

bl ack wel | ed 96-1}/\@((1 QCaﬁ_tlSt%é (g8g%q_er) ‘5’ £00 L per wvell

and culrhdr edroyesmbigit di taeCeBovéNfeaidiied Yar,i @YSand 3) and
test conmpounds were added to the CHO cells thus

plegardéd?) ante threadaghgdshi Hatee, i vagweednilesr and| grapwlated.
6 005/ 063729. PCT/ JP2004/ Q 4 co tration
2% HatilRen e taantg L Tl M) 7Rl % of 5) ana

1 ce).

helbQweaanii onesd {HE-duiedt maBhivas applited wayhyeasdoetablets
changes in the intracellular calciumconcentration b
FONBRINART 233 499 IRF fide £oPPadnd ngf £¥aMidedc @it tahtet are
E - 5 (DAJIN) to the cells, or for washing the
é&%ggnléglfredi ately before FLIPR assay was prepared. To

Expelrtinentabf ExdavigdePAS (pH 7.4, DAJIN, 20 nL) added
to HBSS (I _nvitro%gg 1000 nm.) (hereinafter HBSS/ HEPES

Qﬂt@g‘{néﬁ?t,},\%@ ofy 0 L s icgﬁ\pey}gqug the present invention
against human GPR40 '

For determination of ECsy, CHO cell line that stably
expressed human GPR40 was used. Unless otherwise indicated, the
CHO cell line was cultured using o-MEM medium (Invitrogen)
containing 10% fetal calf serum (Invitrogen).

The cells cultured to nearly confluent were rinsed with
PBS (Invitrogen) on the previous day of the assay, peeled off
with 0.05% Trypsin-EDTA solution (Invitrogen) and recovered by
centrifugation. The number of the obtained cells was counted,
and the cells were diluted such that 3x10> cells were contained
per 1 mL of the medium, dispensed to a black welled 96-well
plate (coster) by 100 pL per well and cultured overnight in a CO;
incubator. Various test compounds were added to the CHO cells '

thus prepared, and the changes in the intracellular calcium

156



obt ai ned by di ssol ving probenecid (Sigma, 710 ng) in
1IN NaCH (5 10 nL), and addi ng and m xi ng an HBSS/ HEPES

waeelanerm (5 nL), and the resul ting sol uti on PMEEIRS@H19741
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S._an_ass buf f er 5 di v
SRrERER el en it ore et ey Ptk R1SeRISL BEY 8y . e
mummeﬁti&%dolpﬂé;m@ameat(&@é espih biledPrRbMSASWRS changes in
added and m xed. The sol uti on was added to the assay

Bhef éptraceinlpmicpledypl enpaertrakian for AL1EBLf serum
(105 L)t gs%)‘éfmgfféﬂ ‘f%'tf ﬁ%&ﬁ%g nyltfc’%ert]gc!e% Qgﬁt Bfuo3-aM

pr evi ous

NeOIYN) Nas Utl@é atk 111G ,t lbe Bbackayelhe kRS celdlsl 14mlna¢1i3ately
was renoved, the f1 uor escence dye sol ution wa

betearaFEIR ASThsed ByeRObegL P&t mqlugﬁant Ré T4 HEPES (pH
Weue 88J?H| L3 %?tr)' LA Ro! AE§H2 ﬂ{v f&fcgje hr 1580 aht.pw

i nt'ak t he uor escence dye The
dhbtelaéfeertHESS%HEBEBesm&uelomasWExiadddd Bheolutlon (10 mL)

above-nenti oned say buffer an et on F | PR
105’513188 BY it Vd1“|guf’§8LW‘?‘ﬁl‘g ﬁ%’t%ﬂ'sdl Po??bel?nm NaOH (5

adyanggd aéaﬁpfrmai nﬁs&la | YRT 9Py4 ARl swezhltleha $ mL), and
£ 5 &

(sanpl e plate) and cryopreserved at
Thet hesuhbiwg sqﬂqﬁn@npwaseuaa@ %ﬁkﬁﬂiasaayabséﬁebuffEﬂu03—AM

B0 P e RV TR Bt aonicE (FRBocept WD), and an

Ryt 0a1éht esmodte A& 0beNBMtitONeE et t(MRALERNLr Probes) was
changes in the intracellular calciumconcentration

@gdedadadtmbredf e @eéut:e@tl mmﬂﬁm%tmthassay buffer
S re Base re
Ja828, BE) bt iy B PR PEL S0 e (105 4y o give =

&FNdoEebBenes A Gdlatedn. TOe ﬂ@étﬂﬁ@l@m& abgv\ﬁfl iﬁlssay, the
Table 1. Table 1 157 WD 2005/ 063729 PCT/ JP2004/ 019741
rRedéphopt FEirR tGHh afdd S BEVRY MeTwintad GorEbe ebapburriled 96-

21360 SR 1600, B0 LA 3, OBl o
Exaepletdby Cdikensedabpl €086,0. 8832 well and the cells were
cultured in a CO; incubator for 1 hr to allow intake of the
fluorescence dye by the cells. The cells after the culture were
washed with the above-mentioned assay buffer and set on FLIPR.
The test compound was diluted with dimethylsulfoxide in advance,
dispensed to polypropylene 96-well plate (sample plate) by 2 yL,
and cryopreserved at -20°C. To the thawed sample plate was added
an assay buffer containing 0.015% CHAPS (DOJIN) by 198 uL, and
simultaneously set on FLIPR together with the cell plate. After
the aforementioned pre-treatment, changes in the intracellular
calcium concentration upon addition of various test compounds
was measured by FLIPR. Based on the results, a dose-response
curve of each test compound was formed and ECsy was calculated.
The results are shown in Table 1.

Table 1
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w@\ppsioeHEkd | ity The conpound (1),

10

Exanple 90 0.034 Exanple 97 0.023 Exanple 100 0.017
Exanpl e 102 0.015 Exanple 114 0.02 Industri al

prodrug t
function
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Example 114

0.02

The compound (I), a salt thereof and a prodrug thereof

have a superior GPR40 receptor function modulating action and

Industrial Applicability

can be used as an agent for the prophylaxis or treatment of

diabetes

This application is based on patent application Nos.

431629/2003 and 241484/2004 filed in Japan,

and the like.

which is hereby incorporated by reference.
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E is a bond, an optionally substituted Cl1_4 al kyl ene
group, -W-OW2-, -WL-S-W2- or -WL-N (R6) -W2-

w@ avened’mo WL and W2 are the sane or differentpPemnareaniior

10

15

20

25

is a bond or an optionally 20 substituted Cl_3

al kyl ene group, and R6 is a K}8iBfen atom an
optionally substituted acyl group or an optionally
substituted hydrocarbon group); ring S is a benzene
ni.n@ ephpoand | yepraddntedhbyi the Saotstlid udnt:(s)

sel ected froma halogen atom an optionally 25

substi tuffed hydrocarbon group, an optionally

subst \ hydirxy group and an optionally
RAbst J@ gr oup, and Ris an optionally
subst ‘ hyde6x ) & opnioonal |y

' at Rlgpand R3 are

la salt thereof. 2.
The compound of claim1, Rhereih B2 is a hal ogen atom
an optionally substituted hydrgéarbon group, an
g{i)?ﬁl onal ly 5 substituted hydroxy group, an optionally

futed amino group, an optionally substituted

wer cmot R*OsL@MReor an optionally substituted
heterocycl ic group, and R10 and R' are both hydrogen

atorrs or a %%ﬁttﬂehéla@éf Orl@léfeﬁefﬂ? eddugash &s a hydrogen
WROUHd %io é%é%,%% a é@kéngf fbsﬁﬁtuzgg B9HP8%E¥Eon
an are’

Crafm ierein
@rfohgr ept aAnNcbtsallsy aubydi ogesd atmcmry @rbabc)gen
agom or a salt thereof. 15 5. The conpound of claim
R* wherei n E1ps2 h®HAED GitoR.sal Plt%fﬂe‘i’é‘?ﬁp @n préionally

%%ES%H'EQ tgétﬁ%r eﬁ&bf%?%éhgoaaﬁs nﬁt % 3 %’Qlﬂﬁtuﬁ’éd hydroxy

Wrenpi, nafRRloptitbrizal 1ar eubbelsamad camireh fgfrexu@nt aandpehcielly
is.a Cl 6 alkyl group, or a salt ther
Soks6LREtER ’E‘?%ﬁa}ﬁtf IFREPei AP P HORGT elafpﬁusﬁaﬁwted acyl group

g%b%h' BHtcf?nQYRF ‘B%sg:ﬁ%ﬁedoﬁe@eﬁ?é)}cltﬁeb%hg ;9. The
npound aim 1, wherein RL0 and R are both

mytraoge®'' are the same or different and each is a hydrogen
atom, a halogen atom or. a ng alkoxy group;

E is a bond, an optionally substituted C;.; alkylene
group, -W'-O-W’-, ~-W'-S-W?- or -W'-N(R®)-W?~ (wherein W' and W? are
the same or different and each is a bond or an optionally
substituted C;-3 alkylene group, and R® is a hydrogen atom, an
optionally substituted acyl group or an optionally substituted
hydrocarbon group) ;

ring S! 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; and

R is an optionally substituted hydroxy group or an
optionally substituted amino group;

provided that R!' and R® are not simultaneously a hydrogen atom,
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atons, or a salt thereof. 30 10. The conpound of claim
1, whereinring S is a benzene ring optionally

wo eoshed72havi ng a C1_6 al koxy group, or a sal tpehareofe19741
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%Q? mg igO%ﬁ0637 9 PCT/JP2004/019741 11
21 & 2™ (B8hSSt oxy) - 2, 6' - di net hyl bi phenyl - 3-
yl ] met hoxy] phenyl ] propanoi ¢ aci d;
3-(4-{[4' - (2-ethoxyet hoxy)-2', 6" -di net hyl bi phenyl - 3-
vA-] FBeh6RyPpred ¢ T -clainyilf,| wbespiBpRndiSc 2abpgogsn atom, an
-.4- Yal 2= f I yl-2' . 6" -di : b ph
Sratontdy, Sapfl byl sk ERBRY i Smn it PPl A
Iubstifdted hgdnetyydradip, | I 2pieprllgl sdbstituted amino group,
yl)propoxykbiphenyl;B-yl nethox¥)-2-fluorophenyllpro a
781 @pgépgg ly substituted mercapto group or an opticnally
- 44248 rdi -4 - - me | pgr i ol Ny12
31 %§€%§§§?bF%E§ﬁ%ﬁ¥gféﬁ?%%?ﬁéx% gfgflﬁgégﬁheny fgygbgydrogen
rafiosaciodt; a salt thereof.
3-[2-fluoro-4-({4'-[(4-hydroxy-1, 1-di oxi dot et rahydr o- 2
H thiopyran-4-yl)nethoxy]-2',6"-dinethyl bi phenyl - 3-
) W%BQ&WJQ@PYA]&HH@%@H 6fagifim 1 or a salt thereof,
3-[4-((2",67-di nethyl-4"-[ (net hyl sul f onyl ) oxy] bi phenyl
-3 15 yl } net hoxy) - 2-f | uor ophenyl ] propanoi c aci d;

%.!ﬁ%@éﬁ{;&&ﬁ&-sﬂ% Qi Aot qt r apydro; okt thiogyran- 43¥1 LoXe or
dirgkhehli ghe wicr - Hmeihexyen 2atdi 0N @RI LHBHORERR] or a

c aci d;

33l thereef. di nmet hyl - 4' -[ (3- net hyl oxet an- 3-yl ) net hoxy

] bi phenyl - 3-yl } met hoxy) - 2-f.| uor ophenyl ] pr opanoi c

acid; 20

& ( 4he| dompousd reft yllaid 1(t fhéepdyslro-i2H-Hppond, 4o¥| &xyalt

bi phenyl - 3-yl ] net hoxy}-2-fl uorophenyl ) propanoi ¢ aci d;
Fhpxepf4' - [ 3- (di et hoxyphosphoryl ) propoxy] -2', 6' -

di et hyl bi phenyl - 3-yl } met hoxy) - 2- f | uor ophenyl ] pr opano

c acid; 3-[2-f

leuoThedcbpbenrsdprOEdadm21, 6whdrarh IR/ idd'a hiydrbry hytoxe, or a
tan 25

$3}0) FBERBRY] bi phenyl - 3- yI } net hoxy) phenyl ] pr opanoi ¢

acid; or a salt thereof. 12. A GPR40 receptor

function nodul ator conprising a conmpound of <claiml

gr. Zheatomphrerdaff arlaimpiodwhereirerRohnd3R’ kxe Ahe same or

rmaceuti cal agent conprisjing a conpound of c¢laim1
%E%gerent anélea qS a ggﬁ aik 1 grodﬂ% or a saft thereof.

8. The compound of claim 1, wherein R® is an optionally

substituted hydroxy group, or a salt thereof.

9. The compound of claim 1, wherein R' and R' are both hydrogen

atoms, or a salt thereof.

10. The compound of claim 1, wherein ring S' is a benzene ring

optionally further having a C;-¢ alkoxy group, or a salt thereof.

160



salt thereof or a prodrug thereof. 161 WO 2005/ 063729
PCT/ JP2004/ 019741 14. The pharnaceuti cal agent of

wa@b@snos3r39 which is an agent for the prophyl aRCEIR004/019741

10

15

20

25

30

R A RE S T s e  S T

pu@ﬁléﬁhbﬂﬁ] p}{er@l%%gahe@@p&@idf unction rmodul ator.
Use onpound of claim1 or a salt thereof or

a psflo@iﬁg-@mmeftbvahez brotutimeshydbinheaytnd= for

r nmen I a 17. A
&m‘h@L ﬂggﬁgg*ﬁ) yllqng a &&,ﬁggéro ort noq u%?% On in a
gamal {4’ Memmnuseﬁyaﬁmm@]m mg 'adirétrglbVshenyl-3-
anmount_ of a conpound. of claim1l or a salt thereof or

le?‘éﬁP%’ngT?erféélPrPBh?ﬁ@l}rﬁmnomlf?cj}slr A net hod for
5“?49 (pPhyé aﬁl%e%z%f gal peny, C Oéxﬁé@?(%tﬁalhnla manmal ,

whi ch COITprI SesS a ni steri ng an tive amount of a
g poopekpfb idhainylt 3oy 1 fmsthdx i Iher-efdfuocabpaepy diptigpanoic acid;

h f 19. A hod, of
S Thn btk rehmstBAen o} (ST RS0 | R R2
klﬁn@%hg%x]ﬁgﬁﬁgggﬁ @Lpi}méfh ). 2Mfyﬂgrgpﬁényf¢bré?%noic acid;
4. R5 d 25 in

E and ring are as define
Sraknflyoxw-4& (s[efcl 't [t{Hehpdfox il .dh-di@rxpdlo$e$ralem1t¢-r@-a

SREROUNG, LeRnEsSRLed) Y. {08 O AL G heny 52 /
yl}methoxy)phenyl]propanoic acid;

3-[4-({2',6’'-dimethyl-4'-[ (methylsulfonyl)oxy]lbiphenyl-3-
yl}methoxy)-2-fluorophenyl ]propanoic acid;
3-[4—-({4'-[(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)oxy]-2',6"'-
dimethylbiphenyl-3-yl}methoxy)-2-fluorophenyl]propanoic acid;
3—[4;({2’,6'—dimethyl—4'—[(3—methyloxetan—3—yl)methoxy]biphenyl—
3-yl}methoxy)-2-fluorophenyl]propanoic acid;
3-(4-{[2',6'-dimethyl-4’'— (tetrahydro-2H-pyran-4-yloxy)biphenyl-
3-yllmethoxy}-2-fluorophenyl) propanoic acid;
3—[4—({4’—[3—(diethoxyphosphoryl)propoxy]~2’,6’—
dimethylbiphenyl-3-yl}methoxy)-2~fluorophenyl]propanoic acid;
3-[2-fluoro-4- ({6-isopropoxy-2',6'—dimethyl-4'-[ (3-methyloxetan-
3-yl)methoxylbiphenyl-3-yl}methoxy) phenyl]propanocic acid;

or a salt thereof.

12. A GPR40 receptor function modulator comprising a compound of

claim 1 or a salt thereof or a prodrug thereof.

13. A pharmaceutical agent comprising a compound of claim 1 or a

salt thereof or a prodrug thereof.
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WD 2005/ 063729 PCT/ JP2004/ 019741 wherein each synbol
is as defined above, or a salt thereof, and a conpound

w0 eqseexed ed by the fornula (II) : HO R4 R1O0 EORIP2004/019741

10

15

20

25

5@ Ré% 5 erein Rﬁiiﬁ and_Rl1 are as, defined

ove eaRAaRmargu L3 pﬁqeaﬁaﬂf cdablt +1 ut Wi B i§aPRogyent for
U Rrophydadkt of hef&iinerito OQ' &gaseeggfpound

representéd by the fornula (Ib") _ES1OI \ R4

Rl R3 COR (Ib' ) R5 11 10 mhereln each synmbol is as

q§%pge ove %al here and s ctln t he 4
ivd © CQ’&P?“’E &rl"“{“o a ﬁyﬂr%ﬁ‘@ erré%’ PGna prodrug
20 e rAdE @%ctthenpmmdﬂ oF eoepﬁmdré@éﬁ&ierfbeetmsn

the formula 15 (Id) : Rl R Y\ EOR4I RO

oogel@Etey. R11 wherein R1, R3, R4, R5, R, R, Eand
ring S are as defined in cIa|n11 Yis -0- or -S-,
and R2' is a substituent, or a salt thereof, which

CIPUsSE S I gagbmpeurad CFMRAEAG 120rr gps£Beriird Y bhea prodrug
formula (le'): 163 WD 2005/063729 PCT/ JP2004/ 019741 R
ithqqepfq pr: the pyodygrion of an agent for the prophylaxis or

treatment of diabetes.

17. A method of modifying a GPR40 feceptor function in a mammal,
which comprises administering an effective amount of a compound

of claim 1 or a salt thereof or a prodrug thereof to the mammal.

18. A method for the prophylaxis or treatment of diabetes in a
mammal, which comprises administering an effective amount of a
compound of claim 1 or a salt thereof or a prodrug thereof to

the mammal.

19. A production method of a'compound represented by the formula

(Ib) :
Rl

2

R O‘E‘\o
R3

wherein R!, R?, R}, R*, R’, RY, R, E and ring S! are as defined

R4 R]O
WCOOH (Ib)
R 1

R

in claim 1,
or a salt thereof, which comprises reacting a compound

represented by the formula (X):

R]
R* <::>_E@\/OH X)
R3
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R3 (le') CON RR1 wherein R, R3, R4, R5, R o, R,
E and ring S are as defined above, R is as defined
WO 0osied7ze 19, or a salt thereof and a COMPOUNBICT/JP2004/019741

nt e h -OH wherein R2' is
w%@%%? n&gc b%\(}'éb ort a sa ?fi“ﬁ%l ?ﬁovet'o give a
@@TROFAUL I £ Asent @Gdby bbﬁpéﬁﬁin&%?réééhtbd bR ti-Motmula
\E~ | ORM RIO R3Iif ) COW R5 Rai 10 wherein

dddh:synbol is as defined above, or a salt thereof,
and subjecting the conpound or a salt thereof to a-
o olysiRd p¥action. 164

R® 11CXDRI ()
R

5 wherein RY, R®, R' and R are as defined above, and R’ is an
optionally substituted C;_g alkoxy group,

or a salt thereof, to give a compound represented by the formula

(Ib'):
R'I

2

R Q E‘\/O
R3

10 wherein each symbol is as defined above,

R* R
T;;[“f\cow (e
R 1

R

or a salt thereof, and subjecting the compound or a salt thereof

to a hydrolysis reaction.

20. A production method of a compound represented by the formula

15 (1d):
Rl
-8
R3

wherein R', R}, R*, R®, R, RY, E and ring S! are as defined in

R* R'O
T:;IVT%\COOH (1d)

R R

claim 1, Y is -0- or -S-, and R?’ is a substituent,
or a salt thereof, which comprises reacting a compound

20 represented by the formula (Ie’):

163



WO 2005/063729 _ PCT/JP2004/019741

R’
H—YQE‘\/O R? R'©
R .
WCOR' (1€
R’ il

R
wherein R!', R}, R, R’, R, R, E and ring S! are as defined
above, R’ is as defined in claim 19,
or a salt thereof, and a compound represented by the formula:
5 R?’-OH
wherein R?’ is as defined above,

or a salt thereof, to give a compound represented by the formula

(If’):

Rl
RZ—Y E @] 10
o) R* R
R® .
R " .

R
10 wherein each symbol is as defined above,

or a salt thereof, and subjecting the compound or a salt thereof

to a hydrolysis reaction.
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