;xyz{|}e3el f26:TX;2 ~ o ¢ r 200z 1 *166166* DESCRI PTION PHENOXYACETT @02
ACl D,.DERI VATI VE AND PHARMACEUTI CAL COVPCSI TI ON COVPRI SI NG THE SAME
Technical Field The present invention relates to novel phenoxyacet ig,acid
derivatives and pharmaceutically acceptable salts thereof which are useful
as nedi canments. Background Art It is known that three subtypes”

synpat hetic (3adrenoceptor, which have been classified as (31, mwumwmmﬂ
e

are present and that each receptor subtype is distributed in speci
5 ‘ot cnoceptor | & mi iy present n the neart and t ne ot i adANRNINIRA]
' Y600002+

receptor |eads to increnent of heart rate and cardiac contractili 0000

(32- Adrenoceptor is nainlybgg tCéé}é”%#%S]dE§¥Uﬁ%fUE bl ood vessels, the

trachea and uterus. The stinulation thi's receptor leads to vasodil ation,
bronchodi | at i onANDd PHARMBCEUDACAL. OOHMPOAETION COMPRISING THE SAME

Technical Field
The present invention relates to novel phenoxyacetic acid
derivatives and pharmaceutically acceptable salts thereof

which are useful as medicaments.

Background Art

It is known that three subtypes of sympathetic B-
adrenoceptor, which have been classified as B,, B, and B,, are
present and that each receptor subtype is distributed in
specified organs in living body and has specific function.

For exéméle, B,-adrenoceptor is mainly present in the
heart and the stimulation of this receptor leads to increment
of heart rate and cardiac contractility. PB,-Adrenoceptor is
mainly present in smooth muscle of blood vessels, the trachea
and uterus. The stimulation of this receptor leads to
vasodilation, bronchodilation and inhibition of uterine
contraction. f,-Adrenoceptor is mainly present in adipocytes,
the gallbladder and intestinal tract. It is known that B,-
adrenoceptor is also present in the brain, liver, stomach,
prostate and soon. It is reported that the stimulation of this
receptor leads to increment of lipolysis, inhibition of

intestinal tract motility, increment of glucose uptake,



contraction. ~3~-Adrenoceptor is nmainly present in adipocytes, the 210CT 200
gal | bl adder and intestinal tract. It is known that (3,adrenoceptor is also
present in the brain) liver) stomach, prpstate and so on. It is reported
that the stinmulation of this receptor |eads to increnent of |ipolysis,
inhibition of intestinal tract notility, increment of glucose uptake, 21

0 CT 2002 2 anti-depression and so on (Drugs of the Future, Vol.18, No.6,
pp. 529-549 ' (1993); Mol ecul ar Brain Research, Vol.29, pp.369-375 (1995) ;

Eur opean JaiH#d déir A1 dReol08®, oNOIDARPs i tB23Fd28 el 996) ;. 1Rhansesol ogy,
Vol.51, pp.288-297 (199S)). In addition, it is recently reported that in

human bl adqgs. £385-e8lRRO0EIE )0f NSLUECHM BYRIN Ry RHdH, angll [hap human
bl adder is rel axed by B3-adrenoceptor stinulants (The Japanese Journal of

Urol ogy, Vil 889-Nm2,(199583 £4987¢ an Nesi-d 0lo@gphanabbodypanves, 2841, 16,
No 5, pp.363-365 (1997)). Up to this tinme, many (3, -adrenoceptor stimnulants
and B2- adr gipocepi-an2 st ivasisant hhaawa cheegydeveloped ppd2age203edL$ds) ) .
medi ci nal purposes as cardiotonics, bronchodilators, preventive agents for
t hr eat ened abortilmaddiptienmatiur £s lrelvent lyndesor oad tAz tt he haidaer b hadde r i t
has been found that (33-adrenoceptor stinmulants are useful as agents for

t he preventf,oadeenbeeptoents predbrsntiytliymes giryicanidashd beutiasenbesdenused
by intestinal hyper-notility, pollakiuria,urinaryincontinence, depression,

t he di seasess calsexeédiyyf,Frdrgnoabptbr orimypernot(iThe yaphnkiski aoyrhahct ,

or so on. Therefore, studies have been being actively nmade to devel op

excel | ent B8 direkrmept\l st§ mNa s, p B3 amp 94)3- dtrurmicept @FY sahdul ant

has not been sold yet (Drugs of the Future , Vol : 18 , No . 6 ,

529- 549 ( IhoFynamigg opahn Yourital S of PP Iretfot ohB 2 Vo1- 219,

pp. 193-201(1992) etc.). Consequently, it has been greatly desired to

devel op Up to this time, many B,~adrenoceptor stimulants and
B,-adrenoceptor stimulants have been developed and are used for
medicinal purposes as cardiotonics, bronchodilators,
preventive agents for threatened abortion or premature labor
and so on.

On the other hand, it has been found that B;-adrenoceptor
stimulants are useful as agents for the prevention or treatment
of obesity, hyperglycemia, the diseases caused by intestinal
hyper-motility, pollakiuria, urinary incontinence, depression,
the diseases caused by biliary calculi or hypermotility of
biliary tract, or so on. Therefore, studies have been being
actively made to develop excellent B;~adrencceptor stimulants,
but any B,-adrenoceptor stimulant has not been sold yet (Drugs
of the Future, Vol:18, No.6, pp.529-549(1993) ; European Journal
of Pharmacology, Vol.219, pp.193-201(1992) etc.).

Consequently, 1t has been greatly desired to develop

novel B,~adrenoceptor stimulants having excellent B,-

adrenoceptor stimulating effects.
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novel ~i 3-adrenoceptor stinulants having excellent (3; adrenoceptor
stinulating effects. 21 0CT 2002 3 More preferably, it has been
desired to develop highly selective and 3ovel Vii,-adrenoceptor stinulants

havi ng potent B3-adrenoceptor stinulating effects in conparison with Vii,
and/ or biz-adrenoceptor stinmulating effects and resulting in reduced side
ef fects caused by Bl and/or . biz-adrenoceptor stinulating effects such as

pal pitation and trenor. _ Disclosure of the Invention The present invention
rel ates to a phenvpoeagaidie radld darn naki beehegeesestieto byetdboeiastely
formumla: R O3 HOI ~CH3 R/ I ORL (I) R~~SN~R4 OHH . [wherein Rl

represents g lwehk 00 HDHove 2R, QUPENSELHXY Y U5 OLRu 1 B8Rt IR KOXY S5@aH:  an
am no group, or a nono or di(lower alkyl) am no group; one of RR and R is

a hydrogen mtadireachabegens winiMawidpeeteat k)in goepar 050R Wiewed, aldvaey
group, while the other is a hydrogen atom R represents a hal ogen atom a

| oner al kylB,gadupnoaebabe Ekomelasikyl 2fgeoup, aRdhyds@Xyi Qs olp, rdd euner
al koxy group, an aral koxy group, a cyano group, a nitro group, an am nho

group, a nmicierefifiddwnerawddd/|harf,nangv oupf,-tadwathararyt o xgroimu a 4iMzp or
di (I ower al kyl)carbanmoyl group or a group represented by the general
fornul a: - NHOGRtY whitheias Bakmigrasian aand faemgen atom or a | ower al kyl
group) ; the carbon atommarked with (R) represents a carbon atomin R

Disclosure of the Invention
The present invention relates to a phenoxyacetic acid

derivative represented by the general formula:
R? o) -
3
HO o, R o M
(R) (D
SN R*
OH H

[whereiﬁ ergggesenté a hydroxy group, 2  lower -alkoxy 'group,
an aralkoxy group, an amino group, or a mono or di(lower
alkyl) amino group; one of R® and R’ is a hydrogen atom, a halogen
atom, a lower alkyl group or a lower alkoxy group, while the
other is a hydrogen atom; R’ represents a halogen atom, a lower
alkyl group, a halo(lower alkyl) group, a hydroxy group, a lower
alkoxy group, an aralkoxy ¢group, a cyano group, a nitro group,
an amino group, a mono -or di(lower alkyl)amino group, a
carbamoyl group, -a mono or di(lower alkyl)carbamoyl group or
a group represented by the general formula:
-NHCOR’
(wherein R® represents a hydrogen atom or a lower alkyl group) ;

the carbon atom marked with (R) represents a carbon atom in R



21 0 C T 2002 4 configuration; and the carbon atom marked with (S) 211 0CT 2002
represents a carbon atomin S configuration) or a pharnaceutically
acceptabl e salt thereof. The present invéntion relates to-a pharmaceuti cal
conposition conprising as the active ingredient a phenoxyacetic acid
derivative represented by the above general fornmula (1) or a

phar maceutically acceptable salt thereof. The present invention relates to
an agent for the prevention or treatnent of obesity, hyperglycem a, the

di seases causefidyraviestiaral thepeanbon|atym meatkeakiwirha,(Surrepregsents

i nconti nence, depression, or the diseases caused by biliary calculi or
hypernotil id ycafbdm | avory inaftcomhigiraoigm] ses asphdemacénvecahly edi ent a
phenoxyacetic acid derivative represented by the above general formula (1)
or a _ pharneceptilohd | yahtcepexdd®. salt thereof, The present invention
relates to a method for the prevention or treatnent of obesity,

hypergl yceni a, tHe1eligeesest cosantinn i relestéenato iy mEraund deuyical

pol l'akiuria, urinary incontinence, depression, or the diseases caused by
biliary caleelpoditigpErmPrilsiing aof thelaatiyve tagredhpnt? rhepeigacetic

adm nistering a therapeutically effective anmount of a phenoxyacetic acid
derivative ¥&H} int et bYR tIRPLRFRNE Qe iy &ihef PRYRaJENRraf formula (I)

a- pharmaceutically acceptable salt thereof. The present invention relates
to a use of%% PHIPAOXVAEEE FEcatly FRFIREAPIR F2bF cSRPTRRUL by t he above
general fornmula (l) or a pharpmaceutically acceptable salt thereof for the

manuf acture of a RERITR T IV s i RS AT Drid P RIREht 5On the

prevention or treatment of obesity, hyperglycemia, the diseases
caused by intestinal hypermotility, pollakiuria, urinary
incontinence, depression, or the diseases caused by biliary
calculi or hypermotility of biliary tract, which comprises as
the active ingredient a phenoxyacetic acid derivative
represented by the above general formula (I) or a

- pharmaceutically acceptable salt thereof,

The present invention relates to a method for the
prevention or treatment of obesity, hyperglycemia, the diseases
caused by intestinal hypermotility, pollakiuria, urinary
incontinence, depression, or the diseases caused by biliary
calculi or hypermotility of biliary tract, which comprises
administering a therapeutically effective amount of a
phenoxyacetic acid derivative represented by the above general
formula (I) or a -pharmaceutically acceptable salt thereof.

The present invention relates to a use of a phenoxyacetic
acid derivative represented by the above general formula (I)
or a pharmaceutically acceptable salt thereof for the

manufacture of a pharmaceutical composition for the prevention



21 0 CT 2002 5 or treatnment of obesity, hyperglycem a, the diseases ggq@ﬁqmu
by intestinal hypernotility, pollakiuria, urinary incontinence, depreSssion,
or the di seases caused by biliary calculd or hypernotility of biliary
tract. _ The present invention relates to a use of a phenoxyacetic acid
derivative represented by the above general fornmula (1) or a

phar maceutical ly acceptable salt thereof as an agent for the prevention or
treatment of obesity, hyperglycem a, the di seases caused by intestinal
hyper not i | idy trpakhakicus f asbasiiuygr gypacghytearie e, tidedicesises, caonseétidy

di seases caused by biliary calculi or hypernotility of biliary tract. The
present i nvertdsnina atypertmotd lprgcepsliakithea ramifrect wrimaantainence,
pharmaceutical conposition for the prevention or treatnment of obesity,
hyper gl ycerdeprddseiai seasashc alissh dps igauesstd el Dhiyierynatallaualy or

pol I akiuria, urinary incontinence, depression, or the diseases caused by
biliary calhyddrmertinyiper rot idiltiamyf tiddtary tract, characterized in the
use, as an essential constituent of said pharmaceutical conposition,. of a
phenoxyaceti c aciThedpresantvievegprisgeneédtby tche whmwd garmmalxfaoremilca (1)
or a pharmaceutically acceptable salt thereof. Best Mde for Carrying CQut

t he | nvent iagridrsepiveddme inepdsisensedaby shadikeveagenstal farmplae he
above objects. As a result, it was found that phenoxyacetic acid

derivati ve®n @pPE3cREEqUEY CRhéY adERP FRIMES ala floiieraofl psanl agent for
pharmaceutically acceptable salts thereof have excell ent 2 Tocr Zoo2 s
B3- adr enoc&PtoP XRVSAR LN RF dfgeddiment e Ry i milyg amee 1sE8 i ofthene

resent invention.
P . diseases caused by intestinal hypermotility, pollakiuria,

urinary incontinence, depression, or the diseases caused by
biliary calculi or hypermotility of biliary tract.

The present invention relates to a process for the
manufacture of a pharmaceutical composition for the prevention
or treatment of obesity, hyperglycemia, the diseases caused by
intestinal hyper-motility, pollakiuria, urinary incontinence,
depression, or the diseases caused by biliary calculi or
hypermotility of biliary tract, characterized in the use, as
an essential constituent of said pharmaceutical composition,.
of a phenoxyacetic acid derivative represented by the above
general formula (I) or a pharmaceutically acceptable salt

thereof.

Best Mode for Carrying Out the Invention

The present inventors have studied earnestly to solve the
above objects. As a result, it was found that phenoxyacetic
acid derivatives represented by the above general formula (I)

and pharmaceutically acceptable salts thereof have excellent



In the present invention, the term "hal ogen atont neans a fluorine ag PImCT 300
chlorine atom a bromne atomor an iodine atonm the term"|ower alkyl
group”, neans a straight or branched al k§l group having 1 to 6 carbon atons
such as a nethyl group, an ethyl group, a propyl group, an isopropyl group,
a butyl group, an isobutyl group, a sec-butyl group, a tert-butyl group, a
pentyl group, an isopentyl group, a hexyl group or the like; the term

"l ower al koxy group” neans a straight or branched al koxy group having 1 to
6 carbon atfredrecid @ td et hax Va gL o4k £ Rt el heky rgboUuo rid iid apeXia gL oup,
an isopropoxy group, a butoxy group, an isobutoxy group, a sec-butoxy
group, a tesf-boeoryegenupineepeindyl oxy group, an isopentylotxy group, a
hexyl oxy group or the |oke the term "aral koxy group neans the above | ower
al koxy group subsintultegregean anyéngionp shelteasm &hpHeogeEn gromy, maans
napht hyl group or the like; the term"nono or di (lower alkyl)am no group”
means an and nolupoiupe dtiach iaschbavineratioms ubdtramitres] anoms areaor ididffier ent
| ower al kyl groups as nentioned above; the term"halo (| ower alkyl) group”
means the above; |tdketearkidognapkydbsroumt aans sastr aightt fofrebeanciiedo 5
hal ogen atons as mentioned above; and the term"nono or di (lower alkyl)
car banoyl grbkipt GRS havdacbansy 16 gesherwAtens| suabris aomedhyduBseput ed
by sane or different |ower al kyl group as nentioned above. The conpounds
represent e®BF e FRHR §RTOPNL F6P R 2T(IORFOR L IFPEPeR PRAYVAIFINP can
be prepared accordiag to the 21 0 C T 2002 follomﬁng procedures. For
exanpl e, t " cbFPoEhds 9FCtPe HriRTMRUTHYPEP O cAnt BB pPepYt cBTBYP, 2

subj ecting an_am ne_conpound represented by the fornmula: HO ~ . (R S
o 111 CPTRRE CTROTRG A SR FHAUR B D X SARPL 5 CAPbBREE o
mar ked with_(S)_have,the sa neani ngs_as_defi ned aboy to_alkylatiogn

Lol g an al BT WPy abfe” ATr XL ate ) e ycher P B DR e
O-Re x | ~ I ( j r e 0 0 n

ar al koxy groneext gk BeEiELn BE LURERSRL SR o BER =T, B RSB

R4"™ represent %ﬁgﬁxgggpgaté)%oﬁokgﬁ% kydn Qgggpgggxga%f%%)”\%rb@ch )

group, a |lower ap, “an ar group, an anrtr

group, a protecheds @ d¥bhii QUP g3y, CeckednRBQ y( LOWRE , 2k ky¥d ) r 281 pox @r oup,
a di (lower alkyl) am no group,” a carbampyl group, ~a nbno or di (I ower

al kyl ) car bagneyb , g Op@n €y 1 ex gl tup EPELSLEE Seh BYL dbe gesep Al af peRyl ey
-NHCORS (wherein R5 has the sane neaning as defined above) ; X represents a

| eavi ng gr ogpeupnelr Rhard ke ; ehee telie Sara lixexy ggsuay slehnsedhabaveyein
t he presence or absence of a bass such as N, Ndiisopropyl ethylamne in an
i nert sol vehvwsucl keeskyNghbup substituted by an aryl group such as a phenyl
group, a naphthyl group or the like; the €term “mono or di (lower
alkyl)amino group” means an amino group which is mono- or
di-substituted by same or different lower alkyl groups as
mentioned above; the term “halo(lower alkyl) group” means the
above lower alkyl group substituted by same or different 1 to
5 halogen atoms as mentioned above; and the term “mono or
di (lower alkyl) carbamoyl group” means a carbamoyl group which
is mono- or di-substituted by same or different lower alkyl
group as mentioned above. -

The compounds represented by the above general formula

(I) of the present invention can be prepared according to the



21 0 CT 2002 8 dinethylformam de, renoving the protective group ih1tQtg 200?
usual way as occasi on- denmands, and hydrolyzing the ester group or am de
group in the usual way as occasi on demands. O the conpounds represented by
t he above general formula (1), the conpounds wherein Rl is an anm no group,
or a nono or di(lower alkyl)am no group can be prepared by subjecting an

am ne conpound represented by the above formula (11) to alkylation using an
al kyl ati ng agent represented by the general fornula: RZ OR3 ~ ~R b X1 ~
Rae (l1la) fashkboeing Rifocepuesent For leosenpla kohye grompgumuredsd d2,thie , R'a
and X have the sanme neani ngs as defined above) in the presence or absence
of a base surdsast Ninheoiisopcapybhetpyepared by ambjeertingodvearhiseich as

N, N- di met hyl f or mam de, converting the aral koxy group into a hydroxy group
or renovi ngedrieopndt eepresegreadipy nthdefusmalaway as occasi on denands , and
subj ecting the resuljpi ng conpound to amidation using the corresponding

am ne conpound int | wety. The am ne conpound represented by the
above formula (I 1) used ggrya starting material in the above
production processes can be red by optical resolution of a
comercially avail abl e enanPHoneric m xture in the usual way or a nethod
described in a literature (e.g. , J. Med. Chem , Vol. 20, No. 7,

pp. 978-981(1977)). 21 0 C T 2002 9 Processes for the preparation of the

conpounds r api £8&M eeh bYcd 5o ARG SRR « fl%ngha Gnbl khk @&rboh!dédmWhich
are used as starting materials in the above production processes are

exenplifiednoskd® L ove. (§F Hhdee COADOLARS HEPK Bs@Nt L6 byf i Ned adwyee gener al
formula (111) or (lIlla) , conpounds represented by the general formula
(1'11b) in tdwek§Ditonh m@m@hsarﬁral&gaa&an@rs@@medeWetsbmfe@ bpwheggdeéhor 1.
Method 1 ORz 1)Xt~~ to O R2

formula:

[wherein R' represents a lower alkoxy group, an aralkoxy group,
an amino groug, or a mono or di(lower alkyl)amino group; R*
represents a halogen atom, a lower alkyl group, a halo(lower
alkyl) group, a lower alkoxy group, an aralkoxy group, a cyano
group, a nitro group, a protected amino group, a protected
mono {lower alkyl)amino group, a di(lower alkyl)amino group, a
carbamoyl group, a mono or di(lower alkyl)carbamoyl group or
a group represented by.the general formula:

-NHCOR®
(wherein R® has the same meaning as defined above) ; X represents
a leaving group; and R® and R’ have the same meanings as defined
above] in the presence or absence of a base such as N,N-

diisopropylethylamine in an inert solvent such as N,N-



R3~~~/ OH (v) R/ base R8 | ~ O—~Rta. R8 ~ O-Rta Tl ~ ~R4b 2) O xt 2 rMYJ 2007
rBAdUCt I On Xt ~ ~ Rdb (1V) X2~L Xt ~ (Vila) (Il1lb) Ivl ) I Lewis acid 3)
chlorination or bromnation ) (wherein B'b represents a hal ogen atom a

| ower al kyl group, a halo (lower alkyl) group, a |l ower alkoxy group or an
ar al koxy group; X1 represents a chlorine atomor a bromne atom X2
represents a hydrogen atom a chitorine atomor a bromne atom R4, R2 and
R have the sanme neani ngs as defi ned above) A phenol derivative represented
by the generiaetfhyriMidmnamide,i seablkangdthe pmacicwite gamug kyl abhe ngguadent
represented by the general forrmula(V) in the presence of a base such as

pot assi um cerybrEtoe aars U Ndeimageisr, o @yide thiwd radiyizd nign tére igsargr spiowgntorsuch
as N, N-dinethylformam de to al kyl ate the phenolic hydroxy group. The
benzene ri ragnicfe tdmwouresiul ttiheg wcopgoway ias acdastien Ier@ridsdel - Crafts
reaction using an acid halide conpound represented by the general formula
(VI) , and the acédt yhe compbulds Feppegentediny dlie rfiroveegaheirad tompdand i s
chlorinated or brom nated in the usual way as occasion demands to prepare a
conpound r elgrles griteeg¢oppoundsgeheralinf Br sl an( ¥miap. graepcodpormbno or
represented by the general fornmula (VIla) is reduced using a reducing agent
such as triddthawsn adeéinlo agridyea s oaRe G1Fo iifd PEEPRE@sh iyl WP ISRe igenanal
formula (111b). O the conpounds represented by the above general fornula (
111) or ( 1AMide CERPAhISHEFEITET &Y F e REYENFCANK G ATl A 1c) in
the follow ng schenme can be pre;&red,b the foll ow ng Méthod 2. Methad .2 o
RZ RZ 1) mét HyPatpe el %E'Réng agengrpRASFEALFEIPIRERe generagn 2)
debenzyl atif%nrm%?i~a_~~ H (v) Rl base OH~CH ~ 1 ~ OVMOM (VII1) ~ (IX) ~ (X

(wherein R represents a lower alkoxy group; and R?*, R’, R* and
X have the same meanings as defined above) in the presence or
absence of a base such as N,N-diisopropylethylamine in an inert
solvent such as N,N-dimethylformamide, converting the aralkoxy
group into a hydroxy group or removing the protective group in
the usual way as occasion demands, and subjecting the resulting
compound to amidation using the corresponding amine compound
in the usual way.

The amine compound represented by the above formula (II)
which is used as a starﬁing material in the above production
processes can be brepared by optical resolution of a
commercially available enantiomeric mixture in the usual way
or a method described in a literature (e.g., J. Med. Chem., Vol.

20, No. 7, pp.978-981(1977)).



RROR ORZOR7) H \~RI1 Ow~a2) halogenaation R \ O Rya R39f4 NETZUDZ
O-R~-a ~~OMOM X~ ~ OH 1) reduction X~ ~ R4c O (XI) (M1b) 2) alkylatlon
.(I'l'lc) or aralkylation (wherein R repregents a | ower al koxy group or an
ar al koxy group; Bn represents a benzyl group; MOMrepresents a

met hoxynet hyl group; and Rl, R2, R and X1 have the sane neani ngs as

defi ned above) A phenol derivative represented by the general fornula
(VIT11) is allowed to react with benzyl bromde in the presence of lithium
carbonate in N NBroet¢dyed of smntloe poeparepaien aof thd Gofpdud9d2 m conpound
represented by the general fornmula (IX). The other phenolic hydroxy group
of the resutépngsentpdundthepiesentghdnelt ferpedar LI prowl(d IlkX) whsch
protected using chloronmethyl nethyl ether, and the benzyl group is renoved
in the usuadreasedoapsepareng MTEIOLENS nep:rl'eseanEd Hypdues igenprateé oe srul a
(X) . The conpound represented by the general fornula (X) is allowed to
react wth aneatkghplihiedgent fokpresented by the general fornmula (V) in
the presence of a base such as potassi um carbonate or N,

N-di i sopropyl et hyPatheecompaund s aep reslended Byidheagbdy e NediemstlhGd fow hani de
to prepare a conpound represented by the general fornmula (XI ) . A conpound
represent ed(byIt er ddidiedl. Fempohade\VFepyesenpre i shiehgeneaatli Aigrmnba
conpound represented by the general fornula (XI) under acidic condition to
renove the het ﬁ%k)ﬂﬁth?lf%W%écmee%ﬁr@ PReragetyPy giheupo bi oy hed
resul ting conEound t o, hal ogenation in the usual way, or by subjecting the
conmpound r SpF _eft kd by the general formula (XI) to brom nation using
pyrrolidone h dr&t i bromi de or the Iike under acidic condition to renove

t he net hox group and brom nate the acetyl group at the sane tine.
After the conpoun d re)pr esented by the geperal for mula (VI1b) is reduced

using a redum n k‘ 1aas triet le i 1 aneQ the phenolic dr oxy©@ gr oup
of the resufN \)e ound) i'S pase O Agta, R3 0 Ria
Z R 2) x! Ri® reduction y1 R4
(IV) x‘ o (Vila) (I11b)

(vi) [/ Lewis acid
(&cmmmmbnmbmmmen)

(wherein R" represents a halogen atom, a lower alkyl group,
a halo(lower alkyl) group, a lower alkoxy group or an aralkoxy
group; X' represents a chlorine atom or a bromine atom; X?
represents a hydrogen atom, a chlorine atom or a bromine atom;
R'*, R’ and R’ have the same meanings as defined above)

A phenol derivative represented by the general formula
(IV) is allowed to react with an alkylating agent represented
by the general formula (V) in the presence of a base such as
potassium carbonate or N,N-diisopropylethylamine in an inert
solvent such as N, N-dimethylformamide to alkylate the phenolic
hydroxy group. The benzene ring of the resulting compound is
acylated by Friedel-Crafts reaction using an acid halide

compound represented by the general formula (VI), and the acetyl



- alkylated or aralkylated in the usual way to prepare a conpound 51 0CT 2002
represented by a general formula (lIl1lc). O the conpounds represented by

t he above general formula (111) or (Il1al0, conpounds represented by the
general formula (l111d) in the follow ng schenme can be prepared by the

fol | owi ng Z10CT 2002 12 Method 3. Method 3 Rz 1) ~ORz O2 X ~
~-"1--Rla 3 1) epoxidation RO R .~ '".:~= Chi (v) | base R' | ~ 0~~" R-a
2) reduction R3 | ~ O-~R-a ~.%wWRac Z) fornylation = H '-'""R HO~"~-..

w. ~~Rac (Xl gyopp(XEf|the (p€sa)t Ry Campgawdlicits ohlofrinktad eavbngmgnatgdR © |
~ 0 ~R-a Xi',._ ~. Rdc (1l11d) (wherein Rl', R2, R3, R, X and X1 have
t he sane neani ngs asudéf wagdaabovegpsophdembnder tvapreparepa esempedndy t he
general formula (Xl 1 ) is alkylated with an al kylating. agent represented
by the generepréeentkd bY)the ghrepaésénrmudd 4VHBase. sulite ammotwssi um
carbonate or N, N-diisopropylethylamne in an inert solvent such as

N, N- di net hyrépreashded Thethergemeral ripumulaeWidall tisngeduspdunding a
formylated with trifluoroacetic acid and hexanet hyl enetetram ne to prepare
a conpound represpaitadeby shehgeperalefby Al haXI £p) Prepirerat pemponng|
group of the conmpound (XII11) is converted into an epoxy group in the usual
way, the epbRpr§peipefsbyedbet goreyad| osmuia ﬁﬁélﬁgual way to prepare a
conmpound represented by the general formula (Xl Va). The al cohaglic hydroxy
group of the conpBlifdis EpFrEIBREEF IRF AR t{ReheY 1S 8PRYIF FYnaNed) fpgmula

converted into_a |leaving group in the usual way to prepare a coppoun
repr esent ed by It hRT g(errﬁadl' FGB‘HSP&dFI F?H)’:e?entgd by thd Genetal Zhenit

(IIIc) in the following scheme can he prepared by the following

Method 2.
Method .2
R2 2 2 o
] R 1) methoxymethylation R X’\)LR",
3
R l <2 benzylation RN OBn 2} debenzylation R I\IOH (V) /base
™ # > 0H Z>oH S N SoMom
O (virn O (1x) (X)
Lol Lot Lot
)H" 3 3
R3 o R o} 1 R 0 1
| = \/U\RHZ) halogenation R R
Z ~OMOM x! OH 1) reduction X' R
O (XD (VIIb) 2) aikylation (I1Ic)

or aralkylation

(wherein R'® represents a lower alkoxy group or an aralkoxy
group; Bn represents a benzyl group; MOM represents a
methoxymethyl group; and R*, R?, R® and X' have the same meanings
as defined above)

A phenol derivative represented by the general formula
(VIII) is allowed to react with benzyl bromide in the presence

of lithium carbonate in N,N-dimethylformamide to prepare a



O the conpounds represented by the above general fornula 21 0 C T 120072002
13 (I'11) or (llla) , conmpounds represented by the general forrmula (l1le) in
the follow ng schene can be prepared bylthe following Method 4. Method 4 R2
R22O0ORX R3~, .~ NHzR3.. ,” OBnh ~) O-~R3,\ ~~1a | ~ ~ t-BuLi ~
"" OH (v) R! base Br ~~R4d 1) diazotization Br ~.~Rad 2) debenzylation .~
ad 2) hydrolysis HO R (xv) g) benzylation (XVl) (xvll) z z R QJ~

i ntroduction of ROR3' ~~ 1 ~ O-R-a a leaving group R3~i ~ O-R~a HO v

'R4d X " ~ReobmpXivis) repdesentwitbigi nhR' geneprdsénraudahdldyen Theomthed oner
al kyl group or a halo (lower alkyl) group; and Rla, R2, R, X1 and Bn have
t he sanme mpdreinwgsi s wisfaxnedrabpvef bheanesiheiner¢orniound Igprresantat by
the general fornmula (XV) is diazotized in the usual way, and the resulting
conpound i $yhydreolgenaralo omvera (o i@ et c e iwsitiay e h Iprongtangdl
conpound is benzyl ated with benzyl halide such as benzyl brom de to prepare
a conpoundMmeddiyds efhed .bgneheh g drrerzal gsprpl s (sengved AnpRBROISHet et i ve
represented by the general formula (XVIl1 ) is prepared by allow ng the
compound r &9r BEEREREE ByCPRROYRA TR L §RAMER D, DYX R gan?éaitf%’t‘%l@t Rl ene
oxide in the presence of a strong base such as tert-butyl lithiumin an
inert sol vent sudheasogireid repRecedtefiePyakar 9eReanl Sormeld) 86t iify t he
resul ting cqonmpound to debenzyl ati on igy he usual way. The resulting phenol

derivati ve e ESeited Syt He T 28 BlEyT3ppg agent represented by tuie

general formula (V) in the presence of a base such as potassium
carbonate or N,N-diisopropylethylamine in an inert solvent such
as N,N-dimethylformamide to prepare a compound represented by
the general formula (XI). A compoundrepresentedby the general
formula (VIIb) is prepared by treating the compound represented
by the general formula (XI) under acidic condition to remove
the methoxymethyl group and subjecting the acetyl group of the
resulting compound to, halogenation in the usual way, or by
subjecting the compound represented by the general formula (XI)
to bromination using pyrrolidone hydrotribromide or the like
under acidic condition to remove the methoxymethyl group and,
brominate the acetyl group at the same time.

After the compound represented by the general formula
(VIIb) is reduced using a reducing agent such as triethylsilane,
the phenolic hydroxy group of the resulting compound is
alkylated or aralkylated in the usual way to prepare a compound
represented by a general formula (IIIc).

Of the compounds represented by the above general formula
(III) or (IIla), compounds represented by the general formula

(I1Id) in the following scheme can be prepared by the following



14 general forrmula (XVI1) is alkylated with an al kyl ati ng agent reprﬁifﬁ%?g
by the general formula (V) in the presence of a base such as potassi 002
carbonate or N, N-diisopropylethylam nel2n an inert solvent such as

N, N-di rnet hyl formam de to prepare a conpound represented by the general
formula (XIVb). The al coholic hydroxy group of the conpound represented by
the general formula (XIVb) is converted into a | eaving group in the usual

way to prepare a conpound represented by the general formula (lllel. O the

conpounds Membeskrdt.ed by t he above general forrmula (I Il) or ( Illa) ,
conpounds represented by the general formula ( Il1If ) in the foll ow ng
schenme canMeehordeared by the following Method 5. Method 5 R2 - RZOR2 O
R3. ~~~ OH 1) nltratloné?S | ~ O~R-a 1) reduction R3 HO~~..lIl~ 2) ., 101 HO

~ NO~- ~2) I\I—aizkyla%(on n-HO- (XVIT1)R%E ~J XR's EX|VC | 3) |mtrodL5;t|on of ~

( XI Vd) (\§3|/baseH1 ctivegr \ﬁﬂ(ggu £ Bf,ﬁntrod n of a
| eavi ng grouip QJLJJﬂﬂujiLQroup|3 ‘lfL ‘RMerei n
Rle represe ‘t\s¢ aRPrploplatah amn b R“'a protected, c al kyl)

am no group (®¥a di (lower al kylp arimo group; R4t" repres@ﬂhs a nitro
group, a protected am no group, a protected nono(lower al kyl)am no group or
a di (1 ower alk no grou®? and ®13 R2) R, X and X have the same

meani ngs ag‘leav%gfﬁ&glr 2002 |

S i

(I11d)

(wherein R', R?, R®, R', X and X! have the same meanings as defined
above)

A phenol derivative represented by the general formula
{XII) is alkylated with an alkylating. agent represented by the
general formula (V) in the presence of a base such as potassium
carbonateorALAbdiisopropylethylaminejjyaninertsolventsuch
;s N,&—dimethylfggmami?e. The benzene ring of the resulting
compound is formylated with trifluorocacetic acid and hexa-
methylenetetramine to prepare a compounq represented by the
general formula (XIII). After the formyl group of the compound
(XIII) is converted into an epoxy group in the usual way, the
epoxy group is reductively cloven in the usual way to prepare
a2 compound represented by the general formula (XIVa). The
alcoholic hydroxy group of the compound represented by the
general formula (XIVa) is converted into a leaving group in the
usual way to prepare a compound represented by the general

formula (IIId).

Of the compounds represented by the above general formula



defi ned above) A conpound represented by the general fornula (X Vc)2i1s0CT 2002
prepared by subjecting a phenol derivative represented by the general
formula (XVIIl) to nitration in the usugd way, and subjecting the phenolic
hydr oxy group of the resulting conpound to al kylation using an al kyl ati ng
agent represented by the general fornula (V) in the presence of a base such
as potassium carbonate or N, N-diisopropylethylamne in an inert solvent
such as N, N-di net hyl formanm de. The nitro group of the conpound represented
by the gengrall)f eenul BI4X \@hpouhdsetepeed senteldepiistitd gemerdal derimigal Nt o
an am ne conpound'; and the am no group of the resulting conpound is
al kyl ated qUIpeot et 85106€ANG BtitaMARAS b fiegaledl By Ccthduwldowing
represented by the general formula (XIvd) . O the conpounds represented by
t he above genawal 4f.ornula (XIVvd), conmpounds wherein R4™ is a dinethylamno
group can be al so prepared by catal ytic hydrogenati on of the conpound
repr esent eMelajriotdhd general formula (XIVc) in the presence of formal dehyde
in the usual way. The al coholic hydroxy group of the obtained co(grpound
repr esent ed ~the general for ae (XIVC) or (Xivd) iré convey into a
| eavi ng RPaup-J the usual ®& QB@ conpouﬂd ent Bf t he
general for th Imﬁ ent ed [b ral
fornmul a (dr I\) “C E’I‘ﬁ%ﬁﬂ'za‘:@b OUTC R?"e’firdé%eéﬁ ) {;;Fal fornul a
(111g) in th@VTollgg ﬁg“ hene!*¢Bn be prepared by thGXmelomnng Met hod 6.
Z10CT2002is thod RzR21) reduction R2 R~- .OH R3 1 pgn 2)
rrethoxyrrethyl atlo s j 1) esterification 0 Il ~. 3) cyanatlon R'~~~ OBn HO
: , Br lat u%n% ~~~~~ BR? MOMOO~" ~ ~- ~~CN (XI X) (XX) (XXI)

Rz 0 R 0 1) Ao R an Vmggmup OR\ 2 Jg® ., .~ OuRat [JHO
"CN introdugtion of X —+Ft+a~R v 3 | eavi ng group x CN (V) /base
(1 IIg) 3) HH 7 eifi? Et represent sXan et IRﬁ’roup and Rla, R2, R, X X,

Bn and MOM have ‘Y18’ sane meani ngs as def H&" above) A phenyl acetic acid
derivative represented by the general formula (XIX) is esterified and
benzyl ated in the usual way to prepare a conpound represented by the
general forwhkeaeiXXR'. répeospausth MRfI@FaNadmY at hewgenel iyl forouy ax( XXI)
is prepared by reducing the conpound represented by the general formula
(XX) usi ngaahrédudiongragérylsughoas ;| ahti Bih, aRUnmiRiunxhyedrd de ihavan theer t
sol vent such as diethyl ether or tetrahydrofuran, protecting the alcoholic
hydr oxy gr sepeofneeind ngesaist Hagioerdpeedali t h chl oronet hyl methyl ether in
the usual way, and subjecting the benzene ring of the resulting conpound to
cyanation using édppe¥liyaniedd verivieerePkeserhed Renzpe @?%ﬁab%qrﬂ‘@la
conpound regresent ed by the general formula (XXl) is renpved in the usual
way. The rd&¥Ptis W 8 K sReddw N ¢ W%tﬁﬁkfﬁ%ﬁ-}?rb“%ﬁé’mpound
represented b resence.of a hase.s

th
bot assi um ¢&r BERBEEYE 5? 0 OBV AL b S aRet RER T RSOk o PR Gl 25

as N, N-di rrEt h%lot%rdme ’zy‘filaQetc"ihw%th benzyl halide such as benzyl bromide

to prepare a compound represented by the general formula (XVI).
A phenol derivative represented by the general formula
(XVII) is prepared by allowing the compound represented by the
general formula (XVI) fo react with ethylene oxide in the
presence of a stro-ng base such as tert-butyl lithium in an inert
solvent such as diethyl ether or tetrahydrofuran, and
subjecting the resulting compound to debenzylation in the usual

way. The resulting phenol derivative represented by the



Z10CT 2002 mnethoxynmethyl group is renoved by treating the requhgpgmz
conpound under acidic condition to prepare a conpound represented by the
general formula (Xl Ve). The al coholic hydroxy group of the resulting
conpound represented by the general forrmula (XIVe) is converted into a

| eaving group in the usual way to prepare a conpound represented by the
general fornmula (I11g) . O the conpounds represented by the above general
formula (111) or (lIlla) , conpounds represented by the general formula
(1'11h) in tdenéskl ofbd fAgu 5L hEREL Dan e Ykydpadeed Wiy ht e aokloachggMegénd 7.
Method 7 0 0 p .~ OH 1) reduction ~ 0. ~R7fa 0 ~ O-R-a HO~~' ~~~CEt 2) ~_ -~O
HO-~ | ~ ~ChEéprgsehtedidiathempéndral O6km( XXl (V) Xn~ci-dreX¥hkck)of)a base
introduction of (I1l1h) | base a |eaving group (wherein Rla, X, X and Et
have the sasechespbbgasasusieid rethatove)N An-dl Cohet opplguylarn e dseant ed by
the general fornmula (XXII1) is prepared by reducing the phenylacetic acid
derivative fepressolednbystdie dormladi{methyl ivthanideduci pgepgeatasuch as
bor ane-di net hyl sul fide conplex in an inert solvent such as diethyl ether or
t et rahydr of compouaddrepbeettadg bhetiphepohérahyfoorylygr XpVior . t HEhea esul ti ng
conpound to al kylation using an al kyl ati ng agent represented by the general
formul a (V)alachhéiprkygencey ofraubast thiehcomppontdsseépnesanbedabey tine N,

N-di i sopropyl ethylamne in an inert solvent such as N, N-di net hyl f or mam de.
After the afenddsldonpuumd (XI¥b) ip convegeedidntepr ésanind dyouhdngeher al
formula (XXIl 1 ) is allowed to react with a chlorinating agent such as
tert-butyl hypethl 6rYt ECi PraPaFhe? tCABPQRRY SeRReasnEeE NP Yr Bhet Baneral

chl oroform _the al coholic hydroxy group is converted into a | eaving group
in the usuafof®ytto(pfEphre a conpound represented by the general fornula

(I'rrh)y. O the copgpounds represented by the aboye general for a (l]1) or

U112) ( comounde 5 Cubwi oy “Biie S6arstahy fhentave genetal t8xhila
(III) or (IIla), compounds represented by the general formula
(IIIf) in the following scheme can be prepared by the following
Method 5.

Method 5
R2

R? - 0 R2 o]
Ra\ﬁj‘““ 1) ntration jﬁow/mwa 1) reduction R3: )\: :o\/U\R1a
HO™ N N HO NO, /2) N-alkylation HO™ ™ Rde

2) O
X1\\)J\ 1a o .
(XVIII) =] {XIVc) 3) introduction of (XIVd)

(V) / bage a protective group

introduction of %troduction of
a leaving group R? o a leaving group

R3 l . O\_/LLR1a

-
x/\ \R4{

(IIIf)

(wherein R™ represents a protected amino group, a protected
mono (lower alkyl)amino group or a di(lower alkyl)amino group;
R'* represents a nitro group, a protected amino group, a

protected mono (lower alkyl)amino group or a di(lower alkyl)-

2

amino group; and R'*, R?}, R’, X and X' have the same meanings as



(I'1ri) in the follow ng schene can be prepared by the foll ow ng NEtQ\chcq. 00
Method 6 R2 R2 Rz 1) reduction of R~ OR 1) benzylation R~~ ~ OBn a vi rg
group R- ~ OBn w 2) bromination = ~ / tsamidation ~, R5 HO NOz Br NOz Br
N(xxlv) (xxv) (xxvl) H 0 Rz O1l) debenzylation R3 ~ D~~R-e O ~ , (R5 X~~
Br 1a (V) R base (lIlli) O (wherein Rya, RZ, R, R5, X1 and Bn have the sane
meani ngs as defi ned above) The phenolic hydroxy group of a phenol
derivative represented by the general fornmula (XXIV) is benzylated in the
usual way, rhddte SHsaholic hydroxy group of the resulting conpound is
converted into a brom ne atom by brom nation reaction using

tri phenyl phosphi ne cargouanbpaptes eabe@bEaHa gafeir@lr FogALYENIX BUEH ias

di et hyl ether or tetrahydrofuran to 19 z ~ o ¢ T 200z prepare a conpound
represent ehripd i geneubleteinyl & RNl defrieatile Bepresghedp 19f dHe
conpound represented by the general formula (XXV) is reduced in the usual
way, the arggitegHiouibmdiu iahe(MveEsn)t ity mictgeminth i crhw arsued iwdyo, ahdani de
group using a reactive functional derivative such as an acid halide or an
active est erubdiequrigpackephompldimbydeprgsardudobyciiheegeheial dompaunal
(XXV1). The conpound represented by the general fornula (Illi) is prepared
by subj ect ity &liey leomipoundc imeprags entladl dnd nichegeante rd p ferandesd (BX\Mhe t o
debenzyl ation in the usual way and subjecting the resulting conpound to

al kyl at i on gesignp lafoghkykaf VY hg ragbetprepercemicd hyse Isecenertdsrimm a (V)
in the presence of a base such as potassium carbonate or

N, N- di i-sopragssiatatgd anidhd/-idi isepneewt! esdinie@mi neuth agsinert solvent such

N, N- di et hyl f ormam de. O the coggounds represented by the above general

formul a (1139 MrNdimephy e r efh@sBALEQ BYOURe OfeftBealk ompprinta
(I11j) in the follow ng schenme can befpr%loared blythe_followin Met hod 9.
represented by the general formula (XIVc) is reduced in the

usual way to derive into an amine compound, and the amino group
of the resulting compound is alkylated or protected as occasion
demands to prepare a compound represented by the general formula
(XIVd) .

Of the compounds represented by the above general formula
(XIvd) , compounds wherein R*®* is a dimethylamino group can be
also prepared by catalytic hydrogenation of the compound
represented by the general formula (XIVc) in the presence of
formaldehyde in the usual way.

The alcocholic hydroxy group of the obtained compound
represented by the general formulae (XIVc) or (XIvd) is
converted into a leaving group in the usual way to prepare a
compound represented by the general formula (IIIf).

Of the compounds represented by the above general formula
(III) or (IIla), compounds represented by the general formula
(IIIg) in the following scheme can be prepared by the following

Method 6.



20 Method 9 Rz 1) esterilication Rz 2) benzylation R .,, J.; i

Wttting reaction R~ ) ~; ~ OBn 1) hydroboration- OX|dat|on ~[

'~ ~"~COOCH3 2) methoxymethylation p(xxM1) (XXVIIl) RR R~., ~, OBn |
MOMO~ - ~~~~ "COOCH3 ,Rs (xXIx) HN R~ (xxx) Rz R3. ", ,;‘03n~)
debenzylation ,Rs Br~~ I~ .~ ~NR-z) OiXXXIl)p Xx~~Rla ~ ) ! base Rz R3~,
~08n ~. .Rs 1) HMOMO~~~~~"~~ ~ N R7 2) bromnation (XXXI) Rz O3 1 R".
,Yy O~6Rla ,RBr~~I ~ N-R7 (Illj) 2 ~0 ct 2002 (wherein R5 and R are the

sane or difMer&ntd and each represents a hydrogen atomor a | ower alkyl

group; and R a, R2,R2R', X1, Bn and MOM h?ve tﬂ?ed&%’? meani ngs ag defi ned

above) OBn 2) methoxymethylation R3

R3.. .OH ficati 0Bn
lo, Il) \[. 1) esterification J/ T 3) cyanation J:
HO™ "~ 7 g 2) benzylation E!O ~Br MOMO™ ™" /

IXIX) {XXI)

R? 2
R 0
1) debenzylation R3. o O\/U\Rm . R, _A__D \/U\ 1a
2 0 ~ ‘\J ‘ntroduction of ® )
. HO™ ~CN introduction of AN
X' “Rla (XIVe) a leaving group CN
(V) [/ base (11ig)

3) H*

(wherein Et represents an ethyl group; and R, R?’, R’, X, X',
Bn and MOM have the same meanings as defined above)

A phenylacetic acid derivative represented by the general
formula (XIX) is esterified and benzylated in the usual way to
prepare a compound represented by the general formula (XX). A
compound represented by the general formula (XXI) is prepared
by reducing the compound represented by the general formula (XX)
using a reducing agent such as lithium aluminum hydride in an
inert solvent such as diethyl ether or tetrahydrofuran,
protecting the alcoholic hydroxy group of the resulting
compound-with chloromethyl methyl ether in the usual way, and
subjecting the benzene ring of the resul<ing compound to
cyanation using copper cyanide or the like.

The benzyl group of the compound represented by the
general formula 1XXI) is removed in the usual way. The
resulting compound is alkylated with an alkylating agent
represented by the general formula (V) in the presence of a base
such as potassium carbonate or N,N~diisopropylethylamine in an

inert solvent such as N,N-dimethylformamide, and the



A styrene derivative represented by the general forrmula (XXVII1) is T 2002
prepared by subjecting a benzoic acid derivative represented by the gé%épgl
formula (XXVI1) to esterification and bgpzylation in the usual way and

subj ecting the resulting conpound to Wttig reaction using

met hyl t ri phenyl phosphoni um brom de or the |ike. A conpound represented by

the general formula (XXIX) is prepared by converting the styrene derivative
represented by the general formula (XXVII1) by hydroboration-oxidation

met hod usi '?rge@m%girﬁ’é‘ﬁuaﬂ%‘}o ik aferfold Y Y P irdy -tk -rdsdlfOigne and a
Sk

per oxi de comnpou such as hydroperoxide in an inert solvent such as diethyl

ether or teidmbyek@f Wddy | Jd 018 Aredholortlerd itdpere £ condur®02 21 and
protecting the al coholic hydroxy group of the resulting al cohol derivative

usi ng chl ordptdwénied hyy eldefendy LONMOKNND 4 e BEEN! ednldy sk nganer al
formula (XXXI') is prepared by allow ng the conmpound represented by the

general forpdPoxyOdrgup o f eaed wé dU1l Bih@ e dig SO daesed ey the
general formula (XXX), or by hydrolyzing the conpound represented by the
general forgadeérd XfloXnuleonNeve ng ebaverteauidtsa@a beaeohg eud dartvative
into a reactive functional derivative such as an acid halide or an active
ester in theswslatayayo prebatd Mdwnddiend asap te swh tadnunthd agdeacdl Wi t h
t he am ne conpound represented by the general formula (XXX) . After the
conpound r efreseld el bigt he general forrmula (XXXI) is treated under acidic
condition to renove the nethoxynmethyl group, the resulting al coholic
hydr oxy group is Gbnhercatpourids aebresentsedtipnthe abheveigeak radyf ¢ onpkepar e
a conmpound represented by the general- formula -~XXXI'1) . After
debenzyl at i Ot Bf athd Iddapoundmpepnads errrek $8nterk yetdeapenerall Foxnodd 1) in
the usual way, the resulting conpound is alkylated with an al kyl ati ng agent
repr esent ed{ byt héngeherfal kuting acpepeicrn be presenee f thebbekl @wihe as
pot assi um carbonate or N, N-diisopropylethylanm ne in an inert solvent such
as N, N—&lﬂﬁ?ﬂ?qd?nanide to prepare a conpound represented by the general
formul a (III%%{j §I7the conpounds represented by the above general formula
(rrr) or (IM ©d Ctonpounds represented by the general formula

o

0
0 Jl/jo}-‘ 1) reduction \/O/O\ )LR‘la il:(j[o\)l\ma
HO/U\/ N 0Et 2 Z pEt 1) chiorinationy <~ & OE!t

: o) .
x1\/|_l\ HO
{XXII) R'a2 (XXIII) 2) introduction of {I1Ih)
(V} /base a leaving group

(wherein R**, X, X' and Et have the same meanings as defined above)
An alcohol compound represented by the general formula:
(XXIII) is prepared by reducing the phenylacetic acid
derivative represented by the formula (XXII) with a reducing
agent such as borane-dimethylsulfide complex in an inert
solvent such as diethyl ether or tetrahydrofuran, and
subjecting the phenolic hydroxy group of the resulting compound
to alkylation using an alkylating agent represented by the
general formula (V) in the presence of a base such as potassium
carbonate or N,N-diisopropylethylamine in an inert solvent such

as N,N-dimethylformamide. After the alcohol compound



(k)
2 ~ ocr toot 22 Method 10 O 4 H3CO~ :\,

base "~~~ R ~) bromnation HO ~ ~ ~ ~~'
(XXXI'V) 0 HgCO. ~ ~~~0 v~u., R~a 8r ~~I

have t he sanme neani ngs as defined above) The phenol

by the fornmula (XXXI11) is alkylated wi
by the general fornula (V)

in the follow ng schene can be prepared by the foll ow ng Method 10.

OH X~' ~~I"' Rla H3C0~ O. J~~ 13 (80T 2002
g0~ ~~ 2) chlorination (XXXII1I)
.~~ SCl (Illx) (wherein R1L and X1

derivative represented
th an al kyl ati ng agent represented

in the presence of a base such as potassium

carbonat e Qfed¥dbdh ¢ SOBOBYNE LW AN FR A 13N (KREET) SO WaNbwRCRodBeact
N, N-di met hyl formam de to prepare a conpound represented by the general

formul a (XXX0Q a dREoEOAROVA
prepared by converting the a

©sarhess e Ahe,geNeralodralgRili (hldd) is

d
cohol i ¢ hydroxy group “of "the conpound

represent ed durt heo peser adudiorddll i dnPe¥ et OO AN bhe
brom nation reaction using triphenyl phosphine and carbon tetrabromde in an
i nert sol veqitc st @yl @3y lgreiupe i sOcoh®leraBydl atBr anleandngl §oyhPd 4 he
resulting conmpound to react with a chlorinating agent such as

tart-butyl RHROGRUGNL keyi tb Prdpiaie asebMpoiing Utdp s Hidd BF0tRE
chloroform O the conpounds represented by the above general
or (llla) ,foxomplundsI Itepr esented by the general

hpdyee 14 1
formula (111)
formula (I1lm in the
2 ~ ocT ~ooz

foll owi ng schenme can be prepared by the foll ow ng Method 11.

23 Met hod 11

Of the compounds represented by the above general formula

(ITI) or (IIIa), compounds represented by the general formula

(IITIi) in the following scheme can be prepared by the following

Method 8.
Method 8
Rz 2 2
3 s 1 f)reductionof
iﬁOH 1) benzylation R \‘l SN 08n a nitro group R”. I X OBn
A . 5
Z 2) brominati amidation R
HO™™ NO, ) bromina lonBr P NO, 2 o 2NN
(xx1v) (Xxv) (xxvi) H g

RZ
1) debenzylation

(0]
Rs O\)J\R1a
2) 0 RS
x‘l\/u\ 1a Br N

—
1111) H
{(v) [/base ( Y o

(wherein R'*, R?, R’, R®’, X' and Bn have the same meanings as defined

above)

The phenolic hydroxy group of a phenol derivative

represented by the general formula (XXIV) is benzylated in the
usual way, and the alcoholic hydroxy group of the resglting
compound is converted into a bromine atom by bromination

reaction using triphenyiphosphine and carbon tetrabromide in

an inert solvent such as diethyl ether or tetrahydrofuran to



OBn HN GH3 08n ,CH ~ ) hydroboration-oxidation \ ! / OCH3 \ I / N CH3 2)
brom nation 3 (XXXV) 0 (XXXVI)0O 0 OBn O--Rya ,CH3 1 ) debenzyl ati oh1Q878B00?
I / NCH3 OBr I / NCH3 1 2) ( XXXVI 11~ X~~R~-a (I I Im p ( v) | base
(wherein R1, X1 and Bn have the sanme neani ngs as defined above) The
conpound represented by the formula (XXXVI) is prepared by allow ng the
benzoate derivative represented by the formula (xxxv) to react with

di met hyl am ne, or by hydrolyzing the benzoate derivative represented by the
formul a ( Xk pape commrgourtd ineper e dyerexbiby atedgdeeruat foemubat heXsual
way, deriving the benzoic acid derivative into a reactive functional
derivative such asfaer adiednhakpderoup af &bkl venesied regpreserted by the
resulting conmpound to react with di nethylam ne. The conpound represented by
the fornul agéxe@dl) fosmebnvef\dd intuedured dohohedesiaat Wwag, bghe amino

hydr obor at i onoxi dati on net hod usi ng a borane agent such as 9-borabicyclo[ 3
. 3. 1] nognaup chthe nesudiiidg conpound isuchnesr ted Loger axiatd dengaoup ner t
sol vent such as diethyl ether or tetrahydrofuran. The al coholic hydroxy
group of thesiegwd tleagtders Fanceeonslcdaveyeedve much dsr emi Aeidt bal bye

brom nation reaction using triphenyl phosphi ne and carbon tetrabrom de in an
inert sol vedr 3NCACHLVE e3HST &2 HRFeRRIS od r GPIRR WIdIr ERP TS PReAry t Hee
conpound 24 Z ~ o cr zoo2 .represented by the forrmula (XXXVI1). After
debenzyl atl@ﬁ“%?a%héo’é‘blﬁﬂp%u%x\l@pr eselft &PTHRPUKe rfe@rrmﬂealt(%(m 'qh% in the
usual way, the phenolic hydroxy group of the resulti ng npound i s

al kyl at ed USFREFAR LAIRHLR i (T IddeAf PEPPRERARIY SHPIER l@@népﬁl COBPRIRD (V)
th f h a t
NN EBS?E%@?@%’%@%%W%C AARRBL FoEMYLR: (RO 50 R—eBFPfétaﬁs’/PPo’r‘?ram de

to prepare

d db h f | h
above pr odu@??o‘ﬁ c‘ééggénien‘ﬁgj ?%ghégebgg?gég%ldt%wn%m&é nhe
t ect ed | d
oI ower QFEM%%O psin %%ox)’\ﬁ%myl%(#re%gg%?ecte )?%gltr?%ok?}éq’tp aga?%al
general |y usgd as, a(r\‘l)aﬂ;%\egﬂ Sy B H BPI & an%é tta%rstl {:Qi‘ﬂgﬁé@é’”y'

group, a benzyl oxycarbon and the term "leaving group”

means a | eaying, ﬁf@&'Psgﬁﬂ@ﬁ@iéﬂh%ﬁ@rﬁhrﬁerN ah kyhatd %ﬁm a$uéh

p-t ol uenesul fonyl oxy group, a methanesul fonyl oxy group, a chlori ne atom a
brom ne at og) nadih&hperStmamads. the |ike. The conpounds represented by the
above general fornmulae (1V) , (V) ( (M) , (MI1L) ( (XII) ( (XV) , (XVIl1)
, (xzx) ( (XX1'1) of X8l dhmpoinadd/represendOddy ahe 004 lgenenatll £6rmt ta used
as starting materials in the above production processes are conmercially
avai | abl e oftITah dxe (I&dai)l,ycpmppandd bgpnesethod Mesdr hederalafbrmelat ure
(I'nternational Application Publication No. WO 94/22834; ibid. No. WO

98/ 07710; J(ITheéhmirsgbe Fekkdvimy aesheme cande ppprazedPY the, fSllafing].

Chem, Vol . 34, pp 132133 (1981) etc. )
Meth



21 0 C T 2002 25 The phenoxyacetic acid derivatives represented by th

above general formula (I) of the present20 nvention can be converted iﬁﬂ&ﬁT?MZ
their pharnaceutically acceptable salts in the usual way. Exanples of such
salts include acid addition salts formed with m neral acids such as

hydrochl oric acid, hydrobromc acid, hydroiodic acid, sulfuric acid, nitric
acid and phosphoric acid; acid addition salts forned with organic acids

such as forgLenagi ¢, acetic acid, nethanesul fonic acid, benzenesul fonic

acid, p-toluenesulfonic acid, propionic acid, citric acid, succinic acid,
tartaric acid, fuﬁalrc1H%PﬂmmBﬁtyrrc atid, oxalic acid, malonic acid,

mal ef i ¢ acrdRala tr@Hai?F”V Nic ati dl _casboni ¢ acid, g utanmc acid and
aspartic acid; Jjnd gan@ENB§§?d§&lt Gb as a SBEURRPLRIFEY ot assi um sal t
and a cal cifm shl | &, d@@q salts fori Bogé arninkthbgsesy&dch as
trrethylanlne”(pwperrdrne nnrpholumeuxpyrrdrne and | ysine. The conpounds
of the present i nvention include their solvates with pharmaceutically
acceptabl e solvents ®éch as water and et hanol. Tﬁe conmpounds of the present
i nvention obtai ned by, t m@nabove production pﬂQc osn be isolated and
purified by.convent]on | separation neans su\aj Ja%\;racmﬁo df
recrystal | i gapioen,.~ fdoehy on usikng GluvTaLeUr. Nawrd * 9i0dgsiation
extraction. (3,-Adremoceptor stifiikating effectxsxofgthe conpounds
represented by the above general  fgrmla (1) of the present invention were
studi ed by the follow ng procedure 22 0CT 2002 26 Nanely, urinary
bl adders of ferret® were isolated and preparat?onﬁeﬂﬁre made. The
experi nment wasRc PRU_actoetnavgtino t he nﬂ 2 The uretera

X

1

tensi on w thoyt Hd trquof ound Pri¢ §§ed as 100% and the
tensi on of A@xi reﬁéx&tr@n,af er addBtio ﬂfforskolrn was
expressed as 0@6‘ﬁﬁe19est co;;zjid“mas added ‘CdiuPati vel y. The
(33-adrenoceptor stinulating efflectersqver e eval uated as the concentration of
the test conpound required to produce 50% decrease of the tension (i.e.
ECSO val ue) (The Japanese Journal of Urol ogy, Vol.89, No.2, p.272 (1998)).
For exanpl e whdreddrEnoeem’ dr stheusahé ng: afi feetedt and each represents

2[ 2-chloro-4-[2-([ (1S, 2R) - 2- hydr oxy- 2- (4- hydr oxyphenyl ) - 1net hyl et hyl ]

am no] et hyh] hplieoguy]atmetdc aadicdewas 14yl @Xd@p OINLECSH, v, uej, XhuBn t he
conpounds represented by the above general formula (1) of the present

i nventi on aapdeModl heme tB8~admenmeapingssesntebhibnsdhabimg) pot ent

B3- adrenoceptor stimulating effects. The Bl-adrenoceptor stinulating

ef fects and (3Zadheﬁ@cramnde§twmrlaﬁ ﬁ@péﬁﬁ@@tedo\wttﬁee asnsdaddsormula

repr esent ed é t he above general fornula (1) of the present invention were
studi ed by tKEVESED ohf @r%a?%%erméssumw tah@eé‘%ﬁéﬁ REAE AgEi¥ahitiet ed

using atria of rats_ a cord to th i ncrenent of heart
fate after BOBFEPGRCE S T A e S0q “AE=E08He R PRt

conmpound was dded cyl latrve The adrenqcent or. | ati ffects
ver e eval uaf8d 28" FH conceﬁ%raeigﬁusgﬁ? fié © R e S THLLLE1 850G

compound to Wittig reaction using methyltriphenylphosphonium
bromide or the like.

A compound represented by the general formula (XXIX) is
prepared by converting the styrene derivative represented by
the general formula (XXVIII) by hydroboration-oxidation method
using a borane agent such as 9-borabicyclo[3.3.1]nonane and a
peroxide compound such as hydroperoxide in an inert solvent such

as diethyl ether or tetrahydrofuran into an alcohol derivative



Z ~0cCr zoo2 27 test conpound required to produce 50% i ncrease of g
rate (-i.e. ( EC50 value) . Also, uteri of pregnant rats were isol at'ed n@m
preparations were nade. The experinent vds conducted according to the
Magnus net hod. The sum of uterine contractions during 5 m nutes before
addition of a test conpound was expressed as 100% The test conpound was
added cunul atively. The (3z-adrenoceptor stinulating effects were eval uated
as the concentration of the test conpound required when the sum of the
contracti onsnduprogebtihgutkes altehoaildi hydnosy fheupesf tbepoesdlpinguces
50% decrease of the sumof the contractions during 5 mnutes before
addi ti on ofaibehbéstieconpoiund ¢sipg, ckEbSOoveatbie]) meEbylesthpte, B1 and

B2- adrenoceptor stimulating effects of

2-[2-chl oro- 4-[ 2- A (¢dRHAR)d Zeprirs@nted p2- hye rgarygrehyiormit iz t(MYKE) hys] am n
o] et hyl ] phenoxy] acetic acid were 7, Ox10'' M and 1.4x10'' M (EC50 val ue) ,
respect i vel gregaredcoypolinek ing « el aorornd B3 pagsemsespbyr thei gahanalwi th
reduced @B1 and (32-adrenoceptor stinmulating effects in conparison with a
~3, - adr enockpronlat (BT ity reffcdcw 1 then pheims rerwoundacet résentadi bes
represented by the above general formula (‘1) of the present invention and
phar maceut i ag| yeaesapt fprousal (¥XXher ebf Priahedeqi Bz L oat T8, campenndept or
stimulating effects and are very useful as agents for the prevention or
treat ment ofeBBREPRyeAnypethryatRAfhalt AerAVs2asbS It huse@n T hRastRAal
hypernotility such as diarrhea and irritabl e bowel syndrone, depression,

21 0CT 206%%%%6%%%%% 2k rﬁjﬁ’i/“faﬁcld’rﬂ iLAPc @, TRRELAVEDUBS T AR Ed by

bi | | cul til t f bili tract the |
Fur t hel ror 635 FRESESIBUIIS® P a5 SSERPR-7 FReTambbL g athar 1F oRFEEH o

Lhe bresent, Lovents 9081 enySie 28L81: LA AR L IR IR Ukl O

2[ 2 chloro r o] th I y m noj
thyl]phenoxy+é égééé?%ﬁ ﬂ¥o$§x¥h% ééngﬁgélé gﬁgﬁg % a doséf%%QZE%g no
death was o % [ t db

t he above ggﬁeégﬁg?or é%ﬁ% Eﬁp{ﬁ %gﬂ??cf§{mﬁg%gg% Iégggfgge%ﬁeregf
of the preS@Haerw@mw%o@{ﬁﬁm Q}Segehavéh@m@ﬁrﬁﬁtﬂcﬁ@lméﬂr@qt Beup,t BRY are
admnistered orally or parenterally in the formof appropriate conpositions

such as powgesslt@hanall @hofide@any eFoubabl etdnveapsdlli@so aNbeehiAAS,
sol utions, ointnents, suppositories, poultices and the |ike. These

phar naceut i gabmcoipdsd hs0as wap e prepateat ecompomtd ataresenddi by the
conventional nethods using conventional pharmaceutical carriers, excipients
and the |ikgendheldbsamelas{3pPEDpri ately deci ded dependi ng on the age,

sex, body wei ght and degree of synptons of each patient to be treated,

whi ch i s approxi nhfeey wgbenzylaelommfe tWie fcoomonnco repoeSwy tper biayhper
adult human in the case of oral adm nistration arid approximtely within
the range ofFeRresil FUPWE {BORHL bén Ty UFEr LAY « TRBrkaSY It intkcerBeuBH

parenteral adm . nistratjon, and the dajly dose can be divided into one_to
several doskg ar}écr l(feﬁgd with an alkylating agent represented by the general

formula (V) in the presence of a base such as potassium carbonate
or N,N-diisopropylethylamine in an inert solvent such as
N,N-dimethylformamide to prepare a compound represented by the
general formula {(IIIj).

Of the compounds represented by the above general formula
(III) or (Illa), compounds represented by the general formula
(IIIk) in the following scheme can be prepared by the following

Method 10.



21 0 C T 2002 29 The present invention is further illustrated in rmrf] 0CT 2002
detail by way of the foll ow ng Reference Exanpl es, Exanples and Test

Exanpl es. However, the present inventioB2is not limted thereto. Reference
Exanple 1 To a solution of 2-bromophenol ( 3 . Onl ) in acetone (52ml )
wer e added potassium carbonate (5.36g) and ethyl bronpacetate (3.44nl), and
the m xture was stirred for 20 hours at roomtenperature. After renoval of
the insoluble material by filtration, the filtrate was concentrated under
reduced prégsihvael IThe resi due was dissolved in ethyl acetate, washed with
wat er and brine, and dried overo anhydrous nmagnesi um sul fate. The sol vent
was renpved under reduced ppes jur e, and the resi duelvvas added under
ice-cooling to t*"h‘éo{ Pdn ‘)mur"e thaﬂ"a%eﬁ\&{uw BofQL,30 m nutes
after addition of br ace (2.26m) jto a st H?-J-e'a—s-u-spensmn of
al um num chl ori@e" 1074 % in 1,2-di chitoe hare (86n1) .2 einatesul ti ng

m xture was stirred®®HI24 hours at room t effff8ht ure. The reaction m xture
was- poured into ice-water and extracted with dichl oronmethane. The extract
was washed with water and dgi ed over anhydrous magnesium sul fate. Renoval
of the solvent yngler redHceqj pressure-gave et hyl

2-(2- brono- 4- (2 Br o tyT)pﬂhénoxy] acetate (4.57g). 1H NVR(CDC13) 8ppm
1.30 (3H, t, Jgi ,(\6 28 (2H, q, J=7.1Hz) , 4.36 (2H, s), 4.79 (2H, s),
6.83 (1H, d, J =8. 7Hz[)”,7 91 (14, dd, J=8.7, 2.2Hz), 8.22 (1H, d, J=2.2Hz)
30 Reference Exanple 2 21 0 C T 2002 The foI | ow ng conpounds were prepared
according to a simlar manner to that described in Reference Exanple 1

B e A e S
g)ZH:-yE]-, ;‘] 471 l(Hg)bhen%a%rééflaer;)va’t%v(??ﬁeéﬂe %%%letq‘gce a?‘u's%l-ﬁm 1 ) 8
PP 131 (3 JEda Ly %ggmé%n@a%@%éafgg@seﬁkfdﬁggﬁeg%&l
o formula (V) in the presence of a base such as potassium carbonate
or N,N-diisopropylethylamine in an inert solvent such as
N,N-dimethylformamide to prepare a compound represented by the
general formula (XXXIV). The compound represented by the
general formula (IIIk) is prepared by converting the alccholic
hydroxy group of the compound represented by the general formula
(XXXIV) into a bromine atom by bromination reaction using
triphenylphosphine and carbon tetrabromide in an inert solvent
such as diethyl ether or tetrahydrofuran, and allowing the
resulting compound to react with a chlorinating agent such as
tert-butylhypochlorite ‘in an inert solvent such as dichloro-
methane or chloreform.
Of the compounds represented by the above general formula
(III) or (IIla), compounds represented by the general formula
(IIIm) in the following scheme can be prepared by the following

Method 11.



Ethyl 2- f 4- ( 2-brommacetyl ) -2-ethyl phenoxyl aecetate ,3 acetate 1 2002
1H NVR(CDC13) 8ppm 1.25 (3H, t, J=7.6Hz) , 1.29 (3H, t, J=7.1Hz) , Z 07[;:3]
(2H, q, J=7.6Hz) , 4.27 (2H, q, J=7.1Hz)23( 4.39 (2H, s) , 4.72 (2H,
s),--6.74 (1H, d, J=8.5Hz), 7.S0-7.85 (2H, m r.,z.nx1 G m ~ c-bromacetyl
-Cc Sny~cro-o-nmeznyl ~nenoXy~ ac.eya ~e 1H NVR(CDC13) S ppm 1.37 (3H, t,
J=7.1Hz) , 2.53 (3H, s) , 4.29 (2H, q,-J=7.1Hz) , 4.37 (2H, s) , 4.77 (2H,
s) , 6.71 (1H, s) , 7.79 (1H, s) Ethyl 2- f 4- (2-bronpacet~ ) -2

~5-di f | uor ombenoayllacet ate 1H NVR(CDCl~) 8ppm 1.32 ~(3H, t, J=7.1Hz) ,
4.30 (2H q, J=7. 1Hz) , 4.46(2H s) , 4.77 (2H s) , 6.66 (1H dd,
J=11.7, 6.4Hz) , 7. 73gk1H, HN{~ 3=11.3, 6. 6HR) Reference Exanmple 3 2 ~ o ¢
r zoo2 31 To a @ ion of 3' CSHa-dih DXy ac 4,0 phB mgdrebqrio®0gyation

N, N- di net hyl4 plde Qe wer exaddegd N Nt@?rﬁ CH RNk (2. 2440) and
benzyl bromide (4.0nml) , and the mixture was $tirred for 14.5 hours at 50C.
To the reactionxmivktdre was added 1Nxhy‘dtr)9chl oric_acid, and the resulting
m xture was extracted with a m xed solution of diethyl ether and et hyl
acetate ( 3/ 1) . The extract was washed with water apd brine, and dried
over anhydrous magnesium sul fate. After the sol vent wah\s)r_e ved . under

reduced pressure, ™ PBBat i o ] thet.residue b Okl um
i cay geéts EZej E]Efﬂ!a. YPexane/ et acep&d = 4/1) gave

chr omat ogr aphy_on
4' - benzyl oxBr 3" >hy0 oxcHInggenon@ (2.008)" .~To .yt 1eHd solution of the
obt ai ned 4' - ben(ziy)b@fy; @ - hydr gtc/%jt\o henone( 2. @9g) on di chl or onet hane
(25mL) was added N, N-diisopropy yRdm ne (2.2nml) underice-cooling, and
the mxture was stirred for 10 mi hit e5®@%ecnl oromet hyl nethyl ether (1.2m)
was added to the m xture, and the resulting m xture was stirred for 5.5
hours at roomtenperature. The reaction m xture was poured into a saturated
aqueous ambwheneth|Rti & =l B bavarthesamachedn ngh i definedetbavel The
extract was washed with brine and dried over anhydrous magnesi um sul f ate.
After the sol ventThRascorpourd Terksseririaey prlessipenular (A1%81) obs of the
resi due-by flash col um_chromat ography on silica gel (eluent: hexane/ethyl
acetate = 3PUFPHEOE LV pLRPYLBN T DeRt ok feriv@fdde pphenosRteR Dy8Eie To a
solution of the obtained 4'-benzyl ox%/- 3' - net hoxy met hoxyacet ophenone
(2.289) i n FRFRAHBI CPOBWL I WAEAHCEHER GHTRITAA LR aBoRY (WA 509 UG er )

(687ng) a@ﬁetQShQ&§£3r§g¥¥$gtié%Lé%;%;@éﬁ%%é_%% the formula (XXXV) to

convert it into a benzoic acid derivative in the usual way,
deriving the benzoic acid derivative into a reactive functional
derivative such as an acid halide or an active ester, and
allowing the resulting compound to react with dimethylamine.
The compound represented by the formula (XXXVI) is

converted into an alcohol derivative by hydroboration-
oxidation method using a borane agent such as 9-borabicyclo-
{3.3.1]nonane and a]perdxide compound such as hydroperoxide in
an inert solvent such as diethyl ether or tetrahydrofuran. The
alcoholic hydroxy group of the resulting derivative is
converted into a bromine atom by bromination reaction using
triphenylphosphine and carbon tetrabromide in an inert solvent

such as diethyl ether or tetrahydrofuran to prepare the compound



stirred for 1 hour at roomtenperature under a hydrogen atnosphere,-
The-catal yst was filtered off, and theafiltrate was concentrated uRdeQCTZWZ
reduced pressure. The residue was dissolved in N, N-dinethylformm de
(20nl), and potassium carbonate' (1 .21g! and ethyl: bronpacetate (1 .O0nl)
were added -to the solution. After the mxture was stirred for 13 hours at
40C, the reaction m xture was poured into water and extracted with a m xed

sol ution. etpdiethykdebhernand ethyl aeetatg tRkki11)Theagxtract was washed
with water and brine, and dried over anhydrous nagne5|un1sulfate After the

sol vent vaspegApyad ivnder kaduces Bh%%lsk”’eﬁrel%!éwtfe'dc%ty' @meof the residue by
flash col um chronmat ography on SIFIC& gel (eluent: héxane/ethyl acetate =

3/1 2 t .
3 gaveat syl et g seslady Sy

4.27 (2H, ~4q, y
18 5I(-|Z) og t&%‘%?aﬁlgéﬁgj‘cﬁgp&@ﬂ 1§)al@<yia?c(éd(@§iln%)an a.@k?ﬁa{ﬂ-ﬁb a%,eél(;:l Ltion

of ethyl Z2spfedesirb-2y wRlhoxyarh b%&fnm%nwy)ﬁp%hat&ééerﬁé@bfl & base
tetrahydrofuran (30nl)" was added pyrrolidone hydrotribrom de (2.92g), and

t he "1XtUEQCH@%;%Uﬂ@ggduhpéaﬁﬁoﬁﬁﬁéﬁnﬁN NoaﬂhgéﬁE g&%&ﬁylgﬂﬁn%eﬁg%kpn
m xture was poured into water and extracted wit acetate. The extract

was washegnwithsbnivagrasdcar la@dNowealaqelwglwu%m%ga%slt@nb&@bfa&teea After the
sol vent was renpved under reduced pressure, purification of the residue by

fl ash col sempehnaneepgeaphycdnbyi kheageakréel gerinnlhexanamgi et hyl
ether/i-1lichloronethane = 21 0 C T 2002 33 3/2/2) and subsequent
crystallizati onIfirome hxane parduditdichypretbesefl/ e goammetpyplotected
2-[4-(2-bronpacetyl) - 2-hydr oxyphenoxy] acetate (780ng). ~H NMR(CDC1l;) 8ppm
.31 (3H arind=grdz) anddpeotéltkedgqonb{Adwez) alk 138miAbl gs)u” herd ( 2H,
s) , 6.79 (IH, br) , 6.9Z (1H, d, J=8.SHz) 7.54 (1H, dd, J=8.5, 2.2Hz),
7.60 (1H 24, agzRo2pzpuRepadenc@oERdApler4athe 1l sMiow Bgosenpddsd Aas-

pr epar ed accordln to a simlar manner to that described in Reference
Exanpl e 3PHILAGLBRoRBeRhBAOLERSL¥SISPUPhEBREHBLAYI LSEChYPS ePhéfifthyl 2- f
4- (2-bronpacetyl -7?-ethoxyphenoxyl acetate | H NVR(CDC13) 8ppm 1.30 (3H, t,
J=7: IFE) pr?tﬂc 1YSHITPUP SHChHRS 2 kei§- PEPOquaEb?ndﬂu?rOUE 28 (2H, q,

Son ) ot debOhaRlpyt o e thpg01BRel! Byt end BB o 3R 0
2- 2 b £l

aci d (4 20RLPeencaaen 1HrLH e BEAD R fs?e?mdf%”fh? SUIRENE ¢
stirred fonch Bgup gtté%enéfsh%om@sgpt Habhgn af mtetﬁ?xa'h%@g[l'f%?a yToxtur e

under reduced pressure, purification of the residue by ned |un1pressure
liquid coyusnpghs it Oe Pyt o) si bi6migeladd Uert iohexaneteh iy apet ate =

5/1) gave ethyl 2-[2-bro nop-4-(2bronoethyl)phenoxy]acetate (1.84Q).
like.
The compounds represented by the above general formulae
(IV), (V), (VI), (VIII), (XII), (XV), (XVIII), (XIX), (XXII),
(XXIV), (XXVII), (XXX) and (XXXIII) which are used as starting
materials in the above production processes are commercially
available or can be readily prepared by a method described in
a literature (International Application Publication No. WO
94/22834; ibid. No. WO 98/07710; J. Chem. Soc. Perkin Trans.
I, 1994, pp. 2169-2176; S. Afr. J. Chem., Vol.34, pp. 132-

133(1981) etc.).



1H NVR(CDC13) 8ppm 1.29 (3H, t, J=7.1Hz) , 3.08 (2H, t, J=7. 5Hz)
C T 2002 34 3.52 (2H, t, J=7.5H2) , 4.27 (2H, q, J=7.1H2) ( 4.68 (2241 U£i2QUZ
6.77 (1H d, J=8.4H2), 7.08 .(1H, dd, J=25.4, 2.2H2), 7.42 (1H, d, J=2.2H2)
Ref erence Exanple 6 The foll ow ng corrpounds wer e prepared accor di ng to a
simlar manner to that described in Reference Exanple 5 using the
correspondi ng et hyl phenoxyacetate derivative. rl 2-
4- (2- bronoet hyl ) - 2- net hyl phenoxyl acetate 1H NMR(CDC13) 8 ppm 1.29 (3H, t,
J=7.1H2) , 2.28 (Bt shénodyddef{Pd atid Idedrbr)ives. b {dented . ) |
4.26 (2H, q, J=7.1H2) , 4.62 (2H, s) , 6.64 (1H d, J=8.2H2) , 6.96 (1H,
dd, J=8.2, 4bé¥2)gdnéfal lfbrrayld=1IPH] Ehéybre&serdit 4in¢&nthiamoedhybe )
- 2- et hyl phenoxyl acetate 1H NVR(CDC1;) 8ppm 1.22 (3H, t, J=7.5H2) ( 1.29
(3H, t, J=7carP}rPeddinHthgirlpRabmrareu8io8ligHycetep eyl 4R t3i62t@H, t,
J=7.7H2), 4.25 (2H, q, J=7.1H2), 4.61 (2H, s), 6.65 (1H, d, J=8.3H2), 6.96
(1H, dd, J=8s@al22apH2) ExzZmplefslef sncmsleHz;nEtth% axrid additignbsahoet hxl
| -2- ethoxyrhenoxy 1 acetate 1H NVR(CDC13) bppm 29 (3H, t, J=7.1H2) ,
1.46 (3H, tfoymgdowRyh mBnevalsafids s&qhes&e)l)y@rwl(mcmcn&z 6H2), 4.10
(2H, g, J=7.0H2) ( 4.26 (2H, q,J71H2),466éJH S) 6.70 (1H, dd,
J=8.1, 2.0Hzydrebyomigiacif, ler@m)ﬂlcaae;d(lwl riz=gciih) ngthye 2cid
(2-bronethyl ) -2-hyfroxyphenoxy acetate 'H NVR(CDO s) 8ppm 1.30 (3H, t,
J=7.2H2) ( 3BePhospherigacighpjacics asplitign salys7fopmpy wighogrganic g,
J=7.2H2) , 4.63 (2H, s) , 6.40 (1H, br), 6.66 (1H, dd, J=8. 3, 2.0H2)
6. 80-6. 90 (Qcﬂld? rﬂl.lch 2P éognq—cm@gdgaacgqq.:}c acid, methanesulfonic acid,
2 f4 (2- bronDeth II- 5-di chl.o onhen Iace; te, 1H NVR(CDC13) 8ppm

-(3H, tf efiz? ffc’nécf@ H°‘F° ’?eS ?013“35%”( PrPPlﬁ’D?C FLy-
429(2H q 4, 86 (1H .s) S)
Et.~rl = ﬁ“fza% ohn%‘f%%/‘rn‘;é azélg E?ﬁ%?ﬁb‘f phetdxy ‘T“”é%e’t%tae“d

3 00.5: fgc%a%t?rr?@% ot P o A (g efrhe g et ©

6.50 (1H, Et . . .
2-bro§met h\s;% fé 1(oro ?’d gé%]b + CG%%XK lua%%qtué% e‘-:lcllf—?-i Nall\fll-a? &S(EL%S‘CJBC ppm
1.30 (3H, tac§d7 grl'&)ga(n.@c %Zcxs(e?"étal%)s suéhogs (ag—'ﬂ’odtluszZl%Hzl o@aéglen?H t,
J=7.8M2) ( A.27 (2H 0, 9=7.2 87 (2H sy (6 oosy

S) salt and a calcium salt, and salts formed w1th organic bases

such as triethylamine, piperidine, morpholine, pyridine and
lysine.

The compounds of the present invention include their
solvates with pharmaceutically acceptable solvents such as
water and ethanol.

The compounds of the present invention obtained by the
above production process can be isolated and purified by
conventional separation means such as fractional
recrystallization, purification using chromatography and
solvent extraction.

B,-Adrenoceptor stimulating effects of the compounds
represented by the above general formula (I) of the present

invention were studied by the following procedure.



Et rl 2-,~4- (2-bronmoethb5rl) -2 . 5-difluoroy~henoxyl acetate 1H NVR( 1)2002
8ppm 1.31 (3H, t, J=7.2H2) ( 3.11 (2H, t, J=7.3H2) 3. 53 (2H, t, J=7:

, 4.28 (2H, q, J=7.2H2) ( 4.67 (2H, s) (@266.66 (1H dd, J=10.4, 6.9H2), 6.97
(1H, dd, J=11.2, 6.9H2) Reference Exanple 7 To a solution of ethyl

2-[4- (2-bronoet hyl)-2-hydroxy phenoxy)acetate (400ng) in

N, N- di net hyl f or mram de (4nl) were ‘added pot assi um car bonate (200ngy) and
benzyl brom de (0. 17ml) and the m xture was stirred for 13. 5 hours at
room t enper at ur e. Ndreel y e act i roane yri i addse men So P afl e ek t 1t we yat B30 bante e xdndact ed
with a mxed solution of diethyl ether and ethyl acetate (3/1) . The
extract waspresheatidrid wetermache. brihee, exapedt idreired wase rccardueadrendis magnesi um
sul fate. After the solvent Was renoved 21 0 C T 2002 36 under reduced
pressure, pacchbrdavgaw ahet Megnesi dechdg. f | Tsh uceltema lcheosiboge aplinguon
silica gei teluent:hexane/ethyl acetate = 17/3) gave et hyl

2- (2- benzyl adgidi¢r ofromeetndnphendiy |exratessed 2520f)% , and HhNMRECDCYB)
bppm 1.28 (3H, t) J=7,lHz) , 3.05 (2H, t, J=7.6Hz) , 3.48 (2H, t, J=7.6Hz)
( 4.-24 (2HpEgraygurel elaxagies afper ajditin 50(2}D"u)fosslz@l¢nwasid
J=8.2, 2.0Hz), 6.79 E1H d, J=2.0Hz), 6.84 (1H d, J=8.2Hz), 7.20-7.50 (5H,
m Referenc%xER%W@ %5 P%. 5Ty GG fle’ dale v mmlcmﬁe’e‘ﬂd a
solution of 4-acetyl-2 , 6-dichlorophenol ( 157ng) -in tetrahydrofuran
(4ml) wer e Bhieldd- pylrceoppapnerhydmmlabxmqmsr@reamraéu@ateaﬂ @8i thanount
of concentrated sulfuric acid, and the m xture was stirred for 5 . 5 hours'
at room t enPRPERRFEALIOMMNF cHe? i TS Fi SRR RURG ST 0 B0 | FR PFLEHGRL 24 % and
extracted with et h% acetate . The extract was washed with brine and drled

over anhydrdESr Faghedi E’Fr?s?ﬁ’fsa’tcg‘ (Ar fer Fhe CiURntThd 2PEREFEN RinkRes L

LE?SﬁS?OSFS%}iS%%l@%’W SEAS ftuenc rﬁéaﬁﬁ%%{,i cetate = 3 1) gave

434 (2 s) . 6.5 ?r°xr¥®Pe”§ﬁ°:¥a9?fé§95‘%§t 2 SRerutaneaceRanprs ot 22

suspensi on b “5%%?%%%“ BT b e S B gy o 2 (FGardelhdnhf 160
methylethyllamino]ethyl]phenoxylacetic acid was 4.2X107°M (EC,,
value) .

Thds! the compounds represented by the above general
formula (I) of the present invention are excellent B,-
adrenoceptor stimulants having potent B,-adrenoceptor
stimulating effects.

The B,-adrenoceptor stimulating effects and fB,-
adrenoceptor stimulating effects of the compounds represented
by the above general formula (I) of the present invention were
studied by the following -procedures.

Namely, the-experiment was conducted using atria of rats
according to the Magnus method. The increment of heart rate
after addition of 10°M isoproterenol was expressed as 100%.
A test compound was added cumulatively. The B,-adrenoceptor

stimulating effects were evaluated as the concentration of the



1, 2-di chl or oet hane (149nl) was added bronoacetyl brom de (3. 88ml) pm@%qzmz
i ce-cooling, and the m xture was stirred for 30 m nutes. 2-Fl uoroanisole
(5.0nl) was added to the reaction m xtug®e, and the m xture was stirred for
12 hours at roomtenperature. The reaction m xture was poured into
ice-water and extracted with dichl oronethane. The extract was washed with
brine and dried over anhydrous nagnesium sulfate . After the solvent was
renoved under reduced pressure, purification of the residue by nmedi um
pressure | tesitdcompunndchequiatredr aphyroduse | 3¢ gedrdedeientt hezexametet hyl
acetate = 5/1) gave 4' (2-bronpacetoxy)-3"'-fluorophenacyl brom de (4.139)
and 3' fl uora-4'.-hEdiompdluenacyl brom de containing inpurities (2.57g). To a
solution of the obtained 4'-(2-bronpacetoxy)-3'-fluorophenacyl brom de
(4.13g) in ethandls¢58uredmilpivwasegdded 2Zhtaqueossisodeunedhgddoxi de
solution (6. Onl) , and the m xture was stirred for 25 mnutes at room

t enper at ur preperehéonsaveirenmaiet ur Bheasxpedide 2t Wysr ochtloctedaci d (6. 0ndl)
, and the m xture was concentrated under reduced pressure. Purification of
t he resi duecapdding Hhohe Magnisonethe@purhg3sun|afor be inggongrpshénasy|
brom de by nmedi um pressure |iquid colum chromatography on silica gel

(el uent: hEKREABY/ 6t RyRLUEEEL 52?301595#9)11@&@@ 9t. Bl §854- FomppynexypEenacyl
brom de (4.78g). 'H- NVR(CDC13) 8 ppm 4.37 (2H, s) , 5.85 (1H, br) , 7.10
(1H, t, J=8xBREeypsed #9-10Fs. (Ahe ppst 9ampoeng wpRdurRReMENeESEVE X npl e 10
To a solution of 3',5'-dichloro-4'-hydroxyphenacyl brom de (186ng) in

trifl uor oadBgi B RALENSHPLOT wad mad@dd nor pELRYLS| Yare ¢Babaaged agnghe

them xture was stirred fo 2 hours at roomtenperature. After
concent r at FBHCSPtFﬁélPEa%’E itjoﬁr? hPRE R TraYdEEd BreR fitesSuBwRS Fheati on

f th i.d by . nedi . Liqguid I h h il

gel (6l uonEr RERAROPBEngF TatR: d B10uT951 a7 00 A0 5 0P Re LAYl TP |

6- di chl 1 ~ 6 t, J=C. 3k 3.52
(20, 1, s HOERS e ep SOV ¥ DR Soiod She bontzheliths) Tic
(2H t _ " ,
doscribed [ BePor chea EXEnar £10 et R The' oor FepOnU Ne TahEacyT Cbf om de

derivativegegs- f,218e9moet hyl | - 2-f1 uoronhenol 1H NVR(CDC13) 8ppm 3.08 (2H,
t, J=7.4Hz) , 3.52 (2H, t, J=7.4Hz) 4. 70 (1H, br) , 6. 85-7. 00 (3H m

Ref erence Exanpl goi2eRamp{<; B5,08mal B%daicrféﬁawégmzorsrawliaekemgo c&regkution
of 4-hydroxyphenet hyl al cohol (4.28g) in acetic acid (40nl) was added

nitric aci df(2-atthlard-the2r(Xt(U6e2RaS 2shiyaresty-ar (40 hydaokes at room
tenperature. After
phenyl)-l-methylethyl]amino]ethyl]phenoxylacetic acid were
7.0%10"°M and 1.4x10°M (EC,, value), respectively. This
compound is a selective B,—adrenoceptor stimulant with reduced

B, and B,-adrenoceptor stimulating effects in comparison with
a B,-adrenoceptor stimulating effect.

The phenoxyacetic acid derivatives represented by the
above general formula (I) of the present invention and
pharmaceutically -acceptable salts thereof have excellent
B,~adrenoceptor stimulating effects and are very useful as
agents for the prevention or treatment of obesity, hyper-
glycemia, the diseases caused by intestinal hypermotility such

as diarrhea and irritable bowel syndrome, depression,



concentration of the reaction mixture under reduced pressure, 212 & 0ET 1002
2002 39 water was added to the residue and the resulting m xture was
extracted with etnyl acetate. The extrac8 was washed with brine and dried
over anhydrous magnesi um sul fate. Renoval of the solvent under reduced
pressure gave 4'-hydroxy-3'-nitrophenethyl alcohol (5.38g). To a solution
of the obtained 4'-hydroxy-3'-nitrophenethyl alcohol (2.62g) in

N, Ndi met hyl f or manm de (30nl) were added potassi um carbonate (2. 17g) and
benzyl bropddak2urdgl) urigadyt AecankineacRas toei Aledasar QéuﬁédrgYat room
tenperature. The reaction mxture was poured into water and extracted with
a m xed sobdtdienyotaifel hyar bypermapil eEnyf Bédiare @, oFHah@likgect was
washed with water and brine, and dried over anhydrous magnesi um sul f ate.
After the sol venFuRaserspseed thAdEPTPRUDEEdrpPESSARERdpRY | FRBaRPEHeOf the
resi due by flash _columm_chromatography on silica gel (eluent: diethyl

et her / di chP8reFathemenla/ (1) géxfg’tmprséﬁfm BXYEBELIR @ESpheRetIRde al gBhoI
(3.31g). 1H-NVR(CDC13) 8 ppm 1.42 (1H, br) ( 2.85 (2H, t, J=6.4Hz) , 3.87
(2H, t, J=BCH[E) CLOX3CIEY( XRSTSPSEng §aTEIHICH, X2BpPpy) Wher, 881y 158-(6H,
m, 7.74 (1H, d, J=2.2Hz) To_.a solution of 4'-benzyl oxy-3'-nitrophenethyl
al cohol (2.[275)“1Pﬁ°d#6r{|26r[dr%é§h§ﬁé‘@36%&‘)‘%&8‘ééaéudeaﬁmsﬁeﬂgéﬁaBr'om' de

U e i .
Zhgggﬁtfg;ﬁ?@?_gﬁ ?FFlcgeggldﬁéfuggtzgﬁgﬁéngpééﬁﬁl agéFansgrgFf) gave

T VR o1y apineRaCiB pBYhoRtEELEF: (i By iatlySs Pebreidnsed by
(2H s) ( Zhg8%é&%e_zgenelr:$l Hhr1al (39 né&;{l‘f}a}%ﬁl%&r%n%i&:al?} g%gs)p%’ab‘iéz' 3Hz)

To a solution enzyl oxy-3' -ni trophen I n et hanol

(35n) \Nergaqqge%%l}lela)fdroqck&hr@r 'Fleeas'h@ 6298k)k i3RdakeOBmpOVYEH (3 @4k ., and

the m xture was heated under reflux for 30 m nutes. After cooling, the

i nsol ubl e peberiahivwasehichiearedtabl, apd bhARihilteaka wasig¢oneentrated under
reduced pressure. The residue was basified with 2N aqueous sodi um hydr oxi de
sol uti on apdrexteaeted Wht Bhdi Ebimrofeigianesr fde edrpaeii tias svasitedasi t h
brine and dried over anhydrous nagnesium sul fate After the sol vent was
renmoved ungdewdeedycedapuéesyr €inehgreasildse wabldicssokepduilas,

di chl oronet hane (20mLl). A m xed solution of formc acid and acetic
anhydri de @8(8Ftfi2nénilkodas)iocaddedinsmehsssolsubrponitandesheppinttticeswas
stirred for 20 mnutes at roomtenperature. The reaction m xture was poured
into a sat @rdt é8eadd&6us ShEFanPh TR BOWEE €25 0FOTPORL Bhenex¢aacked with

di chl oronet hane. The extract was washed with brine and dried over anhydrous
magnesi um SOFFPHLETeRr 8 3CROTEENFENY Lkls CPENSHEd CRdeMerBAHEY SEPEssur e,
purification of the residue by flash col um chromat ograph n_silica ge

(el Uent - hERANEPELRPRLIERT TTRC 2 H a3 ) GRFE 127 e Folh tAE 5 2Pa 8 1dkBet hy! )

Lor o 05 (0 200k o LI B 0 O in AT ) o
oL il TGN s A Wb R L ROUPL 42
treated, which is approximately within the range of from 1 to
1,000mg per day per adult human in the case cf oral
administration anrd approximately within the range of from 0.01
to 100mg per day per adult human in the case of parenteral

administration, and the daily dose can be divided into one to

several doses per day.



Z ~ ocT zooz 41 carbon (wet, 50% water) (100ng), and the m xture was
stirred for 45 mnutes at roomtenperature under a hydrogen atnnsphe@g 0GHa0
catal yst was filtered off ( and the sol V@t of the filtrate was renoved
under reduced pressure. Purification of the residue by flash colum
chromat ography on silica gel (eluent: nethanol/dichloromethane/di et hyl
ether = 1/10/10) gave 5' (2-bronoethyl)- 2'-hydroxyfornani|ide (339ny) .

1H NVR ( DVB03) bJLgpm 2. 80-3, 20 (2H, . 50-3. 90 (2H, m

6. 70-7.30 (2H, he BYEBEBD {Q‘iﬁﬁn?ﬂon@i@‘ibt%r(’Qﬂuﬁrﬁ‘e?%ré%c’éoﬁarrpl e
13 To a sol utlon of 4-(2-bronoet hyl ) -2, 6-di chl orophenol (104ng) in acetone
(1.2nt) vver@eﬁﬂélécpypﬂ?&s%f &ﬁﬁc%%g%mg REESIRG PRt BS| ENASIRISSe8 Rt e
(731), and the mxture was stirred for 3 hours at roomtenperature, The

i nsol ubl e nheeEiEraMRSeS i | HOWSY o5t f thSnHr?ﬁ%nFlJ}Tt‘fedi%‘-%slscéﬁéeﬁ%’ﬁé?%@
under reduced pressure. Purification of the residue by nedium. pressure
liquid coluﬁﬁegﬁ Bnatography on silica gel (eluent: hexane/ethyl acetate =
12/ 1) gave ne [ 4- ropoet hyl ) - 2, 6- di chl or ophenoxy] acetate (82ny).
1H NVR( cDC1R ?£%1Y)S 3%%‘“ g‘H Em, J=7. 3Hz) ,.3.53 (2H, t, J=7.3Hz) 3.85 (3H,
s) ( 4.63 ( e 1 The foll ow ng
conpounds Wil at described in

TR Bl e 7 0 L] A0 e FRRGE o s
5 b e e ool 56 VLo fuflalathed)
2 For g goateniy! aqgt ke AV PR bl cd e dOCITH, Pl

(2H) m , GtJQerééung MBoeB Ui B0 dBRhdMinsoluble material by

filtration, the filtrate was concentrated under reduced

pressure. The residue was dissolved in ethyl acetate, washed
with water and brine, anddried over anhydrous magnesiumsulfate.
The solvent was removed under reduced pressure, and the residue
was added under ice-cooling to the reaction mixture that had
been stirred for 30 minutes after addition of bromoacetyl
bromide (2.26ml) to a stirred suspension of aluminum chloride
(10.4qg) in 1,2-dichloroethane (86ml). The resulting mixture
was stirred for 24 hours at room temperature. The reaction
mixture was poured into ice~water and extracted with
dichloromethane. The extract was washed with water and dried
over anhydrous magnesium sulfate. Removal of the solvent under
reduced pressure.gave ethyl 2-[2-bromo-4-(2-bromoacetyl) -
phenoxyj]acetate (4.57g).

'H-NMR (CDC1,) d ppm: 1.30 (3H, t, J=7.1Hz), 4.28 (2H, q, J=7.1Hz),
4.36 (2H, s), 4.79 (2H, s), 6.83 (1H, d, J=8.7Hz), 7.91 (1lH,

dd, J=8.7, 2.2Hz), 8.22 (lH, d, J=2.2Hz)



Ref erence Exanple 15 4'-Hydroxy-3'-(trifluoronethyl); nhenethyl alcohol To a
stirred solution of 4-bronmpo-2-(trifluoronethyl)aniline' (7.05g) in bum@mqu
(70nm) were added 42% aqueous tetrafl uoBdboric acid (14.1nl) and isoanyl
nitrite (5.5ml) under ice-cooling, and the m xture was stirred for 30
mnutes . To the reaction m xture was added di ethyl ether, and collection
of the resulting precipitates by filtration gave
4-brono-2(trifluoronethyl)benzenedi azoniumtetrafl uoroborate (8.69g). A
solution (80nl) of the obtained 4-bronmo-2-(trifluoronethyl)benzenedi azoni um
tetrafl uoroborate (8.69g) in acetic acid was stirred for 12 hours at 120C,
and t he r e&etfienengexExadpd®s 2concent r at ed- under reduced pressure. Water was
added to the residue, and the resulting m xture was extracted with ethyl
acetate. The extﬁ@@tf@déoweﬁﬁedompphnﬁﬁlHérandrdpaeddoaeﬁoathQr@Qsa
magnesi um sul'fate. After the solvent was renpved under reduced pressure,
purificati edmdgflarh@apssirdue WA T Idesieribed-igcRebengnce Exynphe 1 using
chromat ogr aphy on silica gel (eluent: hexane/ethyl acetate = 2/1) gave

4- br ono- 2- (CHE] Floweémﬁympﬁ ’OP (Aiemg)atlvmt ~MR(CDC13) 8 ppm 5. BO

(1H, bx s) , 6.86 (lH, J=8. 7Hz) ,(lH dd, J=8.7, 2 4Hz), 7.63
(1H, d, J-'.i‘ {216 4 P LRI RPASDE I #héEnol (4. 379)
in N, N—d| Ifornanld nﬁ) wer e added potaSS|un1carbonate (3.759) and
bwnzyl bron“i‘d %QCD%M§mear?d3t2hé3ﬂ1>&u‘17'e7v\?a%2)sti4r|3éd ’brqlfﬂodr‘%z)at room
t enper at ur he r actl tur d resul ting

m xture Wagéa;gt ( @te& \Mthggt H? 2t’ate 83 ?’ﬁg‘ efbr‘agt d wth

wat er and ) 8 ) oIvent was

renmoved undef 1 ash col um

chronatogr c e wn hexanele et at /1) ve
bwnzyl ?%E%Mg(f$¢# §0$% yﬁ% ¢§§T % Pﬁér39§537 53 §3 glrﬁé 2
solutlon of btai |y ri.td ugr onethy !l paheny! tsher
(2.05g) in ( 38[ et%?ggz%o%rﬁ) \A/}vaghggged : (é Qf{ r% ik (bpl t'ﬂlyur%esgl ution
in pentane(qgl 4nt) 7atse- JQQC sand the m xture was stlrred for 5 mnutes .
An excess amount of ethylene oxi de was added to the reaction mixture, and
the m xtur eomas Q-ga 5 1@ e ) ' Atk-@r- a .saturat ed
aqueous annnnlun1chlor|de solutlon was added to the reaction m xture, the
resul ting MEXNMRECD@S,)ad bewed 125 \Br Mupr+D. ¢0oM teaperat ute B 1exd)r,act ed
with ethyl acetate. The extract was washed with brine and dried over

anhydr ous agre$2dmeulFat éHzAf tder2 2 li@Hsaf verl . hes) 1, ehodAed 2tnder , Bediced
pressure, purification of the residue by 21 0 C T 2002 44 flash col um
chr omat ogr di@ily &n .sifl.i’da (Gél. el Jedt. SHidxadeBét-yBSadétat )= 2/ 1) - gave

4' - benzyl oxy-3' - trlfluoronethyl)pheneth | al cohol (1. 469) 1H—NNR(CDCI3)
8ppm 2. 8&-2 - ‘ ' B2 -

6.97 (1H, d, BSHz}r
4' -benzyl ox§= @M36@P¢ Uuérﬁpmet¥w4

28'7 48 (TH, n)iTo‘a so{utldn é of
épﬁ%ﬁeﬁhy? =4l ¢BAdl £328nfFHi rslet Hartdl was

added 10~ p IIadlunlc n (7 and the tur tlrred for
m nut es at Sbnﬂtehﬁ% 'egugggL“$ dr%géﬂ1é¥hn§bhe$ l‘ﬁd%e?)rgn§$al of

t he catalyjﬁgpy flltratlon renoval of the solvent under reduced pressure
X

gave 4'-hy (tr|fIuoronethyl)phenethyl al cohol (195nm).

'"H-NMR (CDC1,) dppm: 1.32 (3H, t, J=7.1Hz), 4.30 (2H, q, J=7.1Hz),
4.46 (2H, s), 4.77 (2H, s), 6.66 (lH, dd, J=11.7, 6.4Hz), 7.73

(1H, dd, J=11.3, 6.6Hz)

Reference Example 3



1H NVR (DVBO-ds) 8 ppm 2. 66 (2H, t, J=6. 8Hz) ( 3 . 50-3 . 60 (2H, Z) 0CT 200
4.61 (1H, t, J=S.IHz), 6.92 (1H, d, J=8.3Hz), 7.28 (1H, d, J=8.3Hz) , 7.32
(1H, s) ( 10.25 (1-H, s) Reference Exandple 16

3' - Et hox3r-4' - hydr oxynhenet hyl al cohol To a stirred solution of

3' - et hoxy-4' - hydroxyphenyl acetic acid (1.0g) in tetrahydrofuran (25ml) was
added __ borane-di nethyl sulfide conplex (1.3nml) at room tenperature, and
the m xture was heated under reflux for 16 hours with stirring.
After-addition offonetdminoliqre@fil}’{ 6’ tHéhydackyanenogheanenet he. ¢&sulini ng

m xture was heated under reflux for an hour with stirring, and the sol vent
was renoved,rdametthgudedmamasieur(@Omilie wees ducenad idhssol vedbomagehy|
acetate, washed with 1IN hydrochloric acid, a saturated aqueous sodium 21
0 C T 2002 (25 4ligd a2 hd ipstre ydobnbindde alfd. Qoxdi )ne asdbdeg mémcuyre edsl sdriiregdover
anhydr ous magnesi um sul fate. Renoval of the sol vent under reduced pressure
gave 3' -et foxyl4'. Shidrnogypheh@ithy| Tal thioregToDuR)mix tus MY RGeS &dpm
1.39 (1H,-t, J=6..2Hz) , 1.44 (3H, t, J=7.0Hz) , 2.79 (2H, t, J=6.2Hz),
3.82 (2H, &ydreghdiaxyic acid, @nd the respliing migtgre (RS extjracgedsigh7s
(2H m , 6. 86 (1H,_d, J=8.5Hz) Reference Exanple 17 To a sol ution of

4' - hydr oxya3nigedigqlntgrasnef i gtiphkrahien and @l aeesagp (H/1) . The

N, N- di et hyl f or mam de (2nml) were added potassium carbonate (176ng) and

et hyl br onS#&é@&ite veF1 ¥AENeD Fidht We TRtk @fce PrdSeat @fedi&d PFGur at 50C.
The reaction m xture was poured into ice-water and extracted with ethyl
acetate . FREYSKOMSCMAPRE SANENSY WA walEFeEnEREr FRYVBDEr WaANTBRBYED

magnesi um sul fate. Renoval of the sol vent under peduced pressure gave ethyl
- [4- (2 hy BPERyeERIPFSS( PFRPPUGForBERY F ) BRBAOR ThcEI IR {SEaY TAOMR
(on 1) 3-Eo0h eraRne oas e o o o O SRR R S (211 )
(3 0% el 28y gyl Uiy oL e Lt
. according 1@ @d0g). To a stirred solution of the obtained 4'-benzyl-
oxy—-3/-hydroxyacetophenone (2.00g) in dichloromethane (25ml)
was added N,N-diisopropylethylamine (2.2ml) under ice-cooling,
and themixture was stirred for 10 minutes. Chloromethyl methyl
ether (1.2ml) was added to the mixture, and the resulting
mixture was stirred for 5.5 hours at room temperature. The
reaction mixture was poured into a saturated agueous ammonium
chloride soclution and extracted with dichloromethane. The
extract was washed with brine and dried over anhydrous magnesium
sulfate. After the solvent was removed under reduced pressure,
purification of the residue-by flash column chromatography on
silica gel (eluert: hexane/ethyl acetate = 3/1) gave 4'-
benzyloxy~-3'~-methoxymethoxyacetophencne (2.28g).

To a solution of the obtained 4’-benzyloxy-3’'-methoxy-

methoxyacetophenone (2.28g) in methanol (20ml) was added 10%

palladium carbon (wet, 50% water) (687mg), and the mixture was



21 0 C 12002 46 simlar manner to that described in Reference Exarrp“e[]ﬂzﬂuz
usi ng the correspondi ng phenol derivative. Ethyl 2- f g- (2-hydroxyethyl)
-ni tronhenoxyr!| acetate 'H NVR(CDCl;) bgppm 1.29 (3H, t, J=7.1H2) , 1.58
(1H, br) , 2.86 (2H, t, J=6.4H2) , 3.87 (2H, t, J=6.4H2) , 4.26 (2H, q,
J=7.1H2) , 4.75 (2H, s) , 6.94 (1H d, J=8.6H2) , 7.40 (1H, dd, J=8.5,
2.2H2) , 7.76 (1H, d, J=2.2H2) Ethyl 2- f 4-

(2- hydr oxyet hyl - 2" net hoxypha~nQxyl acetate 'H NWP, (CDC1;) 8 ppm 1.29 (3H,
t, J=7. 1H2)s4idrdd-floroQ (Hddr Mt .robm &erfpdtadure ithdd®)a ,hydfyeh 90 (5H,
m ( 4.26 (2H, g, J=7.1H2) , 4.66 (2H, s), 6.70-6.8S (3H, m Ethyl 2- j4- f
2- hydr oxvetdeodpher et haxybanay vitanabafi 1t NMR(EPE] Andppe i Blrd3H, t,
J=7.1H2) , 1.57 (1H) t, J=5.9H2) , 2. 83 (2H, t, J=6.4H2) ( 3.75-3.85 (5H,
m , 4.28 (W43 ¢bnesraddtdd ,urHe 5 ddited pfesude ( 1Hheddesia8e2wasd. 5H2) |
6.55 (1H, d, J=2.5H2) , 7.50 (1H, d, J=8.2H2) Ethyl 2- f 2-ethoxy-4-

(2- hydr OXVQIJlB/AOIVﬁIQIT}DWM&QﬁIn%ﬁ JJde\iM%n(ﬁ.ECM)oﬂ&pp,manh Z>daBdidm
J=7.1H2) ( 1.38 (1H, t, J=6.3H2) , 1.45 (3H, t, J=7.0H2), 2.80 (2H, t,
J=6.3H2), ZT&Ddqr2dtedl.21G)3%2) ethyl1Brodblacqrads7(DHN1), werdbaddbl 1
J=7.1H2) ( 4.65 (2H, s), 6.72 (1H, dd, J=8.1, 2.0H2), 6.78 (1H, d,
J=2.0H2), &I83 didtihn.J=8£tkER) the' mRetereneas Exahpted 1BoEt hylhdirs at

j 2-cyano-4- (2-hvdroxyethyl|l phenoxyl acetate To a sol ution of

3' - br ono- 4'447¢dr by preant iagemic tacedwi s . DBy ed ringichaatk r(( d001ex tweese tadtled
concentrated sulfuric acid 21 0 C T 2002 47 (50A1), and the m xture was
heat ed undetitler mkxedsoluidonsof giethwboerthay, antethadcarenanextinle was
poured into ice-water and extracted with ethyl acetate. The extract was
washed wit FPRe st iast ted ey uoike s ot 'im WA Tl RithiRE 39w utansh ke Dhraves, and
dried over anhydrous magnesium sul fate. Renoval of the sol vent under
reduced pnﬁﬂﬂMQFQﬁﬁuﬁ%ﬁqﬁﬂ1QF %H%ﬁﬁﬁ%--ﬁ§&?6x§ﬁﬁeﬁ9lH@éﬁaﬁés(Ieﬁedﬁd To a

| ut ft bt thyl 3" -b I t 2
NN i ot ern%ﬁ S e are RUGAS FBEALE: i EAFDETaLalt doorgatng |
b | b Al d t.h t, d f 3 h t, 60' C
Tﬁ22¥eac: ?gc]h %é ‘%ﬁé %’g‘iﬁpekﬁ’el ﬁ)(; ﬁﬁggcaﬁee% erl(ri’eeéjxﬁ ?;cet ecPO t%S":f%'lae]t hyl ace

rate . The g e, e -and. iaa]g
anhydzous naeg%ne%l'cum su/l ateq%? }{}' (4t he stg{vent un )&r:tglu d pressure

gave et hyI rl;ga‘g_;y Q:;whenyl acetate (1.72g). To a stirred
sol ution ( ml) of) ['1thi umgLI umnum hydride (201ng) in tet rahydrofuran was

added a sol:ylipg ( eg cetig o DENZY! p3y: & - brompgnybasg! akg, () 720)sd N

tetrahydrofuran (10nl i ce- coo I ng,” and the m xture was$ stirred for
30 mi nutes. (3ko, khe 4eza1:t(lz@1r) gl xtr e per esaddeb matker, singo a 238t Yy ateda
aqueous potassi um hydrogensul fate solution, and the resulting m xture was
extracted with, i ethsd . |atdier .7 THie € r axdt, wass viashedi bt h brise(iand dri ed
over anhydrous magnesium sul fate. After the solvent was renoved under
reduced pre&sdirdizipurification of the residue by flash colum

chr onmat ography on silica gel (eluent: dichloronet hane) gave

4' - benzyl oxy- 3' - Broroptrdndtiyl off @t (2-8@7mpetyl-2-methoxymethoxy-

phenoxy)acetate (1.51g) in tetrahydrofuran (30ml) was added
pyrrolidone hydrotribromide (2.92g), and the mixture was

stirred for 21 hours at room temperature. The reactionmixture
was poured into water and extracted with ethyl acetate. The
extract was washed with brine and dried over anhydrous magnesium
sulfate. After the solvent was removed under reduced pressure,
purification of the residue by flash column chromatography on

silica gel (eluent: hexane/diethyl ether/dichloromethane =-



21 0 C T 2002 48 - To a stirred solution of the obtained 4'- benzylox?]UCIzmz
3' - bronophenet hyl al cohol (782ng) in dichloronethane (8nl) were adde

N, N- di i sopropyl et hyl am ne (665)11) and 83l oronet hyl met hyl ether (232#0
under ice-cooling, and the m xture was stirred for 6 hours at room
tenperature. The reaction m xture was poured into water and extracted with
ethyl acetate. After the extract was washed with brine, renoval of the

sol vent under reduced pressure gave benzyl

2- br ono- 4- (Z-Ethexgneuhsegeehy| guyaead 1 stdwion 34nghexne aasddite iy 1of
benzyl 2brono-4-(2- nethoxynethoxyethyl)phenyl ether (804ny) in

N, Ndi met hy l€ftdvemntldd )( Zrene weashydd ded 4coPpdrrono aoednilde 2-458mgpxy-and t he

m xture was stirred for 2 days at 120C. The reaction m xture was poured
into materpﬁﬂﬁquh&ﬂﬂﬁaiamﬁﬁ%QmQUd acetate . The extract was washed with
brine, and renoval of the solvent under reduced™pressure gave

2-benzyl oxyH5NMR2CAEL Hok wpst:hbx3et Biil, \thedizdni Hiz ) | & .2P1128) g, LHNNR(ODCL3) 8
ppm 2.B3 (2H, t, J=6. SFE% 3.26 (3H, s) , 3.71 (2H, t, J=6.5Hz), 4.59
(2H, s), 5.2 2, 9), 2 (@, Sbl, 6339, YHE) br7. ,36- 9148 K. 764, Jn8 Boiza
solution of 2-benz on - 5- (2- met hoxyr net_ hoxy et hyl)benzonitrile (711ng) in
et hyl acet at-&4 1 s Jadden 2odHFdl/| ddidm ddt-bsh @EF0Rdz), and the

m xture was stlrred for 30 m nutes at roomtenperature under a hydrogen

at nosphere. After renoval of the catalyst by filtration, renoval of the

sol vent under_ r educe ressure gave 2-hydroxy-5-(2-

net\r:oxy'ngtﬁ’ﬁ&‘e‘t ; %é%i’t?%u |g \(/496rrg§/ 1)IE|¥NI\/R§CDC13) b ppm 2.83 (2H, t,
J=6.5Hz , 5Hz) , 4.61
on o) (3 2 Ef%s g1 1§ n gappoundl Gal Ffﬁpa&&d(f%?°§dl§g| 595y 57

E)érzogl t\l’]I %’el%-rgf% n2Y Ekl-g![11 t%ezﬁ o?gneg(m}i&e %gmﬁkggr(% arhg % sé‘sr)& um
carbonate (A3l and q_tr@geat?f%@%qto%‘ﬁteﬁxg&r e AN dflG M Xture was

stirred for s at roon1tenperature eacti'on nlxture was poured
into water ahd ! | 1y ASIR 2 ps washed with
brine , and rénova préssure gave et hyl .
2-[2-cyanoif= &ﬁﬁ?&ﬁ@mns%g%yﬁtfw A)mhecnoxsdafﬁiﬁtq (4@1}251@9% v, AR §fyution
of the obtained ethyl cyano- 2- met hoxymet hoxyet phenoxy acet at e,
(522my) i n getisanph, (q6rmt)=7waazadde¢a:qaaert§,ra&edllﬂydr ogchdmr(i2e ,asj d 4(.2G) 11) )
and the m xture was stirred for 2 hours at 70C. The reaction m xture was
poured i nt o2kt ex) ,asd 8&xt rlact e Wi=tth 2etzhy,| 7Tacet-at.60. (PDre ewtract was washed
with brine , and renoval of the solvent under reduced pressure gave ethyl
2-[ 2- cyano- 4- ( 2- hydr oxyet hyl ) phenoxy] acetate (449ng). 'H NVR(CDCl,) 8 ppm
1.30 (3H, t, J=7.1Hz) 1.60 (1H br) , 2.82 (2H, t, J=6.4Hz) ( 3.84 (2H,
t: J=6. 4Hz)RefezrezTFe(ZHqu>leJ AHz) , 4.74 (2H, s) , 6.79 (1H d, J=8.6Hz)
( 7.38 (1H,_dd, J= 7. 47 (1H d, J 2 IFE) F@ference Exanple 20
To a sol ut iFone ST P

To a solution of ethyl 2-(2-bromo-4-(2-bromoacetyl)-
phenoxyj]acetate (2.12g) in trifluorocacetic acid (4.29ml) was
added triethylsilane (2.67ml), and the mixture was stirred for
1 hour at 50°C. After concentration of the reaction mixture
under reduced pressure, purification of the residue by medium
pressure liquid column chromatography on silica gel (eluent:
hexane/ethyl acetate = 5/1) gave ethyl 2-{[2-bromo-4-(2-

bromoethyl) phenoxylacetate (l.84qg).

'H-NMR (CDC1,) d ppm: 1.29 (3H, t, J=7.1Hz), 3.08 (2H, t, J=7.5Hz),



acetone (15ml) were added cesium carbonate (1.20g) and et hyl %@iﬁ 00
2002 50 bronpacetate (375al)( and the m xture was stirred for 1 ho
roomtenperature . The insoluble materi8 was filtered of f , and the
filtrate was concentrated under reduced pressure. Purification of the

resi due by flash colum chromatography on silica gel (eluent: hexane/ethyl
acetate = 6/1) gave ethyl 2-(5-chloro-2-nethoxyphenoxy)acetate (572ng).

1H NVR(CDC13) S ppm r.30 (3H, t, J=7.1Hz) , 3.87 (3H, s) , 4.28 (2H, q,
J=7.1Hz) , 34507 ($8Hx sy=7.6H8L, (4LH47 d2H])=2, 4H72). 1H26.,82. €8 H2H], s V=& .THz) )
6.95 (1H, dd, J=8.7, 2.4Hz) To a stirred solution of ethyl

2- (5- chl or 12, met, h@ras .@henoxy).aget (Ate @068 .idn t2r.i2Hzugr dadet i (@ Hacidd
(12nl) was added hexanet hyl enetetram ne (382ng) at roomtenperature, and
the m xturg=2ga2Htlirred for 9 hours at 60C. After concentration of the
reaction m xture under reduced pressure, a saturated aqueous sodi um

bi carbonate solution was added to the residue, and the resulting m xture
was extracted with ethyl acetate . The extract was washed with water and
dri ed over Refleydnoes Bxagnpdss dm sul fate. After the sol vent was renoved under
reduced pressure, purification of the residue by flash colum

chromat ogr aphy offhsi Ifiodd ogding( slome@eundsexane/ eriepiaraceparerding/ Tr- gave

et hyl 2-(5-chl oro-4-fornyl -2-net hoxyphenoxy) acet ate (354ng). "~ H NVR(CDC13)
8 ppm 1.3Bifg@Han mapser| tp)thay dEsqmiped)in Refsgepgm, Eﬁamgi-? ?9ing . 76
(2H, s) ( 6.79 (1H, s) (..7.43 (1H, s) , 10.32 (1H,  s) To asolutlon of
sodi um hydrtihge CCFHRFP AN iAigna L SNNGRYREYGHE) ARds VRdd
tr|rrethylsulfoxonlumlodlde(33 ) and .t he mxture was stlrredfor 30
m nut es at =rooy IR 410G atioroae y fer—arr—&rgon at nosphere.

To the stirred reac on m xture was added dr a s n of et
2- (5- chl olro HaN{B IJ-1’12)m§t Hg%yphe%%xﬁﬂadeftaﬁgp(@&Sng)? 2 ii#ﬁretﬂ/i %[ﬁ/f OXI de

the T eact] onfn rd ﬁé&eadéegz B ara e R aski 47 g M e o e
extracted \Qf tGQ Eﬂgyl acgt gqie( ixtsr %ﬁtz o ven?d d’éﬁtb‘ gva&zgl ag']%)drf ed'

over anhydrous ghe i‘um sul frer was’' r enpov

reduced Pr &Sy € l_purdflth_t |9q_ﬁ of t he reS| due by flash colum

chr omat ogr aphy on Sili‘ca gel (eI uent : hexane/ et hyI acetate = 6/1) gave
ethyl 2-(5gahy NPy Y -RRanRsHe , 2y) .

H NVR( CDC13) (s ppm 1.30 (3H, t, J=7. IHz) , 2 62 (1H dd J=5.6, 2.6Hz),
3.17 (1H dd-nMRRcBc1d, bk B 86 (68H.t Sh=74540) 4.1209 Ik, B, J=#, BTz 2H 4,
J=7.1Hz) ( 4.66 (2H, 5) 6. 75 (1H s) 6. 82 (1H S) To a sol ution of

et hyl 2-(52chor@i2- ret esty.-AmXi rm;daoh(moxyc),acbihtmz(nzgmﬁ)z i f2Het hy)l
acetate (2.5nml) was added 10% pal | adi um carbon (13ng) , and the m xture was
stirred fow=F Wolms & . 2%00iRH enperdaturldiaindel. 6l hi2dt.ogan & -fdfsphidt €.d . The
catalyst was filtered off , and the filtrate was concentrated under reduced
pressure. M8 f3Hgti 6n 96 (e Adsi da8-By £l d8BR) col ubh €hiE orflit ofGTapiiz lon

silica gel (eluent: hexane/ethyl acet ate =1/1) gave et hyl

T]""‘ o

2- 5- chi or Gyl 25, '---w-- . . _,,:. chacetig
" H NVR( CDC~) 0 (3H ¢ S ) 1351 48 g} 94 (2H,
t, J=6.6H)H" NeR(gécéa AesH, L g9 | (35, % 51 1§2) 337454 H4t6 '-(‘érPH 6 80

(IH ), 6.84 {1, S). 27 88 2%9%3 2n ¢, g=7.6Hz), 4.10 (2H, q,

J=7.0Hz), 4.26 (2H, q, U=7.1Hz), 4.66 (2H, s), 6.70 (1lH, dd,

J=8.1, 2.0Hz), 6:75 (1H, d, J=2.0Hz), 6.81 (1H, d, J=B.lHz)
(4 (D= -9

‘H-NMR (CDCl,) dppm: 1.30 (3H, t, J=7.2Hz), 3.06 (2H, t, J=7.6Hz),

3.52 (2H, t, J=7.6Hz), 4.27 (2H, g, J=7.2Hz), 4.63 (2H, s), 6.40

(1H, br), 6.66 (1H, dd, J=8.3, 2.0Hz), 6.80-6.90 (2H, m)



52 Reference Exanple 21 To a stirred solution of ethyl 2-[2-ethoxy-4

hydr oxyet hyl ) phenoxy] acetate (1.15g) in dichloronethane (4.3nl) masZadHHdMZ
tert-butyl hypochlorite (478A1l) at roon33 enperature, and the m xture was
stirred for 15 mnutes. To the reaction m xture was added a sol uti on of
sodiumsulfite (542ng) in water (5nl) ( and the resulting m xture was
stirred for 10 mnutes at roomtenperature. The mxture was extracted wth
et hyl acetate, ~and the organlc Iayer was mashed mnth brlne and dried over
anhydr ous Buag Behy 1= ed pressure
gave ethyl 2- [5 chloro 2ethoxy 4- (2 hydroxyethyl)phenoxy]acetate (1.289).

1H- NVR( CDClH N8R PO C 1L,)3®ppaH,1 131 J3H, Iehizy=T. tH=4, G3tY (2H Je7 JSHZ)5H2) 9. 92
(2H, t, J=6.6Hz), 3.84 (2H, t, J=6.6Hz), 4.08 (2H, q, J=7.0Hz), 4.27 (2H,

q, J=7.1Hzp, 54. 654 ( 2H, Js], 56z B0 4(.2H, (BY, F. 8F7(1Hk) $)4 KA ¢REnCcE) Fkaspl e 22
To a solution of ethyl 2-(4-(2-hydroxyethyl)-2
(trifluororgthyl)phéndRylldadet ate (224ng) in dichloromethane (2nl) were
added trlphenylphosphlne (260ng) and car bon tetrabronlde (396ng) , and the
m xture wak 2 RGO s Fol - »

The reaction ntxture was poured into a saturated aqueous sodluntblcarbonate
sol uti on ahit-MMR tGRERd WippmdilcHBlor(@het tand=7 ThBzbxt2 at4 (b, wdsheéd24i t h
wat er and dri ed over anhydrous magnesium sulfate. After the sol vent was

r enoved undéﬁrréducédoﬂréségréZHquPﬁléaﬂpdﬁ 8f tRB.resi-dhe2By (BHasf  col um
chromat ography on silic (el uent: dichloronmethane/ hexane = 1/1) gave

ethyl 2-[4Y¢3- Bﬁéﬁneﬁh§ﬁ)q§@trﬁfhuéréﬁetHyl)Ehen6x9Paééﬁaté)(l78ng)
3 14

~= =0

i H NMR( CDCL~ 3.54
(2H t, —& 4 4 g L3 7 e . g L= L] P."l. o ‘= d
J=8. 5H2 1H dd J= 7.44 , J= Hz) Ref

Exanpl e) 23 HIT‘PéMé E)CFL?%)nB %Qf?rpolur?c?s %‘r'etpr‘épgr%”dz acc%])r%ﬂ nb”t% Sae'sgrnsrg(ra

nyar oxyet hyErach| Vot GeL B gt ! S e E%“S*”Sé% ol Y28 2% 57 ogReher. —r|

tate 1HyN 8 H2)Y,, 3.08 (2H, t, J=7.5H2) ,
20652 ‘(azHHq W(%5H§ pg%i? ?gH(W (2 ‘}% ?’ E’ 69 (2H( s) , 6.80 (1H?
d, J=B. 4Hzkend: dg : A H (1Ho Gy v 520 2H2)

'H-NMR (CDCl,) dppm: 1.31 (3H, t, J=7.2Hz), 3.11 (2H, t, J=7.3Hz),
3.53 (2H, t, J=7.3Hz), 4.28 (2H, q, J=7.2Hz), 4.67 (2H, s), 6.66

(1H, dd, J=10.4, 6.9Hz), 6.97 (1H, dd, J=11.2, 6.9Hz)

Reference Example 7

To a solution of ethyl 2-{4-(2-bromoethyl)-2-hydroxy-
phenoxylacetate (400mg) in N,N-dimethylformamide (4ml) were
added potassium carbonate (200mg) and benzyl bromide (0.17ml),
and the mixture was stirred for 13.5 hours at room temperature.
The reaction mixture was poured into water and extracted with
a mixed solution of diethyl ether and ethyl acetate (3/1). The
extract was washed with water and brine, and dried over

anhydrous magnesium sulfate. After the solvent was removed



Et hyl 2- ~4- (2-bronoethyl ) -2-nitrophenoxy_| ar,~etate "~ H NVR( 1~b
8pprn: 1.29 (3H, t, J=7.1H2) , 3.17 (2H, t, J=7.1H2) 3. 56 (2H, t, §i= Bﬁﬂﬁ;
, 4.27 (2H, q, J=7. 1H2) ( 4.77 (2H, sB6( 6.95 (1H, d, J=8.6H2), 7.38 (1H,
dd, J=8.6, 2.3H2), 7.75 (1H, d, J=2. 3H2) 21 0 CT 2002 54 Ethyl 2- f 4- f
2- bronoet hyl | -2-cyanonhenoxy | acetatelH NVR(CDCl~) 8ppm 1.29(3H, t,
J=7.1Hz) , 3.12 (2H, t, J=7.1Hz)3.53 (2H, t, J=7.1Hz) ( 4.27 (2H, q
J=7.1Hz) , 4.75 (2H, s) , 6.81(1H d, J=8.7Hz), 7.36(1H, dd, J=8.7, 2.3Hz),
7.45 (1H, hdeR.Fd)ced lpressdurk, prdiffidatioh pf- Bhehke@iiub _bpnbkasht yy c

column chromatography on silica gel (eluent: hexane/ethyl

acetate = 17/3) gave ethyl 2-[2-benzyloxy-4-(2-bromoethyl) -

phenoxylacetate (252mg).

'H-NMR (CDC1,) Sppm: 1.28 (3H, t, J=7,1Hz), 3.05 (2H, t, J=7.6Hz) ,
3.48 (2H, t, J=7.6Hz), 4.24 (2H, q, J=7.1Hz), 4.68 (24, s), 5.15
(2H, s), 6.73 (lH, dd, J=8.2, 2.0Hz), 6.79 (1H, d, J=2.0Hz),

6.84 (1H, d, J=8.2Hz), 7.20-7.50 (5H, m)

Reference Example 8

To a solutipn of 4—acetyl-2.G—dichlonqphenol (157mg) 4in
tetrahydrofurén {4ml) were added pyrrolidone hydrotribromide
(418mg) and a catalytic amount of concentrated sulfuric acid,
and the mixture was stirred for 5.5 hours at room temperature.
The reaction mixture was poured into ice-water and extracted
with ethyl acetate. The extract was washed with brine anddried
over anhydrous magnesium sulfate. After the solvent was
removed under reduced pressure, purification of the residue by
flash column chromatography on silica gel (eluent: hexane/ethyl
acetate = 3/1) gave 3’ ,5’-dichlorec-4’-hydroxyphenacyl bromide
(197mg) .
'H-NMR (CDC1,) & ppm: 4.34 (2H, s), 6.33 (lH, br s), 7.94 (2H,

s)

Reference Example 9

[ - _41_



oro- -met ox~~ enoxy~ acPfiat PLH-NVR(CDC13) 8ppm 1.30(3H, t, ;fyg 2
3.21 (2H, t, J=7.6Hz) ,3. 56 (2H, t, J=7.6Hz) ( 3.88 (3H s) , H 32
JS7.1Hz) , 4.65(2H, s) , 6.78 (1H, s) ,3Mm 2- f 4 12-b E h h6. 83 (1H s) |
tht 3- h'romoet t y - 1H NVR(CDCl~) 8ppm 1.30- ne

To a stirred suspension of aluminum chloride (17.8g) in
1,2-dichloroethane (149ml) was added bromoacetyl bromide
(3.88ml) under ice-cooling, and the mixture was stirred for 30
minutes. 2-Fluoroanisole (5.0ml) was added to the reaction
mixture, and the mixture was stirred for 12 hours at room
temperature. The reaction mixture was poured into ice-water
and extracted with dichloromethane. The extract was washed
with brine and dried over anhydrous magnesium sulfate. After
the solvent was removed under reduced pressure, purification
of the residue by medium pressure liquid column chromatography
on silica gel (eluent: hexane/ethyl acetate = 5/1) gave 4'-
(2-bromoacetoxy)-3'~fluorophenacyl bromidg (4.13g) and 3'-
fluoro-4'-hydroxyphenacyl bromide containing impurities
(2.57g). To a solution of the obtained 4'-(2-bromo-
acetoxy)-3’-fluorophenacyl bromide (4.13g) in ethanol
(58.3ml) was added 2N aqueous sodium hydroxide solution (6.0ml),
and the mixture was stirred for 25 minutes at foom temperature.
To the reaction mixture was added 2N hydrochloric acid (6.0ml),
and the mixture was concentrated under reduced pressure.
Purification of the residue and the above-mentioned impure
3'~fluoro-4'~hydroxyphenacyl bromide by medium pressure
liquid column chromatography on silica gel (eluent: hexane
/ethyl acetate =-5/1) gave 3'-fluoro-4'-hydroxyphenacyl
bromide (4.78q).

‘H-NMR (CDC1,) & ppm: 4.37 (2H, s), 5.85 (1H, br), 7.10 (1lH, t,

J=8.4Hz), 7.70-7.85 (2H, m)



oxyn o -a y enox5r ~~ (3H, t, J=7.1Hz) , 3.09 (2H, t, J=7.7Hz) ,3.521(0H, 200
t, J=7.7Hz) , 3.80 (3H, s) , 4.28 (2H g, J=7,1Hz) , 4.60,(2H s), 6.36
(1H, dd,J=8.3) 2.4Hz), 6.53 (1H, d, J=288Hz),7.03 (1H, d, J=8.3Hz) | 2- f
4- |2-b Eth th |l ) -5- hl -2 h hrombe y ~H NVR(CDC1,) Sppm 1.30y oro c -et
oxy

Reference Example 10

- -— — -

To a solution of 3',5’'-dichloro-4’'-hydroxyphenacyl
bromide (186mg) in trifluorocacetic acid (507ul) was added
triethylsilane(345ul),andthemigturewasstirredforl2kmmrs
at room temperature. After concentration of the reaction
mixture under reduced pressure, purification of the residue by
medium pressure liquid column chromatography on silica gel
(eluent: hexane/ethyl acetate = 12/1) gave 4-(2-bromo-
ethyl)-2,6~-dichlorophenol (104mg).

'H-NMR (CDC1,) dppm: 3.06 (2H, t, J=7.3Hz), 3.52 (2H, t, J=7.3Hz),
5.78 (lH, br s), 7.13 (2H, s)

Reference Example 11

The following compound was prepared according to a
similar manner to that described in Reference Example 10 using
the corresponding phenacyl bromide derivative.
'H-NMR (CDC1,) dppm: 3.08 (2H, t, J=7.4Hz), 3.52 (2H, t, J=7.4Hz),
4.70 (1H, br), 6.85-7.00 (3H, m)

Reference Example 12

4 ’

To a solution of 4-hydroxyphenethyl alcohol (4.28g) in
acetic acid (40ml) was added nitric acid (2.6ml}), and the
mixture was stirred for 40 minutes at room temperature. After

concentration of the reaction mixture under reduced pressure,



enoxy~ acet~~~e (3H, t, J=7.1Hz) , 1.44 (3H t, J=7.0Hz) ,3.19 (2Hjq ﬂlmmﬂz
J=7.5Hz),3.5S (2H, t, J=7.5Hz), 4.09 (agb q,J=7.0H) , 4.27 (2H, q,J=7.1 Z)
, 4.65 (2H, s) , 6.78 (1H, s) ,6.86 (1H’s) Reference Exanple 24 F,~l 1Kl 2-
[ 4-S2-~rc,noe thyl ) -2-chlorrz 5-mth~, ~rphenox5r 1 acetate To a stirred
solution of ethyl 2-[4-(2-bronpethyl)-3 nmethoxyphenoxyjacetate (640ng) in
di chl oronet hane (4nl) was added tert-butyl hypochlorite (251A) at room

t t , dth i xt ti df O mnutes, . To th ti

m XU o weSSRRIed 2 SO 6 SReshar LRRSUFFRL MR SO C 178 LT DY 2 -
T 2002 55 and the, | ti i xt ti d_f 0 mn at

I e L R LR T N e

| ayer was WaShg’d(ﬁW h _brine.and dried over. an%g_r;outs nesvi mostule‘hate.

After the §5’Id\/_ e TSV Wt MRS @€, puriTi%catlon 6t the

81 due DY JTEOLUD PRSI G0 R Sl ca o¢

O S B PR e B 2L

, 3.79 (3H,, 28 {,2H,. =7 , ' 6. 1H, , 7.15
(1H, s)(Ref4er_ér¥éié:%Ig§§n3(pl elﬁlfgqpéeéeséﬁ}.t iaol;%og’f%lg-z(?dﬁzﬂ)gé‘l@ll g\z/lbf_c aciSZZI (2.50)
| n et hanoly; (2K etfisaAAdRA @ ohahalodd NG s LARGP LAl furi C

t reflux for 1

acid, and e mXture was heated under ours wth stirring.

After concentnatd)opn@fnd e, I 826hiAR [P X4k L, URdernd flYGRD DY 8S U Brratpt er
was added to the residue, "and the resulting mxture was extracted with

di chl or onetehang.2 Harextdaclooarpeietud.h vaketreandidhi AdxRvee aabydrous
magnesi um sul fate. After the solvent was renoved under reduced pressure,
the resi dugpotazdlingelwattd andlMudavddty bl onnpnided (s¥Qil)ion 46 diketsal uti on
wer e added potassium carbonate (2. 29g) and benzyl bfom de (2.0nl) . After
t he m xt ur ethexr sind remhyflorackdamser @/160' CTheaketraas addedasbetheirbacti on
m xture and the resulting m xture was extracted with diethyl ether. The

21 0 C T 28@%er and brine, and dried over anhydrous magnesium sulfate.

After the solvent was removed under reduced pressure,
purification of the residue by flash column chromatography on
silica gel (eluent: diethyl ether/dichloromethane = 1/1) gave
4'-benzyloxy-3'-nitrophenethyl alcohel (3.31qg).

'H-NMR (CDC1,) & pém: 1.42 (1H, br), 2.85 (2H, t, J=6.4Hz), 3.87
(2H, t, J=6.4Hz), 5.22 (2H, s), 7.06 (1H, d, J=8.6Hz), 7.30-7.50
(6H, m), 7.74 (1H, d, J=2.2Hz)

To a solution of 4’-benzyloxy~-3’'-nitrophenethyl alcohol
(2.17g) in dichloromethane (30ml) were added carbon
tetrabromide (2.90g) and triphenylphosphine (2.08g), and the
mixture was stirred for 2.5 hours at room temperature. After
concentration of the reaction mixture under reduced pressure,
purification of the residue by flash column chromatography on
silica gel (eluent: hexane/ethyl acetate = 3/1) gave 4'-

benzyloxy-3'-nitrophenethyl bromide (2.12g).



ss extract was washed with water and brine subsequently, and dried over
anhydrous magnesium sul fate. After the solvent was renoved under redUd€d 2002
pressure, purification of the residue b§0flash col utm chr omat ogr aphy on
silica gel (eluent: hexane/ethyl acetate = 4/1) gave nethyl

2- benzyl oxy-5-fornyl benzoate (3.78g) . To a stirred suspension of

nmet hyl t ri phenyl phosphoni um brom de (4.1g) in tetrahydrofuran (40nml) was
added 1.56M nbutyl lithiumsolution in hexane (7.2ml) at room tenperature,
and the m xHoN¥RWGBCE)| ¢ PRB: forl 3 (BBurt, &AF{ ekHE he 3ract 4 tridd Lrididdas
cooled to -70'.C, a-solution of nethyl_2-benzyl oxy-5-fornyl benzoate (2.829)
in tetrahyd@rdBur@H (30ml) - (8s (AHded: HT&: 8% r e51i 7 hg ti $&Hn &dwad -6i rred
for 15 hours with gradually warm ng up to roomtenperature. To the reaction
mi xture wast t&ddé&d g(étzeﬁ,ﬁzénd the resulting mixture was extracted with ethyl

tate. Th t t h jth bri drjed h ,
TRGnes! um sul 1 at 50 ARCEUSIE 081 4 SR HAb PERDY e HdcRn S Eeh BROBSSr .
ol uens o hodangm Ty FEReabd Bt 3P -E A R I 8258 ek ¢
2-b I -5-vinyl b t . 639) .. i Luti f t
obt :inrz]gdox ;l/kgxtpeo%orgﬁg-' é%\)ll n@rfcg)é:rl?zeorg & %%.ég%zgs)eﬁ?%%teét#rg ?/rgrro u(r%é(n
(15mL) was 5%‘10'% Wi?x@g'ﬁ%)e. gzt».f%g,t I&SQJégég9'PR£?‘?{u§¥EL8[L§-ﬁ?%w?gi‘pgaﬂmm)

i n tetrahydrof dran thé mxture was stIrrée r-17.5
hours at r errgaﬁr u ek . i 1 ‘'O
2N aqueousqgow&lteum ?gtrfoéﬁag@éofh%?g%£gq§%é 8&6{%{8{)%%@%(&%@ G‘t%r?tfluq")egland
30~ aqueous,.laudregen PrEoxdeqsal YhkOBabi fiea Sk gﬁrsqaggsg 844 hR

m xture, and the resulting mxture was stirred for hours at room

t enper at ur @ ydrb& ildee skbaatliican aMax et e 20de added Walen o rand thiagd esuhti ng.

m xture was extracted with ethyl acetate. The extract was washed with brine

and dried eweraanhysl adshedgnest biiaeldrat @ridlithrer! Beh gatyes maw siempved
under reduced pressure, purification of the residue by flash _ colum

chr omat ogr aphyfaare .Si Af targele §eluent wadwexamey et wyldeaceédh eed p¥edsugave

met hyl 2-benzyl oxy-5- ( 2-hydr oxyet hyl ) benzoate (1.30g). 1H NMR(CDCL,) 8ppm
2.83 (2H, tthelr6s5Hre wal . BE{PHed injdéchlpyome83hade (3fipls) ,AmixEd (2H,
s) ( 6.96 (1H, d, J=8. 5Hz) ( 7.25-7. 55 (6H, m), 7.69 (1H, d, J=2.4Hz) To
a stirred solutiion of famd aziiseand| asgt 5= @nhvpadciey ¢8RI ) bendroh ¢'as]. 43g)
i n di chl or onet hane %2oml wer e added N, N-diisopropylethylamne (1.0nml) and
chl or onet hyddest By thet $reku tgpAend P XEBL B AW S ﬁé,lraﬁa fate? fimdiate Sswas
stirred for 17 hours at roomtenperature., To the reaction m'xtcrr_e was added

a sat ur at e¢Tad@eBuSSRRABATHALChI ORF de®30H1RR dPE XY tHR® MEHA]S nd TR R ure

was extractedq w th dichl oronet hane ract s . washed w th brine and

. +kh
r ed over SHIGr8Ts AASAES SRCOUT KR S RETEE S K8 LUy En EA e N BASVER under
reduced preaSUr &, RUGLLRGALLAY Of rhDeaLes] e, by £ AR S MM ne and
i I : yaceae—f/ gave

chromat ography on Silica gel (el uen éxanéel/ e

rsrg][ B}[/: Oﬁ- g]%'}%![ é?é%:%@%%@%%%%ﬁh%&%?@@?O%iete(zltgigggolvgﬁ)t %as
removed under reduced pressure, purification of the residue by
flash column chromatography onsilicagel (eluent: hexane/ethyl
acetate =4/1) gave 2’~-benzyloxy-5'~(2-bromocethyl) formanilide
(1.25q) . -
'"H~NMR (CDC1,) & ppm: 3.00-3.30 (2H, m), 3.50-3.80 (2H, m),
5.00-5.20 (2H, m), 6.85-7.15 (2H, m), 7.30-8.80 (B8H, m)

To a solution of 2'-benzyloxy-5'-(2-bromoethyl) -

formanilide (510mg) in methanol (8ml) was added 10% palladium



2 ? 0 CZ 2002 s~ nethoxyet hyl )benzoate (1.34g) in nethanol (15”ﬂ)2VF@fTHMZ
added 2N aqueous sodi um hydroxi de solution (4.0nl) , and the m xture was
heat ed under reflux for 40 mnutes withd4bstirring. After the reaction

m xture was cooled to 0C, 2N hydrochloric acid (5. Om) was added and the
resulting mxture was extracted with dichloronethane. The extract was
washed with brine and dried over anhydrous magnesium sul fate. After the
sol vent was renoved under reduced pressure, crystallization of the residue
f rom hexanesazipprdi(etertyl Sékhepter) 1Y196me) , and the mixture was stirred

2- benzyl oxy- 5- ( 2net hoxynet hoxyet hyl ) benzoic acid (1.23g). To a stirred

sol uti on offox- HemAnuses B (reametRORY IREUAEXIRASY I8) hrAzogen adimp spd@dey) in
tetrahydrofuran (25nml) was addedl,|'-carbonyl diim dazole (507ng) at room

t enper at ur §heand tehy sk wauirfd Merest pffedandrthe sodventoof hehe faditirare

m xture was added 28~ ammoni um hydroxi de (3nl), and the resulting m xture
was stirr e afSorr e3® Vifich Wheke ratr adeeieck dfsssarer-e. PWatéicaadondaédthe t he
reaction mxture, and the resulting m xture was extracted with ethyl
acetate . Ties isae Byt fhash @aHEM WRIPMAGOSE 2Ry aRi edlbcergahhirdiens :
magnesi um sul fate. After the sol vent was renoved under. reduced pressure,

crystal | i zBEtHRIGH Hehlesonesranshdietiyd srdedi & Ayll Wiiiar 9ereL)y ‘gave
2benzyl oxy- 5- ( 2- met hoxynet hoxyet hyl ) benzam.de, (7Q .. To a solution of

2- benzy!| oxy-25PELMARTRYRY met ﬁ&é’fré’g‘ﬁ&ll)%’—’ﬁ@ﬁ‘zl&md&e (¢ ) in methanol (10mL)
was added concentrat ed Q%drochloric acid (0.7nml), and the m xture was

heat ed undef "FER(BYSPOr 1 PRBUr 2wid0r 3stZi0r r(i2fy. Mhat & s -dfddd o ™he reac
Li on m xture th esyl ti,ng M Xtur e s_extracte 1 C T.,2002 59
with ethyl 529 S0 "R H s Bl SR a L SR o, 9 ey Ter
anhydr ous magnesi um sul fate. After the sol vent was renoved under reduced
pressure, diethyl ether was added to the residue, and the resulting

i nsol ubl e i l.egtsed by filtration to give
2-benzy|oxgggg%%gkv%?%fﬁgFﬁyl3Eenzanide ( 519ny) . LH-NMR(CDC1;) 8ppm 1.4S
(1H1 t, ‘]: ) ) 487 ( v ‘o a_q.’q‘o.- ophenagdy lHcetade 8 (2H1 S)

( 5.71 (1H, , 1.0 1H, d, J=8.4H2), 7.30-7.50 (6H, , (.77 (1H, br),
8.11 (1H, d, J=2.04H2) sbQua %@l bifi ar (2-bZoheezykaX y-25-6-&ilkndeepelehyll)
benzam de (519ng) in dichl oronet hane (6nl) were added triethyl am ne
(290al1), N, (Nodinpt iyl ardetepyer | (di.2al()24y)e aaidiaat Heltarsid fambonaideor i de
(400ny) subsequently, and the m xture was stirred for 17 hours at room

t enper at ur .1 38MPr aarNeRVhydt ibavmfa deta gee q@BEiHAN |, Maxtid ret el rd et ured waed
pressure, purification of the residue by flash colum chromatography on
silica gel sttdinrest fodiddtdyas ethmomitenberamerdandlhe tnsplyhde material

2- benzyl oxy-5-[2- (p-tol uenesul f onyl oxy) et hyl ] benzam de ( 627

2- Benzyl oxyas- [fAlenes wdifes @b ebi%%%?ﬂ%ﬂﬂ was concentrated under

reduced pressure. Purification of the residue by medium

Q
ed) =

pressure liquid column chromatography on silica gel (eluent:
hexane/ethyl acetate = 12/1) gave methyl 2-(4-(2-bromo-
ethyl)-2,6~-dichlorophenoxylacetate (82mg).

'"H-NMR (CDC1,) d ppm: 3.09 (2H, t, J=7.3Hz), 3.53 (2H, t, J=7.3Hz),

3.85 (3H, s), 4.63 (2H, s), 7.17 (2H, s)

Reference Example 14
The following compounds were prepared according to a

similar manner to that described in Reference Example 13 using



benzani de (627ng) was d~.ssol ved in nethanol (5nl) and tetrahydrof ur&h0CT 2002
L5ml), and 10~ pal | adi um carbon (wet, 500 water) (169ng) was added to the
solution. The m xture was stirred for 14Bour at roomtenperature under a
hydr ogen at nosphere, and the catalyst was filtered off . Renoval of the

sol vent under reduced pressure gave 2-hydroxy-5-[2-(p 21 0 CT 2001 so

t ol uenesul f onyl oxy) et hyl ] benzam de (465ng). To a stirred sol ution of

2- hydr oxy-5-(2- (p-tol uene sul fonyl oxy) et hyl ] benzam de (465ng) in

N, N- di met hydHeoravar esp rEhil)g wperen cald disk ipttaisss.um car bonat e -(193ng) and

et hyl bronoacetate (160A) at roomterrperature and the m xture was stirred
for 1 . 5 a: ‘ brh e , and the
resulting m xture was extract ed W th et hyl acet ate. The extract was washed
with water 'HREMBrCDELsubppaqueht 29 ,(38nde duF@dlbr el 3aldy (2 Bus  ndgheSi 2im
sulfate. After the solvent was renoved under reduced pressure, diethyl

et her was adddd (24t He rdsi .diieland 12 (Zdbuldi rig7-AdE)ublée avat &H als)was
collected by filtration to give ethyl

2-[4-(2bro e3t5hy7I VQ%- cHi bahoyl phenoxy] acet at e -(250ng) . 1H NVR(CDC1;) 8ppm
1.34 (3H, t, J 3.16 (2H, t J73Hz) 357(2H t, J=7.3Hz) ,

4 33 (2H ‘i ;' l!‘)l'-’llt 6

J=8. 4Hz) , 733(1H dd,_J=8. 4, 24Hz) 811(1H d 324Hz) 840(1H br)
Ref er ence ERaN¥R4CDELD -3 Aumynght- H»é"a?-nl‘]i%otw (’“)2 B3t (244 1) phenox5r

1 -N N-di | ut.i on nethy 4. 89) in
acetic aci g’E(q%rﬁ)ac%{Na(sﬁg'd(TQd' M &rq"c‘l g%sld zgrt)d'a/}[ C7Oe0hn‘{%?i

stirred for e r,00 u After concentration of the
reaction m Xfﬁ’ n; [}%e&kﬁed‘ﬂc’e? pdraesgsﬁ}e {%t was added to the residue,

and the resulting m xture was extracted wth ethyl acetate . The extract
was washed with bri ne 21 0 CT Z002 s1 and dried over anhydrous magnesi um

sul fate. R nﬁt under reduced pressure gave
- hydr oxy- -mtrophene ﬁ cohol (5.389).

’

To a stirred solution of 4-brom042~(tfifluoromethyi)—
aniline (7.05g) in ethanol (70ml) were added 42% agueous
tetrafluoroboric acid (14.1lml) and isocamyl nitrite (5.5ml)
under ice-cooling, and the mixture was stirred for 30 minutes.
To the reaction mixture was added diethyl ether, and collection
of the resulting precipitates by filtration gave 4-bromo-2-
(trifluoromethyl)benzenediazonium tetrafluoroborate (8.69qg) .
A solution (80ml) of the obtained 4-bromo-2-(trifluoro-
methyl)benzenediazonium tetrafluoroborate (8.69g) in acetic
acid was stirred for 12 hours at 120°C, and the reaction mixture
was concentrated-under reduced pressure. Water was added to
the residue, and the resulting mixture was extracted with ethyl
acetate. The extract was washed with brine and dried over
anhydrous magnesium sulfate. After the solvent was removed

under reduced pressure, purification of the residue by flash



To a solution of 4'-hydroxy-3'-nitrophenethyl alcohol (6.00g) in acetpme(‘][;”ooz
(72.6nmL) were added potassium carbonate (7.52g) and '
2- bromo- N, N-di net hyl acet am de (4.25ml), 48nd the m xture was stirred for 20
hours at roomtenperature. The insoluble material was filtered off, and the
filtrate was concentrated under reduced pressure. The residue was dissol ved
in ethyl acetate, washed with water and brine, and dried over anhydrous
magnesi um sul fate. After renoval of the sol vent under reduced pressure,
crystal |l i zatd umrof cii dena esy rheh ¥ ram st hida apel ajel gave: hexane/ethyl

2-[4- (2- hydroxyet hyl)-2-nitrophenoxy] - N, N-di net hyl acetam de (1.77Q).

"H NVR( CDCl)etappm 2400-david {-1tomm-2 - PeBEf it orte thi=. phidjol 2. 97 (3H,
s) ( 3.13 (3H, s) , 3.80-3.90 (2H, m , 4. 83 (2H, s) , 7.12 (1H, d,
J=8.6Hz) ( M 3W')1H dd, J=8.6, 2.2Hz) , 7.74 (1H, d, J=2.2Hz) To a
solution of 2-[4-(2-hydroxyethyl)-2-nitro phenoxy]-N, N-di net hyl acet am de
(1.669) in 'a-NaMRdICDE]., Bidlppmerse saddeH, 3 saqueoss (fwr gl deBydazsol utgon
(1.66nl) and 10~ pal | adium carbon (166ngy), and the m xture was stirred for
20 hours at(¥homd enfref at urd. 4hader % 63/ dtBterd atdrespiile (5kgf/cne) . The
catalyst was filtered off, and the solvent was renoved under reduced
pressure. Purific 2o DU TR rads j 4R AP el Uk foluesrames i i e roll urm
chromat ography_on silica gel (eluent: dichloronethane/ nethanol = 15/1) gave
2-[ 2- dinethGQéﬁhﬁOJ@ N yfdgm@thygggzmgglde (40ml) were added potassium

(2- hydr oxyet h- yl )phenox%]5 N, N- di met hyl acet am de_( . 1H NVR(CDCl~) S
ppm 2. 75- %’%DC(@JFG Z)%n‘%mn%')l brgmige S?H 5%7” 337‘91 shegnisiprey

4.75 (2H, >?‘%P g g&) Ref erence Exanple 27 Ethyl

2-f2-netho s45’ft2‘r(rﬁdt SP Ut 8F ok Bt HRER AN RS, ]épgt 5he ARSI ution
f ethyl hyd 2 et hoxyph t at

G chl of ome RS TS U R AL abE0 T Eﬁ%ﬁegnmai&é G %{ﬁa exfleddy

p- t ol ”e”eswfﬁf&ng*ﬂ' OJéé’aetérl T o AULL DG XML MR SILLL 2d 0L &F

hours at room ur e he ‘Feact |on mx Put e Was “ashed- i

hydrochl orig, &CI&% rermved'?éu]%dm el anlydroys nmagResium sul f ate.

After the sol vent ced pressure,- purification of t he

residue by Jy@&dijun %@%%Uféduééla“ﬁi—ecﬂdﬂ@ EDEQ@EQQE@H"% hSEEs ALy
(eI uent: hexane/ ethyl acetate 3/ 2) gave et hyl

2- [ 2- met hoxgyrsH 2of Bmh QrieResid Jramnyox )sahiiWal phene1ukaeetad e e 1
"H NMR(CDC13) b ppm 1.29 (3H, t, J=7.1Hz) , 2.43 (3H, s) , 2.89 (2H t,

J=6.9Hz) , akSBhd{a3H, 16)1) gavikObérkly 114 -HrdmdHy) ( &rflfﬂﬁn{&tétfq{lﬂpﬂeﬂﬁz),
4.64 (2H, s), 6.55-6.65 (2H, m, 6.70-6.75 (1H m ( 7.25-7.35 (2H, m (
7.65-7.70 (e RI7ey)enc@obEranpier28 shiutobhowf nghe osipoatite dvase e elpar ed
according to a simlar manner to that described in Reference Exanple 27
usi ng N, N- dfi Thstdnyd —=2= (2= idi v topd e Wo-pherpe lhyatrheay ethy Ypheimoxddethy?ll 0 C T
2002
ether (20ml) was added 1.46M tert-butyl lithium solution in
pentane (11.4ml) at -100°C, and the mixture was stirred for 5
minutes. An excess amount of ethylene oxide was added to the
reaction mixture, and the mixture was gradually allowed to warm
up to -50°C. After a saturated agqueous ammonium chloride
solution was added to the reaction mixture, the resulting
mixture was allowed to warmup to room temperature and extracted
with ethyl acetate. The extract was washed withbrine anddried

over anhydrous magnesium sulfate. After the solvent was

removed under reduced pressure, purification of the residue by



63 acetam de instead of ethyl 410CT2%Z
2-[4-(2- hydroxyet hyl ) - 2- met hoxyphenoxy] acetate. ~1. N D nQethb5rl -2-

2-dinet rlamno-4- j 2-((t~-toluenesul f@d5r loxxlet rll phenoxyl acetam de
"H-NVR(CDC1;) S ppm 2.44 (3H, s) ,, 2.78 (6H, s) ( 2.88 (2H, t, J=7.2Hz) (
2.99 (3H, s) , 3.09 (3H, s) , 4.17 (2H, t, J=7.2Hz) , 4.73 (2H, s) , 6.
60-6. 80 (3H m , 7.25-7. 35 (2H, m , 7.65-7.75 (2H, n) Reference Exanple
29 To a stirred solution of methyl 2-benzyl oxy-5 vinylbenzoate (1.95g) in
met hanol ( 10bdsh wad vadideitr i toeapisy sads ilimdayge bxiedaenal: Ui e xand 7e tingl) at
roomtenperature( and the m xture was heated under reflux for 1 hour with
stirring. Theetatet+o2/hi xgave hasbemzyldéxee W {tr 2N dyxbroetiiwki€ aci d, and
the resulting m xture was extracted with di chl oronmethane. The extract was
washed wi t hphenathahdatcokel ovkr4@mhydr ous nagnesi um sul fate, and the

sol vent was renoved under reduced pressure. Crystallization of the residue
froma m xedi-sofRdomi, i grexane8an@Hii ef Wyl . SHaer, Y F4)X2gavs J=6.5Hz) ,

2- benzyl oxy-5-vi nyl benzoi ¢ acid (1.499) H NVR(DVBSO-dfi) b ppm 5. 19 (1H,
d, J=11 .O&)17 5282 $PH,6s37, (B, 7d, (J+B . THzU~=17. 7847 . 48 6( 740, (dH, dd,
J=17.7, 11.0Hz) , 7.18 (1H, d, J=8.7Hz) , 7.25-7.55 (5H, m , 7.60 (1H, dd,
J=8. 7, 2.3Hz) , To72 qq}mtzean@n@qu 4 >-berzyoxu—3')- (tif nag o 2002 64
To a solution of 2-benz ony 5-vinyl benzoic acid (607ng) in benzene (10nt)
wer e added meirny) Peare IiudJei 3/ bheBBC kot RN @bt &fded 10%

N, N—dlnethylfornanlde and the m xture was heated under refl ux for 1 hour
with stirriPRiladiwp careemt f 53TSh o?n"?h%h? é&’c’ﬁ‘b‘fﬁ M3 el TrRerfe et ed

pressure, the residue was dissolved in rof uran g n% and n excess
anount of W/G%E%%&Gsr%l?%@ﬁ?ﬁéﬁtﬁées‘b“ HIaGmPsP ﬁéestl"?x

sol ution under ice-c n ded to the r eag Xt u and
The r eaul § LHPRTSE o A gaﬁgs&avﬁfﬂ%ﬁw h BV PothE: PALTETAS
washed mﬁth brine_apd_ d r pUS, regnesi um fter the

sol vent was ?%%v’é%i ltlfr:leerg‘ge uced ?vée(%sgr} pur’lafljéat 11'(;rn'{@} %“’2 resi due by

flash cquqpeQQ%QEQ Qgé@@?%/§?c§$$icelg§%gﬁeIuent hexane /di et hyl

et her/ di chl or

2- benzyl oxy | v, e {548 H ) 2.86
TR T i e A A TR T A 1 R o s M B
d, J=17.8Hz),66. 68u( ¢, dds. Jrdy, 86.4D. 7ﬂi) a6.8% (k) d,7 J=B. Of) .4,
7.25-7.45 (7H, m To a stirred sol ution of 2-benzy|oxy-N,N—d|nethyl-

vi nyl benzangde. §96010) .30 (Ehrahydrod uzan(1dmly) was added dropwi se a

sol ution of 9-borabicyclo[3.3.1] nonane (255ny) in tetrahydrofuran (8ml) at
-20C under an argon atnosphere, and the m xture was stirred for 14.5 hours
at roomtenperature. To the stirred reaction m xture were added 2N aqueous
sodi um hydrixferesoe iExamp{8. D) and 30% aqueous hydrogen per oxi de
solution (2. 4nﬁ) under i ce- coollng, and the resulting m xture was stirred
for 5 hours<a RN b APRY SR YRR e 8305k

To a stirred solution of 3’/-ethoxy-4’'-hydroxyphenyl-
acetic acid (1.0g) in tetrahydrofuran (25ml) was added
borane-dimethyl sulfide complex (1.3ml) at room temperature,
and the mixture was heated under reflux for 16 hours with
stirring. After-addition of methanol (20ml) to the reaction
mixture, the resulting mixture was heated under reflux for an
hour with stirring, and the solvent was removed under reduced
pressure. The residue was dissolved in ethyl acetate, washed

with 1N hydrochloric acid, a saturated agqueous sodium



ss mixture was added water, and the resulting mxture was extracte@ v§3TH002
di chl oronet hane. The extract was washed with brine and dried over anhydrous
magnesi um sul fate. After the solvent wad5renoved under reduced pressure,
purification of the residue by flash colum chromatography on silica gel
(eluent: hexane /diethyl ether/dichloronmethane = 1/2/2 and net hanol / di et hyl
et her/ di chl oronet hane = 1/10/10) gave

2- benzyl oxy-5- (2hydr oxyet hyl ) - N, N- di net hyl benzam de (300ng). 1H NVR(CDC13)
8 ppm 2. 7®iza3bdrEte molutd B andHbrdne shitEq@edt I(3Hamdh)dridsl @8 e(2H, s)
, 6.80-6.95 (1H, m) , 7.05-7.45 (7H, m) To a stirred solution of

2- benzyl oxypnhyd2-dusd magnestilud )sulN, -t .neRapblbehzafi dbe( 800mghti ander

di chl oronet hane (5ml) were added carbon tetrabrom de (366ng) and

t ri phenyl phesiplrete Nr28Smye @ vieo Grh-tediseryatdu -y danodk vipie e titvulr & hgadiodt i rred
for 20 mnutes . After concentration of the reaction m xture under reduced
pressure) paPidmwati on of the residue by flash col utm chr omat ogr aphy on
silica gel (eluent: hexane/ethyl acetate = 3/2) gave

2- benzyloxyHSNMB(BD@hﬁeﬁmev lJ%&dﬂHeﬂhyUbénzanidé @x243my) t., JA+¥ NNR(CDC1~)
8 ppm 2.86 §3H s) ( 3.00-3.15 (2H, m 11 (3H, s) 3.45-3.60 (2H, m

, 5.11 (2H2- eles (17r=r6 @Hz)=8 33182 72Ho5qz 27&6(2|H27rv) 4 . 2125(2H.401.(5H, m
To a sol utzon of 2- benzyl oxy-5-(2- bronoet hyl )-N, N dlnethylbenzanlde (100ng)
i n et hanoV<{(3/ft)z Ma%-éﬁ IE)% R R) é%l b&H «(808H) (1Hand . thr8 b ur e

was stirred for 15 mnutes at roomtenperature under a hydrogen atnosphere.
After renoval of the catalyst by filtration, the filtrate was 21 0CT

2002 ss co ntrat ed unde uced pressure and the residue was dissol ved
ef%ﬁ e (anﬁd’

in N Ndi
carbonate (
for 16 hou f ] 7 ' R ' ]

dilute hyd%#gﬁégéc acid and ext ract ed mnth a nlxed solutlon of diethy
ether and ethyl acetate (4/1). The extract was washed with water and brine,
and dried over anlydr Qu3ABGRCYEIT Sublalogy AL QL LR 30l KRR, MgS T emoved

under reduced pressure purification of the residue by flash colum

chromat ogr apfayh 8 bieanae! (m tin @, @zba%eaeymeee{n%@aeyk2:@1h%re 1/1)
gave et hyl 2-[4-(2-bronoethyl)-2- dlnethy am nocar bonyl ) - phenoxy] acet ate
(72ng) . - LRAEMREEGE)ium RFbohat® (QH6nlg) 56 2Mayl brdddHtats)
3.05-3.15 (5H, n) , 3.45-3.60 (2H, m ( 4.24 (2H, q, J=6.3Hz) , 4.63 (2H,
s), 6.71 (4H12¢1))=8n8Hehe mi%BuFe2Pab 28t ifedXPsmplle nbut B 50°C: frhe
2-bromo-4- ~~2- f f ( 1Sy2R1l -2-hvdrox~,r-2- (4-by ro phenyl )

- 1- met hyl etdeplcdicamimia tiret hgs dournehantdl igeewatte r( agdnexumacddd Aith

suspensi on of & 1R, 2S) - 2- am no- 1- (4- hydroxyghenyl)
ethyl acetate. The extract was washed with water and dried over

To the sol ution were added potassium
as stirred

anhydrous magnesium sulfate. Removal of the solvent under
reduced pressure gave ethyl 2-[4-(2-hydroxyethyl)-2-
{trifluocromethyl) phenoxylacetate (268mg).

'H-NMR (CDC1,) 8 ppm: 1.29 (3H, t, J=7.1Hz), 1.40 (1H, t, J=5.6Hz),
2.85 (2H, t, J=6.5Hz), 3.-81-3.90 (2H, m), 4.26 (2H, g, J=7.1Hz},
4.70 (2H, s), 6.83-(1H, d, J=8.4Hz), 7.34 (1H, dd, J=8.4, 2.1Hz),

7.46 (lH, d, J=2.1Hz)

Reference Example 18

The following compounds were prepared according to a



propan- 1-of (475ngy), ethyl 2-[2-brono-4-(2-bronoethyl)phenoxy] aCEtatglIUUZUDZ
(520ng) and nol ecul ar sieves 4A powder ~(1 .429g) in N,N—dinethylforn&
(4.7ml) was stirred for 2 days at room uygnperature. Purification of the
reaction m xture by medium pressure |iquid colum chromat ography

onam nopr opyl si | i cagel 21 0 C T 2002 67 (eluent: dichloronethane/ nethanol
= 1011) gave ethyl

2-[2brono-4-[2-[[ (1S, 2R) - 2- hydr oxy- 2- (4- hydr oxyphenyl ) - 1ret hyl et hyl Jam no] e
t hyl ) phenoxyimac b Aitnes r(rd6 18) thd HINE(HIVEG dh) REf ppancd ExBhy13H1 70us .

4H2) ( 1 . 15-1. 30 (4H, m , 2.40-2.80 (5H, m, 4.17 (2H, q, J=7.1H2),
4.35-4.45 (4t BrrdspdHing9Phéddl ddrivdtivy. (2H, d, J=8.5H2) , 6. 87
(1H, d, J=8.5H2) , 700715(3H rr) : 741(1H d, J21H2) , 9. 13 (1H,
br) Specrfr: ol a2+ O+ % £ ) Are wageliatexanpl e 2 The
fol |l ow ng corrpounds were prepared accordr ng to a si m | ar manner to that
descri bed i'm-fovropell) Wippe:t he2gorIespondngl RhENOXyBE atlilc, Beh | 2.86
derivative. Ethyl 2-f2-chloro-4-f2-ffflS. 2R)-2-hxdr__oxy-2-(4-h

roxv~~, e~~| (ZH 1-avethgl étzh 113 87 rn@HL ef €6 . BHend, 26~ 2t etiat &= Cohz ound

1H NVR(CDC1~) 8ppm 0.98 (3H, d, J=6.4H2) , 1.33 (3H, t, J=7.1H2) ,
2.60-2.85 (#4H]SrRH,2500639685(YHH], =8 .AFHx) (2HA0(1H=Ad 128, 84. 272¢2H d,
J=5.6H2), 4.69 (2H, s), 6.64-6.75 (3H, m, 6.91 (1H, dd, J=8.4, 2.1H2),
7.06 (2H, d7.0&8(BH2)d, W41B.¢HH, d, J=2.1H2) b~~yl 2- f 2 . 6-due’

chloro-4- [2-1f ISy2R) -2 hxdrox~- 2- (4hydrox, ~r~~rl -1 net hyl et hyl |
am no 1 et Rl Y s phahs A L P R G X W DG N QS I IT R D 8 ppm 0 95
(3H) d, J=6. 4@ 05 (5H r’r) .87 (3H, 4.49 (1H,_ d, J=5.3H2),

4.63 (2H, SP- P7(72D(C;1H) ijprhsleﬂﬁ) (3f'r 05- 77=175 . Ay 40-¢8591 (8HC ™ 2002

hyl 2- f di chl -4- - ~VT[ - 2-
(Ezlhgd r20xSr%:)h%1n)5/I2)HI C'it Orﬁre‘t%hf’lﬁét)hy? ﬁioa (?11% (fﬁet’ﬁ)yl I4nﬁg gﬁ:’%yqac‘e’f?itleﬂif)corrpoun

H NVR 0. 96, (3 64Hz,133 3H, t, J=7.1Hz) ,
2 7|o 3. 05(%?1%{?*? 45’:32?(5@1#8éj ))( 4. 53 ElH d, J—5.2Hzg 4. 68
(2H, s) , ) ). 679 __]=8.6Hz),

7.17 (1H s

. f‘v‘é”%vé‘%g%“r?@%@@ﬁ@ BT, ’?OJL%H’”QA E%f‘?@( 54,705 $1%80" 4. 90
(5H " 6. 5654 2t | 8.3, §.$0-3, 66 Eabin s 4 26162415, SO 152

4.59 (2H, s), 6.37 (lH,dd, J=8.2, 2.5Hz), 6.55 (1H, d, J=2.5Hz),

7.50 (1H, d, J=8.2Hz)

'H-NMR (CDC1,) S ppm: 1.29 (3H, t, J=7.1Hz), 1.38 (1H, t, J=6.3Hz) ,
1.45 (3H, t, J=7.0Hz), 2.80 (2H, t, J=6.3Hz), 3.83 (24, q,
J=6.3Hz), 4.10 (2H, g, J=7.0Hz), 4.25 (2H, g, J=7.1Hz), 4.65
(2H, s), 6.72 (1H, dd, J=8.1, 2.0Hz), 6.78 (1H, d, J=2.0Hz),
6.83 (1H, d, J=8.1Hz)

Reference Example 19

-[2- —4— (20— t

To a solution of 3'-bromo-4’'-hydroxyphenylacetic acid

(1.26g) in ethanol (10ml) was added concentrated sulfuric acid



Specific Rotation: [a]pz4=-7.2 (c=0.50, Acetic acid) Ethyl 2- f 4- 2-
(1S. 2R -2-hydrOXy-2- (4-hydroxvDhen~rl ) -1methylethy) 1 ani n8|1 QaﬁTt'Zﬂ(iZ
1 -2-net hoxyrh, ~noxyl acetat~~Com ound ~47 1H NVR(DVSO d6) b ppm 0. 81 (3H,
d, J=6.4Hz) ( 1. 10-1.40 (4H, m , 2.40-2.80 (5H, m, 3.75 (3H, s), 4.15
(2H, g, J=6.9Hz), 4.30-4.50 (1H m) ( 4.67 (2H s) , 4.70-4.90 (1H m ,
6.55-6.90 (5H, m , 7.06_ (2H, __d, J=8..4Hz) ,_9.15 (Ifi, br) Specif is
Rotation : [oc] o0zs--7 . 5 ( ¢c=0 . 67 , Acetic acid) EthyI 2 =j 2- et hoxy- 4-
f 2- f [ ( ISOuULRR an@-tivémodacidre (was hraattieaX ypldieniSiklke) luk- fethz2rhethsr | |
am-no~ et hyl | nhenox~rl acetate (Com ound "H NVR(DMSO-ds) 8 ppm 0.81 (3H,
d, J=6.4Hz)Afde2cq¢8H ng, the2te@cCitn2002t69e Jwds Qdaired 1in82 {GBél-weater

J=7.0Hz) ( 2.50-2. 80 (5H, m , 4.00 (2H, q, J=7.0Hz) ( 4.15 (2H, q,
J=7.0Hz) ( @n@Eydndctrd s)jith 4r691 (Retade, Ek@?e(cirlaCDrwa§) wasbe@lwithl, d,
J=8.0Hz) , 6.68 (2H, d, J=8.4Hz) 6.72 (1H, d, J=B.OHz) ( 6.79 (1H, s) ,
7.17 (2H, & =RIZRLSd 2qQeD8 S L0Hiln bida e @Dl—m)-OSp?mﬂ bring 8kt d,
J=6.3Hz) , 1.31 (3H, t, J=7.1Hz) , 2.50-2.80 (4H, m), 2.85-2.95 (1H, m,
4.26 (2H, odrieqd dver) aniydpoug magngsinmesQbEate. 4Rmxc(vg4 o’é)the solgept (2H,
s) , 6.57 (1H) dd, J=8.2, 2.0Hz) ( 6.71 (2H, d, J=8.5Hz) , 6.79 (1H, d,
J=8.2Hz) 6. md%qwe@ucgdzpeeﬁyure gsvezﬂthml 3—813519129 4 ¥-RydnoRE- (5H, rr)
Ethyl 2- f 5-chloro-4- f 2- ~, 2R) -2-h~rdroxSr-2- (4-ht dr-

r ox~, pheny|rybqnwé@ﬁwé?ﬁyﬂa%ﬁbret"+‘13/|4 @%ﬁmmmwa@étrsﬁ% e1bhpound
91 1H NWR(CDC1, ) 8pp21 0. 98 £3Fh d, Jc6 4Hz) { 1. 33 SFk ﬁ, J=7. IFE_ ,
2.70-3.05 (5 bRymO34810Y FLXKPheny:s %Eﬂteq( 3259) &y, N g s‘élf(‘iFPYél
o). 700 (AE°En0sy. Sionthiugre eeset Bl inse {ippeitottete ey t.(i“
et 211 otPSARY hiflsrtidH HEPPHTT s AL PAREAGS 35 SEAFRER 1ChrpUaRES 1
ST, B ) e g e
2002 1, ST i ST D o Sl Gt
J=8. 5Hz) and brine, and dried over anhydrous magnesium sulfate. Removal

of the solvent under reduced pressure gave ethyl 4’-benzyl-

oxy~-3'’'-bromophenylacetate (1.72g). To a stirred solution

(10ml) of lithium aluminum hydride (201lmg) in tetrahydrofuran

was added a solution of ethyl 4’-benzyloxy~-3’'-bromophenyl-

acetate (1.72g) in tetrahydrofuran (10ml) under ice-cooling,

and the mixture was stirred for 30 minutes. To the reaction

mixture were added water and a saturated agueous potassium

hydrogensulfate solution, and the resulting mixture was

extractedwith diethyl ether. The extractwas washedwithbrine

and dried over anhydrous magnesium sulfate. After the solvent

was removed under reduced pressure, purification of the residue

by flash column chromatography on silica gel (eluent:

dichloromethane) gave 4'~benzyloxy-3'-bromophenethyl alcohol

(837mg) .



Ethyl 2- f 2-ethyl-4- f 2- f f (1S. 2R) -2-hydroxy-2- (4-h5 dr rox5r @ nGCTI00
-1-nmethul ethx, |l am nol ethyll phenoxyl acetate (ConpoLnd i H NVR(DMSO d5) 8
ppm 0.81 (3H) d, J=6.4Hz), 1.13 (3H, t48J=7.5Hz) , 1.21 (3H, t, J=7.1Hz) ,
2.45-2.80 (7H, m) , 4.16 (2H, q, J=7.1Hz) , 4.40 (1H, d, J=4.4Hz) , 4.74
(2H, s) ( 4.86 (1H, br) 6.6D-6.75 (3H, n), 6.89 (1H dd, J=8.3, 2.CHz),
6.95 (1H, d, J=2.0Hz) , 7.06 (2H, d, J=8.5Hz) , 9.18 (1H, br) Ft ~1 2- f 4-
f 2- f f (1S. 2R) -2-hydroxy-2- (4-hydroxy, nhenyl ) -1nPt- ylPthvl |

am' _no 1 ethyl ITo- 2~sEidireet spllohepnoxelf- Zbet abtaCoepodridbedy yldxMvR( CDCL3)
8ppm 0.98 (3H, d, J=6.4Hz) , 1.34 (3H, t, J=7.1Hz) , 2.18 (3H, s), 2.22
(3H, s), 2366b3co@phereti)yl 418bhe2H,(7¢2mdg+7 inHe) ch lérédethidned, (8Hi3. 6Hz) (
4.62 (2H, s) , 6.41 (1H, s) , 6.69 (2H, d, J=8.5Hz), 6.78 (1H s), 7.05
(2H, d, J=8exdzadEed\W, 2-dfisbplfofrldtifylanliSie 2Rp5u2) hyrdt @hyl-oZomethyl

(4- hvdroxy~henyl ) -1nPt yl Pt

x| 1 am nol eteyhly-12 e(tthreizf | {202Hdetthgderphieroxvbddspat enfiCohpomidtidle was

1H NVR(DVSO-db + D20) 8 ppm 0.95 (3H, d, J=6.6Hz) , 1.21 (3H t, J=7.1Hz),
2.85-3. 05 gzHrrgyf) fer19hows e3Hon tempfra(cgme .q, Theeapyign nigguze00
(3H, m , 6.77 (2H, d, J=8.6Hz) , 7.12 (1H, d, J=8.7Hz) , 7. 17 (2H, d,
J=8. 6Hz) , WRSSROPIEE INtQBTR NG extIACYadWish eFhy)iacetate. cAfiRs 4- f
2- f f (1S. 2Rl -2-hydroxy-2- (4-hydroxy 21 0 C T 2002 71 (41

1H NVR( CDCESF 8pphRect YRS (’Sﬂhea WlJtrG bxipe, remaval nf tPe gV @Ry jinder

2. 60-2.85 (4H, 2. 90- 1 4.46 (I H d)
J=5. THz) , .?Sc(eé‘Hpr?)ssuéesﬂa&e?ée(‘éﬁl r?')'%r?mﬁ64(’2(|2| m& 5’*)9' MSPOXY7 23 (1H,

§g6h§]7/c£ oSy %hY?ﬁ’E;?&rYﬁgf%ﬁﬁ %ﬁﬂoimmm*wﬁﬁ@é d%f % bﬁ%ﬁlim (3H, d,
4.16 (2?4 8r°5‘°7(4| H%) ’“etfi“’@‘éf’“?H%%}Exé’?%?’Y?ffp e yéae?i‘ﬁr b‘Je%“(“gé 7‘%‘ F‘}zﬁm d,
128 oY iR Tegimatibed ton) gl dddba Sodkidh (3F oy el (diagntly

F~hSrl 2- faﬁxglnﬁﬁébﬂm?%%re%ig Sidred €01 dgy@ at21|2bdd§0Xyn?e reaction

(4- hydr oxyn l et hbr11 am no y~. ~. ~.X.br 1 acetate (
Conpound 1k NVR (r@'\@&(%@uz%dopﬂto%&%x( ahd éiqtr]a'@téd"mlthleéﬂy:( %'dettafceJ =? .
1Hz) , 2. 60-2. 85 (5H, , 1 (2H, q, J=7. 1Hz) 0 (1H m

, 4.85-5. 0ThE3xtihct ﬁaﬁlwis%hd dut&z—&r&ldé) an6 Eaméxlalril @lf theBs@ﬁZr)an,t
7.06-(2H, d, J=8.5Hz) ( 7.25 (1H, dd, J=8.5, 2.4Hz) 7.64 (1H, br s) , 7.75
(1H, d, J=2néldr) redice8l (phdsshresyaved 22benth o) 5—+2-methoxy-
~fornmvlamno-4- f 2- f f ( 1S. 2R -2-hyd oxy- 2- ( 4 hvd® roxyphenvl )
- - 1- et hK, metcthyixyle tdvyil) deetzloyli tmdxdy A 7ddegate 72
'"H-NMR (CDCl,) & ppm: 2.83 (2H, t, J=6.5Hz), 3.26 (3H, s), 3.71
(2H, t, J=6.5Hz}), 4.59 (2H, s), 5.20 (2H, s), 6.92 (1lH, d,
J=8.7Hz), 7.30-7.48 (7H, m)
To a solution of 2-benzyloxy-5-(2-methoxymethoxy-
ethyl)benzonitrile (71lmg) in ethyl acetate (10ml) was added
10% palladium carbon (100mg), and the mixture was stirred for
30 minutes at room temperature under a hydrogen atmosphere.
After removal of the catalyst by filtration, removal of the
solvent under reduced pressure gave 2-hydroxy-5-(2-

methoxymethoxyethyl)benzonitrile (496mg).

'H-NMR (CDC1,) & ppm: 2.83 (2H, t, J=6.5Hz), 3.29 (3H, s), 3.72



hydr obrom de (Conpound 171 21 0 C T 2002 1H NVR(DMSO-db) 8 ppm 0.85-1.30
(6H, m, 2.80-3.30 (4H, m, 3. 30-4.00 (1H, m , 4.00-4.65 (2H, m , 4.1 007200
80-5.05 (2H, m , 5.20-5.40 (1H, m ( {g80-6.10 (1H, br) ( 6.60-10.80 (12H,

m N,.N D nmet h~cl - 2-f 2-di met hyl am no-4-12-[f(1S. 2R1-2-h roxy-2

~4-h5rdroxy, "heny~ ) -1-nethyleth~rl|l am nol ethyl |nhenox~r]_ acetam de
(Conpound 181 1H NVMR(DWVMSO-d5) S ppm 0.80 (3H, d, J=6.4Hz) , 1.25 (1H, br)

, 2.45-2.80 (11H, rn) , 2.85 (3H s) ( 3.00 (3H, s) , 4.50 (1H, br) 4.74

2H, 1 7 2H 9.20
S5 Dy e i e %, 9 plie Gt A

(4-hy~o~, ygy! | s=4-gethylgthyl 4 am ng)yetayr]y_z Iﬁzyret hoxvimhenoxyl acetate
(Come 191 1H NMVR(CDC13) 8ppm 0.92 (3H, d, J=6.4Hz) ( 1.32 (3H, t, J=7.1Hz)

, 2. 60-3.00 (5Hom éoButlflok bt 3)h dﬂ03§-$2tt flet NG ymdtRdxyednpB) { 1H, d,
J=5.1Hz) , 4. 69 (2H, s) , 6.41 (1H"s) . 6.75 (2H, d,” J=8.4tH), 707(1H

s), 7.10 (Bé’hzé‘nldrﬁlé"@)QGﬁdﬁiﬂAz,l*iﬁnfﬁ{'d&fﬂ-f%zﬂiglﬂﬂ‘dew(&ﬂi)fwé-’re bdéed! ~0,
2R) -2-h~ roxy-2- (4hydroxy hen5rl _1-1-nethyl et
rilam nol Biéé@b@rﬂ@%b@ﬁﬁt@t%m@h@e 1 bEohYR-EEREE, bzsﬁaqm Qn@7
~(3H, d, ?BG 4Hz) , 1 . 33 (3H, t, &% 1.43 (3H, t, 7: CHz) ,
2.70-3. 05 £H& mituBe Skst. o35 r(x2id, fns)r) 24h61hr$2&t rq;onﬂ*»a‘éniplézr)a,tuéhéil ta&, d,
J=5.5Hz), 4.55-4.7.5 (2H, m , 6. 63 (1H, s) , 6.71 (2H, d, J=8.5Hz) , 6.79
(1H, s) , Fef8t{lhmiktul=Bwbbiz)oBpstiihitc Rotat iaon: ekl atted i ey DO,
Acetic acid) zZ ~0cCcr zoo2 73 LHNWR(CD~OD) 8ppm 1.12 (3H, d, J=6.7Hz)
1.30 (3Hecétafe?. |'HE ext2a88 ¥3HwWwaheBwOBh(I2H ne,, add7r&ryal HE18h¢3H,
), 3.25-3.50 (3H, m , 4.26 (2H, q, J=7.1Hz) , 4.80 (1H, d, J7C]—Iz)
85-5. 10 $okveny undeg2regduced, pyesseﬁg)gevs %hz(l_LHZ d2- gstsneﬁéy Z-
15-7.30 (3H, m., 7.36 (1H, dd, J=8.6Hz Et h~1 2- f 2-chloro-4- f
ff( 1@pthggamegbﬁyug5§yiQphenoxy]acetate (6 9mg) . To a solution

;f h~r dr oxy henyl) 1- math | et hyl | am_nol ethyII-5 met hyl nhenox Iacetate

Conpound Qg £Pred-5th {v)m’- 62 99Y§§Pr4a( Um%t%éﬁ)(met oBxy¥erlK) T,

=7.2Hz) 2 3 1H,
)5, éHzr)vgeag ]?E%%taé? (k) e Et&)anoé b%%) mas&qd%e%caﬁff%'tfaee (iH
7.08 (2H, d,

- )2 hvdr ox3(/h§2dr?%£afb§v?%hgn\%&gﬁl rre?‘?ff1 e?ﬂ?l Thﬁ?\ﬁ? e‘t"?ﬁhf EﬁEﬁSQyFéEe?at e

( Conpound ggurs at 70°C. The reaction mixture was poured into water and

s
4.
7.
2
I

(
J
d,
S 2R)

extracted with ethyl acetate. The extractwas washedwithbrine,
and removal of the solvent under reduced pressure gave ethyl
2-[2-cyano-4- (2-hydroxyethyl) phenoxylacetate (449mg).

'H-NMR (CDC1,) & ppm: 1.30 (3H, t, J=7.1Hz), 1.60 (lH, br), 2.82
(2H, t, J=6.4Hz), 3.84 (2H, t; J=6.4Hz), 4.27 (2H, g, J=7.1Hz),
4.74 (2H, s), 6.79 (1H, d, J=8.6Hz), 7.38 (1H, dd, J=8.6, 2.1Hz),

7.47 (1H, d, J=2.1Hz)

Reference Example 20

acetate

To a solution of 5-chloro-2-methoxyphenol (488mg) in

acetone (15ml) were added cesium carbonate (1.20g) and ethyl



1H NVR(CDC1~) 8ppm 0.97 (3H, d, J=6.4Hz) , 1.32 (3H, t, J=7.1Hz) 2.?01-6510&]2
(5H, m ( 4.30 (2H, q, J=7.1Hz) , 4.50 (1H, d, J=5.4Hz) , 4.66 (2H, 9)
6.58 (1H, dd, J=10.4, 7.0Hz) , 6.73 (280 d, J=8.5Hz) , 6.83 (1H, dd,
J=11.4, 6.9Hz), 7.09 (2H, d, J=8.5Hz) Exanple 3 ~- f ~-Brono-4- f 2- f |
(1S. 281 -2-hx, droxy-2- (4-hydroxy~henyl) -1 neth~t_et~~J am not

et hvl | eheno. ~y1 aceti ¢ acid (Conpound 241 To a solution of ethyl
2-[2-bronmo-4-[2-[[ (1S, 28)-2 74 21 0 C T 2002

hydr oxy- 2- Aoy deoxypaenyt sply il @i wibaniroleishylliphtedosyratehat £
(327ng) in ethanol (3.3nl) was added 1N aqueous sodi um hydroxi de sol ution
(1. 45ml) atarusbn hempexbtneewasTisd iimsed bdre hothoiad wis fadmetrenpef 4t ur e.
1IN Hydrochloric acid (1 .45nml) was added to the stirred reaction mxture
under ice-zndl theg, fahdréahe wasveohcerasrzeedvendendeedueddcedepsessure. To
the resi due was added water, and the resulting insoluble material was
collected byrfficetionmf ahg vesidue by flash column chromatography on
2-[2-bronmo-4-[2[[ (1S, 2R) - 2- hydr oxy- 2- ( 4- hydr oxyphenyl ) - 1- met hyl et hyl ] am no]
et hyl ] phenekylazeget éeiderBSnyyxaned Ry DVMBCetaYe 8=pphi) 0980e (SEhv d,
J=6.6Hz) , 2.50-2.75 (2H, m , 2.90-3.40 (3H, n)&é 4.46 (2H, s) , 5.00-5.10
(1H, m , %-65-ehdbor¢akmajhoxypheng2y agetdss. 6¥z3mg) 7. 36 (1H, d, J=2. OHz)
, 9.3S (2H, br) Specific Rotation: [oc]o' Z=-8.3 (c=0.63, Acetic acid)
Exanpl e 4 "ArMRoldDsidi;hgd cmmpodndd UBHe pr efat ekizkccor A'hd 3o &) si fi Rar
manner to that described in Exarrgl e 3 usi ng the correspondi n%R
phenoxyacef &l e Ge¥TVatfigb: 4-6% (ZHegrdlor 6-81 {18 dn §=2.48z) , BRB2 (1H,
-2-hydroxy-2- _(_4-h5rdrox5r~enyl | -1BLethyl Pt yl 1 am nol eth5rill
~henox3r 19acétfc’BEi d g-%ﬁ%nﬁa ndd%ﬂiﬁlﬂ]m%rﬁ%édfi +9,0) 8 ppm 0.93
(3H, d, J=6.7Hz) 2.68:-2.82 (2 (.3.00-3 H . 26-3. 35 (1H,
M ( 4. 47 (2H, s"fé,355.6’6%3%1,4%,“5{:%.‘2‘%@)39’%1(]7?‘(gi?%ﬂﬁ%f‘s‘“‘?ﬁ’}?"%‘.ss
(10 I EKEL, (o 0e P {1ikoBley I8 ey 1 Bdacedic Wealdria S ) 82"

7.26 (1H,
added hexamethylenetetramine (382mg) at room temperature, and

themixture was stirred for 9 hours at 60°C. After concentration
of the reaction mixture under reduced pressure, a saturated
agqueous sodium bicarbonate solution was added to the residue,
and the resultingmixture was extractedwith ethyl acetate. The
extract was washed with water and dried over anhydrous magnesium
sulfate. After the solvent was removed under reduced pressure,
purification of the residue by flash column chromatography on
silica gel (eluent: hexane/ethyl acetate = 6/1) gave ethyl
2-(5-chloro-4~formyl-2-methoxyphenoxy)acetate (354mg).
'H-NMR (CDC1,) & ppm: 1.31 (3H, t, J=7.1Hz), 3.93 (3H, s), 4.30
(2H, g, J=7.1Hz) ,4.76 (2H, s), 6.79 (lH, s), 7.43 (1H, s), 10.32
(1H, s)

To a solution of sodium hydride {(35mg) in dimethyl
sulfoxide (6ml) was added trimethylsulfoxonium iodide (335mg),

and the mixture was stirred for 30 minutes at room temperature



Specific Rotation: [a]jZ--5.7 (c=1.01, Acetic acid) 2-f 2,~ 6-Di chl oro-4-
f2- f f (1S. 2Rl -2-hydroxy-2- (4-h~rdroxbr en-, 1) -1- rrethyl et hy~' ~12 WL hal
ethsrl | ohenoxyrl acetic acid (Conpoun@l 261 ~H NVR(DVMSO-ds) b ppm 0. 88
(3H, d, J=6.6Hz) , 2.60-2.80 (2H, m , 2.95-3.20 (3H, m , 4.40-4 .55 (2H,
m , 4. 85-5.00 (1H, m , 6.71 (2H, d, J=8.6Hz) , 7. 13 (2H, d, J=8.6Hz) ,
7.24 (2H, s) ( 9.40 (1H, br) Specific Rotation: [oc]~--17.2 (c=0.50,

Di met hyl sul foxide) 2-f2.5-Dichloro-4-f2-ffllS. 2Rl -2-hydroxy-2-(4-h

r oxyphen~, hader-aeakgost aymodpkersio Txethe stiptathoealctioatmixtere was
(Conpound 271 1H NVR(DVMSO-ds) 8 ppm 0. 86 (3H, d, J=6.6Hz) , 2.30-2.70
(2H, m , 2desd3dgspyisle A) splarisn3o35erhml ﬁ)—(@-¢h4514>-60f(i>zmyln'j2 5. 17
(1H, br s) , 6.72 (2H, d, J=8.6Hz) ( 6.91 (1H, s) , 7. 16 (2H, d, J86Hz),
7.19 (1H, @}athgxmhemxylbua):esséeu {3 eom@t aitn gamerdel suligxidecEmpoatiN
Hydrochloric acid) 2-f2-Fluoro-4-J2

_[f(1S. 2RIT2oRmVEFBREFADUTE. IARR GAMAEHRAIrEl KRBT &T R, fqraﬁﬁ Adinutes.

et hyl | phenoxvl acetic acid (Conpound 28I 1H NVR( DMSO- df i pm. 0. 89 (3H,
d, J=6.6Hz¥°, t994692°76°(’2ﬂlxﬁ¥r2 5’1653'a e(jZHatﬁ’)r' agd) £hg §GS(@F¥1“H‘) :
4.25-4.55 (3H m , 5.11 g % -6.6S ng 71 (2H, d,

J=8. 5Hz) (méxtSIe( YRS £xt aﬁte HY} Th’ stbs' ~gaetage - y=1be %xt{ac H3s (' 7. 14

2H, d, J= 36 (2H, br eC|f|cR 149
rooti o av; 7 obek wyPR otk s Uy FR3SH) LYo E it uaTRut & Jﬂ’rﬁfdlr”dw Epte.
- 1- met hyl ~~ nhenox acetic acid (Conpound

75 21 0°C ?‘5’5667%Eegf"gﬁgﬂﬁl?(%ﬁ/séeﬁ%)"eg BBF?FIOIQCE)‘“(%H P&esguéezmz) ,
B R
oo 0. Co0Stanedesy eyt 98%%“%5**’9’* Seviate) O ofNALRVEDY) 8

3.98 (2H §. H oDk 2663 d,
Jis 3&&) 196(%02h%ﬁ§5d2 @E%QOQQ 4- %kl&aﬂgﬁ?hQ%H yb%L1Q?§88a1§§Hg&

J=8. 3Hz r?g_,gpl ti-ony=f 0 2 0 cetic
aci d) ~2 (%'gg‘ﬁé%\;?%pl)é -12 -ifg?RﬁﬁSl Iézlfalj t ir:]%?)drg(?%-dgllo%%dygév%henv~ ~

-1-met hx. , 2eshxh | 3an7nelnetdd, ro=s. @n04<5nhz>a~,ﬁtss c(Hae) ¢)1Ca .qund  3b)
1H NVR( DMSO- ds) 8 ppm 0.90 (3H, d, J=6.6Hz) , 2.55-2.75 (2H) n) 2. 85-3.10
(2H, m ( 31%5-m) 3@ .QUH(2H) o, 4=371H2H, 46)66 (BH,00y 5.6L57I 3HH, ) ( 66838 (1H,
d, J=8.3Hz) ( 6.65 (1H, d, J=8.3Hz) ( 6.71 (2H, d, J=8.5Hz) , 6.82 (1H, s)
( 7.13 (2H(1d, 3*¥8.5Hz) , 7.30-7.55 (5H, n) , 9.40 (2H, br) Specific
Rotation: (oc]p"z=-3.5 (c=0.17, Acetic acid) ~- ~ ~ Chloro-4- f 2- ( f (
1~~2R1 - 2- hvdrox§o2a go Uﬁyéﬂokﬁpﬁéhsﬂ £~ -(§~Phlhy9 grmprhexymd-nal eth~rl 1
- 2- met hoxyphenoxyl. aceti ¢ aci ound 32) 'H NVR (DMSO- d6 8 ppm O.
90 (3H, d, 05*6ﬁﬂ5ﬂ1§5‘en°2‘y)366§at50(&"Bﬂ“gh) in &tiyyl as%‘-t%‘}e (2 A0L)4 W85 (2H,
6. 73 (2 6.78 S) 7.16 2Hd

g)8152250( égggb%%§3p§ﬁ5adlum carbon % gmg and the m xture was stirr
for 3 hours at room temperature under a hydrogen atmosphere.
The catalyst was filtered off, and the filtrate was concentrated
under reduced pressure. Purification of the residue by flash
column chromatography on silica gel (eluent: hexane/ethyl
acetate = 1/1) gave ethyl 2-[5-chloro-4-(2-hydroxyethyl)-2-
methoxyphenoxylacetate (86émg).
'H-NMR (CDC1l,) & ppm: 1.30 (3H, t, J=7.1Hz), 1.35-1.45 (1H, m),
2.94 (2H, t, J=6.6Hz), 3.80-3.95 (5H, m), 4.27 (2H, q, J=7.1Hz),

4.65 (2H, s), 6.80 (1H, s), 6.84 (1lH, s)



77 z ~ o0 c T zooz Specific Rotation: [a] p~=-16.8 (c=0.25, D nethyl 172002
sulfoxide) 4 - j 2-1~" ( 1S . 2Rl -2-H-droxy-2- (4-hydroxyr~henvl ) 21 0C
-1-methv~. i 1H-NWR (DVMSO-d5 + DZO) 8 pgan 0. 96 (3H, d, J=6.7Hz) , 2. 19
(3H, s), 2.87 (2H, t, J=8.3Hz), 3.07-3.22 (2H, m, 3.30-3.39 (1H, m , 4.
61 (2H, s) , 4.99 (1H br s) , 6. 70-6. 82 (3H, m , 7.01 (1H, d, J=8.2Hz),
7.06 (1H, s), 7.17 (2H, d, J=8.5Hz) Specific Rotation: [oc,]0]2=-4.6
(c=1.01, Acetic acid) 2- f2-Ethyrl-4- f2- f f (1S.2R) -2-hvdroxy- 2-
(4-hydrox~_,rnhen~ ) -1 nPr ylPt ~rllar”; n~l Pthyll phenoxvl acetic acid
(CompoLnd ' ~4) "H NVMR(DVSO-d5) ~ ppm 0.90 (3H, d, J=6.5Hz) , 1.14 (3H, t,
J=7. 5Hz) ReZerkDc2 FE@afmplle 2 , 2. 80-3. 00 (2H, m , 3.05-3.20 (1H m ,
4. 34 (2H, s) , 496(1H br s) : 6 55675(4H m , 685(1H s) , 7.10
(2H, d, J=Bthd 2 Lhepge : % (c=1.04,
Acetic acid) ~-~4- f 2- f f ( 1 ~ 2R) -2- Hydroxy 2 (4- h3rdroxypheny| ) -1
-met hyl etbeetatens nol ether], _]~~ 5-di nethvl nhenoxyLacetic acid (Conpound
1H NVR(DVSO- d6) 8 ppm 0. 88 (3H d, J=6.6Hz) ( 1.82 (3H, s) , 2.12 (3H, s)
, 2.30-2.50 (2H, Ta) 3( SzlrrstSQSU(iipln af etBy2023[26ethbixyni-(24 . 30-4. 50
(2 m , 5.13 (1H, brs,646(1Hs),672(2Hd,J86Hz)(674
(1H s) ( Rkv@sokymthyl) phgnemy) aspaarri ¢ IR&6ED | bA: dishporemeehsnec=0. 61,
Dlrrethyl sul foxide) 2- f 4- f 2- f f 1S, ~2R1l -2-H~rdrox~r-2- f

4- hydr oxvt +Redl)) was.- pgdrdy tPEIE-DRTY alypashlprhe 447811t Bitf k@omonet hyl |
hp eno~vl acetic acid hydr ochl oride %Conbound 36) 1H NIVR DVSO-d6 + D~0) 8
ppm 0.97 ESEPedatyIg. 7R the mpriuyg wasspiyred g & "(sztqﬁ T2. 79
(2H, s) , 4,99 1HdJ24Hz) 6.7 2H, d, J=8.5Hz), 1H, . d,
J=8.6Hz), TPITEAAFiAD FLETHES) wg§ LA BRHuEApD o% ?oemm %uljlr-egHz)

?p?czggc 2%%2& Eyhé%&%t%r éETH4 ngy%ﬂgﬁggtﬁftlclqglé%ure waégé%g%rea 2
Lty et B 26t oheldy L PRsg e AR AP e Leund T2 ol MBLRUSO o
J g ‘712|Z§ Zf'kv%ﬂi etl'%ﬁp%é:(e]t?’tebgkéé Tﬁhe?o%% %1 l%eg w%s ‘lig%he?QJSlﬁ (I_%,Ei‘ns)

and dried over anhydrous magnesium sulfate. Removal of the

solvent under reduced pressure gave ethyl 2-[S5-chloro-2-
ethoxy-4- (2-hydroxyethyl)phenoxylacetate (1.28qg).

'H-NMR (CDC1,) 8ppm: 1.30 (3H, t, J=7.1Hz), 1.44 (3H, t, J=7.0Hz),
2.92 (2H, t, J=6.6Hz), 3.84 (2H, t, J=6.6Hz), 4.08 (2H, g,
J=7.0Hz), 4.27 (2H, q, J=7.1Hz), 4.65 (2H, s), 6.80 (lH, s),

6.87 (1H, s)

Reference Example 22
acetate -

To a solution of ethyl 2-[4-(2~-hydroxyethyl)-2-
(trifluoromethyl) phenoxylacetate (224mg) in dichloromethane
(2ml) were added triphenylphosphine (260mg) and carbon

tetrabromide (396mg), and the mixture was stirred for 30 minutes



Specific Rotation: [a]p'Z--5.7 (c=1.05, Acetic acid) 2- f 4- f 2- F10C7T Q05
2R1 < 2- Hvdroxv-2- (4-h~ ro~r~henyl)

- 1- net hyl et hx, | | am nol et hxl ~-2-ni trophes®xyl acetic acid (Conpound 381

1H NVR(DMSO-dfi) 8ppm 0.95 (3H, d, J=6.7Hz) , 2.90-3.05 (2H, m 3. 15-3.40
(3H m , 4.85 (2H s) , 5.05-5.15 (1H, m) , 6.05 (1H, br), 6.76 (2H d,
J=8.5Hz), 7.16 (2H, d, J=8.5Hz), 7.22 (1H, d, J=8.7Hz) , 7.50 (1H, dd,
J=8.7, 2.1Hz) ( 7. 81 (1H, d, J=2.1Hz) , 8.90 (1H, br) , 9.40 (1H, br)
Speci fi ¢ Ratatioem tkappzazutesd (THE.EScdNAdiootOrias adude-iffto a

2- Carbamoyl -4- f 2- f f ( 1S. 2Rl -2-hydrox, ~r-2-

(4- hvdr ox~gpherated] aqgueblnygl el umabirarbehatkl Bheneiynacad exatadted
(Com~~ound 391 "H NVR(DMSO-ds) 8ppm 0.87 (3H, d, J=6.4Hz) , 2.60-2.90 (5H,
m 4.33 (2With) dickléZzomtidhabe.s)The 5ed0r{dt way wasedwi(2Hwater) 38d5Hz) ,
6.92 (1H, d, J=8.5Hz), 7.01 (2H, d, J=8.5Hz), 7.05-7.20 (2H, m) , 7 .22
(1H, br s)driéd &6ef ldhhytral=2mebinesivd. H4lfdte. brafer tHelsOl €2rP0@2 79
-2- f2-Fornylamno-4 f2- f f (1S, 2Rl -2-hydroxy-2-

(4hydr ox~heryloyet- npdby| mdudddpirrekerhy| puhehycawvi an-etfi chact «s {dosrpgund
40) 1H NVR(DVMSO-d5) 8 ppm 0.80-1.00 (3H, m ( 2.50-4.00 (5H, m ,
4.20-5.40 €3HshnFolempOcBranatssraphySpecsilicRael i (@ludgroc, Fi2530%06
(c=0.25, Acetic acid)

2- f 2- Chl or Beghppei/hekSneRr- 2/AVdoexe- 2thylhedrldxvidhbmemeethylH-RVR
(DVMSO-d6) S ppm 0. 88 (3H, d, J=6. 6Hz) ( 2. 30-2. 60 (2H, m , 2. 80-2.95
(2H, m , 3r¥sfiuggopremhydy Phegogyl@gmtasr (148m8)4.60 (2H, m , 5.09 (1H,
br s) , 6.p3 (1H, s) , 6.72 (2H, d, J=8.5Hz) , 6.98 (1H 's), 7.15 (2H, d,
J=8.5Hz) SPETH¥R (CHotdtd BRM: (o8 (I8 6.,87TE=2HDO, 3A38t (ZH ati dy=72-4Hz) ,

Ca 8;55%23@6 =P ﬁai;a-eﬁi%a; Gl TRRoat deekt d28ei® ( Gofifound
421 ' H NVR O-.d6 0_8 J=Q6. , ~1.34 (3H, , =7. ,
2.30-2. 65 %?HE Sy ?=§:§§g519§'§3ﬁiﬁﬁy Pds.??ggééozciaf’g)y;4%.déﬂczgﬁt),

J=7.0Hz) , iZS?j}é' 50 (2H m ( 5.13 (1H, br s) , 6.67 (1H, s), 6.68 (1H,
s), 6.72 (EH, 'd, 328.5HZ), 7.15 (2H, d, J=8.5Hz), 9.37 (1H, br) "Specific
Rotation: [a,]0" =-7.2 (c=1.10, 1N Hydrochloric acid) ~,- f 2-
(Di met hvl am nocarl ~onvl |l -4- f 2- f f (1S.2R) -2-hydroxy-2- (4acid
(Co~, nr ~oupdrd3kncE MYRLPYEOodb) 8 ppm 0.96 (3H d, J=6.7Hz) , 2.81 (3H
s)
The following compounds were prepared according to a
similar manner to that described in Reference Example 22 using

the corresponding hydroxyethyl derivative.

'"H-NMR (CDC1,) dppm: 1.29 (3H, t, J=7.1Hz), 3.08 (2H, t, J=7.5Hz),
3.54 (2H, t, J=7.5Hz), 4.27 (2H, q, J=7.1Hz), 4.69 (2H, s), 6.80
(1H, 4, J=8.4Hz), 7.04 (1H, dd, J=8.4, 2.2Hz), 7.25 (1H, d,
J=2.2Hz)

-4 = (D= i
'"H-NMR (CDC1,) 8 ppm: 1.29 (3H, t, J=7.1Hz), 3.17 (2H, t, J=7.1Hz),
3.56 (2H, t, J=7.1Hz), 4.27 (2H, q, J=7.1Hz), 4.77 (2H, s), 6.95
(1H, d, J=8.6Hz), 7.38 (1H, dd, J=8.6, 2.3Hz), 7.75 (lH, d,

J=2.3Hz)



21 0 C T 2002 80 2.90-3.05 (5H, m , 3.15-3.65 (3H, m , 4.70-4.90 (2 m
, 5.05 (1H, br s) , 5.90 (1H, br) , 6.76 (2H, d, J=8.5Hz) , 6.85-6.@561271 1
m , 7.10-7.30 (4H, m) , 8.72 (2H, br) 54 9.36 (1H, br) , 13.00 (1H, br)
Specific Rotation: [oc)oZ --2.7 (c=0.37, Acetic acid) 1H NVR(DVSO ds) b
ppm 0.88 (3H, d, J=6.63Hz), 1.78 (3H, s), 2.25-2.35 (1H, n), 2.40-2.50
(1H, m, 2.85-3.00 (2H, m, 3.20-3.50 (1H, m ( 4.40-4.50 (2H, m , 5.20
(1H, m , 6.62 (1H s) , 6. 72 (2H, d, J=8. 47Hz) , 7.02 (1H, s) ( 7.17 (2H,

: : ) bh T o ¢ (15.2R
- 2- hxdr oxy-2- (4-hydr oxyphenyl ) -1-net hyI et hyI | am nol ethyll phenoxyl
aceti,,~ ad-MRCODTIYNG pEm: 1H NNBHDMBOUEG). 182zppr3 . 12 (8H, (BH7=d, 1H=P, 6Hz) (

2.25-2.60 (2H, m , 2.90-3.00 (2H, nm , 3.15-3.30 (1H, m , 4.45-4.60 (2H,
m , 5. 123 (3H,(28r, 8) J=76.1H2)(24, 2, (2H58q5HA7 .,.1H&x)7,74( 1B, (2H], s)=I4. 81
7.3Hz) , 6.97 (1H, dd, J=11.8, 7.2Hz) , 7. 14 (2H, d, J=8.5Hz) , 9.30 (1H,
br) Exanpl €l X ~jJ28 HHdz X5t -36 €11, dd f J=8., %, _QR)HZ)Zr hy cf ox{:2, d,

4- hydr oxynhenyl ) ~-nethyl ethyl | am nol et hyl | nhenoxyl acetic acid (Conpound
461 To a sbtdrim® of 2-[2-benzyl oxy-4-[2-[[(1S,2R)-2

hydr oxy- 2- ( 4- throxiphenyl ) - 1- met hyl et hyl ) am no] et hyl ] 21 0 C T 2UU~ s~
'H-NMR (CDC1,) dppm: 1.30 (3H, t, J=7.1Hz), 3.21 (2H, t, J=7.6Hz),
3.56 (2H, t, J=7.6Hz), 3.88 (3H, s), 4.27 (2H, q, J=7.1Hz), 4.65
(2H, s), 6.78 (lH, s), 6.83 (lH, s)
'"H-NMR (CDC1,) 6ppm: 1.30 (3H, t, J=7.1Hz), 3.09 (2H, t, J=7.7Hz),
3.52 (2H, t, J=7.7Hz), 3.80 (3H, s), 4.28 (2H, q, J=7.1Hz), 4.60
(2H, s), 6.36 (lH, dd, J=8.3, 2.4Hz), 6.53 (1H, d, J=2.4Hz),
7.03 (1lH, d, J=8.3Hz)
'H-NMR (CDC1,) dppm: 1.30 (3H, t, J=7.1Hz), 1.44 (3H, t, J=7.0Hz),
3.19 (2H, t, J=7.5Hz), 3.55 (2H, t, J=7.5Hz), 4.09 (2H, q,
J=7.0Hz), 4.27 (2H, q, J=7.1Hz), 4.65 (2H, s), 6.78 (lH, s),

6.86 (1H, s)

Reference Example 24

-

- - - - - = -5-—

To a stirred solution of ethyl 2-[4-(2-bromoethyl)-3-
methoxyphenoxy]acetate (640mg) in dichloromethane (4ml}) was
added tert-butyl hypochlorite (251ul) at room temperature, and
the mixture was stirred for 30 minutes. To the reactionmixture

was added a solution of sodium sulfite (504mg) in water (2ml),



phenoxy]acetic acid (97ng) in acetic acid (4nml) was added 10% pal | adm 00
carbon (wet, 50%water) (30ng) ( and the m xture was stirred for 50 i PL&
at room tenperature under a hydrogen ashosphere. The catal yst was filtered
of f, and the solvent was renoved under reduced pressure. After addition of
ethyl acetate to the residue, collection of the resulting insoluble
material by filtration gave 2-[2-hydroxy-4-[2-[[(1S,2R)-2 _

hydr oxy- 2- (4- hydr oxyphenyl ) - 1- met hyl et hyl ] am no] et hyl ] phenoxy] aceti c acid
(77mg) . 1ENVREBVBGsaR)t iB@pmi x0ued w8k, sdirjed. Héiz)30 rimbe®s Ot (dm )
3.05-3.50 (3H, m ( 4.12 (2H, s) , 5.00 (1H,~_br s) , 6.05 (1H br) 6. 51
(1H, dd, re=®p®ratwdid) The. 85xtikHe dasJektBhizred 8iTH €2hyldacétdrbHz) |
6.83 (1H, d, J=B.OHz) ( 7.15 (2H, d, J=8.5Hz) , 8.90 (1H, br) , 9.45 (1H,
br) Speci flihe Roganioniayes] pSwadhed ¢i+0h Dk ingcand dricidddvex andiwd oz f
2-Dinethxlamno-4- f 2- f f ( 1S . 2Rl -2-hvdrox~r-2- ( 4-h~ roxyphen~, L)

- 1- met hy| etagnes iam avlfatayl AL Rirtbrs3dlverd Wes aempCbupoand edijced

N, N- Di met hyl - 2- [ 2-di met hyl ami no-4-[2-[[ (1S, ZF%-Z .

hydr oxy- 2 Pesapdreoxpphéayrationmthihetnad Jdue by rediyn preasxykadarsd de
(503ngy) was dissolved in 1IN aqueous sodi um hydroxi de solution (6.0nl), and
t he sol ut iUl AEINEPFFHPI0 Horid ifa gedonedegpdr athfxa@ne /a¢hyl

Hydrochloric acid ( 6 s added to the stirred reaction m xture

e o aisasaany = i ndle 3Bl oatA-oh - PR P A I B by

medi um pressure 21 OCT 2002 82 |j quid columm chromat ography on ion
exchange PESHPXYRAFITRYREREH2 . ¢ 8?5&19,) ‘DI Al ON~ HP-20) (el uent:

ter/methanol = 110 to 1/1
D5 i et Ay RHRRBE S B oprE 1 Ry 35 1y By L5 ke By A0iGiEmyTT? 1888k hyl et hy
] ani hyl i c.ac "~ NVR( DVEO. d= 89
(éﬁm S,O] ﬁga%éw?ﬁnoéy%%ggg%’?giﬁ%eﬁgngg ’85-43.285%14?' =,7)-%,§_ZLEE) g‘}é%’ (1H,

437 (2H, ) . 505 (dH.\b A0 (1H, dd, J=8.3. I.7Hz) .

D o5 6 ot (Ez%g Sﬁ% ,6'24.7(730(1%%H,8’d,r hsl }?',s(’7.13 (2H, d. J=8. 6H)z) i

Specific Rotation: [a]p Z=-10.9 (c=1.06, Acetic acid) Exanple_ 7 Ethyl
2-f2-chl 0~0-4-f2-ff(1S. 2R) 2- hxdr oxy- 2- (4- hvdr oxvphenyl ) - 1-net hyl et h3rl | am n
ol et h5r 11 phaeraaHaceat 1= drochl ori de (Con~nound 48) To a stirred solution
of ethyl 2-[2-chloro-4-[2

To a solution of 5-formylsalicylic acid (2.5g) in
methanol (25ml) was added a catalytic amount of concentrated
sulfuric acid, and the mixture was heated under reflux for 17
hours with stirring. After concentration of the reaction
mixture under reduced pressure, water was added to the residue,
and the resulting mixture was extracted with dichloromethane.
The extract was washed with water and dried over anhydrous
magnesium sulfate. After the solvent was removed under reduced
pressure, the resdidue was dissolved in N,N-dimethylformamide
(20ml). To the solution were added potassium carbonate (2.29g)
and benzyl bromide (2.0ml). After the mixture was stirred for
1 hour at 60°C, water was added to the reaction mixture and the

resulting mixture was extracted with diethyl ether. The



[[ (1S, 2R) - 2- hydr oxy- 2- (4- hydr oxyphenyl ) - 1- net hyl et hyl ] am no] et hyl ] pzf?%)ﬁll(fb
cetate (390ny) in ethyl acetate (5ml) was added 4N hydrogen chlorid ?
solution in ethyl acetate (500Al) at roffntenperature, and the m xture was
stirred for 15 mnutes . After renoval of the solvent under reduced
pressure, diethyl ether was added to the residue. Collection of the
resulting insoluble materis.| by filtration gave ethyl

2-[2-chloro-4[ 2-[[ (1S, 2R1- 2- hydr oxy- 2- ( 4- hydr oxyphenyl ) - 1- net hyl et hyl ] am no
] et hyl ] phesaxypatetad @alhedochtiomiate ( 408ipine BubbRGDEBEOLESs)add dpaed0. 96
(3H, d, J=6.7Hz), 1.21 (3H, t, J=7.1Hz), 2.90-3.05 (2H, m, 3.15-3.40 (3H,
m, 4.17 (8Merqanhy2tolGsCm#zgleB2uB3sidifatéHz)Aftdr 9thé2¢hlwdnt ®a®H8 (1H, br
s) ( 5.90-6.00 (1H, m , 6. 76 (2H, d, J=8.6Hz) , 7.02 (1H, d, J=8.6Hz) (
7.10-7. 20 ¢8HoveH ynderdFedlideddprésgukelz)puBl Bxcq2ign lorf) the. rEls i(dig byg)
Specific Rotation: [cc]o'--10.3 (c=1.00, Ethanol) Exanple 8 Ethyl

2-12.5-di chllesb-abfulmy cli1SnaRIg2ahldoonyi Rig¢al ged fokyemenhekane/ethgths
ethyl 1 amno 1 et.~~, ~phenoxy~acet ate hxdrochl ori de (Cor‘rEound 491 Et hyl
2-[2, 5-di chArerets- rzémusazlaz) mgthyélr éxpepzyfoxy-S-formylbenzoate

hydr oxypheng ?7 1-met hyl et hyl ] ami no] et hyl ] phenoxy] acet at e hydr ochl ori de was
prepared ad @Phg to a simlar manner to that described in Exanple 7 using
t he correspondl n% phenoxyacet ate derivative. 1H NVR(DMSO dfi) 8 ppm 0.97
(3H, d, J=6.7Hz)T01228tiBFpd SUIRPRELRH °f3meBbYétHSP{‘SPWlHPOSPEO!EBU"(‘2H d,
J=7. 1Hz) 498(2Hs;,507(1H br, s) ( 5.9 =4.2Hz) , 6.76
(2H, d, J—%rslnli?e (4.4g (2P1 tgrrghgdgpfpran é%ov‘ih Wéf avldsQ ¢1RbMsp- 8. 85

(2H, br) 9 i 11':_1& U% eC|f|clRo a’gtlaog %%&f trcﬁﬁlod'r I%Eggnol)

Exanmeg??% } BriRy. A0 hgxapes ( bRYT Oy GRBRETITUTe,

(i Tyt oxvphgnyL g ogeLul Bhe LARTLACKELY hOIEnoryh pEet e reaceion

2-[2-chlorgs 430,26l [61S.6B) 28 RYALOYYe 2- L A IMAr Oy PRE WL sy £ ”z‘i-t@éﬁlﬁhh-\/'i
oxy~5-formylbenzoate (2.82g}) in tetrahydrofuran (40ml) was
added, and the resulting mixture was stirred for 15 hours with
gradually warming up to room temperature. To the reaction
mixture was added water, and the resultingmixture was extracted
with ethyl acetate. The extract was washed with brine anddried
over anhydrous magnesium sulfate. After the solvent was
removed under reduced pressure, purification of the residue by
flash column chromatography on silica gel (eluent: hexane/ethyl
acetate = 4/1) gave methyl 2-benzyloxy-5-vinylbenzoate
(2.63qg) .

To a stirred solution of the obtained methyl 2-
benzyloxy-5-vinylbenzoate (1.52g) in tetrahydrofuran (15ml)
was added dropwise a solution of 9-borabicyclo[3.3.1]nonane
(726mg) in tetrahydrofuran (15ml) at -20°C, and the mixture was
stirred for 17.5 hours at room temperature. After the reaction

mixture was cooled to 0°C, 2N agqueous sodium hydroxide solution



84 21 0 C T 2002 am no] et hyl ) phenoxy] acetate (770nmg) in ethanol (4n%)‘ 002
added net hanesul fonic acid (79al) at roomtenperature, and the m xtlOre was
stirred for 30 mnutes . Collection of 5The resulting precipitates by
filtration gave ethyl
2-[2-chloro-4-[2[[ (1S, 2R) - 2- hydr oxy- 2- (4- hydr oxyphenyl ) - 1- net hyl et hyl ]

am no] et hyl ) phenoxy] acet at e nmet hanesul fonate (220ng). " H NVR(DVSO d6) 8
ppm 0.95 (3H, d, J=6.6Hz) , 1.22 (3H t, J=7.1Hz) , 2.32 (3H, s) , 2.
85-3.00 (218,.9mM1), a8d Ik 3gdBo(SHydyogenpéTok 28k splutian HE) Bmd) 9&L2H, s),
5.00 (1H, M, 5.95 (1H m , 6.76 (2H, d, J=8.5Hz) , 7.02 (1H, d, J=8.5Hz)
, 7.17 (2lddded Io8thetmixtired 4] the rés8lEkny mixureé Wds sFirge@8%Fd: 65
(2H, m, 9.39 (1H, s) Specific Rotation: [oc]pZS=-8.8 (c=1.05, Methanol)
Test Exand bobrFhat exper temperédrreea, Tathrar€adt hor aricdegteovastadrddat i na
Urinary bl adders of nmale ferrets (1100 to 1400g in body weight) were

i sol at ed aadteur rerdy e ciReu IShiog I iUl se watsy iqrs refc tgshrobtihnettdiyd 10 mmin
l ength and approximately 2 mmin width were prepared. The experinment was
conduct ed aastor el ng The EHEIREGnHE SnraRogd Whéhpgéﬁaﬁataindnﬁirﬁe@hanurensi on
of g were exposed to Krebs-__Henseleit solution naintained at 37C and
gassed wi @nhy ol readie OB cidatandAiseEarB8nsalygndeWas Bsaredensi ons
of urinary bl adder were isonetrically neasured with a force-di splacenment

transduceMTERF REBIREY PTASEESE (cBREIGAG2RAS  cBifuF AL ToF Y aaded tir3the
bl adder SOOI SHRAGTAPHIE | T 2 G5 €00 S ST HLE Sl essod as
oxpr cosed “HE TR The UGEIT MRy Wels BRI S5sl Y CRTOARTAR on of
the test benzoate (1.30g).

'H-NMR (CDC1l,) S ppm: 2.83 (2H, t, J=6.5Hz), 3:85 (2H, t, J=6.5Hz),

3.91 (3H, s), 5.17 (2H, s), 6.96 (1H, d, J=8.5Hz), 7.25-7.55

(6H, m), 7.69 (1H, d, J=2.4Hz)

To a stirred solution of methyl 2-benzyloxy-5-(2-
hydroxyethyl)benzoate (1.43g) in dichloromethane (20ml) were
added N,N—diisop;opylethylamine (1.0ml) and chloromethyl

methyl ether (460{4l) under ice-cooling, and the mixture was

stirred for 17 hours at room temperature. To the reaction
mixture was added a saturated aqueous ammonium chloride
solution, and the resulting mixture was extracted with
dichloromethane. The extract was washed with brine and dried
over anhydrous magnesium sulfate. After the solvent was
removed under reduced pressure, purification of the residue by
flash column chromatographyonsilica gel (eluent: hexane/ethyl
acetate = 4/3) gave methyl 2-benzyloxy-5-(2-methoxymethoxy-
ethyl)benzoate (1.19g).

To a solution of methyl 2-benzyloxy-5-(2-methoxy-



conmpound required to produce 50% of the relaxation (i.e., EC o val té%)l.oﬁrmz
result was shown in the follow ng Table 1. [Table 1] Conpound No . EC, 0
val ue (M 243. 1x10-9254. 2x10-~26 |1 1. 7x1058271. 9x10- g281. 9x10- 9299.
8x10-9306. 8x10- B311. 1x10- 8331. 6x10-a351 . 0x10-8361. 3x10' ' 375. 3x10-9381 .
6x10' 940 | 4. 1x10-9433. 4x10-"' 466. 5x10- 9-476. 3x10- 9487. 4x10- 9497 . 2x10-1j
(RN R -BRL-373441 . 6x10-~ 21 0 C T 2002 ss Test Exanple 2 The
experiment for measirrinQ (i~-adrenocepto~ stinulating effects Atria of
mal e SD r afre thxy atd y4A0 e rizearedy lwd ght In vk tharsol dilétlandashadeéxpedN ment
was conducted according to the Magnus nethod. The preparations with a
t ensi on of a@UBPusesedérpostedr @xide siodulEdesel & mibl landbihednhxBRReKagt 37C
and gassed with a m xture of 95% oxygen and 5% car bon di oxi de. The cardi ac
contracti | hieptrss unserereifdalx ForedSuneauieshwithop ebrdiRgl acdehesw cthe
transducer, and heart rate was recorded via_ a tachonmeter. A test conpound
was added EERATHONVBEYTLUFAMEEaGe0bed @af i€ r aN oG inric asier(ad@iti on of
10-9M i soprot erenol was expressed as 100. The drug efficacy was eval uated
as the con#éft radesh o (e e Lidmso THE TEGuiasd SXd-TRBRFc & 1808 i ncr ease
of heart rate per mnute (i.e., ECso value). The result was shown in the
fol | owi ng Falshdoxromethang .c TheoppptBFCt THbt @aghecoipshnBr hoe . 38 daidde
(M 24>10-' 257. 0x10-5, | 26~ >10-" | 274. 0-'283.0x10-5 i29>10-
| 30>10- 931 9YGF3 3B KEFO 3R BLFF B EV1G-24573. 8% 16T 5B5. 8R15SB%0¥25x10- s435.
373442 7x10-"

8X10-5462.%X10b5 -47>10I%ﬁé481 7X10-5496:8X1075££§ﬁF%%-BEk- 42 .

Test ExanpF&™SVFfe BRBEA FEHIST BF SREHEGr | Ty { PRt b 2 bR Ao  § SIS ng
from hexane and diethyl ether (1/1) gave 2-benzyloxy-5-(2-
methoxymethoxyethyl)benzoic acid (1.23g).

To a stirred scluticon of 2-benzyloxy-5-(2-methoxy-
methoxyethyl)benzoic acid (900mg) in tetrahydrofuran (25ml)
was added 1,1’ ~-carbonyldiimidazole (507mg) at room temperature,
and the mixture was stirred for 1 hour. To the reaction mixture
was added 28% ammonium hydroxide (3ml), and the resulting
mixture was stirred for 30 minutes at room temperature. Water
was added to the reaction mixture, and the resulting mixture
was extracted with ethyl acetate. The extract was washed with
brine and dried over anhydrous magnesium sulfate. After the
solvent was removed under reduced pressure, crystallization of
the residue from hexane and diethyl ether (1/l1) gave 2-
benzyloxy-5- (2-methoxymethoxyethyl)benzamide (700mg) .

To a solution of 2-benzyloxy-5-(2-methoxymethoxy-
ethyl)benzamide (721mg) in methanol (10ml) was added
concentrated hydrochloric acid (0.7ml), and the mixture was

heated under reflux for 1 hour with stirring. Water was added

to the reactionmixture, and the resultingmixture was extracted



Uteri of pregnant SD rats (pregnancy day 21 ) were isolated and 210512%2
| ongi tudinal strips of approximately 15 mmin |ength and approximately 5 nm
in width free fromthe basal plate merégprepared. The experinent was
conducted according to the Magnus 21 0 C T 2002 88 nethod. The
preparations with a tension of 0.5g were exposed to Locke-Ri nger solution
mai ntai ned at 37C and gassed with a m xture of 95% oxygen and 5% car bon

di oxi de. Spont aneous contractions of myonetrium were isonetrically, neasured
with a fortetHiESHYAcRRRM te r arfdRUBEFT ARE Wadch? 8RBT WA HheRT 1 RBAIGURAE: /s

cunul atively added to the Magnus bath every 5 m nutes. The drug efficacy
was eval udl BeE adnhHEr QHi BRI 2 H R %‘flft?]’éeteé‘tft&frrﬁg\?n(forlé’(ﬁﬂtr ghasto produce

50% of the inhibitiopn of uterine contractjon (i..e.., EC ~ valu b

ot | o RSk R SR e SR oy b BthRR NS A F2thT i on of
t he test conyo nd mﬂ%g bhe sum of ut.erine ontractiogs duriqg 5 HEQﬁées

bef ore addi®Tbh"of FetrEstEE dDRAEER aEXp RS AP 58-1661°

result was_.shown_ in the follow.ng Tapble 3 ~.0c T.20 89 [Table 3
ommound N LR E I T ¢ Rre LSRR s oAy dn e B e 3 B o o6
BX10-5
I293.9x10'%%H%?%&10-5311.9X10-fi331.3x10-'351.8x10-6362.0x10-5377.6x10-'382

BRL- 373443 TORIG0G b BPRS aRpPE & ot nHS  PER o < b 2R eSS adhohas
s L SOERLY P (R one LECISS A g2 VBB vt o
of 29/kg. Nogdegif, of PHLFBES V&, GPSETYEH (1H, br), 8.11 (1H, d,
J=2 .4Hz)
To a solution of 2-benzyloxy-5-(2~hydroxyethyl) -
benzamide (519mg) in dichloromethane (6ml) were added
triethylamine (290ul), N,N-dimethylaminopyridine (24mg) and
p-toluenesulfonyl chloride (400mg) subsequently, and the
mixture was stirred for 17 hours at room temperature. After
concentration of the reaction mixture under reduced pressure,
purification of the residue by flash column chromatography on
silica gel (eluent: diethyl ether/dichloromethane = 1/1) gave
2-benzyloxy-5-[{2-(p~-toluenesulfonyloxy)ethyl]lbenzamide
(627mg) .
2-Benzyloxy-5-[2- (p-toluenesulfonyloxy)ethyl]-
benzamide (627mg) was dissolved in methanol (5ml) and
tetrahydrofuran (5ml), and 10% palladium carbon (wet, 50%
water) (169mg) was added to the solution. The mixture was
stirred for 1 hour at room temperature under a hydrogen

atmosphere, and the catalyst was filtered off. Removal of the

solvent under reduced pressure gave 2-hydroxy-5-[2-(p-
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water, and the resulting mixture was extracted with ethyl
acetate. The extract was washed with water and brine
subsequently, and dried over anhydrous magnesium sulfate.
After the solvent was removed under reduced pressure, diethyl
ether was added to the residue and the resulting insoluble
material was collected by filtration to give ethyl 2-[4-(2-
bromoethyl)-2-carbamoylphenoxyjacetate (250mg).

'H-NMR (CDC1,) S ppm: 1.34 (3H, t, J=7.1Hz), 3.16 (2H, t, J=7.3Hz),
3.57 (2H, t, J=7.3Hz), 4.33 (2H, q, J=7.1Hz), 4.73 (2H, s), 5.81
(lH, br), 6.82 (lH, d, J=8.4Hz), 7.33 (lH, dd, J=8.4, 2.4Hz),

8.11 (lH, d, J=2.4Hz), 8.40 (1H, br)

Reference Example 26

To a solution of 4-hydroxyphenethyl alcohol (4.28g) in
acetic acid (40ml) was added nitric acid (2.6ml), and the
mixture was stirred for 40 minutes at room temperature. After
concentration of the reaction mixture under reduced pressure,
water was added to the residue, and the resulting mixture was

extractedwith ethyl acetate. The extractwas washedwithbrine



OH H [wherein R b represents a hydroxy group or a | ower al koxy~ grouﬁﬂ(ﬁidmz
is a hydrogen atom a |ower alkyl group or a halogen atom R4g represents a
| ower al kyl group ) a hal ogen atom or aghydroxy group ; the carbon atom
marked with (R) represents a carbon atomin R configuration; and the carbon
atommarked with (S) represents a carbon atomin S configuration] or a

phar maceutical ly acceptable salt thereof. 3. A phenoxyacetic acid
derivative as clainmed in claim2, selected fromthe group of

2- [ 2- br ono-athd 2o iledl BvaR) -ahiwdtomsy madrdediynr ealFkery.| ) Rémevhyl ethyhkam no]
et hyl ] phenoxy] acetic acid,

2- [ 2- chl or A-ehq [urids 2 Rledrdedd ipmes-sir el dawe dxyHhlyeimd Yy—RBretrhiydet-hyl ] am no
] et hyl ] phenoxy] aceti c aci d,

2-[ 2, 5- di clheEmethy12-4)]ddhS2R)>.38g)dr oxy- 2- (4- hydr oxyphenyl ) - 1- et hyl et hyl ]
am no] et hyl ] phenoxy] aceti c acid,

2-[4-[2-[[ (1S, 2Rro2-hysdrlanti-o2- 4- 4y dhexdnelxemgal’ Fnitrepingnettin ] @lwohollet hyl ]
-2, 5-di met hyl phenoxy] aceti c acid, i

2- [ 2- hydr oxiys--#0R- [ BES;exRne2 - (MZd 160Ky - g [aridiegk ot Hutr mettbdrettey| | ami n
o] et hyl ] phenoxy] aceti c acid, ethyl

2-[ 2- chl or d-74-322) [orkb, mnwwg—mwﬂmdﬂ J2Smlnet rdetdine ] ami n
o] et hyl ] phenoxy] acetate, ethyl

2-[ 2, 5- di cAligytorre [Wag [S(tﬂsm Iy deprs @4 rogm Zempegatppn? The
hydroxyphenyl) 1- nethylethyl]anlno hyl ] henoxy]acetate and et hyl

2 (1”12 ([ i MRz . (/o ORrshar ) STcmaeis iscrrare s

am no] et hyl 5-di met hy enoxyl] acetate, or a p rnaceutlcally accept abl e
o 1 her SEPTCET R At AR &9? SEEiT co?:rg?l £FAGUAE A8 active

di ti d t I
or . phar mEATIWAT 5 e CE¥taBP B ArT  LRERED " K T ShOME (o The 20
. a |
byi nt est | ndv fpe??vr%?? ) - BEF inadns AR SRR Do R RSO RRE TR S,

the di seaS%soﬁ,ae%scegpgxrbf 4o paLaulieorc Vel IDLILLLY, fr DRLIALY U act,

whi ch COI’TpI’I Ses as e active |1 hgre rent” a enoxyacetl ¢ acl I'va IV€ as

claimed in fQ.Jo‘i’rl Behyl ?ac%rta?te fifved AN BCeltd ro‘i@]ét)ﬁ ﬁ%‘)lr?lbéﬁ—sm t

t hereof . 6, use of phenoxyacetl c aci d dérivative a almed in claim1l

, 2 or 3 ,p@lrer@mafmtmee@h)né&&%m&blﬁ S@ldy thereof for the
manuf acture of a pharmaceutical conposition for t'he prevention

ortreat mentginehespty,) ypendl ycemi 8, 7% he i sgasesssaysed by j+4 estd)nal
hypernotility, pollakiuria, urinary incontinence, depression, or the

di seases cau®ed (3¢ ,bishi,aBy 18al(édl, i sby ByperBo20| (2, of) bidigdy(2kact)., ' 7, A
process for the manufacture of a pharnaceutical conposition for the
preventi on 7orl % r(@&t, nent Job . obheki t%., 3hydt gldgcedra, 6t had2Behsescadised!,

byi ntestinal hypernotility, pollakiuria, urinary incontinence, depression,
orthe di sedsey=aud®d by biliary calculi or hypernotility of biliary tract,

93 21 QC T 200z )
To a solution of 2-{4-(2-hydroxyethyl)-2-nitro-

phenoxy]-N,N-dimethylacetamide (1.66g) in ethanol (8.3ml)

were added 37% aqueous formaldehyde solution (l1.66ml) and 10%
palladium carbon (l66mg), and the mixture was stirred for 20
hours at room temperature under a hydrogen atmosphere (5kgf/cm?).
The catalyst was filtered off, and the solvent was removed under
reduced pressure. Purification of the residue by medium

pressure liquid column chromatography on silica gel (eluent:

dichloromethane/methancl = 15/1) gave 2-[2-dimethylamino-4-



characterized in the use, as an essential constituent of said 1

phar maceuti cal conposition, of a phenoxyacetic acid derivative as gla?%%@m
inclaiml , 2 or 3, or a pharnmaceuticgddly acceptable salt thereof.

. AF. AF. AU. A2. Anl . A3. A3. AhR Al . ALy. A" h2. Al . AhR Al . A{Y. A A. AA . A An. AA2. AE. A
A A Al . AF. A9. Al . A% A9. AF. AS3. A. Ah. A3. AYl . Ahl . Al'l . Al . AY2. A. AnF. A | . A

. AF. Ah. A5. AYS@ AF. Al . 2. Al . AN . A2. A2. AY. . A{Y.Al2.AIE Al.A AY. A

. AY. AF. Al'Y. AF. AS2. Al 2. AA2. Al F. Al S. A, E. AE. AF{E. A E. AY. AF[ Y. A. AF(. A 2. A A2. AY

Y A LAY, ABYRyAro AV ¥ t AT NFpRAEAY kA ) - &, ) 80hEth#Pacetamide (1.98g).
BCRSs(h|wwnhcAY]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caLuc

a] ca] ca] cajicalvra@sd 3] § pgmlabcabe 2absal g alm)! &2-. 90d338, s), 3.10 (3H,
-}xsnid_ Z]]ca]ca]ca]ca]ca a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca) ca] cajca] daybapcapcataal mal cal 392 (DO P)| 6.70-6.85 (3H, m)

Reference Example 27

- - -4 - - - -

phenoxylacetate

To a solution of ethyl 2-{4-(2-hydroxyethyl)-2-
methoxyphenoxy]acetate {(1.53g) in dichloromethane (30ml) were
added triethylamine (1.26ml) and p-toluenesulfonyl chloride
(1.26g), and the mixture was stirred for 24 hours at room
temperature. The reaction mixture was washed with 1IN
hydrochloric acid and brine, and dried over anhydrous magnesium
sulfate. After the solvent was removed under reduced pressure,
purification of the residue by medium pressure liquid column
chromatography on silica gel (eluent: hexane/ethyl acetate =
3/2) gave ethyl 2-[2-methoxy-4-([2-(p-toluenesulfonyloxy)-
ethyl]phenoxylacetate (2.04qg).
'"H-NMR (CDC1l,) & ppm: 1.29 (3H, t, J=7.1Hz), 2.43 (3H, s), 2.89
(2H, t, J=6.9Hz), 3.80 (3H, s), 4.19 (2H, t, J=6.9Hz), 4.25 (2H,
g, J=7.1Hz), 4.64 (2H, s), 6.55-6.65 (2H, m), 6.70-6.75 (1H,
m), 7.25-7.35 (2H, m), 7.65-7.70 (2H, m)
Reference Example 28

The following compound was prepared according to a
similar manner to that described in Reference Example 27 using

N,N-dimethyl-2-([2-dimethylamino-4-(2-hydroxyethyl)phenoxy]-
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a)J ca] ca] ca] ca] caJca] ca] c”a] ca] c™a] ca] cal] ca] ca] ca] ca] ca] ca] ca! ) &+1k| wzupkf
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10%KK&' () - Mt hi0RMOBL L ))- '31PHA& i)sé&ﬂm%& (B EMLQ¥R& §) ; M- P& ), * H

aB10%& ()-10%& ()-, 10%& ()-z10%& ()-Y 10%& ()-,!'Y 10@&J&T()-,

/Lz[9!S) $16%HB& (LR, 4, J=10.7Hz), 5.62 (1H, d, J=17.8Hz), 6.63 (1lH, dd,

"110%& ()-!3"$10%b& ()-!3"$109%00& ()-!]|Y ! 10%b& ()-yl0%& ()-;

s( hdE! S610%F&7(.)8-.4'1101.0%458’ ,( )6-- 82 (1H, d, J=8.0Hz), 7.25-7.45 (7H, m)

10%& ()-@!10%& ()-L-10%& ()-1+ 10%& ()-bCl @O0%W& ()- @ 10%& ()-& s10%r

& ()-' Flood& () To OIS tiowet0lseiomwian( pf3 2sbenzyloxy~N,N-dimethyl-5~
vinylbenzamide (560mg) in tetrahydrofuran (5ml) was added
dropwise a solution of 9-borabicyclo(3.3.1]nonane (255mg) in
tetrahydrofuran (8ml) at -20°C under an argon atmosphere, and
the mixture was stirred for 14.5 hours at room temperature. To
the stirred reaction mixture were added 2N aqueous sodium
hydroxide solution (3.0ml) and 30% agqueous hydrogen peroxide

solution (2.4ml) under ice-cooling, and the resulting mixture

was stirred for S5 hours at room temperature. To the reaction
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mixture was added water, and the resultingmixture was extracted
with dichloromethane. The extract was washed with brine and
dried over anhydrous magnesium sulfate. After the solvent was
removed under reduced pressure, purification of the residue by
flash column chromatography on silica gel (eluent: hexane
/diethyl ether/dichloromethane = 1/2/2 and methanol/diethyl
ether/dichloromethane = 1/10/10) gave 2-benzyloxy-5-(2-
hydroxyethyl)-N,N-dimethylbenzamide (300mg).

'H-NMR (CDC1,) & ppm: 2.70-2.90 (SH, m), 3.08 (3H, s), 3.65-3.85
(3H, m), 5.08 (2H, s), 6.80-6.95 (1H, m), 7.05-7.45 (7H, m)

To a stirred solution of 2-benzyloxy-5-(2-hydroxy-
ethyl)-N,N-dimethylbenzamide {(300mg) in dichloromethane {(5ml)
were added carbon tetrabromide (366mg) and triphenylphosphine
(289mg) at room temperature, and the mixture was stirred for
20 minutes. After concentration of the reaction mixture under
reduced pressure, purification of the residue by flash column
chromatography on silica gel (eluent: hexane/ethyl acetate =
3/2) gave 2-benzyloxy-5-(2-bromoethyl)-N,N~-dimethylbenzamide
(124mg) .

'H-NMR (CDC1,) & ppm: 2.86 (3H, s), 3.00-3.15 (2H, m), 3.11 (3H,
s), 3.45-3.60 (2H, m), 5.11 (2H, s), 6.90 (1H, d, J=8.3Hz),
7.05-7.20 (2H, m), 7.25-7.40 (SH, m)

To a solution of 2-benzyloxy-5-(2-bromoethyl)-N,N-
dimethylbenzamide (100mg) in methanol (3ml) was added 10%
palladium carbon (30mg), and the mixture was stirred for 15
minutes at room temperature under a hydrogen atmosphere. After

removal of the catalyst by filtration, the filtrate was

&

lzg 2007



"1109%& ()-,,10%<& ()-&Ls10%& ()-0" 10%& () - VWXOYNCHNLOYx&' () - C%;(%gzgp

"$10%<& ()-3!610%*& ()-!D10MB8& ()-!410%j (j & ()-!10%<& ()-qyxnmbC0" 10%

()- 10< 10< 10<9& 109%<& ()-Y7 10%& () -66

510%& ()-y& ' 10%<& () -gl dEnDC 10%0&' ()- @  10%0& ()-F 109%0% () -

10968 () -!109%0& () -9&s10%0& () -1 XxObdEMbC@s10%& () - " 10%0& () -:!10%0& ()-G
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10908 () - @10%0& () - &M 10%0& () - MJdEYNC @ 10%m& () - & 10%r& () -Z

10%r& () - &EdRHERT 2t 10ME8r (Fedbh68Q%Beé3ur@pdid/ tA@nresidue was

10nD: 1 10%&' () -7!10%& ()-5"!10%& ()-310%& ()-210%n& ()- !'210%n& ()-S"xY:/

10m " ! 109085 6 3o 5EQUMEN ( N; N-dimethylformamide (2ml). To the solution
were added potassium carbonate (42mg) and ethyl bromoacetate
(34pul), and the mixture was stirred for 16 hours at room
temperature.. .The reaction mixture was poured intec.a dilute
hydrochloric acid and extracted with a mixed solution of diethyl
ether and ethyl acetate (4/1). The extract was washed with
water and brine, and dried over anhydrous magnesium sulfate.
After the solvent was removed under reduced pressure,
purification of the residue by flash column chromatography on
silica gel (eluent: dichloromethane/diethyl ether = 1/1) gave
ethyl 2-(4-(2-bromoethyl)-2-(dimethylaminacarbonyl)-
phenoxylacetate (72mg).
'H-NMR (CDC1,) & ppm: 1.28 (3H, t, J=6.3Hz), 2.92 (3H, s),
3.05-3.15 (5H, m), 3.45-3.60 (2H, m), 4.24 (2H, g, J=6.3Hz),

4.63 (2H, s), 6.71 (lH, d, J=8.8Hz), 7.10-7.20 (2H, m)

Example 1

A suspension of (1lR,2S)-2-amino-1-(4-hydroxyphenyl)-
propan-~l-ol (475mg), ethyl 2-[2-bromo-4-(2-bromoethyl)-
phenoxylacetate (520mg) and molecular sieves 4A powder {1.42g)
in N,N-dimethylformamide {4.7ml) was stirred for 2 days at room
temperature. Purification of the reaction mixture by medium

pressure liquid column chromatography on aminopropyl silica gel
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90, 10%yy& ()-t!, 109N N[ & ()-t, 10%@&' ()-t L9t 10%@& ()-&& (({)])})~) UI? 10m
10@ 10@ 10@&39! 10%@&' () - 3110%a& () - YOM 10%@&' ()-m ! ! FOd0% [ & ()

"@!10%-& ()-f~)))<*vrg++a?Ul? 10m!!10%3 b3 & ()- !109%& ()-

Ld! 1098 () (& 108K (di881006Methane &€ akd: =at0/1) -gav8\&thyl 2-[2-

bromo-4-{2-[[(lS,2R) -2-hydroxy-2-(4~-hydroxyphenyl)-1-

methylethyljamino]ethyl]phenoxyjacetate (356mg).

'H~NMR (DMSO-d,) & ppm: 0.80 (3H, d, J=6.4Hz), 1.15-1.30 (4H, m),
2.40-2.80 (5H, m), 4.17 (2H, g, J=7.1Hz), 4.35-4.45 (1H, m),
4.80-4.90 (3H, m), 6.67 (2H, d, J=8.5Hz), 6.87 (1H, d, J=8.5Hz),
7.00-7.15 (3H, m), 7.41 (1H, d, J=2.1Hz), 9.13 (1lH, br)

Specific Rotation: [0],*=-5.6° (c=0.82, Acetic acid)

Example 2
The following compounds were prepared according to a
similar manner to that described in Example 1 using the

corresponding phenoxyacetic acid derivative.

'H-NMR (CDC1,) S ppm: 0.98 (3H, d, J=6.4Hz), 1.33 (3H, t, J=7.1Hz),
2.60-2.85 (4H, m), 2.90-3.05 (1H, m), 4.31 (2H, g, J=7.1Hz),
4.47 (1H, d, J=5.6Hz), 4.69 (2H, s), 6.64-6.75 (3H, m), 6.91
(1H, dd, J=8.4, 2.1Hz), 7.06 (2H, d, J=8.6Hz), 7.13 (1H, d,

J=2.1Hz)

'"H-NMR (CDC1,) & ppm: 0.95 (3H, d, J=6.4Hz), 2.60-3.05 (5H, m),
3.87 (3H, s), 4.49 (1H, d, J=5.3Hz), 4.63 (2H, s), 6.77 (2H,

d, J=8.6Hz), 7.05-7.15 (4H, m)
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d& ()-S'n9!10% h h& ()-Sli,!10% h h& () 689t 10% h& () - 01$11S2294: 4} [ e '
h.9110% h& ()-![ && 10% h{ h& () - && 10% h& () - @ ! 10%
h& ()-1A0 1 10%a& ()-! ' 109& ()-: 4; 4<4KALAS56] 6mV @ 109%& () -,

109&' () - S10%& ()- & 10%&' ()- &9109%&' ()-Y(mLO%& ()- 10 h 10 h[ 6e606667
7H 9N/ L LS 100%x& ()-I L 10%1h&' ()-IAOL 10%&' ()-lyL

9( 97999 : 7oae X
109& () - <:::7>o>aBbC| 010%&'() .

109 () - @ UOEAEUN* 109%& () -1 "M 109%& ()-M 10%& () - 0>>>?S5??222dYNC! 10 10
109! 10%&' () - 7! 109%& () - 510%& () - 32100/&' () - IMBLOY& () - 2222227] ;

YNC! !, M 109&-NMRTCPRL D06mp&: (] - %aam,ld)wxé&w)znl 33 (3H, £, J=7.1Hz),

M 10%& () - T&L0% ug! g(% (mML0% ué& ( g 6 QOO0

A{Y: YNCI M 209%Qrs3 (0% YBH, mi,169@2 ()2Hn amIrobedHe ) @) 5% (1H, d, J=5.2Hz) ,

, M 10% & () - TyM 100/##&' )-T, M. 10% u& ( gﬁr

ADDDDDDD' Erss1a8 (@b, S (§5 [ f0dgH (5. I69a&HE) - Gold (1H, s), 7.11 (2H,

d, J=8.6Hz), 7.17 (1lH, s)

'H-NMR (DMSO-d,) & ppm: 0.80 (3H, d, J=6.4Hz), 1.15-1.30 (4H, m),
2.40-2.80 (5H, m), 4.17 (2H, q, J=7.1Hz), 4.35-4.45 (1H, m),
4.80-4.90 (3H, m), 6.66 (2H, d, J=8.5Hz), 6.80-7.10 (5H, m),

9.16 (1H, br)

Specific Rotation: [a&),?*=-7.2° (c=0.50, Acetic acid)

—[4=[D - - - -0 = (44— iy

[N

'H-NMR (DMSO~-d,) & ppm: 0.81 (3H, d, J=6.4Hz), 1.10-1.40 (4H, m),
2.40-2.80 (SH, m), 3.75 (3H, s), 4.15 (2H, q, J=6.9Hz),
4.30-4.50 (1H, m), 4.67 (2H, s), 4.70-4.90 (1H, m), 6.55-6.90
(SH, m), 7.06 (2H,.d, J=8.4Hz),.9.15 (1H, br)

Specific Rotatiom: [&],*=-7.5° (c=0.67, Acetic acid)

yal

'"H-NMR (DMSO-d,) & ppm: 0.81 (3H, d, J=6.4Hz), 1.20 (3H, t,



10uu 10uu! M 10%U& ()-"!1SM 10% u-u& () - ! " Ei EEF8FVFFyWbr S1! 1 2109 T& (s by
z10% Pt P& ()-!,"10% /& ()-!," 1090 T& ()-!6," 109FT& () -
,"10%, & ()-FDG HHI JJJ J}ASH=!! 10T 10T640T.:!109%& ()- .:!109%& ()-
1 d9! 109%& ()- ! 9! 109%AT& ()- 9!'109%& ()- J.J1J' LaLLLdESH=!! 10TS! 10%
h& ()-,s 10% h& ()-S10% h& ()-, & 10% h& ()-4&L10% h& ()-L'110%
h& () - LLL<MOMVM <SH=! 11 &3" 109& () - @ &3" 109KK& ()- @) " 10%
K& ()-!#")"109%& ()-& 10% h& ()-F10% h& () - MY&, Ni NaObQcQdCz[ PE: I'! 10 h 10 h
10 hL3& 109=R&0HET ,F1! 30% h& (1), F=7&9HE0%R2( FO@®] &8" 1686 im) , 4.00 (2H,
i & ()- @ &3" 109 () - @OpCs OOpRR} M ?PE: ! |
10$: | 109684 ) J+7 @H2DYE ()5 (2@, GOUBER: Q52 )Q |4L.BACUEH(,) br 19MGE -(69- (YHOUCE' ()
- }S[TUWU U W2U; Ur S4!, _10%B& () - 9L109B& () - 3(mlovB& ()- 10GG 10GG
10G3 i $: ! 18%6a: §) {LH$BrIonGe8'6Q) (L1 . JAPAANLGT 4681 (R0DBR;: O3l 4Hz)
109008& () -!

0 6.72 (1H, d, J=8.0Hz), 6.79 (1H, s), 7.17 (2H, d, J=8.4Hz), 9.18

(l1H, br)

'"H-NMR (CD,0D) Sppm: 1.15 (3H, d, J=6.3Hz), 1.31 (3H, t, J=7.1HzZ),
2.50-2.80 (4H, m), 2.85-2.95 (1H, m), 4.26 (2H, g, J=7.1lHz),
4.32° (1H, d,~J=6.9Hz), 4.73 (2H, s), 5.32. (2H, s), 6.57 (1lH,
dd, J=8.2, 2.0Hz), 6.71 (2H, d, J=8.5Hz), 6.79 (1H, d, J=8.2Hz),
6.81 (lH, d, J=2.0Hz), 7.05 (2H, d, J=8.5Hz), 7.30-7.55 (SH,

m)

'"H-NMR (CDC1,) Sppm: 0.98 (3H, d, J=6.4Hz), 1.33 (3H, t, J=7.1Hz),
2.70-3.05 (5H, m), 3.81-(3H, s), 4.32 (2H, g, J=7.1Hz), 4.50
(LH, d, J=5.8Hz), 4.60-4.70 (2H, m), 6.62 (1H, s), 6.72 (2H,
d, J=8.5Hz), 6.75 (lH, s), 7.08 (2H, d, J=8.5Hz)

Specific Rotation: [&],’'=-10.5° (c=0.21, Acetic acid)

—[4A=[D~ —_D - - = (] - -] -

10)
‘H-NMR (CDC1,) §ppm: 1.00 (3H, d, J=6.4Hz), 1.34 (3H, t, J=7.1Hz),

2.22 (3H, s}, 2.55-2.80 (4H, m), 2.90-3.05 (1H, m), 4.32 (2H,



109&x& ()-! ° 109& ()-! 109BB& ()-! 10%& ()- WYZZZZ]

[{\=! 10%:& ()-)nl0%=& ()- 10B 10B 21 0CT 2002
10B@: |10%3&'()-|n |1o%12hz&'()-|| 1 10988&' ()- [Y\<]E]l]11]1}[9{\=!!f

"10%*& ()-1f "10%& ()-! f "10%GG& ()-f "10%RB& ()-!f "10%UPFPE& ()-f
"10%x2& () -] s"U_ “““ ~_@! S109%Z& ()-', 109Z& ()- 10G 10G

10G&t ! 10%G8 () -- &t ! 10%G8 () --!i & ! 109& ()-- abYbbbbdE~ @! 109Z& () - 109%&Z&' ()
-1109Z& ()-!110%& ()-109%Z& ()-S:!109%&Z& () -

bb' cScucccwtBJ=@.11He@.09n 20281 () -d - TFAQROTE . (% - 64 #@D0EA&' 6) SROYLH, d,

109&' ()-!Ay 109%& ()-!Sy 10% " & ()-cccdleKeLeMePexnbCl ! f #@0&10% h& ()- 10Z
10Z 10Z1: ll@&@*{gl /61@22&2@).-d o8 RiT) - 8.8 Y0 -(2H, m), 7.02 (2H,
Pe_eehLi M Ni O Ri } 0aS4! 1 S10% h& ()- 10 h h 10 h h 10 h h!n9! 10% h

h& ()-'19! XoodrE (3H2) 1 n9! 109h& ()-'!'s' 10%

h& ()-Ri[ii]j zX6aS4"'(10%&' -1 N 10%-h~ h&'()-'
10(Vg<&' ()_| =k304 ! 3 o] 4h ’ %M
h& ()-!, 10%.L&
3&-()_k&k5x;-jm . AN A s Rl | .
h& ()-!" 109& ()-I)marmnnnnan" 1891004 () ' 10%|& ()

'H-NMR (DMSO-d,) & ppm: 0.81 (3H, d, J=6.4Hz), 1.13 (3H, t,

J=7.5Hz), 1.21 (3H, t, J=7.1Hz), 2.45-2.80 (7H, m), 4.16 (2H,
q, J=7.1Hz), 4.40 (lH, d, J=4.4Hz), 4.74 (2H, s), 4.86 (1H, br),
6.60-6.75 (3H, m), 6.89 (lH, dd, J=8.3, 2.0Hz), 6.95 (1lH, d,

J=2.0Hz), 7.06 (2H, d, J=8.5Hz), 9.18 (1H, br)

'H-NMR (CDC1,) dppm: 0.98 (3H, d, J=6.4Hz), 1.34 (3H, t, J=7.1Hz),
2.18 (3H, s), 2.22 (3H, s), 2.60-3.00 (5H, m), 4.31 (2H, q,
J=7.1Hz), 4.49 (1H, d, J=5.6Hz), 4.62 (2H, s), 6.41 (1H, s),

6.69 (2H, d, J=8.5Hz), 6.78 (lH, s}, 7.05 (2H, d, J=8.5Hz)

-[4-([2- -2~ —-2— (4= -7 -

acetate (Compound 13)

'H-NMR (DMSO~d, + D,0) & ppm: 0.95 (3H, d, J=6.6Hz), 1.21 (3H,
t, J=7.1Hz), 2.85-3.05 (2H, m), 3.10-3.40 (3H, m), 4.17 (2H,
q, J=7.1Hz), 4.90-5.00 (3H, m), 6.77 (2H, d, J=8.6Hz), 7.12 (lH,

d, J=8.7Hz), 7.17 (2H, d, J=8.6Hz), 7.51 (1H, d, J=8.7Hz), 7.57

(1H, s)




10 h 10 h 10 hO:110% h& ()-y/10% h& ()-% ! 10% 21 0CT 200
h& () - @n% o] oLpppdEbCl ! " 1&! 10%1&' () - #10%4&' () - 9! 10%&' () - S10%K () -

10%4&' ()-& 10%4&' ()-parrss'tftdEbC ! " 1@l 10%4& () - S310%4& () - (9! 10%4&' ()-Y
(9110%4& ()-Y

S&I0%HE' ()-9! 10% () -LftttttttttbC ! 110%& ()-&10%& ()-' nl0%' ()- 10H
10H
10HIY10%4& () - @l 10%—1& () ttRuTuxuuuva:%bCI I'[fM 10%{(&' ()-#" 10%&' ()-I 1710965
G&_‘() O POV 4 \ 2 A o 1\ 7 aL@ 19

u& () - 3(nTLO%U& () loeG loeG 100@ ifM 100/GG& (0)- #fM 1096& () - #yy0/<z z;

z zzwJ3uV714110% N

N& ()-!"H 109%JUUU& ()-!0s109%! & () - 6! (310%5] 5] & ()-6!s10%JU& ()-6! s10%-A+A&
'()-6zzz| } *H—-NMRPEDCL,)1®pPm: 1.01 (3H, d, J=6.4Hz), 1.32 (3H, t, J=7.1Hz),

2.60-2.85 (4H, m), 2.90-3.05 (1H, m), 4.30 (2H, g, J=7.1lHz),
4.46 (1H, d, J=5.7Hz), 4.75 (2H, s), 6.67-6.76 (3H, m), 7.06
(2H, d, J=8.5Hz), 7.23 (1lH, dd, J=8.6, 2.2Hz), 7.28 (1H, d,

J=2.2Hz)

'H-NMR (DMSO-d,) & ppm: 0.94 (3H, d, J=6.7Hz), 1.20 (3H, t,
J=7.1Hz), 2.90-3.05 (2H, m), 3.10-3.40 (3H, m), 4.16 (2H, q,
J=7.1Hz), 4.90-5.05 (3H, m), S5.86 (lH, br), 6.76 (2H, d,
J=8.5Hz), 7.16 (2H, d, J=8.5Hz), 7.27 (1H, d, J=8.7Hz), 7.53
(1H, dd, J=8.7, 2.0Hz), 7.83 (1H, d, J=2.0Hz), 8.45 (1lH, br),

9.37 (1lH, s)

'H-NMR (DMSO-d,) & ppm: 0.81 (3H, d, J=6.4Hz), 1.24 (3H, t,

J=7.1Hz), 2.60-2.85 (5H, m), 4.21 (2H, q, J=7.1Hz), 4.40-4.50
(1H, m), 4.85-5.05 (3H, m), 6.61 (2H, d, J=8.5Hz), 6.97 (1H,
d, J=8.5Hz), 7.06-(2H, d, J=8.5Hz), 7.25 (1H, dd, J=8.5, 2.4Hz),
7.64 (1H, br s), 7.75 (1H, d, J=2.4Hz), 7.98 (lH, br s), 9.20

(1H, br)

2 [D~ =] = - I, T



10 U 10 U, :110% U& ()-S! d& 10%g+q+& ()-!i & 10% U U& ()-6 10%

U& ()-!s’ 10%& ()-~d, dEPE:!! 10 UF )10%& ()-s!10%& ()-F 10%& ()- 3
Y! 10%28& ()-Y! 10%& ()-z10%& ()-Z, =!! 12i & 10% & ()- % n& 10% h h&
%910% h& ()-"' 10% h& ()- 10z 10z 10z+! 10%& ()- SPrS411910% h& () - ( 10%

h& () -

10 h h 10 h h 10 h h!'[3.110%h h& ()-3.!110% & ()-!i & 10%h& () -

%4 O ~wU®4!! 10 h h

hydrobromide (Compound 17)
'H-NMR (DMSO-d,) & ppm: 0.85-1.30 (6H, m), 2.80-3.30 (4H, m),
3.30-4.00 (1H, m), 4.00-4.65 (2H, m), 4.80-5.05 (2H, m),

5.20-5.40 (1H, m), 5.80-6.10 (iH, br), 6.60-10.80 (12H, m)

'H~NMR (DMSO-d,) & ppm: 0.80 (3H, d, J=6.4Hz), 1.25 (lH, br),
2.45-2.80 (11H, m), 2.85 (3H, s), 3.00 (3H, s), 4.50 (1H, br),
4.74 (2H, s), 4.85 (1H, br), 6.55-6.70 (S5H, m), 7.06 (2H, d,

J=8.5Hz), 9.20 (1H, br)

'H-NMR (CDC1,) dppm: 0.92 (3H, d, J=6.4Hz), 1.32 (3H, t, J=7.1Hz),
2.60-3.00 (5H, m), 3.74 (3H, s), 4.31 (2H, q, J=7.1Hz), 4.53
(1H, d, J=5.1Hz), 4.69 (2H, s), 6.41 (1H, s), 6.75 (2H, d,

J=8.4Hz), 7.07 (1H, s), 7.10 (2H, d, J=8.4Hz)

'"H-NMR (CDC1,) 6 ppm: 0.97 -(3H, d, J=6.4Hz), 1.33 (3H, t, J=7.1Hz),
1.43 (3H, t, J=7-0Hz), 2.70-3.05 (5H, m), 3.90-4.05 (2H, m),
4.31 (2H, q, J=7.1Hz), 4.51 (lH, d, J=5.5Hz), 4.55-4.75 (2H,
m), 6.63 (1H, s), 6.71 (2H, d, J=8.5Hz), 6.79 (1H, s), 7.08 (2H,
d, J=8.5Hz2)

Specific Rotation: [a],'=-6.8° (c=1.00, Acetic acid)

{ 0cT 20



10 h h!'n,L110%h h& ()-2!i,L110%h h& ()-2!i,LI10% & ()-2!n,L! 10% h

h& ()-2!'n, L1 10% h h& ()-2@r P14"L! 109& § -&n 210CT 200
9l 109& ()-!i 9! 109%& ()-9! 100& ()-9109%& (¥3s' FMLO%& ()- 10 h

h[\]~l o~ @L!19! 109 ()- YL0%& ()- &L0% ()- 10 10

1009! 109& ()-!i"L! 109%& () - &x<=>?z[ PE: 10 10

10, , & 109& ()- ! sF& 109& ()- F& 109& ()-!d9! 109& ()-Y! n9! 109%& () - Y?MPdEPE:
10 F10% h& ()- & 10% h& () - & 10% h& () - S10% h& () - 10% ha: ()-| (ML0%

h& () -] 4dYRGhM 41 :

h& () - FSl 10% hé& ()

O%h&'() XdEYNC 10 & 10%& ()

_y‘

‘H-NMR (CD,0D) S ppm: 1.12 (3H, d, J=6.7Hz), 1.30 (3H, t, J=7.1Hz),
2.98 (3H, s), 3.03 (2H, t, J=7.5Hz), 3.13 (3H, s), 3.25-3.50
(3H, m), 4.26 (2H, q, J=7.1Hz), 4.80 (1H, d, J=7.0Hz), 4.85-5.10
(2H, m), 6.82 (2H, d, J=8.6Hz), 6.95 (1K, d, J=8.6Hz), 7.15-7.30

(3H, m), 7.36 (1lH, dd, J=8.6Hz, 2.2Hz)

-2 - JRy, U e N - -V (4= -

'"H-NMR (CDC1,) dppm: 0.97 (3H, d, J=6.5Hz), 1.32 (3H, t, J=7.2Hz),
2.21 (3H, s), 2.50-3.00 (5H, m), 4.30 (2H, q, J=7.2Hz), 4.53
(lH, d, J=5.3Hz), 4.67 (2H, s), 6.58 (lH, s), 6.73 (2H, d,

J=8.4Hz), 7.06 (lH, s), 7.08 (2H, d, J=8.4Hz)

- - - ~ - - - - - -

'"H-NMR (CDC1,) d ppm: 0.97 (3H, d, J=6.4Hz), 1.32 (3H, t, J=7.1Hz),

2.60-3.00 (5H, m), 4.30 (2H, g, J=7.1Hz), 4.50 (1H, d, J=5.4Hz),

4.66 (2H, s), 6.58 (1H, dd, J=10.4, 7.0Hz), 6.73 (2H, d, J=8.5Hz},

6.83 (l1H, dd, J=11.4, €.9Hz), 7.09 (2H, d, J=8.5Hz)

Example 3

2-12-Bromo=-4-[2-[[(1S,2R)-2-hydroxy~2— (4-hydroxyphenyl)-1-

1laminolethyllpl lacetic acid (Compound 24)

To a solution of ethyl 2-[2-bromo-4-(2-[[(1S,2R)-2-




& 10%r& ()-y -10%m& ()-s' mO%m& ()- 10%r& ()-10%r& ()-X9=dYNC 10 10m 10m
10n7 10%w& () -fnt 10%r& () - @ nm' 10%&' () - @ n' 10%&' () - @ ni' 10%r&’ () - GHdENGD?
10 191109 ()-9-&10%& ()- & 109%&' ()- 1o’ ()-910%& ()-1 (10%& () -
. nopgxnmbC 10s' FmM0%&' ()- 10 10
109'!10%&f()-7:!10%&f()-510%&f()18,:!10%&f()-saVK@D10 10G 10G
hydroxy-2-(4-hydroxyphenyl)-l-methylethyl]amino]ethyl]-
phenoxylacetate (327mg) in ethanol (3.3ml) was added 1N aqueous
sodium hydroxide solution (1.45ml), and the mixture was stirred
for 15 hours at room temperature. 1N Hydrochloricacid (1.45ml)
was added to the stirred reactiop mixture under ice-cooling,
and the solvent was removed under reduced pressure. To the
residue was added water, and the resulting insoluble material
was collected by filtration to give 2-{2-bromo-4-(2-
[[{(1S,2R) -2-hydroxy-2- (4-hydroxyphenyl)-1-methylethyl]-
aminolethyl]phenoxylacetic acid (88mg).
'H-NMR (DMSO-d) & ppm: 0.90 (3H, d, J=6.6Hz), 2.50-2.75 (2H, m),
2.90-3.40 {(3H, m), 4.46 (2H, s), 5.00-5.10 (1H, m), 6.65-6.90
(4H, m), 7.14 (2H, d, J=8.5Hz), 7.36 (1H, d, J=2.0Hz), 9.35 (2H,

bxr)

Specific Rotation: [@],%=-8.3° (c=0.63, Acetic acid)

Example 4
The following compounds were prepared according to a
similar manner to that described in Example 3 using the

corresponding phenoxyacetate derivative.

hvlethyvllaminolethyvllpt ] . id | 25
'H-NMR (DMSO-d; + D,0) & ppm: 0.93 (3H, d, J=6.7Hz), 2.68-2.82
(2H, m), 3.00-3.17 (2H, m), 3.26-3.35 (1H, m), 4.47 (2H, s},
5.06 (1H, d, J=2.2Hz), 6.75 (2H, d, J=8.5 Hz), 6.83 (1lH, d,
J=8.6Hz), 6.91 (1H, dd, J=8.6, 2.1Hz), 7.17 (2H, d, J=8.3Hz),

7.26 (lH, d, J=2.1lHz)



106y, : | L0UGE () -1 xS 1 10% - & () - #S | 109 () -#S | 10%K () -# 1093 () » 450BVCE
10 1S (10%PeP& ()- 109& ()- | 10%& ()- ! 100& ()- 910%& ()- 3(3mio%& £)-
8v"'fdEVK@ 10 ! & 75
109%&' ()-"10%&' ()-!!109%& ()- @1 109%/& ()- " 10%& ()-1!10% () - 4qbC 10
| L10%& ()-9' nml0%m& ()- 10 10 10 @:!10%& ()-@: ! 10%& ()- *- 109%& () - KThdEbC
10 1| Z#10%18' () - & 10%T8 () - 10%& () - &Y10%1& () - 3
10%m& () -, ! 10%m& ()-stuv]~_@ |

Specific Rotation: (0],°*=-5.7° (c=1.01, Acetic acid)

'H-NMR (DMSO-d¢) & ppm: 0.88 (3H, d, J=6.6Hz), 2.60~2.80 (2H, m),
2.95-3.20 (3H, m), 4.40-4.55 (2H, m), 4.85-5.00 (1H, m), 6.71
(2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.24 (2H, s), 9.40 (1H,

br)

Specific Rotation: ([0],**=-17.2° (c=0.50, Dimethyl sulfoxide)

'"H-NMR (DMSO-d;) 8 ppm: 0.86 (3H, d, J=6.6Hz), 2.30-2.70 (2H, m),
2.85-3.05 (2H, m), 3.15-3.35 (lH, m), 4.45-4.60 (2H, m), 5.17
(1H, br s), 6.72 (24, d, J=8.6Hz), 6.91 (1H, s), 7.16 (2H, d,
J=8.6Hz), 7.19 (l1H, s), 9.33 (1H, br)

Specific Rotation: [0],’'=~13.1° (c=1.00, 1N Hydrochloric acid)

'H-NMR (DMSO-d,) & ppm: 0.89 (3H, d, J=6.6Hz), 2.40-2.70 (2H, m),

2.90-3.10 (2H, m), 3.15-3.30 (1H, m), 4.25-4.55 (3H, m), 5.11
(l1H, br s), 6.55-6.65 (1H, m), 6.71 (2H, d, J=8.5Hz), 6.81 (1lH,
t, J=8.8Hz), 6.98 (1H, dd, J=12.6, 1.8Hz), 7.14 (2H, d, J=8.5Hz) ,

9.36 (2H, br)

Specific Rotation: [0],**=-8.2° (c=1.49, Acetic acid)




10,1098 ()-910%& ()-'10%& ()- 10m 10m
10nMz#10%& () - & z#10%m&' () - & MA<P345dE:/ 10 10F. 9! 109&' ()-s f, 10982 ()0C( 7007
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39! 109%&' ()-9g39! 10%&' () - gf &10%&' ()-L' nlO%&' ()- 10C89:;I1L~ @
10810%&' ()-L' I mO%& ()- 10 10 10Y7S10%& ()-3"!10%& ()-L!n3 1109 ()-LL dYNC
10 10 10 10l $109& () - #l $109&' () - #l $109%&' () -#Y '110%& ()-Y

29)

'"H-NMR (DMSO-d,) & ppm: 0.91 (3H, d, J=6.4Hz), 2.40-3.30 (5H, m),

3.74 (3H, s), 4.34 (2H, s), 5.07 (1H, br), 6.38 (1H, d, J=6.9Hz),

6.60-6.80 (4H, m), 7.14 (2H, d, J=8.4Hz), 9.40 (2H, br)

Specific Rotation: (0],?=-11.0° (c=0.51, Acetic acid)

hylethyllaminelethyllpl ] . L4 (C | 30

'H-NMR (DMSO-d) & ppm: 0-.90 (3H, d, J=6.5Hz), 1.32 (3H, t,

J=7.0Hz), 2.50-3.15 (SH, m), 3.98 (2H, g, J=7.0Hz), 4.26 (2H,

s), 4.85 (1H, br), 6.38 (1H, d, J=8.3Hz), 6.60 (1H, d, J=8.3Hz),

6.65-6.75 (3H, m), 7.08 (2H, d, J=8.3Hz), 9.60 (1H, br)

Specific Rotation: [0],*?=-8.0° (c=0.20, Acetic acid)

'H-NMR (DMSO-d,) 8 ppm: 0.90 (3H, d, J=6.6Hz), 2.55-2.75 (2H, m),
2.85-3.10 (2H, m), 3.15-3.30 (1H, m), 4.37 (2H, s), 5.00-5.15
(3H, m), 6.38 (1H, d, J=8.3Hz), 6.65 (1H, d, J=8.3Hz), 6.71 (2H,
d, J=8.5Hz), 6.82 (1H, s), 7.13 (2H, d, J=8.5Hz), 7.30-7.55 (SH,
m), 9.40 (2H, br)

Specific Rotation: [o],*?=-3.5° (c=0.17, Acetic acid)

'"H-NMR (DMSO-d,} 6 ppm: 0.90 (3H, d, J=6.5Hz), 2.30-3.50 (5H, m),
3.77 (3H, s), 4.40-4.55 (2H, m), 5.10 (lH, br s), 6.73 (2H, d,

J=8.5Hz), 6.78 (2H, s), 7.16 (2H, d, J=8.5Hz), 9.35 (2H, br)



109%& () -

1098 () -

7i YAEYNC 10 :!109%Z& ()- :!10%& ()- 21 0CT 2002

1092& ()-1092& ()-' 1092Z& () - YAFEYNC 10 , 3109@& ()-1

109@2& ()-/109&ZM& ()-s$: ! 109@& ()-f" 109&Z& ()- - 109&Z& ()- ChbC
1010%m& ()- & | 10%m& ()- 10Z 10Z 10Z9! 109&Z& () - 7M 109%&Z& () -5

109Z& () -

9% uj _@ 1010%Z& ()- 10m 10m 10m ! 10%& ()-s! | M 10%& () -

oM 10%1& ()- 9M 10%1& ()- % 9aBj @

10&*: | 10%Z8péy 1 FRE: RAQHE&OA) - MB) FLOYER: {°) -(WR!. PBYZB&MEXhT&! 40YFEX{Je s’ ML0%

Z& () -

2-[4-[2-11(18,2R)-2-Hydroxy—-2-({4-hydroxyphenyl)-l-methyl-

-2- i
'H-NMR (DMSO-d, + D,0) 6 ppm: 0.96 (3H, d, J=6.7Hz), 2.19 (3H,
s), 2.87 (2H, t, J=8.3Hz), 3.07-3.22 (2H, m), 3.30-3.39 (1H,
m), 4.61 (2H, s), 4.99 (1H, br s), 6.70-6.82 (3H, m), 7.01 (1H,
d, J=8.2Hz), 7.06 (1H, s), 7.17 (2H, d, J=8.5Hz)
Specific Rotation: [0),*=-4.6° (c=1.01, Acetic acid)
'"H-NMR (DMSO-d,) & ppm: 0.90 (3H, d, J=6.5Hz), 1.14 (3H, t,
J=7.5Hz), 2.50-2.70 (4H, m), 2.80-3.00 (2H, m), 3.05-3.20 (1H,
m), 4.34 (2H, s), 4.96 (1H, br s), 6.55-6.75 (44, m), 6.85 (1H,
sy, 7.10 (2H, d, J=8.4Hz), 9.50 (2H, br)

Specific Rotation: [&],**=-8.7° (c=1.04, Acetic acid)

32)

"H-NMR (DMSO-d,) & ppm: 0.88 (3H, d, J=6.6Hz), 1.82 (3H, s), 2.12

(3, s), 2.30-2.50 (2H, m), 2.75-2.95 (2H, m), 3.20-3.40 (1H,

m), 4.30-4.50 (2H, m), 5.13 (1H, br s), 6.46 (1lH, s), 6.72 (2H,

d, J=8.6Hz), 6.74 (1H, s), 7.16 (2H, d, J=8.6Hz)

Specific Rotation: [o],*=-30.5° (c=0.61, Dimethyl sulfoxide)

2-[4-(2-[[(1S,2R) -2-Hvdroxy-2- (4-hydroxyphenyl)-1l-methyl-
hvllaminolethyll-2— (trifl hvl)pl ] . g

hydrochloride (Compound 36)

'H-NMR (DMSO-d,; + D,0) & ppm: 0.97 (3H, d, J=6.7Hz), 2.90-3.45




| "#$14bC 109! 10%& () - B&10%m& ()-' Y10%m& ()- 10Z 10Z
10Zs9' | 1092& () - 71092Z& () - K ~dEbC 10510%m& ()- :!10%me& () -
;1 10%7€ () - - 10%m€& () - V10%r& () - 9! 10%m&78) - BTUW i bC

101092& () - &109&& ()-' 109&& () -

10

21 0CT 2002

10m 10m 10md' ! 10%&' () - 7- 10%& () - %9dVaB7C

10Z9: 1 109Z& ()- 7! 109%Z& ()-!i LM 109%ZZ& () - MLM 109%Z& () - M&! 109%Z&" () - Q& 109Z&
()-QnKC 10 10Z! ! 109\V&' ()- 10938 ()- !10%3& ()- 910%G& ()- (F10%G& ()-F
10Z 10Z"%6b$H, m), 4.79 (2H, s), 4.99 (lH, d, J=2.4Hz), 6.78 (2H, d,

J=8.5Hz), 7.08 (1H, d, J=8.6Hz), 7.18 (2H, d, J=8.5Hz),

7.45-7.55 (1H, m), 7.57 (1H, d, J=1.9Hz)

Specific Rotation: [a],*=-5.7° (c=1.01, Acetic acid)

'H-NMR (DMSO-d; + D,0) & ppm: 0.97 (3H, d, J=6.4Hz), 2.60-2.80
(2H, m), 3.00-3.35 (3H, m), 4.49 (2H, s), 5.05 (1H, br s), 6.74
(2H, d, J=8.3Hz), 6.89 (1H, d, J=8.7Hz), 7.16 (2H, d, J=8.3Hz),
7.21 (1H, d, J=8.7Hz), 7.51 (1H, s)

Specific Rotation: [&],*=-5.7° (c=1.05, Acetic acid)

'H-NMR (DMSO-d;) & ppm: 0.95 (3H, d, J=6.7Hz), 2.90-3.05 (2H, m),
3.15-3.40 (3H, m), 4.85 (2H, s), 5.05-5.15 (1H, m), 6.05 (1H,
br), 6.76 (2H, d, J=8.5Hz), 7.16 (2H, d, J=8.5Hz), 7.22 (1H,
d, J=8.7Hz), 7.50 (1H, dd, J=8.7, 2.1Hz), 7.81 (1H, d, J=2.1Hz),
8.90 (1H, br), 9.40 (1H, br)

Specific Rotation: [0t],**=-4.4° (c=0.63, 1N Hydrochloric acid)

'"H-NMR (DMSO-d¢) 8 ppm: 0.87 (3H, d, J=6.4Hz), 2.60-2.90 (5H, m),
4.33 (2H, s), 4.47 (lH, br s), 5.10 (1H, br), 6.65 (2H, d,
J=8.5Hz), 6.92 (lH, d4, J=8.5Hz), 7.01 (2H, d, J=8.5Hz),
7.05-7.20 (2H, m), 7.22 (1H, br s), 7.56 (1H, d, J=2.0Hz), 9.54

(1H, br s)



10 10Z #10%}| & () - #10%10& () - 910%| & ()-' 1 nL0%| & ()- 10G 10G 210CT 200
10GM 109%G& () - &i bwdEbC 10 79

10ZSs*- 10%4 & ()- (10%} & () - &10%}H & ()-:!10%H & ()- :!10%} & () -

@O0%| & ()- JxmbC 10 10Z' nLlO%m& ()- 104] 104| 104 29! 10%} & () - &0

10%| & ()-F. & 10%| & ()-S, "10%}| & () - DYXdEnbC 10 10Z

1 100618 () - @0%& () - - 10%&' () - 9! 10%m&' () - s9! 10%m& () - S&10%N&! () - XBWHC 10
10ZL 10%&' () - Y(#ad9 ino-4[2- -2- -2-(4-

hydroxyphenyl) -1-methylethyllaminolethyllphenyoxylacetic acid

{Compound 40)
'"H-NMR (DMSO-d,) 6 ppm: 0.80-1.00 (3H, m), 2.50-4.00 (5H, m),
4.20-5.40 (3H, m), 6.60-8.70 (8H, m)

Specific Rotation: [®],®*=-9.6° (c=0.25, Acetic acid)

'4-NMR (DMSO-d,) & ppm: 0.88 (3H, d, J=6.6Hz), 2.30-2.60 (2H, m),

2.80-2.95 (2H, m), 3.15-3.30 (1H, m), 3.67 (3H, s), 4.45-4.60
(2H, m), 5.09 (1H, bxr s), 6.53 (1H, s), 6.72 (2H, d, J=8.5Hz),
6.98 (1H, s), 7.15 (2H, d, J=8.5Hz)

Specific Rotation: [o],=-6.8° (c=1.00, Acetic acid)

-4~

'H-NMR (DMSO-d,) & ppm: 0.87 (3H, d, J=6.6Hz), 1.34 (3H, t,
J=7.0Hz), 2.30-2.65 (2H, m), 2.80-2.95 (2H, m), 3.15-3.30 (1H,
m), 3.98 (2H, g, J=7.0Hz), 4.30-4.50 (2H, m), 5.13 (1H, br s),
6.67 (lH, s), 6.68 (1H, s), 6.72 (2H, d, J=8.5Hz), 7.15 (2H,
d, J=8.5Hz), 9.37 (1H, br)

Specific Rotation: [&],°=-7.2° (c=1.10, 1N Hydrochloric acid)

- (D Ry, QR e N —_) - 2= (4-

acid (Compound 43)

'H-NMR (DMSO-d;) & ppm: 0.96 (3H, d, J=6.7Hz), 2.81 (3H, s),



10m 10m 10n®- 10%r& () - 7- 10%8&' ()- :!10%v& ()-hdEbC 10
10ZF410%&' ()-,: ' 109& ()-(,:! 109& ()-(,:!109& ()-(,:'10%& ()-(,:' 108&0Cy 2002,
-.<?bC 10 107910% h& ()-' mL0% h& ()- 1®010 10, 9
109%&' () - @10%& ()-5310%&' ()-?nopgbC 10 10Z S
109 ()- 109%&' ()-&10%&' ()-  (10%& ()- 10 h 10 h 10 h@! 10% hé& ()-y28&D
2.90-3.05 (5H, m), 3.15-3.65 (3H, m), 4.70-4.90 (2H, m), 5.05
(1H, br s), 5.90 (1H, br), 6.76 (2H, d, J=8.5Hz), 6.85-6.95 (1H,
m), 7.10-7.30 (4H, m), 8.72 (2H, br), 9.36 (1H, br), 13.00 (1H,
br)

Specific Rotation: [@],**=-2.7° (c=0.37, Acetic acid)

'H-NMR (DMSO-d;) & ppm: 0.88 (3H, d, J=6.63Hz), 1.78 (3H, s),
2.25-2.35 (1H, m), 2.40-2.50 (l1H, m), 2.85-3.00 (2H, m),
3.20-3.50 (l1H, m), 4.40-4.50 (2H, m), 5.20 (lH, m), 6.62 (1H,

s), 6.72 (24, d, J=8.47Hz), 7.02 (1H, s), 7.17 (2H, d, J=8.47Hz) ,

9.33 (lH, br s)

'H-NMR (DMSO-d,) & ppm: 0.87 (3H, d, J=6.6Hz), 2.25-2.60 (2H, m),
2.90-3.00 (2H, m), 3.15-3.30 (1H, m), 4.45-4.60 (24, m), 5.12
(1H, br s), 6.72 (2H, d, J=8.5Hz), 6.77 (1H, dd, J=11.4, 7.3Hz),
6.97 (1H, dd, J=11.8, 7.2Hz), 7.14 (2H, d, J=8.5Hz), 9.30 (1H,

br)

Example 5 -

-9 _4-[D2= -0 -9 (4~ -
- ] + 9 3 a
To a solution of 2-[2-benzyloxy-4-{2-[([(15,2R)-2~

hydroxy-2- (4-hydroxyphenyl)-1l-methylethyl]amino]ethyl]-



dYNC 10 10Z 10 10 10 3. 9! 10%& ()-3.9! 10%& ()- S, 10%& () - &L! 10%& () - ,
&L! 109%& () - BAEYNC 10 10Z Y, :!109%& ()- 910% ()-YF 10%& ()-S 271 0CT 200
109& ()-ys109%& ()- (@109 ()- xmbC 10 810ZF(mLOY%& () -

phenoxylacetic acid (97mg) in acetic acid (4ml) was added 10%
palladium carbon (wet, 50% water) (30mg), and the mixture was
stirred for 50 minutes at room temperature under a hydrogen
atmosphere. The catalyst was filtered.ogf, and the solvent was
removed under reduced pressure. After addition of ethyl
acetate to the residue, collection of the resulting insoluble
material by filtration gave 2-([2-hydroxy-4-(2-([(1S,2R)-2-
hydroxy-2- (4-hydroxyphenyl) ~1-methylethyl]amino]ethyl]-
phenoxylacetic acid (77mg):

'"H-NMR (DMSO-d,) 8 ppm: 0.93 (3H, d, J=6.6Hz), 2.75-2.90 (2H, m),
3.05-3.50 (3H, m), 4.12 (2H, s), 5.00 (1H,.brs), 6.05 (1H, br),
6.51 (1H, dd, J=8.0, 1.6Hz), 6.65 (1H, d, J=1.6Hz), 6.74 (2H,
d, J=8.5Hz), 6.83 (1H, d, J=8.0Hz), 7.15 (2H, d, J=8.5Hz), 8.90
(1H, br), 9.45 (1H, br)

Specific Rotation: [&],*=-3.7° (c=0.27, Acetic acid)

Example 6

N,N-Dimethyl-2-[{2-dimethylamino-4-{2-[[(1S,2R) -2~

hydroxy-2-{(4-hydroxyphenyl)-1-methylethyl]amino]ethyl]-

phenoxylacetamide (503mg) was dissolved in 1N aqueous sodium
hydroxide solution (6.0ml), and the solution was stirred for
20 hours at room temperature. 1N Hydrochloric acid (6.0ml) was
added to the stirred reaction mixture under ice-cooling, and

direct purification of the resulting mixture by medium pressure



10 10 109&! 109%& ()- 7@LO%& ()- S2109%& () - Y3! 10%& ()-}+aH a?1C

10! | F°M 109%&' ()-F M 10%& ()-! nF@& 10% (& () - 21 0CT 2002
F@ 10% ()-F@ 109&' ()-yL109%&' ()-1JKN 8edE: 10

101 t 1 109%&' () - 2! xI t! 10%&' () - 21 t! 10%&' ()-2&109%& ()-' mlO%& ()- 10
10ef gt w' " miV/ 3., 109&' ()-1 M 10%& ()-Z 10%& ()- -10%& ()-910%& ()-(m0%& ()-F
10 10" #SH######XMC3. |, 10%& nl0%<& ()- 10 10 101 9:!110%& ()-7' 109k ()-5

10% ()- 3z109& () - ##% &| &&&JENDHC3. | 10%

#- 109%<& () -1i&u@D % ymn |dhdldiesBgyaphy on ion exchange resin (Nippon
|,:1109%& ()-1,:110%& ()-L10%& ()-&0' 8(?) @A) B) P) S) bC3. , 1098&10%¢& () -' 10
%<& () - Rensui Co. Ltd., DIAION® HP-20) (eluent: water/methanol = 1/0

to 1/1) gave 2-[2-dimethylamino-4-[2-[[(1S,2R)-2-hydroxy-2~
(4-hydroxyphenyl) ~1-methylethyl]amino]ethyl]phenoxy]acetic
acid (330mg) .

'"H-NMR (DMSO-d,) & ppm: 0.89 (3H, d, J=6.6Hz), 2.50-2.75 (8H, m),
2.85-3.05 (2H, m), 3.15-3.25 (1H, m), 4.37 (2H, s), 5.05 (1H,
br s), 6.40 (1H, dd, J=8.3, 1.7Hz), 6.55-6.65 (2H, m), 6.70 (2H,
d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz)

Specific Rotation: [&],**=-10.9° (c=1.06, Acetic acid)

Example 7

To a stirred solution of ethyl 2-[2-chloro-4-{2-

{[(15,2R) -2~-hydroxy~2- (4-hydroxyphenyl)-1-methylethyl]-
amino]ethyl]phenoxylacetate (390mg) in ethyl acetate (5ml) was
added 4N hydrogen chloride solution in ethyl acetate (500pl)
at room temperature, and the mixture was stirred for 15 minutes.
After removal of the solvent under reduced pressure, diethyl
ether was added to the residue. Collection of the resulting
insoluble material by filtration gave ethyl 2-[2-chloro-4-
(2-([(1S,2R)-2~hydroxy-2- (4~hydroxyphenyl) -1-methylethyl]-
amino]ethyl]phenoxylacetate hydrochloride (400mg).

‘H-NMR (DMSO-d,) & ppm: 0.96 (3H, d, J=6.7Hz), 1.21 (3H, t,

J=7.1Hz), 2.90-3.05 (2K, m), 3.15-3.40 (3H, m), 4.17 (2H, q,
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OL! 1090$8&!’ 7 ‘ TODE roors$
@10%R3$& ( g, 9&! 0%#& ()- 11455555|v5vu4 | |10%#&' ()-

&109%4& () -~ “TLUY4! el 1109%2$& ()-  (109@$& ()-MB6999 ;;;

ZM@B10#104#&10# 1 / % Y & (%M Yo b 1098&' () - M
|{| 'NIQEOCV#& () - ,Eg% ﬁ@?bc%?%g /g&i&( (rats ?}%% h%érm‘% %03’ g&' 8
9! 1092&& (h r§§ ll—mg%g aﬁ§58 acetate

s' 1 nML0%:& () - 107 02& og& 9109 &S (@j F&0: | 2@\% 109R2&& () -

s109R2&& () h?&&@@ﬁ@e@hﬁe% §r3§>39%/ﬁ$c(écrdi! '9_/@&&_ §imlléiQ\%&e(r)to that
10%4& ()- LI 10%& ()-: 10%:& ()- VD2FdFVOAXCYGYG OvUA S109%$& () -

9 |nﬁO?&$&dékc%Q%éQ#ﬂ£#EéH%ﬁUE%#&hélng 4Yd Y% {dsponding phenoxyacetate
LI 109%#& ()-] GH | | KKMV [ : - 410+$ 3/ M 10%-$& ()-  L! 10%w# W& () -
L1 109%-$& (Heriva@ive9e: | Z& ()-- 39! 10%-$& ()-- 39! 10%$& ()--M
MVVVHM MVDA410+$ | 1098 ()- 10%t& ()- 109%&' ()- 10%t& () -
s' | MLOYES! {H~NMRINSGM NoRPBED: QD[ A4 10HS A1004E. [Hz) + L10%&3H) - t,
*@0%& () YL 10%g () - SO 10%& () -
J=7.1Hz), 3.00-3.45 (5H, m), 4.18 (2H, g, J=7.1Hz), 4.928 (2H,
s), 5.07 (l1H, brs), 5.97 (1H,d, J=4.2Hz), 6.76 (2H, d, J=8.5Hz),
7.18 (2H, d, J=8.5Hz), 7.27 (lH, s}, 7.55 (1H, s), 8.85 (2H,
br), 9.41 (1lH, s)

Specific Rotation: ([&],°=-7.1° (c=1.04, Ethanol)

Example 9

To a stirred solution of ethyl 2-[2-chloro-4-[2-

([((1S,2R)~2-hydroxy-2- (4-hydroxyphenyl)-1-methylethyl]-
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1 1098B& w.(:érg 1Fe AQM&T@e %xgerlgﬂg%&wﬁﬁ &nfmc{é@%&&ﬁdﬁng to the
F F1098& () - 110%4.& (
Magnus method The preparations with a tension of 1lg were
exposed to Krebs-Henseleit solution maintained at 37°C and
gassedwith amixture of 95% oxygen and 5% carbon dioxide. Basal
tensions of urinary bladder were isometrically measured with

a force-displacement transducer and recorded. A test compound

was cumulatively added to the Magnus bath every about 5 minutes.
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Compound No. EC;y value (M)
24 3.1x107°
25 4.2x107°
26 1.7%x107°
27 1.9x107°
28 1.9x10°®
29 9.8x107°
30 6.8x107°
31 1.1x10°®
33 1.6x10°®
35 1.0x107®
36 1.3x1077
37 5.3x107°
38 1.6x107®
40 4,1x10°®
43 3.4x107
46 6.5x107°
-47 6.3x107°
48 7.4%x107°
49 7.2x107*°

i (R,R)-BRL-37344 1.6%x107
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Test Example 2
T} . E . B -ad i mu :
effects

Atria of male SD rats (250 to 400g in body weight) were
isolated and the experiment was‘conducted according to the
Magnus method. The preparations with a tension of 0.5g were
exposed to Krebs-Henseleit solution maintained at 37°C and
gassed with a mixture of 95% oxygen and 5% carbon dioxide. The
cardiac contractility was isometrically measured with a
force-displacement transducer, and heart rate was recorded via
a tachometer. A test compound was added cumulatively.
Increase of heart rate per minute after addition of 107°M
isoproterenol was expressed as 100%. The drug efficacy was
evaluated as the concentration of the test compound required
to produce 50% increase of heart rate per minute (i.e., EC,,

value). The result was shown in the following Table 2.
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{Table 2]
Compound No. ECy, value (M) E

24 >10""
25 7.0x1073
26 . >107"
27 4.9x107°
28 3.0x107°
29 >107*
30 >107
31 >107*
33 3.1x10°°
35 3.8x107°
36 >10"*
37 3.3x1073
38 5.8x107°
40 3.5x10°°
43 5.8x107°
46 2.1x107°
47 >107*
48 1.7x107%
49 6.8x107°

(R,R) -BRL-37344 2.7x1077

Test Example 3

T . ¢ . ﬁ;— 1 M .
effects

Uteri of pregnant SD rats (pregnancy day 21) were isolated
and longitudinal strips of approximately 15 mm in length and

approximately 5 mm in width free from the basal plate were

prepared. The experiment was conducted according to the Magnus
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method. The preparations with a tension of 0.5g were exposed
to Locke-Ringer solution maintained at 37°C and gassed with a
mixture of 95% oxygen and 5% carbon dioxide. Spontaneous

contractions of myometrium were isometrically measured with a
force-displacement transducer and recorded. A test compound
was cumulatively added to the Magnus bath every 5 minutes. The
drug efficacy was evaluated as the concentration of the test
compound required to produce 50% of the inhibition of uterine
contraction (i.e., EC,; value) by comparing the sum of uterine
contractionduring 5 minutes after addition of the test compound
with the sum of uterine contractions during 5 minutes before
addition of the test compound which was expressed as 100%. The

result was shown in the following Table 3.
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y10%8%& ()-yl0%%& ()-s 1lyl0%%& ()-yl0%%& ()- pX<yl0%10%%& () -
y10%%& ()-yl0%%& ()-1

y10%9%& ()-y1l0%%& ()-sWyyl0%s%& ()-yl0%%s& () -

y109%69%& ()-yl0%%& ()- yl0%%& ()- xX@ yl0%%& ()-yl0%s%& () -
y10% % & (JTebDesd%& ()- #3$' 014pX<yyl0%%& ()- yl0%%s& ()-yl0%s¥%s& ()-
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y1l0%%& ()-yl0%%s& () le%;%;&' () V\X[fgj rsxX@ yl0%s%& ()-yl0%%& () -

y10%%& () - yl0%sYs&—< dompa/uprq\&y F695 "L\L;ECM valoe (M)
24 1.0%x107°
25 1.4%x107°
26 . 1.4%x10°
27 4.9x107
28 1.8x10°
29 3.9x10°°
30 2.5x107®
31 1.9x10°¢
33 1.3x107°
35 1.8x107°
36 2.0x107°
37 7.6%x107
38 2.6x107°°
40 1.0x10°®
43 5.3x107°
46 2.1x107
47 1.7x107°
48 5.2x107
49 6.1x107°

(R,R) -BRL-37344 9.0x107°

Test Example 4
o
To male ICR rats of 4 weeks age was administered orally
ethyl 2-[2-chloro-4-[2-{[(1S,2R)-2-hydroxy-2- (4-hydroxy-
phenyl) -l-methylethyl]amino]lethyl]phenoxy]lacetate hydro-
chloride at a dose of 2g/kg. No death of animals was observed

during 24 hours after the administration with the time course.
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1. A phenoxyacetic acid derivative represented by the

general formula:
R? 0
3
HO ch, R o Mg
(R) )
S ﬁ R
OH

[wherein R' represents a hydroxy group, a lower alkoxy group,
an aralkoxy group, an amino group, or a mono or di(lower
alkyl)amino group; one of R* and R’ is a hydrogen atom, a halogen
atom, a lower alkyl group or a lower alkoxy group, while the
other is a hydrogen atom; R* represents a halogen atom, a lower
alkyl group, a halo (lower alkyl) group, a hydroxy group, a lower
alkoxy group, an aralkoxy group, a cyano group, a nitro group,
an amino group, a mono or di(lower alkyl)amino group, a
carbamoyl group, a mono or di(lower alkyl)carbamoyl group or
a group represented by the general formula:

-NHCOR?
(wherein R® represents a hydrogen atom or a lower alkyl group) ;
the carbon atom marked with (R) represents a carbon atom in R
configuration; and the carbon atom marked with (S) represents
a carbon atom in .S configuration] or a pharmaceutically

acceptable salt thereof.

2. A phenoxyacetic acid derivative represented by the

general formula:



SW5 NLO%R$& () - NLOYR$&' ()- NLOWR$& () - NLOYR$&' ()- NLOWRS$& ()- ! $/ 03<=xX@
NLO9@$& () - NLOY®S& ()- NIOY@$& ()-NLOYEI& ()- =@ J[ ef gpX=5 N10Y%@$& { LT 00
NLO%®RS$& () - NLOYRSE& ()- NLOYRS$E& () - NLOYRSE () gv ~|[:-510" I1f8!10% & S
1s691 109 & ()- 11410% & ()- 11S210% & () - 010% & ()- I1,10% & () - bA510"
| 1Y 109R&& ()- |1 GLOYR" && ()- | Y: 109&" && () | 109&" && () - | &FMLOYR" &&' () -
10"10"). | [: A510" | Y+M 109&"&& ()- |f*109%&"'&& ()- | FM 109&"&& ()- OY
10% F& ()~ Y 10% & ()- Y10° we' () - év:cﬁ , SGLO% & () -V

|, SGLOY" &&' () - y HEGHB\D! f2 3108" &10&" &108&" &

| Y7mL0%&" &&' () - +*| of 0%<" - 10&D! &10&D! &10&D! & |

F& 109&D! && () -s| | FREIOMESR ()~ ERIDUE" &&' () - s

| Ff: 1 109&" && () - 1K| [: bu4m+ |H| ! 109" & ()- 1310%"& ()- | @! 10%" & () -1

| LI 109K" & ()- 11109%K"& ()- |' mlO%K"& ()- vU410 1110% & ()- |y&m0% & () -

| @0% & () - 10K"10K"10K" |f28& 109K"& ()- |#! 109" & ()- Normal " "Headi ng

131 c" "Head c", " Headi 331 ¢" "Head 431 c" " Head " "Headi

53] o " LEal R ooh & "rﬁév%% t@s%ﬁwd%gba: ”@3}%"%14%2%%3?{‘%%@5&%? Font
I1&+: 1' 6<AGCL L Jf A&K 28. >XD JOUZ =f

e oA L B AGRT OXoT B AlE hot 1 G0 | A O a3 BB LIBRAAE T tekpr Ax

brr&l! 9" S’ g+r>eF\1):>>J|:eY§érfn2.<YZa[ \_L]owerae?f ej‘_ %hléupg,moggig&lejr\{v‘g( |o}r a hydroxy

group; the carbon atom marked with (R) represents a carbon atom
in R configuration; and the carbon atom marked with (S)
represents a carbon atom in S configuration] or a

pharmaceutically acceptable salt thereof.

3. A phenoxyacetic acid derivative as claimed in claim 2,
selected from the group of
2-[2-bromo-4-[2-[[(1S,2R) -2-hydroxy-2- (4-hydroxyphenyl) -1-
methylethyl]amino)lethyl]phenoxy]acetic acid,
2-[2-chloro-4-(2-[[{15,2R)-2-hydroxy-2- (4-hydroxyphenyl)-1-
methylethyl]amino]jethyl]phenoxylacetic acid,
2-[2,5-dichloro-4-(2-[[(1S,2R)-2~hydroxy-2~ (4-hydroxy-
phenyl)-l-methylethyl]lamino]ethyl]phenoxy]acetic acid,
2-[4-[2-[[(15,2R)-2~-hydroxy-2- (4-hydroxyphenyl) -1-methyl-
ethyl]aminolethyl]-2,5-dimethylphenoxylacetic acid,
2-(2-hydroxy-4-[2-[[(1S,2R) -2-hydroxy~-2- (4-hydroxyphenyl) -~
l-methylethyl]amino]lethyl]phenoxylacetic acid,

ethyl 2-[2-chloro-4-[2-[[(1S5,2R)-2-hydroxy-2~(4-hydroxy-
phenyl) ~1-methylethyl]amino]ethyl]phenoxy] acetate,

ethyl 2-(2,5-dichloro-4-[2-[[(15,2R)~-2~-hydroxy-2~(4-
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4. A pharmaceutical composition comprising as the active
ingredient a phenoxyacetic acid derivative as claimed in claim

1, 2 or 3, or a pharmaceutically acceptable salt thereof.

5. An agent for the prevention or treatment of obesity,

hyperglycemia, the diseases caused by intestinal hypermotility,
pollakiuria, urinary incontinence, depression, or the diseases
caused by biliary calculi or hypermotility of biliary tract,
which comprises as the active ingredient a phenoxyacetic acid
derivative as claimed in claim 1, 2 or 3, or a pharmaceutically

acceptable salt thereof.

6. A use of a phenoxyacetic acid derivative as claimed in
claim 1, 2 or 3, or a pharmaceutically acceptable salt thereof
for the manufacture of a pharmaceutical composition for the
prevention or treatment of obesity, hyperglycemia, the diseases
caused by intestinal hypermotility, pollakiuria, urinaxy

incontinence, depression, or the diseases caused by biliary

calculi or hypermotility of biliary tract.

7. A process for the manufacture of a pharmaceutical
composition for the prevention or treéatment of obesity,
hyperglycemia, the diseases caused by intestinal hypermotility,
pollakiuria,urinaryincontinence,depression,cn:thediseases

caused by biliary calculi or hypermotility of biliary tract,
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characterized in the use, as an essential constituent of said
pharmaceutical composition, of a phenoxyacetic acid derivative
as claimed in claim 1, 2 or 3, or a pharmaceutically acceptable

salt thereof.



