1 DESCRI PTI ON | NTERMEDI ATES | N PRODUCI NG PHENOXYACETI C ACI D DERI VATI VES AND
METHOD OF USI NG THE SAME 5 TECHNI CAL FI ELD The present invention provides
novel internediates for preparing a phenoxyacetic acid derivative
represented by general fornula (X): HOB OH (X) wherein RL is a | ower al kyl
group, or a pharmaceutically 10 acceptable salt thereof, which

hasf 33- adrenoceptor stimulating activity and are useful for treating or
preventing obesity, hyperglycem a, diseases caused by intestinal
hypermotility, pollakiuria, urinary incontinence, depression or biliary

cal culus. The present invention al spsprovrdes a process for 15 preparing
said internedi ates and a nethod of using said internediates. BACKGROUND ART
WD2000/ 02 846r i sEss a N Peoess INer PRERORYACBTAC 20T P hERaXMaCEiAS Aol d
derivative represented by general forrmula (X), which conprises the step of
treating an am ne of forml MR POdF USING THE SAME

5 TECHNICAL FIELD
The present invention provides novel intermediates for
preparing aphenoxyaceticacidderivative represented by general

formula (X):
HO 0._-COyR!
i
H

wherein R' is a lower alkyl group, or a pharmaceutically

ull

Olin.

10 acceptable salt thereof, which has f3-adrenoceptor stimulating
activity and are useful for treating or preventing obesity,
hyperglycemia, diseases caused by intestinal hypermotility,
pollakiuria, urinary incontinence, depression or biliary
calculus. The present invention also provides a process for

15 preparing said intermediates and a method of wusing said

intermediates.

BACKGROUND ART
W02000/02846 discloses a process for preparing a
20 phenoxyacetic acid derivative represented by general formula

(X), which comprises the step of treating an amine of formula

(IX):

HO
Tt o
NH

2
H

uil

Ol



2 wth an al kyl ati ng agent represented by general fornula (XI): 0 5 wherein
R4 is a lower al koxy group, R5 and R6 are a |l ower alkyl group, Y is an

el imnating group such as a p-tol uenesul fonyl oxy or methanesul fonyl group,
a chlorine, bromne or iodine atom and the like, in the presence or absence
of a base. However, W2000/02846 does mot teach or suggest a conpound
represented 10 by general fornula (I) of the present invention. DI SCLOSURE
OF THE | NVENTI ON The present inventors have intensively investigated a

novel internediate which can be transforned into a phenoxyacetic 15 acid
derivati veiah genereylioinyl agénd mpreqEmtdmesuigepalrby aeemaptablersal t

t hereof conveniently and in high yield, and found that the phenoxyacetic
aci d derivative (X) can be epared from a novel hem acetal conpound
represent ed by Rengra «1) in very high yield. Mreover, the
present inventors a process for preparinggthe henlaceta
conpound (I% sl enol t hrough conveni ent proceéures Based on these
findi ngs, the present i fvention has been acconpl i shed. The present invention
therefore provides: (1) a conpound represented by general formula (1): (I) 3
wher ei i eatlerefinRR* and aR2oiwe i atlepepdendby, R°| anarrRalded agiewpr alkyl

group, Y is an eliminating group such as a p-toluenesulfonyloxy
or methanesulfonyl group, a chlorine, bromine or iodine atom
and the like, in the presence or absence of a base. However,
W02000/02846 does not teach or suggest a compound represented

10 by general formula (I) of the present invention.

DISCLOSURE OF THE INVENTION
The present inventors have intensively investigated a
novel intermediate which canbe transformed into a phenoxyacetic
15 acid derivative of general formula (X) or a pharmaceutically
acceptable salt thereof convenientlyand inhighyield, and found
that the phenoxyacetic acid derivative (X) can be prepared from
a novel hemiacetal compound represented by general formula (I)
in very high yield. Moreover, the present inventors have found
20 a process for preparing the hemiacetal compound (I) from
2,5-xylenol through convenient procedures. Based on these
findings, the present invention has been accomplished.
The present invention therefore provides:

(1) a compound represented by general formula (I):

O _CO,R'

N~
OH

oY)



(2) the conmpound according to the above (1),
(3) A process for preparing a conmpound represented by general
formula (1): ~/CO2RI R20 (I) wherein each of RL and R2 is independently a

gr oup;

5

| ower al kyl group, which conprises the steps of (a) treating a conpound

represented by formula (11):

is as defined above; (b) treating said conpound represented by general
]E S/; mul a (Wiveruhhhedclk @MRUNthd @Pres aneRp dyiganss al 1606 b Bk VgrowgGH2COR2R

10

15

(2) the compound according to the above (1), wherein R} and
R? are an ethyl group;
(3) A process for preparing a compound represented by general

formula (I):

O.__CO.R'
o X
(D
R?0

wherein each of R' and R? is independently a lower alkyl group,
which comprises the steps of

(a) treating a compound represented by formula (II):

OH

with a compound represented by general formula (III):

R%°0
>—CHO a1
R0

wherein R® is a lower alkyl group, to form a compound represented

by general formula (IV):

OH
OR®
aw
R0
OH
wherein R® is as defined above;

(b} treating said compound represented by general

formula (IV) with a compound represented by general formula (V):

ZCH,CO,R' V)

wherein Z is a chlorine, bromine or iodine atom, and R! is as

defined above, to form a compound represented by general formula

formula (1V): R30 OH 15 wherein R3

wherein R and R2 are an ethyl

OH (1) wisth a conpound represented by general
formula (I111): R30, CHO (111) R30 10 wherein R3 is a lower al kyl group,
forma conpound represented by general

to



wherein Z is a chlorine, bromne or iodine atom and Rl is as defined above,
to forma conpound represented by general formula 4 (VI): R30 OH wherein Rl
and R3 are as defined above; (c) reducing said conpound represented by
general formula 5 (VI) to forma conpound represented by general formula
(M1): /TCR2R (VIl) R30 wherein RL and R3 are as defined above; (d)
hydr ol yzi ng said conpound represented by general formula (VII) to forma
conmpound represented by general formula (MIl): ~-/C02R (VIIl) OHC 10
wherein R1L is as defined above; and (e) treating said conmpound represented
by general(foysula (VII1) with R2-OH wherein R2 is as defined above; (4)
the process according to the above (3), wherein RL and R2 are an et hyl

group, and R3 is a nethyl group; 15 (5) a conpound represented by general
formula (1V):

1
oR? O.__CO.R
R0 (V1)
OH

wherein R' and R? are as defined above;
(c) reducing said compound represented by general formula
5 (V) to form a compound represented by general formula (VII):
‘ O.__-CO,R' |
3
OR (V11)

R3O

wherein R' and R’ are as defined above;
(d) hydrolyzing said compound represented by general
formula (VII) to form a compound represented by general formula

(VIITI):

o\/cozR1
(VIID
OHC

10 wherein R' is as defined above; and
(e) treating said compound represented by general formula
(VIII) with R?*-OH wherein R? is as defined above;
(4) the process according to the above (3), wherein R' and

R? are an ethyl group, and R> is a methyl group;

15 (5) a compound represented by general formula (IV):
OH
oR®
(IV)
R%0
OH

wherein R’ is a lower alkyl group;



OH OH wherein R3 is a |lower alkyl group; 5 (6) the conpound according to

t he above (5), wherein R3 is a nethyl group; (7) a conpound represented by
general formula (VI): 0'-/C02RI OH wherein each of RL and R3 is

i ndependently a | ower al kyl group; 5 (8) a conpound represented by general
formula (MI1): R3O0 wherein each of Rl1&nd R3 is independently a | ower alkyl
group; (9) the conpound according to the above (7) or (8), wherein Rl is an
ethyl group, and R3 is a nethyl group; (10) a conpound represented by
general formula (VIlI1): 0~/ CO2R1L (VIII1) OHC 10 wherein RL is a | ower alkyl
group; (11p)t hetbenpompduadcerdionging thaitirel@bowker siln RheirsianRét hyl
group; (12) A process for preparing a conpound represented by general
formul a (X) methyl group;

(7) a compound represented by general formula (VI):

O._-COoR’
/\p[ (V1)

wherein each of R' and R’ is independently a lower alkyl group;

5 (8) a compound represented by general formula (VII):

3 O.__-CO.R’
e

wherein each of R' and R’ is independently a lower alkyl group;
(9) the compound according to the above (7) or (8), wherein
R' is an ethyl group, and R’ is a methyl group ,

(10) a compound represented by general formula (VIII):

O.__CO.R’
(V11D
OHC

10 wherein R' is a lower alkyl group;
(11) the compound according to claim 10, whexein R! is an ethyl
group;
(12) A process for preparing a compound represented by general

formula (X):

O._-CO,R’
©w ~ L »

15 or a pharmaceutically acceptable salt thereof, wherein R is

a lower alkyl group, which comprises the step of

treating a compound represented by general formula (I):



(X) OH 15 or a pharmaceutically acceptable salt thereof, wherein RL is a

| ower al kyl group, which conprises the step of treating a conpound
represented by general formula (1): 6 R20 (1) wherein RL is as defined
above, and R2 is a |lower alkyl group, with a conpound represented by formul a
(I'X): NH2 OHin the presence of a redug ng agent, and thereafter optionally
formng a pharnaceutically acceptable salt of said conpound (X) (13) the
process according to the above (12), wherein Rl and R2 are an ethyl group.
In the present invention, the term"lower alkyl group” 10 refers to a

strai ght chained or branched al kyl group having 1 to 6 carbon atons such as
a nethyl, ethyl, propyl, isopropyl,, butyl, isobutyl, sec-butyl group and
the like. BEST MODE_EER -QRXLN%%@UT THE | NVENTI ON 15 A conpound represent ed
by general forfil a ( the present invention can be prepared through
steps (a) to ustrated in the follow ng schene(l)DOH Step a ORB Y T
OH Step b R°O

wherein R' is as defined above, and R®? is a lower alkyl group,

with a compound represented by formula (IX):

HO\[::I\V/\\
' NH (10

H 2
OH

in the presence of a reducing agent, and thereafter optionally

ul

5 forming a pharmaceutically acceptable salt of said compound (X)
(13) the process according to the above (12), wherein R! and

R?’ are an ethyl group.

In the present invention, the term "lower alkyl group”
10 refers to a straight chained or branched alkyl group having 1
to 6 carbon atoms such as a methyl, ethyl, propyl, isopropyl,

butyl, isobutyl, sec-butyl group and the like.

BEST MODE FOR CARRYING OUT THE INVENTION
15 A compound represented- by general formula (I) of the
present invention can be prepared through steps (a) to (e) as

illustrated in the following scheme.



Step d Acid OH (VI) OHC Base CHO OH (1V) (VI1l) wherein Rl, R2, R3 and Z
are as defined above. Base ZCHZCO2R N) (1) (Step a) A phenol derivative
represented by general fornmula (1V) 5 can be prepared by treating
2,5-xylenol represented by formula (11) with a conpound represented by
general formula (I1l) in the presencef an aqueous solution of alkali

net al hydroxi de such as an aqueous sol ution of sodi um hydroxi de. The anount
of conmpound (I11) and al kali nmetal hydroxide is used ordinarily 10 in the
range of about 1 to about 3 nolar equivalents based on 1 nole of
2,5-xylenol (11). Jhe reagtion is ordln v ied out pd tenperature
of about 10 aout 70C Y'dt? a period of R D hours. After the reaction
is finished, g reaction, solution_is ed With aglkbute acid such
as diluted Base R0

R%0 ZCH,CO,R"
OH 2 2
N >—CHQ v
) - (V) V)
(1
0. _CO.R
3 ~~ 2
OR Step ¢ OR® O._-COR
R0 Reducing agent R3O0
OH (VI
;
O.__CO.R! OH O _-CO=R
Step d Step e
OHC R20
Acid RZOH
(Vi) (1

wherein Rl, R2, R} and Z are as defined above.

(Step a)
A phenol derivative represented by general formula (1IV)
9 can be prepared by treating 2,5-xylenol represented by formula
(I1) with a compound represented by general formula (III) in
the presence of an aqueous solution of alkali metal hydroxide
such as an aqueous solution of sodium hydroxide. The amount of
compound (III) and alkali metal hydroxide is used ordinarily
10 in the range of about 1 to about 3 molar equivalents based on
1 mole of 2,5-xylenol (II). The reaction is ordinarily carried
out at a temperature of about 10 to about 70°C for a period of
1 to 10 hours. After the reaction is finished, the reaction
solution is neutralized with a dilute acid such as diluted

15 hydrochloric acid. Thereafter, the precipitating crystals are



15 hydrochloric acid. Thereafter,

the precipitating crystals are 8 filtered

and dried to afford a phenol derivative of general formula (1V). (Step b) 5
The phenol derivative (1V) is treated with a hal oacetic acid ester of
general fornmula (V) in the presence of a base in an inert solvent to afford
a conmpound represented by general formula (VI) . The inert solvents
in the reaction include ethers such as tetrahydrofuran or the
| i ke, ketones such as 10 acetone, nethyl ethyl ketone or the like,
acetonitrile, N, N-dinethylformam de, N, N-di met hyl acetam de or the I|ike.

enpl oyed

sol vent s maytbeedseaddsidagled dro af fami xd whendl tdexricrative ¢bHl gemésal The

base enpl

oyed in the reaction includes sodi umcarbonate, potassium

car bonat eformsilam(danbonate or the |ike. Haloacetic 15 acid ester (V)

i ncl udes

acid (V)

24 hours.

Cl CH2CO2RI, BrCH2 CO2R1 or | CH2CO2R1. The anpunt of hal oacet

iC

The

and a base is used ordinarily in the range of about 1 to about 5
nol ar equi val ents based on 1 nole of phenol derivative (1V). Hal oacet
acid estefSt¥p &dd a base are ordinarily used in an equinolar ratio,
either 20 of them may be used in excess. The reaction is carried out
ordinarily at aThenpbenelréenivabbye (OLVYb isbdreatedovwtthoa apea¢eticof 1 to

After the reaction is finished, extraction of the reaction

icC
but

m xture afdiflupsher ebraamral feormaudeoddingntthe qurpaandovd apbesediur es

afford a

10

15

20

25

conmpound of general fornula
an inert solvent to afford a compound represented by general

formula (VI). Theinert solvents employed in the reaction include
ethers such as tetrahydrofuran or the like, ketones such as
acetone, methyl ethyi ketone or the 1like, acetonitrile;
N,N-dimethylformamide, N,N-dimethylacetamide or the like. The
solvents may be used singlyor as amixture of two ormore solvents.
The base employed in the reaction includes sodium carbonate,
potassium carbonate, cesium carbonate or the like. Haloacetic
acid ester (V) includes C1CH,CO,R*, BrCH, CO,R' or ICH,CO,R'. The
amount of haloacetic acid (V) and a base is used ordinarily in
the range of about 1 to about 5 molar equivalents based on 1
mole of phenol derivative (IV). Haloacetic acid ester (V) and
a base are ordinarily used in an equimolar ratio, but either
of them may be used in excess. The reaction is carried out
ordinarily at a temperature of about 0 to about 100°C for a period
of 1 to 24 hours. After the reaction is finished, extraction
of the reaction mixture and further concentration according to
conventional procedures afford a compound of general formula

(VI).

(Step ¢)



25 (V).
an inert

(Step ¢) 9 Reduction of the conmpound (VI) using a reducing agent in

sol vent affords an acetal derivative represented by general

formula (MIl). The inert solvents enployed in the reaction include ethers
such as tetrahydrofuran, 5 1,2-di nmethoxyethane, di oxane or the |iKke,

car boxyl
the |ike.
sol vent s.

c acid esters such as ethyl a&cetate or the like, acetonitri
The solvents may be used singly or as a mxture of two or
Reduci ng agents enployed in the reaction include sodium

iodide/trial kylchlorosilane such as 10 chlorotrinethyl sil ane,
chl orotri et hyl skédnetionbef yhedcombhyhdhl ¥ bsidiane aoretiheihigkegemhiioch are
y used in an anmount of about 2 to about 6 nolar equival ents based
on 1 nol enocinevimpouidefVigffdhds reaacdainel daarvd eidve temrearared yoy at a

ordi naril

tenperature of about

organic
l e or
nor e

-30 to about 30C for a period of 10 15 mnutes to 12

hours. Afgenerat feaowilen (\SLF) ni Shed inextr et ventof emhgoyedctinorths xt ur e
and further concentration according to conventional procedures afford an

acetal der¢égatioe of igedadg

acetal derivative (VII1) using an acid in a suitable solvent affords
al dehyde HePi9ameveoxeptbabat ediokgngep®riie flokkml @YANI9 carflnxywdlaent

enpl oyed

10

15

20

25

in the hydrolysis
acid esters such as ethyl acetate or the l1like, acetonitrile or

the like. The solvents may be used singly or as a mixture of
two or more solvents. Reducing agents employed in the reaction
include sodium iodide/trialkylchlorosilane such as
chlorotrimethylsilane, chlorotriefhylsilane, t-butyl-

dimethylchlorosilane or the like, which are ordinarily used in
an amount of about 2 to about 6 molar equivalents based on 1
mole of compound (VI). The reaction is carried out ordinarily
at a temperature of about -30 to about 30°C for a period of 10
minutes to 12 hours. After the reaction is finished, extraction
of the reaction mixture and further concentration according to
conventional procedures afford an acetal derivative of general

formula (VII).

(Step 4)

Hydrolysis of the acetal derivative (VII) using an acid
in asuitable solvent affords an aldehyde derivative represented
by general formula (VIII). The solvent employed in the hydrolysis
reaction includes ethers such as tetrahydrofuran,
1,2-dimethoxyethane, dioxaneor the like, ketones suchasacetone
or the like, acetonitrile or the like. The solvents may be used

singly or as a mixture of two or more solvents. The solvents

fefiais (WL 20a6St eff edr st fiwian of t he

an



reaction includes ethers such as tetrahydrofuran, 25

1, 2-di net hoxyet hane, di oxane or the |li ke, ketones such as acetone or the

| i ke, acetonitrile or the Iike. The solvents may be used singly or as a

m xture of two or nore solvents. The solvents 10 may al so be used in
conbination with water. The acid enplaoyed in the reaction includes 5-20%
perchloric acid, 1-100 hydrochloric acid, 1-10%ulfuric

acid, p-toluenesul fonic acid, trifluoroacetic acid or the |like, which is
used ordinarily in 5 an anount of about 0.1 to about 2.5 nolar equival ents
based on mdy mdls® bk thedatetadmibenavaon wel {iViWateTh& e drodldysmplogadti on i S
carried out ordinarily at a tenperature of about O to about 50 C for a
peri od ofir). Bheo Z4aeduon . infctlardeshe Sr-@Q8t | perich liomicshedid.exflraé&i on of
the reaction m xture and further concentration 10 according to conventional
pr ocedur dxyafdadrkprEie aFdéhyidd Odenifarigacivl. Injtol Stegpsel fdnhenicadet al
derivative represented by general formula 15 (I) of the present invention
can be prigpdilabinaceteiat iagg d lea thedéhide W ¢h )isvusedeodinggtilonahly in
the presence of an acid such as acetic acid or the |ike. The addition
react bon &f aRRUHt p§ aheunlHehyide ageritvat b veoag |[dguinrakerelds begsiddby, and
the subsequent crystallization froma suitable solvent affords a 20

heni acet al m@dei 9atthe asketgdnéeaiivRsivegl &VIT) . Thre hadediysdfs ReeHtips used

ordinarily in the range of about 1 to about 10 nol ar
is carried out ordinarily at a temperature of about 0 to about

50°Cforaperiodof 0.5 to24 hours. Afterthereactionis finished,
extraction of the reaction mixture and further concentration
10 according to conventional procedures afford an aldehyde

derivative (VIII).

(Step e)
A hemiacetal derivative represented by general formula
15 (I) of the present invention can be prepared by treating the
aldehyde (VIII) with R?OH, optionally in the presence of an acid
such as acetic acid or the like. The addition reaction of R?OH
to the aldehyde derivative (VIII) proceeds rapidly, and the
subsequent crystallization from a suitable solvent affords a
20 hemiacetal derivative of general formula (I). The amount of R?*QH
is used ordinarily in the range of about 1 to about 10 molar
equivalents based on 1 mole of the aldehyde (VIII). In the case
of using an acid, the amount of the acid is used ordinarily in
the range of about 0.01 to about 0.1 molar equivalents based
25 on lmole of the aldehyde (VIII). The solvents forcrystallization
include a mixed solvent of R?0OH in combination with n-hexane,

n-heptane, cyclohexane or the like. The hemiacetal derivative



equi val ents based on 1 nole of the aldehyde (VIII) . In the case of using
an acid, the anount of the acid is used ordinarily in the range of about
0.01 to about 0.1 nolar equival ents based 25 on 1 nole of the al dehyde
(M11) . The solvents for crystallization include a m xed solvent of R2ZOH
in conmbi nati on with n-hexane, n-heptané, cycl ohexane or the like. The

hem acetal derivative 11 (1) exhibits good crystalline property, and can be
stored under a particular condition, for exanple below 10 C, fora | ong

peri od. According[¥, the hem acetal are suitable for a commercia
product i ot I)5emrpPEEEICFIDLIFSEFAriiRG R PRRRAbXy ikt CaPaRE f e/ upfioe  of

general fornula (X), which is useful as a medi canent, using a hemni acetal
derivativéHﬁrEﬁﬁéi%ﬁCPBPH&P&“mgoq%X@%P%?P§&°M4Ot%efPB@¥ﬂﬁ$@e§éﬁ@ne. R20
OH H (1) / Reducin NH 2 OHagent (I1X) 10 wherein R and R2 are as

defi ned a@@g Fdlng vy, the hemiacetal are suitable for a commercial

production.

A process for preparing a phenoxyacetic acid derivative
of general formula (X), which is useful as a medicament, using
a hemiacetal derivative of general formula (I) is detailed in

the following scheme.

R%0 : N
H

HO - H
N \Q\/\NHQ / Reducing X

H agent
1X)

O

— Oll

10 wherein R! and R* are as defined above.

A phenoxyacetic acid derivative represented by general
formula (X) can be prepared by treating a hemiacetal derivative
of general formula (I) with an amine of formula (IX) in the

15 presence of a reducing agent in an inert solvent. The inert
solvents employed in the reaction include ethers such as
tetrahydrofuran, 1,2-dimethoxyethane, dioxane or the 1like,
halogenated hydrocarbons such as methylene chloride,
1,2-dichloroethane or the like, organic carboxylic acids such

20 as acetic acid or the like, hydrocarbons such as toluene or
the like, alcohols such as methanol, ethanol or the 1like,
acetonitrile or the like. The solvents may be used singly or

asamixtureof twoormore solvents. The reducingagentsemployed



(X) A phenoxyacetic acid derivative represented by general fornula (X) can
be prepared by treating a hem acetal derivative of general formula (1) with
an amine of forrmula (IX) in the 15 presence of a reducing agent in an inert
solvent. The inert solvents enployed in the reaction include ethers such as
tetrahydrofuran, 1, 2-dinethoxyethane, i oxane or the like, hal ogenated

hydr ocar bons such as nethyl ene chloride, 1,2-dichloroethane or the Ilike,
organi ¢ carboxylic acids such 20 as acetic acid or the like, hydrocarbons
such as toluene or the like, alcohols such as nethanol, ethanol or the

| i ke, acetrohhemedastoron haclike.alReelisné vehthy drppdi@mnesedush@gl yalis, as a

m xture of two or nore solvents. The reduci ng agents enployed 12 in the
reacti on iNaBHY , aNedH(Ofst)al. NgBHOPYeAney dukeh lddkeNaBliat,aneaBH3ITNas

NaBH( OAc) 3, NaBH(Owe) 3 or the like, boranes such as BH3 . pyridine , BH3

N, N-di et IBH;amyninkiror, BHe' Vi Kedi¢fthneeesdanyg or tihtwbike edficieng sagetyt,s may be
used optionally in the presence 5 of an acid such as acetic acid,

p-t ol uenestiigsminedrding agstighasyl benigedcipticuailyiin ddied prgsdngehl ori ¢
acid, or a base such as triethylamne or the |like. Alternatively, the
reactidon cah be @wrird edueht amdeeehiaydcdgon Rt hotpereesulfonhe awidsence of
a netal catalyst such as 5-10% pal | adi um on carbon, 10 Raney-N, platinum
oxi de, palneddians PrbERn1q 6 atSHdMEE a€afbohY@sarhlagdy a¢idheoy iske. In

the case of using al kali netal ) )
base such as triethylamine or the like. Alternatively, the

reaction can be carried out under a hydrogen atmosphere in the

presence of a metal catalyst such as 5-10% palladium on carbon,

.10 Raney-Ni, platinum oxide, palladium black, 10% platinum on

carbon (sulfided) or the like. In the case of using alkali metal

hydroboranes or boranes as a reducing agent, such reducing agent

is used ordinarily in the range of about 0.5 to about 5 molar

equivalents based on 1 mole of the hemiacetal derivative (I).

15 The reaction is carried out ordinarily at a temperature of about

0 to about 60°C for a period of 1 to 48 hours. After the reaction

is finished, if required, insolublematerials are filtered off,

andextractionof thereactionmixture and further concentration

according to conventional procedures afford a phenoxyacetic

20 acid derivative of general formula (X). Alternatively, the

reaction can be carried out by treating an amine (IX) with an

aldehyde of general formula (VIII) in place of a hemiacetal
derivative (I).

The phenoxyacetic acid derivative (X) can be optionally

25 converted to a pharmaceutically acceptable acid addition salt

thereof according to conventional methods. Examples of such

salts include acid addition salts formed with mineral acids



hydr obor anes or boranes as a reduci ng agent, such reducing agent is used
ordinarily in the range of about 0.5 to about 5 nolar equivalents based on
1 nole of the hem acetal derivative (1). 15 The reaction is carried out
ordinarily at a tenperature of about O to about 60 C for a period of 1 to
48 hours. After the reaction is finished, if required, insoluble materials
are filtered off, and extraction of the reaction m xture and further
concentration according to conventional procedures afford a phenoxyacetic
20 acid derivative of general formula (X). Alternatively, the reaction can
be carri edswvgh 4y hydeggchderar afiide yddohwemiamcial debjdeiofligeneidl
formula (VIIl) in place of a hem acetal derivative (1). The phenoxyacetic
aci d derivaunlyerixXpaaish peosphpohaglacid #md ¢bavierkedacddadshidivaceatteal |y
acceptable acid addition salt thereof according to conventional nethods.
Exanpl es ofozmel wihhtergapligdecadedsuddi 85 ohoxmicsa¢dd neicok it adher al
acids 13 such as hydrochloric acid, hydrobrom c acid, hydroiodic acid,

sul furic aoptihaphsyphoni€c awid hanzeheshlkenigeicd dadet t¢brernesekfoibe ned
with organic acids such as formc acid, acetic acid, nethanesulfonic acid,
benzenesul f6hfe PaePdopiadt i@nedtiriemcdd Hseinpe spiibniterd@rd,c @¢idic acid,
succinic acid, tartaric acid, fumaric acid, butyric acid, oxalic_ acid,

mal oni ¢ acfUmaFarer€ld adiW Y ige ficd dacPda l el 3l e M@ logdihahil e dnaledF ut ami c
acid, aspartic acid and the |iKke.

acid, lactic acid, malic acid, carbonic aid, glutamic acid,
aspartic acid and the like.
An amine represented by formula (IX) can be prepared by

10 optically separating a commercially available enantiomeric
mixture of the amine according to conventional methods.
Alternatively, the amine (IX) can be prepared according to
procedures as described in "J. Med. Chem., 1997, 20(7),
p.978-981".

15 A compound represented by general formula (I) of the
present invention, its intermediates (IV), (VI), (VII) and
(VIII) as well as a phenoxyacetic acid derivative of general
formula (X) can be optionally isolated or purified through
standard isolation or purification techniques such as solvent

20 extraction, recrystallization, chromatography and the like.

EXAMPLE
The followingexamplesillustrate theinvention in further
detail. It is to be understood, however, that they are not to

25 be construed as 1imiting the scope of the invention in any way.

Example 1



An am ne represented by formula (1 X) can be prepared by 10 optically
separating a commercially available enantioneric mxture of the am ne
according to conventional nmethods. Alternatively, the amne (I1X) can be
prepared according to procedures as described in "J. Med. Chem, 1997,
20(7), p.978-981". 15 A conpound repridsented by general fornmula (1) of the
present invention, its internediates (1V), (VI), (VII) and (VIII) as well
as a phenoxyacetic acid derivative of general formula (X) can be optionally
isolated or purified through standard isolation or purification techniques
such as ol \erltymprekt? et bRetRREYGERYEL)  2ab r BAMeERY dRBEBGLaphy and t he
like. EXAMPLE The follow ng exanples illustrate the invention in further
detail. It is thh PBSHABELSPoRE ABwWSEREOUatotReoRr #fhot-1H spdipe
construed as Ii_rritirr%the scope of the invention in any way. Exanple 1 14
4- (1- Hy drisdrex e et Hoky & R EMR Y| (A8 plidhfauegUsy PN IoR 6F an
aqueous sol ution of 5. 2% sodi um h}édroxi de (6309), 2,5-xylenol &llOOg), an
aqueous AU B gisasedati fdfacaavater3dr089d wWatehee26dy) was
heated 5 at 55C for 5 hours with stirring. The reaction m xture was cool ed
in an®i cé@bath,C HRF to HAEF %t & Mere MbdedPacEEBRTELPR BLX(9EE§) WaSd 7. 4%
hydrochl ori c aci d (380g) S ccesgi vely. The .

cooled in an ic&bath, and to the mixture were added acetonitrile

(90g) and 7.4% hydrochloric acid (380g) successively. The

precipitating crystals were filtered to give

4-(1l-hydroxy-2,2-dimethoxyethyl)-2,5-dimethylphenol (150qg).

10 'H-NMR(DMSO-de¢) & ppm: 2.06 (3H, s), 2.15 (3H, s), 3.08 (3H, s),
3.35(3H, s), 4.23 (1H, 4, J=6.7Hz), 4.55 (1H, dd, J=6.7, 4.4Hz),
4.96 (1H, 4, J=4.4Hz), 6.49 (1H, s), 7.03 (1H, s), 8.96 (1H,

s)

15 Example 2
Ethyl 2-[4-(1-hydroxy-2,2-dimethoxyethyl)-2,5-dimethyl-
phenoxyJ]acetate
To N,N-dimethylformamide (81g) were added 4-(1-hydroxy-
2,2-dimethoxyethyl)-2,5-dimethylphenol (20.0g), potassium
20 carbonate (15.8g) and ethyl chloroacetate (12.4g) at room
temperature with stirring. The mixture was stirred at room
temperature for an hour, and then stirred at 71°C for 2 hours.
The reaction mixture was diluted with ethyl acetate, washed with
water and brine, and dried over anhydrous sodium sulfate. The
25 organic layer was concentrated under reduced pressure, and a
mixture of ethyl acetate and hexane was added to the residue.

The precipitated crystals were collected by filtration to give



precipitating crystals were filtered to give

4- (1- hydr oxy- 2, 2- di met hoxyet hyl ) - 2, 5- di net hyl phenol (150g). 10

" H- NVR( DMSO- d6) 6ppm 2.06 (3H, s), 2.15 (3H, s), 3.08 (3H, s), 3.35 (3H,
s) , 4.23 (1H, d, J=6. 7Hz) , 4.55 (1H, dd, J=6. 7, 4. 4Hz) , 4.96 (1H, d,
J=4.4Hz), 6.49 (1H, s), 7.03 (1H, s), & 96 (1H, s) 15 Exanple 2 Ethyl
2-[4-(1-hydroxy-2, 2-di net hoxyet hyl ) -2, 5-di net hyl - phenoxy] acetate To

N, N- di et hyl f ormam de (81g) were added 4-(1-hydroxy-

2, 2-di met hoxyet hyl ) -2, 5-di et hyl phenol (20.Qg), potassium 20 carbonate
(15.8g) aamthet hyt(¢hldrbmdedaye2( 22d48p tabxyethyile e batdime tiytlr stirri ng.
The m xture was stirred at room tenperature for an hour, and then stirred
at 71C f oph@ndyiigcetdahe (@acBgon m xture was diluted with ethyl acetate,
washed with water and brine, and dried over anhydrous sodium sul fate. The
25 or gani HNMR(ICIVEDS;) cd ppemnt riat2esd (BHdet , r @duceHz Pr esswe e 31ands )y, 2i3a ure of
ethyl acetate and hexane was added to the residue. The precipitated
crystal s (WBHe sdol Rebttedllby &, PERaBHen . tD. 23 (SHL5s ¢t B/150 (3H, s), 4.27

2-[4- (1- hydroxy- 2, 2-di net hoxyet hyl ) - 2, 5- di net hyl - phenoxy] acetate (21.38).
1H NVR( CD(2B) &8 ppit 1228 4 3H: (1LH,J&7.JH4z)6HZ). .26 . 63H 21%) 5)2. 8280 ((3H, s),
2.54 (1H, d, J=2.3Hz), 3.22 (3H, s), 3.50 (3H, s), 4.27 5 (2H, q, J=7 .
1Hz) , 4.Q2, (d#b-6, I=BHz)gHp) 48 4181 E2H, 7sp5 4180 EIH,

Example 3
Ethyl 2-[4-(2,2-dimethoxyethyl)-2,5-dimethylphenoxylacetate
10 To a stirred suspension of sodium iodide (72g) and
chlorotrimethylsilane (52g) in acetonitrile (180g) was added
dropwise a solution of ethyl 2-{4-(1l-hydroxy-2,2-dimethoxy-
ethyl)-2,5-dimethylphenoxy]acetate (50g) inacetonitrile (80g)
in an ice-salt bath. The mixture was stirred for 30 minutes,
15 and then toluene (400g) and pyridine (25g) were added. The
reaction mixture was washed with an agqueous solution of sodium
thiosulfate, an aqueous solution of citric acid, an aqueous
solution of sodium bicarbonate and brine successively. The
organic layer was dried over anhydrous sodium sulfate, and
20 concentrated under reduced pressure to give ethyl
2-{4-(2,2-dimethoxyethyl)-2,5-dimethylphenoxylacetate
(439) .
'H-NMR(CDC1;) § ppm: 1.30 (3H, t, J=7.1Hz), 2.24 (3H, s), 2.27
(3H,s),2.82(2H,d, J=5.6Hz),3.33(6H,s),4.27(2H,q, J=7.1Hz),
25 4.47 (1H, t, J=5.6Hz), 4.60 (2H, s), 6.50 (1H, s), 6.97 (1H,

s)



dd, J=6.6, 2.3Hz), 6.48 (1H, s), 7.25 (1H, s) Exanple 3 Ethyl

2-[4-(2, 2-di met hoxyet hyl ) - 2, 5- di net hyl phenoxy] acetate 10 To a stirred
suspensi on of sodiumiodide (72g) and chlorotrinmethylsilane (52g) in
acetonitrile (180g) was added dropw se a solution of ethyl

2-[4- (1- hydr oxy- 2, 2-di met hoxy- et hyl)-2g5-di net hyl phenoxy] acetate (50g) in
acetonitrile(80g) in an ice-salt bath. The m xture was stirred for 30

m nutes, 15 and then toluene (400g) and pyridine (25g) were added. The
reaction m xture was washed wi th an aqueous sol ution of sodium thiosulfate,
an aqueou$xagipdiei dn of citric acid, an agueous solution of sodium

bi carbonate and brine successively. The organic |ayer was dried over

anhydr ous E¢ddilu /i -d i -f(& - o rapdl npo hsolhlc et e doek: thidlephe ek balcpr@bsure to gi ve
ethyl 2-[4-(2, 2-di net hoxyet hyl ) -2, 5-di net hyl phenoxy] acetate (43Q).

1H NVR( CDC13) 6 Egpril 2-3¢ (34,2 tdimprhongethyl P (BHlirgthylpien¢gH s)
2.82 (2H, d, J=5. 6Hz) , 3.33 (6H, s) , 4.27 (2H, q, J=7 . 1Hz) , 25 4.47
(1H, t, Jeseglie (23p092Mas)dimavgd in Acepmitxile 6)106) Exapl e 4
Ethyl 2-[4-(2-fornyl methyl)-2,5-di nethyl phenoxy acetate_ Et hyl

2- [ 4- (2, 2sdilmeincy 80Ky 1032 psraterhy préfokyPOgaceast adged. 7gpdwaen

di ssolved in acetonitrile (110g). with
the mixture was stirred for an hour at room temperature. The

reactionmixturewas partitionedbetween toluene (190g) andwater
{120g). The organic layer was washed with water, an aqueous
solution of sodiumbicarbonate and brine successively, and dried

10 over anhydrous sodium sulfate, followed by concentration under
reduced pressure. After the residue was dissolved in ethanol
(96g), the solvent was removed under reduced pressure. The
residue was dissolved with ethanol (96g) again, and removal of
the solvent under reduced pressure gave ethyl 2-[4-(2-

15 formylmethyl)-2,5-dimethylphenoxylacetate (20.8g).
'H-NMR(CDC13) § ppm: 1.30 (3H, t, J=7.1Hz), 2.20 (3H, s), 2.25
(3H, s), 3.59 (2H, 4, J=2.4Hz), 4.27 (2H, g, J=7.1Hz), 4.62 (2H,

s), 6.56 (1H, s), 6.94 (1H, s) , 9.66 (1H, t, J=2.4Hz)

20 Example 5
Ethyl 2-[4-(2-ethoxy-2-hydroxyethyl)-2,5-dimethylphenoxy]
acetate
Ethyl 2-[4-(2,2-dimethoxyethyl)-2,5-dimethylphenoxy]
acetate (43g) wasdissolvedinacetonitrile (190g)whilestirring.
25 To the resulting solution was added 10% perchloric acid (216g),
and the mixture was stirred for an hour at room temperature.

The reaction mixture was partitioned between toluene (340g) and



5 stirring, and 10% perchloric acid (120g) was added, and then the m xture
was stirred for an hour at roomtenperature. The reaction m xture was
partitioned between toluene (190g) and water (120g). The organic |ayer was
washed with water, an aqueous solution of sodium bicarbonate and brine
successively, and dried 10 over anhydrigus sodi um sul fate, foll owed by
concentration under reduced pressure. After the residue was dissolved in

et hanol (96g), the solvent was renoved under reduced pressure. The residue
was di ssol ved with ethanol (96g) again, and renoval of the solvent under
reduced pragssufe@oggve Biygrganfig¢-layetbwas washed with water, an aqueous

fornyl met hyl ) -2, 5-di net hyl phenoxy] acetate (20.8g). 'H NVR(CDC1l3) S ppm

1. 30 (3H,sdalutdin dExQAIAIPDi¢3Hposate AMBLr {3 s e s3.i5® 1(2Haind dri=d. 4Hz) ,
4.27 (2H, q, J=7.1Hz), 4.62 (2H, s), 6.56 (1H, s), 6.94 (1H, s) , 9.66 (1H,
t, J=2. dHdp)er@nEyampius So&ihplsulfate, followed by concentration under

2-[ 4-(2-et hoxy-2- hydroxyet hyl ) -2, 5-di net hyl phenoxy] acetate Ethyl

2-[ 4- (2, adiuyreheopstswie).- Zhs- e sied by Waseddggplvadet atet Ha8y) (WB99I) |

di ssol vedin acetonitrile ( 190g) while stirring. 25 To the resulting

sol ut bon axek thgdeel 1e9s parscheDPVedam de Y TeGiyredapdes Aurai Xkhe aewddust i rred
for an hour at roomtenperature. The reaction mxture was partitioned

bet ween twiusHs (BIRP wArtd hexgacef 86300y)d e thanok dahid) | Hfdrernvgsedashed

with water, an aqueous solution of sodium bi carbonate and bri ne
successi VIS take whiedgdded, the solution was stirred at 0-10°C for 2
hours. Hexane (220g) was added, and the resulting suspension
was stirred at 0-10°C for 2 hours. The precipitated crystals
10 were filtered to give ethyl 2-[4-(2-ethoxy-2-hydroxyethyl)
-2,5-dimethylphenoxyjacetate (21g).
'H-NMR (DMSO-d¢) dppm: 1.06 (3H, t, J=7.0Hz), 1.21 (3H, t, J=7.1Hz),
2.11 (3H, s), 2.19 (3H, s), 2.50-2.80 (2H, m), 3.20-3.40 (1H,
m), 3.60-3.70 (1H, m), 4.16 (2H, g, J=7.1Hz), 4.50-4.70 (1H,
15 m), 4.73 (2H, s), 5.98 (1H, 4, J=7.6Hz), 6.59 (1H, s), 6.93 (1H,

s)

Example 6

Ethyl (-)-2-[4-[2-[[(1S,2R)-2-hydroxy-2-(4-hydroxyphenyl)-
20 1-methyethyllaminolethyl]-2,5-dimethylphenoxyjacetate

A suspension of ethyl 2-[4-(2-ethoxy-2-hydroxyethyl)-

2,5-dimethylphenoxylacetate (5.4g), 10% palladium carbon (50%

wet, 1.4g), (1R,2S)-2-amino-1-(4-hydroxyphenyl)propan-1-ol

(3.0g) and tetrahydrofuran (30g) was stirred under a hydrogen
256 atmosphere at 40°C for 3 hours. After the catalyst was removed

by filtration, the filtrate was concentrated under reduced

pressure. The residue was dissolved in toluene, and washed with



over anhydrous sodium sul fate, followed by concentration under reduced
pressure. The residue was dissolved in ethanol (180g), 5 and the sol vent was
renoved under reduced pressure. The residue was dissolved with hexane (86g)
and ethanol (37g) . After seed crystals were added, the solution was
stirred at 0-10C for 2 hours. Hexane {220g) was added, and the resulting
suspension was stirred at 0-10C for 2 hours. The precipitated crystals 10
were filtered to give ethyl 2-[4-(2-ethoxy-2-hydroxyethyl)

- 2, 5-di net hyl phenoxy] acetate (219). 1H—NNR&DNBC>d6) 6ppm 1. 06 (3H, t ,
J=7. OHz) waierzla(nmaqqeom&?mhw on 0P, $9 ism, bycarbopatEe3dand)bringQ- 2. 80
(2H m, 3.20-3,40 (1H m, 3.60-3.70 (1H m, 4.16 (2H q, J=7.1Hz),

4.50- 4. 70SPERESES VALY, Bheprgapig lagey wassdgged gyexanhydyouserpdivme, 59
(1H, s) , 6.93 (1H, s) Exanpl e 6 Ethyl

(-)-2-]4- FElFFFES ng1guh§6p5ﬁ@t2w€g_yﬁQp%&@pﬁgkyqudgged.pressure to

1- met hyet hyl ] am no] et h % i met hyl phenox ]acetate A suspenS|on of et hyl
2-[ 4- (2- eORBRy EBDH dr‘oiy t-rwll‘)[2 é“és ARty VA~ et el st 4g9), 10%
palladlun1carbon (_lSO0 _ ,

(1R 29) - 2PBRPHS) 1- (ﬁeﬁP§P6%§HH€W¢PFHF66§Hh‘%ﬂS“QE?Q§bY¥9ﬂFW%ﬁ¥bhydrofuran
(30g) was stlrred under. a hydrogen 25 atnosphere at 40 C for 3 hours. After
the catal $SETREE Adnd9ed by filtration, the filtrate was concentrated under

reduced B essur e. The reS|due was dlssolved in toluene, and mashed wth 18
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, g, J=7.1Hz),
4.49 (1H, 4, J=5.6Hz), 4.62 (2H, s), 6.41 (1H, s), 6.69 (2H,

10 4, J=8.5Hz), 6.78 (1H, s), 7.05 (2H, 4, J=8.5Hz)

Example 7
Ethyl (-)-2-[4-12-[[(1S,2R)-2-hydroxy-2-(4-hydroxyphenyl)-
1-methyethyl]aminolethyl}-2,5-dimethylphenoxylacetate
15 hydrochloride
A suspension of ethyl 2-[4-(2-ethoxy-2-hydroxyethyl)-
2,5-dimethylphenoxylacetate (68.7g), 10% palladium carbon (50%
wet, 17g), (1R,2S)-2-amino-1-(4-hydroxyphenyl)propan-1-ol
(38.0g) and tetrahydrofuran (380g) was stirred under a hydrogen
20 atmosphere at 40°C for 5 hours. After the catalyst was removed
by filtration, the filtrate was concentrated under reduced
pressure. The residue was dissolved in toluene, and washed with
water, an agqueous solution of sodium bicarbonate and brine
successively. The organic layer was dried over anhydrous sodium
25 sulfate, and the solvent was removed under reduced pressure.
The residue was dissolved in toluene (200g) and ethanol (21g),

and 20 weight®% hydrogen chloride in ethanol (37.3g) was added



wat er, an aqueous solution of sodium bicarbonate and brine successively.
The organic | ayer was dried over anhydrous sodium sulfate, and the sol vent
was renoved under reduced pressure to give ethyl

(-)-2-14-[2-[[ (1S, 2R) - 2- hydr oxy- 2- (4- hydroxy 5

phenyl ) -1- et hyet hyl ) am no] et hyl ] - 2, 5-dpnet hyl phenoxy] acetate (7.30).

1H NVR(CDC13) Sppm 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, 10 d, J=8.5Hz), 6.78
(1H, s), @r0bdw(izH,. The pxRGhiz)tabeanplesTaktiwdre filtered to give ethyl
(-)-2-[4-[2-[[ (1S, 2R) - 2- hydr oxy- 2- ( 4- hydr oxyphenyl ) -

1- net hyet liyl)}Famlde]let-Hyl(]1-S2 25 )di 2mityiird qpveriox(q -doptatey pHdnhydr bchl ori de A
suspensi on of ethyl 2-[4-(2-ethoxy-2-hydroxyethyl)- 2, 5-dinethyl phenoxy]
acet at e ( G&thyglthyllewtipal lleddivinh-Garfoaiine30% 1 phetnoxiyygcetate

(1R, 2S) - 2-am no-| - (4- hydr oxyphenyl ) propan-1-ol (38. Og) and tetrahydrofuran
(380g) wasysiriochddrudger( 78 -ygdr.ogen 20 at nosphere at 40 C for 5 hours. After
the catal yst was renoved by filtration, the filtrate was concentrated under
reducesl pHeSMR(BMSThE,)r éipthieO V6 ( dHs S0l Jeed. 6Hwe t 0L urhé 3Hartd Ivasheglz Wi t h

wat er, an aqueous sol ution of sodi um bi carbonate and brine successively.
The or gani2c 1baydt, shs 2d2iSeddyven . @ntBydr-cusiBodilum 2% §8Hf at,eJ="antHz he

sol vent was renoved under reduced pressure. The residue was dissolved in

t ol uene (200¢) (dHd &) haho?-$21gjlH, m), 5.8-6.0 (1H, m), 6.68 (1H, s),

6.76 (2H,d, J=8.5Hz), 6.96 (1H,s),7.17(2H, d, J=8.5Hz), 8.5-9.0
(2H, br), 9.41 (1H, s)
10
INDUSTRIAL APPLICABILITY
Viaahemiacetal derivative representedby general formula
(I) of the present invention, a phenoxyacetic acid derivative
of general formula(X) or pharmaceutically acceptable salt
15 thereof canbeprepared fromacommerciallyavailable2,5-xylenol
in high purities and through convenient procedures. Therefore,
said hemiacetal derivative (I) is useful as a intermediate for
preparing a medicament for treating or preventing obesity,
hyperglycemia, diseases caused by intestinal hypermotility,
20 pollakiuria, urinary incontinence, depression or biliary

calculus.



and 20 wei ght % hydrogen chloride in ethanol (37.3g) was added 19 dropw se.
The precipitated crystals were filtered to give ethyl

(-)-2-14-[2-[[ (1S, 2R) - 2- hydr oxy- 2- ( 4- hydr oxyphenyl ) - 1-

nmet hyet hyl ] am no] et hyl ) - 2, 5- di met hyl phenoxy] acetate hydrochl oride (70.29).
5 1H NVR(DMSO-d6) 6ppm 0.96 (3H, d, Xe6.6Hz), 1.21 (3H, t, J=7.1Hz), 2.15
(3H, s) , 2.25 (3H, s) , 2. 8-3.2 (4H, m , 4.16 (2H, q, J=7. 1Hz) , 4.76
(2H, s), 4.9-5.1 (1H, m, 5.8-6.0 (1H m, 6.68 (1H s), 6.76 (2H d,
J=8.5Hz), 6.96 (1H, s), 7.17 (2H, d, J=8.5Hz), 8.5-9.0 (2H, br), 9.41 (1H,
s) 10 I NDUSTRI AL APPLI CABILITY Via &UiMSacetal derivative represented by
general formula (1) of the present invention, a phenoxyacetic acid
derivative of general forrmula(X) or pharmaceutically acceptable salt 15

t hereof can be prepared f roma comercially available 2,5 -xylenol in high
purities Band tH ctRP@ONy enepne s pnbe@doy egendhetl eforsulaséild: heni acet al
derivative (1) is useful as a internediate for preparing a nedicanment for
treating or preventing obes('Bty, Cpﬁﬂt}ﬂ)ergl ycem a, di seases caused by

i ntestinal hype t NA \pdlq gkiuria, urinary incontinence, depression
or biliary cal qulus CLAI M5 )

R20

wherein each of R' and R? is independently a lower alkyl group.

2. The compound according to claim 1, wherein R' and R? are

an ethyl group.

3. A process for preparing a compound represented by general
10 formula (I):

O_ _CO,R'

~_
OH

(M
R°0
wherein each of R' and R? is independently a lower alkyl group,
which comprises the steps of

(a) treating a compound represented by formula (II):

OH
\@i (1D

with a compound represented by general formula (III):

R0
>—-CHo 11
R3O

15 wherein R® is a lower alkyl group, to form a compound represented

by general formula (IV):



1. A conpound represented by general formula (I): ~-/CQZR R20 (I) wherein
each of Rl and R2 is independently a | ower al kyl group. 5 2. The conpound
according to claiml1l, wherein RL and R2 are an ethyl group. 3. A process for
preparing a conpound represented by general 10 formula (l1): (1) wherein each
of RL and R2 is independently a | ower @l kyl group, which conprises the steps
of (a) treating a conpound represented by forrmula (I11): OH (lIl1) with a
conmpound represented by general forrmula (I11): R3O CHO (Il11) R3O 15
wherein R3 is a | ower al kéSI—l group, to forma conpound represented by general

formula (1V): &k
(IV)
R0
OH
wherein R? is as defined above;

5 (b) treating said compound represented by general

formula (IV) with a compound represented by general formula (V):

ZCH,CO,R' V)

wherein Z is a chlorine, bromine or iodine atom, and R! is as
defined above, to form a compound represented by general formula

(VI):

1
o O.__CO:R

8%0 (VI)
OH

10 wherein R! and R® are as defined above;

(c) reducing said compound represented by general
formula (VI) to form a compound represented by general formula
(VII):

O.__CO:R'
OR® (VD)

R0

wherein R' and R’ are as defined above;
15 (d) hydrolyzing said compound represented by general
formula (VII) to form a compound represented by general formula

(VIII):

O.__COR'
(VIID)
OHC



wherein R3 is as defined above; 5 (b) treating said conmpound represented by
general formula(lV)with a conpound represented by general fornmula (V):
ZCH2C2R1 (V) wherein Zis a chlorine, bromne or iodine atom and Rl is as
defined above, to forma conpound represented by general formula (VI): OH
10 wherein R1 and R3 are as defined abage; (c) reducing said conpound
represented by general fornula (VI) to forma conpound represented by
general formula (VI1): (VI1) R30 wherein RL and R3 are as defined above; 15
(d) hydrolyzing sald conpound represented by general fornula (VI1) to form
a conpounthegprios®it éd by dedenald Bbowel:aan@l|1): (VII1) OHC 22 wherein R
is as defined above; and (e) treating said conpound represented by general
formula (VI11) Weth RIredbingr esal®2 compgiingef Fapteappted Dyv4. ggneratocess

according to claim3, wherein Rl and R2 are
formula (VIII) with R°-OH wherein R° is as defined above.

5 4. The process according to claim 3, wherein R! and R? are

an ethyl group, and R’ is a methyl group.

5. A compound represented by general formula (IV):

OH
OR®
()
R0
OH
wherein R® is a lower alkyl group.

10

6. The compound according to claim 5, wherein R® is a methyl
group.

7. A compound represented by general formula (VI):

o) CO,R’
OR?® ~_
R3O (V1)
OH

15 wherein each of R! and R’ is independently a lower alkyl group.

8. A compound represented by general formula (VII):

3 O.__-CO.R'
OR V1)
R0

wherein each of R' and R® is independently a lower alkyl group.



an ethyl group, and R3 is a nethyl group. 5. A conpound represented by
general fornmula (IV): OH OH wherein R3 is a lower alkyl group. 10 6. The
conmpound according to claim5, wherein R3 is a nethyl group. 7. A conpound
represented by general formula (VI): ~/CO2R1 OH 15 wherein each of Rl and
R3 is independently a | ower al kyl groug3 8. A conpound represented by
general fornmula (VIl): 0'~/CO2R1L (VIl) R O wherein each of Rl and R3 is

i ndependently a | ower al kyl group 23 9. The conpound according to clainms 7
or 8 wherein R is an eth ou and R3 is a nethyl group. 10. A
conpound Pepr es&hte OB laéiilcofré{)lrﬂﬂ & wliaims G- orcERYbEwEn)

wherein R is a | ower alkyl
an ethyl group, "an R 1s a methyl group.

10. A compound represented by general formula (VIII):

O_-COR'
\:@E (VIIT)

5 wherein R' is a lower alkyl group.

11. The compound according to claim 10, wherein R is an ethyl
group.
10 12. A process for preparing a compound represented by general

formula (X):

COR!
\O\/\ /\ﬁ ®

&H

or a pharmaceutically acceptable salt thereof, wherein R! is

P

a lower alkyl group, which comprises the step of

treating a compound represented by general formula (I):

O.__CO.R'
w L
(D
R0

15 wherein R' is as defined above, and R® is a lower alkyl group,

with a compound represented by formula (IX):



11. The conpound according to claim 10, wherein R is an ethyl group. 10 12.
A process for preparing a conpound represented by general formula (X): OH
(X) or a pharmaceutically acceptable salt thereof, wherein R is a | ower

al kyl group, which conprises the step of treating a conpound represented by
general fornmula (1): R20 (1) 15 whereipgR is as defined above, and R2 is a
| oner al kyl group, with a conpound represented by formula (1X): 24 NH2 CH
in the presence of a reducing agent, and thereafter optionally formng a
pharmaceutically acceptable salt of said conmpound (X). 13. The process

accordi ng tmOQtftﬁ:if;\?herein Rl and R2 are 5 an ethyl group.
: NH, (Ix)

OH

in the presence of a reducing agent, and thereafter optionally

"

forming a pharmaceutically acceptable salt of said compound (X).

13. The process according to claim 12, wherein R' and R? are

5 an ethyl group.



