DESCRI PTI ON AM NOETHYLPHENOXYACETI C ACI D DERI VATI VES AND DRUGS FOR

‘PAI N 'REM SSI ON AND CALCULI REMOVAL PROMOTION I N URI NARY LITHIASIS 5
~Technical Field The presept invention relates to

am noet hyl phenoxyacetic acid derivatives and pharmaceutically
acceptabl e salts thereof which are useful as nedicanents. 10
Background Art Uolithiasis is a disease generating calculi by
a series of events such as mgstraprxww of the urinary conponent,
crystallization, aggregation, concretion and enlargenment in the |unen
of the entire urinary tract from 15 the kidney to the urethra. Uinary
flowis often obstructed by calculi, which results in the rise of

! ntra-HﬁfﬁéﬁfﬁYL?ﬁEﬁS*QKEET&EaQé{Fa?qRIQQ# ES AND DAVGE RREBhINKEMMYBRS! C .
and an antispastic are préescribed for e pal n. However, the use of
t he anal gesi c_ ] I [ , y for the pain
and | SngrCRE: BEd PEEROLRYY B B ORL AERERRYy 2 20” a1 e
ef fectiveness of the antispastic such as an anti-cholinergic is also
not” sati sfactory. Therefore, useful drugs for the causual treat ment

of urolithiasis, for exanple, the drugs which relieve pain and
pr onot el @nd¢§ldof cal culi by widening the ureter with their strong
rel axing effects are desired (The Journal of Urol ogy, Vol.152, 25
pp. 1095- 1098Tji¢ g@zysent invention relptesy madenetlyy Ehercrreae a2 B6t h
[err]- and [err]-adrenoceptors are
derivatives and pharmaceutically acceptable salts thereof which are
useful as medicaments. ‘

10

Background Z;s.rt o Y o
Urolithiasis is a.1 disease g-ené'r;ting- calculi by a series of events
such as nucleation of the urinary component, crystallization, aggregation,
concretion._aﬁ\’d' enlargement in the lumen of the entire urinary tract from
15 the kidney to the urethra. Urinary fléw is often obstructed by calculi,
which results in the r.ise of intra-ureteral pressure, leading to pain.
At present, an analgesic and an antispastic are prescribed for the pain;f"
However, the use of the anaigesic is only a temporary symptomatic therapy
for the pain, and is not expected to treat urolitiasis fundamentally at
20 all. The effectiveness of the antispastic such as an anti-cholinergic
is also not satisfactory. Therefore, useful drugs for the causual
treatment of urolithiasis, for example, the drugs which relieve pain and
promote the removal of calculi by widening the ureter with their strong
relaxing effects are desired (The Journal of Urology, Vol.l1l52,

25 pp.1095-1098 (1994)).

It was recently confirmed that both B.~ and fB,-adrenoceptors axe

IS



2 . present in human ureter as [err]-adrenoceptor subtypes. It is
‘r'eported that a drug having stinulating effects on both [err]- and
[err]-adrenoceptors is extrenely auseful as an agent for relieving pain
and pronoting the renoval of calculi in urolithiasis because a conpound
having stinmulating effects 5 on both [err]- and [err]-adrenoceptors shows
potent relaxing effects on ureter (I'nternational application

publ i gatdsemtNon h\WEST /uk8¥60)as P-adrenocBpsct csibtgres. t e invepdriord that

The present inventors have studied earnestly to find conpounds 10 being
usef ula agw@YBBYSnd WtikRLEEVhAGqTRicEsapsl FItHTPL: Nhdt Pe-dR@B¥atp©Irs is
calculi in urolithiasis. As a result, it was found that certain
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on both [err]- and [err]-adrenoceptors and show excellent ureteral

rel axagf @aiculi lﬁfdx%cltl%mgbg eR¥ah &L A A deabastihig0f £ R R BS ¥ rects
i nvention. 15 he pl’ esent invention relates to

amghoel hwﬁeﬁoxya&%t dr%% deptors 9%»(%/% JekER SIS, senL Ay LG qeneral

f ormu represents a
hydrog t I r | kil roup; R represents
a hydrgg%tge% orth%? F% qgl%n Igtpg"rhb][ll% gﬁggﬁ\%cgn%étgggg—é%o)gnar ked with (R
represents a carbon atomin (R) configuration; and the carbon atom
marked with (S) represents a carbon atomin (S) configuration) and
pharmaceutically acceptable salts thereof. The present

i nvent PHTCIAT 8Tt BPHHAVRRESDRI cal conpositi ons conpri sing an

am noet hyl phenoxyacetic acid derivative represented by the
The present inventors have studied earnestly to find compounds

10 being useful as agents for relieving pain and promoting the removal of
calculi in urolithiasis. As a result, it was found that certain
r

aminoet.hylphenoxyacetic acid derivatives have potent stimulating effects
on both B.- and B;-adrenoceptors and show excellent ureteral relaxation
effects, the’?;'éby forming the basis of the present invention.

15 The present invention relates to aminocethylphenoxyacetic acid

derivatives represented by the general formula:
o Oo._COOR!
H CH3 ~
R I
( 'S)ﬂ . (1)
OH R?

(wherein R} represents a hydrogen atom, a lower alkyl group or an aralkyl
group; R” represents a hydrogen atom or a halogen atom; the carbon atom
20 marked with (R) represents a carbon atom in (R) configuration; and the
carbon atommarked with (S) represents a carbon atomin (S) configuration)
and pharmaceutically acceptable salts thereof.
The present invention relates to pharmacéutical compositions

comprising an aminoethylphenoxyacetic acid derivative represented by the



above«general forrmula (1) or a pharmaceutically acceptable salt thereof.
:The present invention relates to agents for relieving pain and

~pronoting the renoval of calculi which conprises as the active ingredient
an am noet hyl phenoxyacetic acid derivative represented by the above 5
general formula (1) or a pharmaceutically acceptable salt thereof.

The present invention relates to nethods for relieving pain and

pr onot #peye eneemipfaimwfa ¢al oul 2 pharmactutitiaddy sadepthbtemplicsesreof ..

adm nistering a therapeutically effective anount of an am noet hyl -
phenoxyacet i Thagr@sdat | watdritd ohepe By ed hyehhe mlovelgeneialpafiarada 10

(1) or a pharmaceutically acceptable salt thereof. ~ The present
i nvent p pandtalndt €S tOndkERSc Pla@BuBINAQEH GBRESSXYS the acBiGR! 1 fgraGiidnt
derivative represented by the above general formula (1) or a

phar maggUlh Gl vy ach&ERI.ARIE S8l dc i ee@laf e (ap -ABONE AL WY €rQf ailgove

phar maceuti cal conposition for the treatnent of "urolithiasis.

Thes PTESE0Ea] HGRLLENF Ol 85h Qo HRRR0La BTy ABQELDYL PIANOXKsreor. aCELI ©

acid dérivative represented b e above geheral “formul a

pharmaceutically acceptabl e salt trereof as_agents for_relj.eving. pai
and pronDtingk?rﬁfﬁﬁg&gv%ﬁv?ﬂtﬁgglE% ?t%ﬁ1t8r%T§%§#}a§P§.IEllEVlng pgl %g

present invention relates tqQ processes for_the mgnufacture of . 20 a
phar maBERT? THIS 6fpbSTITan OfoF2tfietd reatRBht TR StSol M AT S r 1ses
characterized in the use, as an essential constituent of said
phar me@eH Pt dhipdstisareustcakl W RtfGSERYE pHRBEY € R AidIOgthY 1~
derivative represented by the above general fornula (1) or a
phar ne®EarPE¥d I8t igceein asrévatlve spresgnted by the above genpragr feemila
invention, the term"lower al kyl group” nmeans an al kyl group havi ng
frobn 1 (€0 6r carhermatensisidly asceptmileylsagtotiperemf -

The present invention relat%s to uses of an aminoethylphenoxy-

- - -

acetic acid derivative represented by the above general formula (I) or
a pharmaceutically accgptable salt thereof for the manufacture of a
pharmaceutiégi composition for the treatment of urolithiasis.
15 The present invention relates to uses of an aminoethylphenoxy-
acetic acid derivativé represented by the above general formula (I) or
a pharmaceutically acceptable salt thereof as agents for relieving pain
and promoting the removal of calculi in urolithiasis.
The present invention relates to processes for the manufacture of
20 a pharmaceutical composition for the treatment of urolithiasis,
characterized in the use, as an essential constituent of said
pharmaceutical composition, of an aminoethylphenoxyvacetic acid

derivative represented by the above general formula (I) or a

pharmacesutically acceptable salt thereof.

W
<t

In the present invention, the term "lower alkyl group"” means an

alkyl group having from 1 to 6 carbon atoms such as a methyl group, an



4 . . ethyl group, a propyl group, an isopropyl group, a butyl group, an
“i'sobut yl group, a sec-butyl group, a tert-butyl group, a pentyl group
and a hexyl . group; the term"aral kyl group"” neans the above |ower alkyl
group substituted by an aryl group such as a phenyl group and a '
napht hyl group; 5 and the term "hal ogen atonf neans a fluorine atom a
chlorine atom a brom ne atom and an iodi ne atom The
conpouadsy gpoesenipedpby grbep ahavisogebpyakrbap mulatil)gelupt e isobyarasent
invention can be prepared according to the follow ng procedures. For
exanpl grohpe 2C9IPUINGS Pfodd)ea HBSeBL I DNERBLLONL paRLPE gREEPA RMa ek 30

subj ecting a phenyl propanol am ne derivative representeg by the formil a:
[err] ; the CWBRrelnitde GALHON LM PRL ked i §B.LR) ﬁgﬁ bg,Garbon
atom rrgfﬁ%% W teh (S) kﬁfgvg t‘%e) same neani ngs as gefiaﬁe aBove) to

al kyl atj.on [ a .ng .agent,_ repr t y neral .

f or mul ghgst%{%%r?y an aryl Ufgl.ltg?tshcg asgglr}:ihle)n?/g {%%% §S'd %\I\%éeé}gclhg{ F&reci,u ;
represents_a |l.ower .al kyl group,or an aral kyl. group; X r.epresents a
CPbes B9 B S B S3arE <SP B rerth A BHYEHE AR SR REiRE R B B
defineg above)htand pydrokyzing the ester group of the resulting

compouRd Ph"E HEE M 6P My o8e P5c2t¥T on demands. 20 O the conpounds

represent ed bx t he above general fornula (1) of
The compounds represented by the above general formula (I) of the

present invention can be prepared according to the following procedures.
For example, the compounds of the présent invention can be prepared by
10 subjecting a phenylpropanolamine derivative represented by the formula:

HO
CHa '

R - ,
(S)NHz (IT)

OH .

(wherein the:E:arbon atom marked with (R) and the carbon atom marked with
(S) have the same meanings as defined above) to alkylation using an

~alkylating agent represented by the general formula:

;
o._COOR'
X! (III)

RZ
15
(wherein R™ represents a lower alkyl group or an aralkyl group; X°
represents a chlorine atom or a bromine atom; and R has the same meaning
as defined above), and hydrolyzing the ester groﬁp of the resulting
compound in the usual way as occasion demands.
20 Of the compounds represented by the above general formula (I) of

the present invention, compounds represented by the general formula:



t he. present i nvention, compounds represented by the general fornula:

iferr] - (la) (wherein R err], Rerr], the carbon atom
marked with (R) and the carbon atom marked with (S) have the sane

meani ngs as defined above) can be al so prepared by esterification of

t he correspondi ng am noet hyl phenoxyacetic acid 5 derivative (conpounds
represented by the general formula (1b) described bel ow) .

The phenyl propa e Qﬁ'—[i vat i SOMRY by the above formul a
(I'l) used as a sta matleri al| i n|the above production process “can
be prepared by optisd PO a commer cidl | y available 10

enantioneric mxture i np4hél usual pway or a method described in a literature
(J. Med. Chem, Vol. 20, No. 7, pp. 978-981(1977)). The

al kyl ating agents represented by the above general fornula (rrr) used
as starting materials in the above production process can be pr epar ed
by al | dwhage &m REni & ol rederribeat 4 e napregiseitte dR bynt Henegesrdyaal atabnaflordrul a:
[err] (1v) (wherein R has the sanme neani ng as

def i nedriahoyg) Hawer elae ts ariet heani@spasndefined abeps esant bd dsd besgernef al
f or mul a: [err]

by esterification of the corresponding aminoethylphenoxyacetic acid

()]

derivative (compounds represented by the general formula (Ib) described

below) .
The phenylpropanoclamine derivative represented by the above
formula (II) used as a starting material in the above production procass

)
can be prepared by optical resoluttion of a commercially available

.

10 enantiomeric mixture inthe usual way or amethod described in a literature
(J. Med. Chem., Vol. 20, No. 7, pp. 978-981(1977)).

The ai;ylating agents represented by the above general formula

(III) used as starting materials in the above production process can be

prepared by allowing an anisole derivative represented by the general

) formula:

OCH;

(IV)
R2

(wherein R” has the same meaning as defined above) to react with a compound

represented by the general formula:

1 S
XN (V)

O



6 : (wherein X represents a chlorine atomor a bronmine atom and

hX[err] has t he sanme neani ng as defined above) in the presence of a
Lewi s acid such as al um num chl oxi de, renoving the nethyl group as
occasi on demands, reduci ng the carbonyl group using a reduci ng agent
such as triethylsilane 5 to give a phenol derivative represented by the
general fornul a: [err] (V1) (wherein

R and ¥ d#dinhaveebhes SHE . Ne NG Q«@orﬁj%fr' Q%io?fﬁméeénon@ngné' M DG
the resultlng conpound to react with an al kyl hal ogenoacetate in the

presen t i r i
B oot R 5 %ﬁ%ﬁéac%#.@? B8 BRRAT L L BREEL e o ’bemhacﬂ?
general fornu ay % g t he present |n¥gnglon obtalngg s he abg
pr oductt S HFoc8e8E Ivak BV FRA Y EEEY at FP I par rFT e B 88R%vent i ona
separation means such as fractional recrystallization, gurlflcatlon
u5| ng EBFUMTThPOMArBYrUpATC MY S LT \?e-?ﬁd“é%t"ﬂaﬁc%%ns“hl% triethylsgjane

rfgoethylphenox acetic acid derivatives represented by the above

r aFof &t ¥ul2a P F?Obfdﬁqﬁyaﬁﬂé§e?ﬁpqﬁﬁFéﬁ?FoPN(ﬁﬂ? Eé“ﬁﬁﬁ%eﬁ%ﬁﬂ&lFﬂto

their pharmaceutically agcepfipble salts in the usual way. Exanples of
the such salts include d addition salts formed with mneral acids such
as hydrochloric gobr om gvBci d, hydroiodic acid, sulfuric acid, 20
nitric acid and osphor £ acid, acid addition salts forned wi th organic
acids such as fornmic aci®, acetic acid, propionic acid, citric acid,
tartaric acid, fumalic aC|d butyric aC|d oxalic acid, succinic acid,
mal oni ¢ acid, maleic acid, | actic aci d, mal i c aci d, car boni ¢ aci d,

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

&

the resulting compound to react with an alkyl halogencacetate in the

) X
presence of a base such as potassimm carbonate.

- - -
.

10 fhe aminoethylphenoxyacetic acid derivatives represented by the
above general formula (I) of the present invention obtained by the above
production p'r\:écesses can be readily isolated and purified by conventional
separation means such as fractional recrystallization, purification
using column chromatography and solvent extraction.

{.‘5 The aminoethylphenoxyacetic acid derivatives represented by the

| above general formula (I) of the present invention can be converted into
their pharmaceutically acceptable salts in the usual way. Examples of
the such salts include acid addition salts formed with mineral acids such
as hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid,

20 nitric acid and phosphoric acid, acid addition salts formed with organic
acids such as formic acid, acetic acid, propionic acid, citric acid,
tartaric acid, fumalic acid, butyric acid, oxalic acid, succinic acid,
malonic acid, maleic acid, lactic acid, malic acid, carbonic acid,

glutamic acid, aspartic acid, methanesulfonic acid, benzenesulfonic acid



gluianic acid, aspartic acid, nethanesul fonic acid, benzenesul fonic acid

.7 > and p-toluenesul fonic acid, inorganic base salts such as a sodi um
salt, a potassiumsalt, a calciymsalt and an anmonium salt, and salts
f or med Wi th organi c bases such as triethyl am ne, piperidine,
nor phol i ne, pyridine and lysine. 5 In addition, the conpounds
represented by the above general fornula (1) of the present invention
al so iangl peheo tdmmiesutHdnviat esiwy timorganipharseas®litd cakh\esaecsptiabl eakwol vent s
such as water and ethanol . [err]-Adrenoceptor stimnulating

ef f ectaspotasdiviceapounrdsarepiresant ethd an andorlihe adoye sgenasials termad a (1)
of the present invention can be nmeasured 10 by using pregnant rat uterus.
For exampl 8rgfdefidake¥alien (dshere rfiglel O?iperidi'rl%h' Rbtbmgy 15Q% of the
spont aneous contraction) of 2-[4-][2- [(1S,éR -

2- hydr 42nk4shydr. henyl ) -1 - et hyl et hyl ] am nol et hyl | phenoxy] -
acetiégéﬁi nma% 3éﬁgﬁéFerr]Nl [err]-Adrenoceptor stinulating

efects of the, gommounds,feRresenl ed. 15, by bPengiove.aenetal Lormla (1)
e ffed by using

of "the present 1 nvention can neas ferret ureter. For

exanpl E r]_valu t he concentration Lnhi biting 50% of the
spontaﬁ@oﬁéigéﬁt?fﬁﬁﬁn n%n%?nﬁgfﬁ?F§9[T?é§§qufpelr SO G0

2- hydr oxy- 2- (4- hydr oxyphenyl ) - 1- met hy| et hyl ] anmi no] et hyl ] phenoxy] -
aceticPQﬁ%W&c%HEl%éQEM 6F§F?¥ le ?@lveth S&gﬁ1&§,wﬁ = Sdﬁﬁgogepresented

by the above general fornmula (1) of the present invention have potent
stinul ati ng fefRdeenpasptbotdtimelparingmffects of ¢he] canramdseproreseanddar e
useful as agents for relieving pain and pronoting t he renoval of

‘cal cul®y shemrheyesprinaradcirnudasshbiget dthecpretant ndenthion can bemagsygkdof t he
calculi after extracorporeal shock wave lithotripsy in 25 wurolithiasis.
10 by using pregnant rat uterus. For example, EC;, value (the concentration

inhibiting 50% of the‘spontaneous ?ontraction) of 2-[{4~[2~-[[(15,2R)~-
2—hydroky-2—(4-hydroxyphenyl)-1;me€ﬂ;letﬂ§1]amino]ethyl]phenoxy]-
acetic acid was 3.1x107%M.
B;-Adféhoceptor stimulating effects of the compounds represented
15 by the above general formula (I) of the present invention can be measured
by using.ferret uretef. For example, ECsq value (the concentration
inhibiting 50% of the spontaneous contraction) of 2-[4-[2-[[(15,2R)-
2-hydroxy-2- (4-hydroxyphenyl)-l-methylethyl]amino]lethyl]phenoxy] -
acetic acid was 1.4x107M.

20 Thus, the compounds represented by the above general formula (I)

of the present invention have potent stimulating effects on both B.- and
B‘s—adrenoceptors and are useful as agents for relieving pain and promoting
the removal of calculi such as spontaneocus passége of calculi and the
reamoval of the calculi after extracorporeal shock wave lithotripsv in

urolithiasis.

[
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In the present invention, compounds with less PB.-adrenoceptor



In the present invention, conmpounds with less [err]-adrenoceptor

-8 stinulating effects in conparison with the above [err]- and

[ err]-adrenocept or stinulating efgects are preferable so as to reduce
burdens on the heart and not to induce side effects such as
tachycardi a. Sone conpounds of the present invention are [err]- and

[err]-adrenoceptor stimulants with less 5 [err]-adrenoceptor stinulating

ef f ect §¢ i md¥oa OXATPE £t 1 SUCELTPONNASh the ab&PIPOLNGS § LRALSRIULARY the
general formul a: [err] (I'b) (wherein Rerr],

the cacbop,AlOMyTBEKED MtD Rre20014 he Qér&pgea&wa@egﬁglon Egevriéa*}t( S)

have the sanme neéani ngs as defined above) and pharmaceutica accept abl e
salts r ar ilJ.ust ed. _Jmre p erabl e compaqunds
in thegggergéelzntt%i 23%\%‘ él Osrxl.%:igzéx[a%e_c({s suckf Zaj f‘.(‘mi : ﬁ)lg{a §oqxte c%mpoun s OXI

- 2- hydr oxy- 2- (4- hydr oxyphenyl ) - 1- net hyl et hyl | am no] - .

et hyl ] ﬁﬁén%’;’(‘?ﬂ%etlf‘ge%%}‘ﬂ‘, aze[ Bt FBBr%—"ﬂgf‘?@‘;{lc[e@l“g,rzﬁ‘jU?J-llﬁr’ﬁrso%/g?-less

(4- hydroxyphenyl ) - 1- met hyl et hyl ] am no] et hyl | phenoxy] acetic acid and 15
pha? mafetIsCAPFFP R epftabl at ko tof feREF eoMSc §HiaPelqS [ods Frak egpmpounds,

For exanple, in the experinent for neasuring {err] - adr enocept or

sti nul &CFPRGURYT SEPEEENTRF Pyt thErFeRgr [F2rT9131 (1S, 2R) - 2- hydr oxy- 2-

(4- hydroxyphegpy! ) -l - met hyl et hyl ] aniqio] gbbyl 1 phenoxy] acetic acid showed
EC[err] value ( i 0 Thcrease the heart rate by 20 20

beats per minut ., on of 1.8&0[err]M
Furthernore, the conp &s represented by the above general formul a
(1) of the present irfféntion ar® highly safe. For exanple, in acut e

toxicity test using rats, any dead rats“were not observed by a single
(wherein R”, the carbon atom marked with (R) and the carbon atom marked
with (S) have the saﬁé meanings as; defined above) and pharmaceutical

10 acceptﬁble salts thereof can be iliﬁstragpd.

As more preferable compounds in the present invention, 2-[4-
[2-( [ (15, 2R} ~2-hydroxy-2- (4-hydroxyphenyl) ~1-methylethyl]amino] -
ethyl]phenoxylacetic acid, 2-[3-fluoro-4-(2-([(1S,2R)-2-hydroxy-2-
(4-hydroxyphenyl)-l-methylethyl]amino]ethyl]lphenoxylacetic acid and

- 156 pharmaceutically acceptable salts thereof can be illustrated.

For example, in the experiment for measuring PB,-adrenoceptor
stimulating effects using rat atrium, 2-[{4-[2-[[(1S,2R)~2~hydroxy-2-
(4-hydroxyphenyl)-l-methylethyl]lamino]ethyllphenoxylacetic acid
showed EC,., value (the concentration to increase the heart rate by 20

20 beats per minute) at a concentration of 1.3x107° M.

Furthermore, the compounds represented by the above gesnsral
formula (I) of the present invention are highly safe. For example, in
acute toxicity test using rats, any dead rats were not observed by a single

administration of 1,000 mg/kg of 2-[4-[2-[[(1S,2R)-2-hydroxy-2~(4-



adm njstration of 1,000 ng/kg of 2-[4-[2-[[(1S, 2R) - 2- hydroxy-2-(4-

-9 " hydroxyphenyl)-1-net hyl et hyl ] am no] et hyl ] phenoxy] aceti c aci d.

I n consequence, the conpounds represeﬁ;ed by the above general formul a
(1) of the present invention and pharfaceutically acceptable salts

t hereof have potent and extrenely useful stinulating effects on 5 both
[err]- and [err]-adrenoceptors. When t he

am noef byt PARRRNY R eiiﬁéﬁ%ﬂl@tﬂ@iiéﬁyﬂd%@%h?fﬂgﬁgﬁ§§§?gc$??c acist he above

- < H

general " formila (I) of thé present invention an har maceutical |y

accept abl e Sfiatéo%sf%‘?ﬁhlé%e ?r&ee%hg&gxﬁ'ﬁ/ ”:Ie%t}t%ﬁ%?&é ibq_{;‘:cthe 1\6::\0-}4 eaLaent . they

are adm ni stered orally or parenter e form approprrate
phar maceut i cal .conpositions _such as tablets, .powders. fine ____ granules,
or anul B EERH8T T SRCRSRE BRI FRE, PAMEES Rt ica I ArsRRinT al
conposit'onskgan e fornul ated i agcordince w@&h . canventional nethods
usi ng 88#15%n‘“t-reo‘ﬁéil PRAET MOCERTi 2 TAFFRErE, Useul ERPHIES ahtfother
additives. 15 The dosage is appropriately deci ded dependi ng on the
sex? afethpddyand B.-agrejincecgegfee of synptoms and the |ike of each patient
to be treated, which is approximately within the range of from1l to

1, 000 ng per "Hay the anipoetigdpemp@ssitactar cdsel Gitiyral CTIRAFSRNEEF & on
and approxi mately within the range of fromO0.01 to 100 ng per day per
adul t Kbaaabdve tdemegasef@fmul2) (I pagertrer greadnt nirstemgtiponandand t he daily
dose can be divided into one to several doses per day. Best
Mode f phaBCasesutigadlly ddveplcaviatdains thereof are Bhelpyesant thengeattiorrel S
further illustrated in nore detail by way

treatment, they are administered orally or parenterally in the form of
10 appropriate pharmaceutical compositions such as tablets, powders, fine
granules, granules, capsules, injégctions and the like. These

pharmacéutical compositions can be~formul?ted in accordance with
conventional methods using conventional pharmaceutical carriers,
excipients ahd other additives.

15 The dosage is appropriately decided depending on the sex, age, body
weight, degree of symptoms and the like of each patient to be treated,
which is approxzimately within the range of from 1 to 1,000 mg per day
per adult human in the case of oral administration and approximately within
the range of from 0.01 to 100 mg per day per adult human in the case of

20 parenteral administration, and the daily dose can be divided into one

to several doses per day.

Best Mode for Carrying Out the Invention

The present invention is further illustrated in more detail by way

18]
(]

of the following Reference Examples, Examples and Test Examples. The

present invention is not limited thereto.



25 . of the followi ng Reference Exanples, Exanples and Test Exanples. The
. present invention is not limted thereto

10 Ref erence Exanple 1 -FI uor o- 4' - hydr oxyphenacyl bronide
To a stirred suspension of alum num c]hl oride (17.5g) in 1,2- 5

di chl oroet hane (146m ) was added bronvacetyl brom de (3.8n1) under
ice-cooling. After the mxture was stirred for 30 m nutes, 3-fluoro-
anisole (5.0m) was added to the reaction m xture and the resulting m xture
was stirred for 12 hours at roomtenperature. The reaction m xture was
pour edgi pf A GepwakSl. and extracted with dichloronethane. The extract 10
was washed vmth water and dried over anhydrous nmagnesium sul fate. After
sol vent,, v Macuc ion of the residue by nmedium
pressufe ( Chromatograpny on silica gel (el uent: hexane/ et hyl

acetate = 4/ ave 0 henac 5
Lerr] - NVR (%dg[se?rrfﬁempp%}ﬁm& %% % 15pbS0 Bl 83 (14
dd,_J=12.5 2 792(HLJ87H2)
Ref‘éreﬁ&@ B&?ﬁﬁh@ni (Flej; wem%fﬁ%e%brﬁgraﬁf&whafa&w%%rﬁﬂaé ndér

- Chl or 0- 4' - net hox g%eenacyl brom de was prepared using 20 chI oroani sol e
accordllﬁa €PN -ni 'mihR Rl toineh aes deserigsedor n3 RetErefee 3-fluomanpl e
1. [err] HNMR (CDCl [err]) [err] ppm 3.86 (3H, s), 4.54 (2H, s) 6. 88
(I H, dénifet?](280ml) Rasa@pyd to the regc9bor nkktgre 5&<2t5HZ)ESUIt39g paxure
J=8. 7Hz)

was stirred for 12 hours at room temperature. The reaction mixture was

poured into ice~water and extracted with dichloromethane. The extract
10 was washed with water and dried over anhydrous magnesiunisulfate. After
solvent was removed ih vacuo, purification of the residue by medium
pressufeliquidcolumnchromatogr;ph§;nsiiicagel(eluent:hexane/ethyl
acetate = 4/1) gave 2'-fluoro-4'-hydroxyphenacyl bromide (518mg) .

*H-NMR (CDC13) Sppm: 4.78 (2H, s), 5.74 (1H, br s), 6.63 (LH, dd, J=12.5,

15 2.4Hz), 6.73 (1H, dd, J=8.7, 2.4Hz), 7.92 (1H, t, J=8.7Hz)

Reference Example 2

[ —47 ~ht

e

Example 1.

"H-NMR (CDC1l,) Sppm: 3.86 (3H, s), 4.54 (2H, s), 6.88 (1H, dd, w=_‘é.7, 2.5Hz),
. N .
6.96 (1H, d, J=2.5Hz), 7.69 (1H, d, J=8.7Hz) N

b
(1]

2'-Chloro-4'-methoxyphenacyl bromide (451lmg) was dissclved in

1,2-dichloroethane (8.6ml). Aluminium chrolide (690mg) was added to the



25 . 2' - Chl oro-4" - met hoxyphenacyl brom de (451ng) was dissolved in
-1, 2-dichloroethane (8.6m ). Al umniumchrolide (690ny) was added to the
solution at roomtenperature with stiynring, and the m xture was stirred

for 3 hours at 60[err]C. The reaction m xture was poured into ice-water and
extracted with ethyl acetate. The extract was washed with brine and dried
over anhydrous magnesi unsul fate. After the solvent was renoved in vacuo, 5

purifi gaih©ibrohcthenl eshibia Ry "Bt PFLSSHN @nbi«HY Ai €O as stirred
chromat ography on silica gel (eluent: hexane/ethyl acetate = 3/1) gave

o R Sl B ol o 2 gy G MR P
6. 94 J= 7.65 (1H, =8.6 1 . . 3
4 (2. brEwRTn TS el appetiey The debelag banen sy ELESRRER S HGRH ©
2'-chloro-4'-h drox¥$henac | hrom de i n di chl oronet hane

; d 291

(6. On §VREAE T {UHES TF919 oségéﬁFE- aditger JF{*?g so(lsr'}g%ifé’rars]‘?ef‘wé(ﬁﬂ invacuo,
triethylsilane (610[err]l) at roomtenperature, and the mxture was
heat edPHRHEFCFEFPURTT BRC FAF3G1E . DA "ESLUFaPESS SHfife D dF U™
bi carbonate solution was added to the reaction m xture and the resulting
m xt ur ENHRR2 BaTERtYeen Fitthcat I8l (géeent e heTReetthrdc BorpatavasRé) Wave
wat er and dri ed over anhydrous magnesi um sul fate. After the solvent was 20
renoved'rahyerud, ' PyeEdxwritEngnybfbrdwideesR8Bmaby nedi um pressure liquid
col um chr omat ography on silica gel (eluent: hexane/ethyl acetate = 5/1)
gave 4if-2aw ormEt,hpbpm3<4chi qeapbenal. 701830w)., 6.82 (1H, dd, J=8.6, 2.4Hz),

6.94 (1H, d, J=2.4Hz), 7.65 (1H, d, 'J=8.6Hz)

10

Reference Example 3 . »
4-(2-Br -3
To a stirred solution of 2'-chloro-4'-hydroxyphenacyl bromide
{291mg) in_cﬁ\féhloromethane (-G.Oml) were added trifluoroacetic acid
15 (900ul) and triethylsilane (610ul) at room temperature, and the mixture
was heated under reflu}:: for 3 .hours. A saturated aqueous sodium
bicarbonate solution was added to the reaction mixture and the resulting
mixture was extracted with ethyl acetate. The extract was washed with
water and dried over anhydrous magnesium sulfate. After the solvent was
20 removed in vacuo, purification of the residue by medium pressure liquid
column chromatography on silica gel {eluent: hexane/ethyvl acetate = 5/1)
gave 4-(2-bromoethyl)-3-chlorophenol (183mg).
‘H-NMR (CDC1;) d ppm: 3.21 (2H, t, J=7.5Hz), 3.55 (2H, t, J=7.5Hz), 5.01

(14, s), 6.70 (1H, dd, J=8.3, 2.6Hz), 6.88 (1H, d, J=2.6Hz), 7.12 (1H,

b
[

d, J=8.3Hz)



[err]H-NVR (CDOl [err]) [err] ppm 3.21 (2H t, J=7.5Hz), 3.55 (2H t,

. J=7.5Hz), 5.01 (1H, s), 6.70 (1H, dd, J=8.3, 2.6Hz), 6.88 (1H, d,
J=2.6Hz), 7.12 (1H, 25 d, J=8.3Hz)
12 Ref erence Exanple 4 %2 Bronoet hyl ) - 3-f | uor ophenol

4- (2- Bronoet hyl ) - 3-f | uor ophenol was pr epared using 2'-fluoro-

- hydr oxyphenacyl brom de according to a simlar manner to that 5
descrihad dencRef e4gnee sExanpl e 3. [err]H-NVR (CDCl [err]) [err]ppm
3.12 (2H, t, J=7.5Hz), 3.53 (2H, t, J=7.5Hz), 6.50-6.60 (2H, :

7.00-7,10 ﬂgﬁg?%mé?“?“““&?ﬁ@%ﬁe Example 5 10 Ethyl 2-

[ 4- ( 2-bronvet hy or ophenoxyl acet at e To a stirred solution
of 4-(2'-broym Ioro I14aGEt 9N6, «( E{ig re
added pot aSSI u car%ona (JB.BBE']S?IOAaph%%%?HB%S prepégr ormace at e% éfﬁlrer] 1) at
roomt ey Aft‘ﬁu t he, m xture was st Zg urs at room

or
t enperat e rof‘ﬁgh?rhas BF&™het 15 YRS ??Ia{ esrlg(’ilaJiSma Ot afd ?Tﬁ‘e filtrate
was concentrated in vacuo. Purification of the resi due by nedi um

pr @ssut ST iEd LB RART SRRE o B Wcaphy on silica gel (el uent:

hexane/ et hyl acetate = 7/1) gave ethyl 2-[4-(2-bronoethyl)-

3- chl oftopMENGPEL alc&rat:e3 (1RO ) t, I=7- Sq?@rquwwm(m@r’/ewqb fertio/m 1. 30
(3H, t, J=7.1Hz), 3.22 (2H, t, J=7.5Hz), 3.55 20 (2H, t, J=7.5Hz), 4.28
(2H, q{2R=m)I.HZ) 0047659 ((2H, ®B), 6.78 (1H, dd, J=8.5, 2. 7THz), 6.94
(1H, d, J=2.7Hz), 7.17 (1H, d, J=8.5Hz)

Reference Example 5
10 yl 2-[4~(2~ ~3-
To a stirred solution of 4-(2%bromoethyl)-3-chlorophenol {158mg)

- -

in acetone {7ml) were added potassfhm carbonate (139mg) and ethyl

bromoacetate (89ul) at room temperature. After the mixture was stirred

for 20 hourégét room temperature, the insoluble material was filtered
15 off and the filtrate was concentféted in vacuo. Purification of the

residue by medium pressure liquid column chromatography on silica gel

{(eluent: hexane/ethyl aceta£e = 7/1) gave ethyl 2-[4-(2-bromoethyl)-

3-chlorophenoxy]acetate {193mg).

*H-NMR (CDC1,) dppm: 1.30 (3H, t, J=7.1Hz), 3.22 (2H, t, J=7.5Hz), 3.55
20 (2H, t, J=7.5Hz), 4.28 (2H, q, J=7.1Hz2), 4.59 (2H, s), 6.78 (1H, dd, J=8.5,

2.7Hz), ©.94 (1H, d, J=2.7Hz), 7.17 (1H, d, J=8.5Hz)

Reference Example 6

The following compounds were prepared using the corresponding

[N
i

bromoacetic acid derivative and phenol derivative according to a similar

manner to that described in Reference Example 5.



Reténence Exanpl e 6 The foll ow ng conpounds were prepared
. using ‘the corresponding 25 bronoacetic acid derivative and phenol
derivative according to a simlar manner to that described in

Ref erence Exanpl e 5. 13 13
Et hyl 2-[4-(9-bronoet hyl ) phenoxyl acet ate [err]H-NMR (CDCl[err])
[err]ppm 1.30 (3H, t, J=7.1Hz), 3.10 (2H, t, J=7.6Hz), 3.53 (2H, t,
J=7.6Hz), 4.27 (2H, q, J=7.1 Hz), 4.61 (2H, s), 6.86 (2H, d, J=8.5Hz), 5
7.13 (2H d, J=8. 5Hz) Et hyl
[err]HHNVMR (CDCl[err])

J=7.5Hz), 3.53 (2H, t,
J=7. 5F%2 2H q, Ikt) 4.59 (2H s), 6. 60 6.70 (2 10 n%
(1H, 1yM§ 1,) Oppm: 1thj9ﬂ 2t,[qf7 1Hz), "3.10 7n, t, J=T7.6Hz), 3.
(2- bronDethyI - 3- quoro henoxyl acet ate Eerr Q | %
[err] phd¥: 8y P37¢ 5Hp) ¢ ¢- JLp2i4g) I=3. Bz )04 6 (2 f—7>5P|z§ Ztﬁra&r 3. oy ),
5.24 (2H, s), 6.55-6.70 (2H, m, 7.11 (1H, t, J=8.7Hz) 15 Exanple 1

Et Hyl 2-13- 3l oe- 4=% RHZ)( 1S, 2R) - 2- hydr oxy- 2- (4- hydr oxyphenyl ) - 1-
met hyl et hyl | am nol et hyl ] phenoxyl acet at e ( Conmpound 1)
solution of (IR, 2S)-2-am no-1-(4-hydroxyphenyl)propan-1-ol 20 (97my) ,

et hyl 2- [4 (2- bronoet hyl ) - 3- chlorophenoxy]acetate (187ng) and
2-[4= (2~ y1)~3=f]1

‘H-NMR (CDCl,) Sppm: 1.30 (3H, t, J=7.1Hz), 3.13 (2H, t, J=7.5Hz), 3.53
(2H, t, J=7.5Hz), 4.28 (2H, q, J=7.1Hz), 4.59 (2H, s), 6.60-6.70 (2H,

10 m), 7.12 (1H, t, J=8.6Hz)

2-J4~- (2~ ~3~

!§-NMR (CDCl,) Sppm: 3.13 (2H, t, J=7.5Hz), 3.53 (2H, t, J=7.5Hz), 4.64

-

(2H, s), 5.24 (2H, s), 6.55-6.70 (2H, m}, 7.11 (1lH, t, J=8.7Hz)

15

Example 1

A solution of (1R, 2S)-2-amino-1-(4-hydroxyphenyl)propan-1l-ol
20 (97mg), ethyl 2-[4-(2-bromoethyl)-3-chlorophenoxy]acetate (187mg) and
N,N-diisopropvlethylamine (203ul) in N,N-dimethylformamide (3ml) was
stirred for 10 hours at 60°C. After cooling, water was added to the
reaction mixture and the resulting mixture was extracted with ethyl
acetate. The extract was washed with water and dried over anhydrous
25 magnesium sulfate. After the solvent was removed in vacuo, purification

of the residue by medium pressure ligquid column chromatocgraphy on



N, N-dj i sopropyl-ethyl am ne (203[err]l) in N, N-dinethylformamde (3nm) was
.stirred for 10 hours at 60[err]C.  After cooling, water was added to the
reaction m xture and the resulting mﬁure was extracted with ethyl
acetate. The extract was washed with water and dried over anhydrous 25
magnesi um sul fate. After the solvent was renoved in vacuo, purification
of the residue by nedium pressure |iquid colum chromatography on

1t4h | amin@@&@ﬂr PV cashéi Ga1aeht { ebHeNEcoLhY) - atklAt eheyhanake S0 L) gave
etny

ot byl | AR o LT FoREnbly 2k Xt 29%%”# vwﬁ@&é&?%m e éF)
7.1Hz), 2.75-3.05 (5H,

ek S e N e

6.65-680 3Hni) (1HdJ27) I(% d, J=8.5

(2H, d HIRR 589 ) 8pom- 0! mﬁﬁ;s F=ey600), 1233 (he, rtm&i—awlﬁa)cawz)aumv wer e
prepared usi ng t he carrespon SD henoxyacet ate derivative accordl ng
to A si‘tflraf! nethmer (?B't%'atJ“de%gF?be% 3 (1H ndExénSp 28zq, 4.60 (2H,pphy|
2[4[2[%(18 2R) - 2- hydr oxy- 2- (4- hydr oxyphen 3 1-nethyl- 15

et hyl | #mPAoP et hyi th@hox@i diLHt ed( Co#pdiiRd 2§/ 3 (1H| eﬁr]#&\dl\?ﬁzé cDCI%®rr])
[err]ppm 0.97 (3H, d, J=6.4Hz), 1.33 (3H, t, J=7.1Hz), 2.60-2.80 (4H,

M), 2.9@H3. 05 {A42H7y), 4.31 (2H, q, J=7.1Hz), 4.47 (1H d, J=5.6Hz),
4. 62 (2H s), 6.69 (2H, d, J=8.6Hz), 6.76 (2H, d, J=8.6Hz), 7.01 (2H,
d, J=8.6Hz), 7.05 (2H, d, J=8.6Hz)

Example 2
10 The following compounds were prepared using the corresponding

phenoxyacetate derivative accordind,to a similar manner to that described

in Example 1.

15 ethyllaminolethyllphenoxylacetate (Compound 2)
'H-NMR (CDC1,) 8ppm: 0.97 (3H, d, J=6.4Hz), 1.33 (3H, t, J=7.1Hz), 2.60-2.80
(4H, m), 2.90~3.05 (1H, m), 4.31 (2H, q, J=7.1Hz), 4.47 (1H, d, J=5.6Hz),
4.62 (2H, s), 6.69 (2H, d, J=8.6Hz), 6.76 (2H, d, J=8.6Hz), 7.01 (2H,

d, J=8.6Hz), 7.05 (2H, d, J=8.6Hz)

Ethyl 2-13-fluoro—-4-[2-1{(15,2R)-2-hvydroxy-2~(4-hydroxyphenyl)-1-

i 3 3 v1l N n )

"H-NMR (DMSO-d;) dppm: 0.81 (3H, d, J=6.3Hz), 1.22 (3H, t, J=7.1Hz),

2.55-2.80 (5H, m), 4.18 (2H, q, J=7.1Hz), 4.35-4.45 (1H, m), 4.78 (2H,

S
(1]

s}y, 4.80-4.90 (1H, m), 6.65-6.80 (4H, m), 7.05-7.20 (3H, m), 9.18 (1H,

br)_



20 -

2.55-2.80 (5H, M), 4.18 (2H, q, J=7.1Hz), 4.35-4.45 (1H m

Et hyl 2- [3 fluoro-4-[2-[[ (IS, 2R) - 2- hydr oxy- 2- (4- hydr oxyphenyl ) -1 -
- et hyl et hyl ] ani no] et hyl ] phenoxy] acet at e ( Conpound 3) [err] H NWMR
(DMsO-d[err]) [err]ppm 0.81 (3H, d, 156.3Hz), 1.22 (3H, t, J=7.1Hz),

4.78 (2H,

S), 4.80-4.90 (1H, m), 6.65-6.80 (4H, 1), 7.05-7.20 (3H ). 9.18 (1H,

25

br) 15 Benzyl
2-[3-fluoro-4-[2-[[ (1S, 2R) - 2- hydr oxy- 2- (4- hydr oxyphenyl ) - 1-
nethtlethyl]anlno]ethyl]phenoxy]acetate (Cbnpound 4) [err]H—NNR

( X , -0-180 [ (3t : Z3v—2L. (30 Hxineny :

( 5H, n), 4. 41 (IH br s) 4. 80- 4. 95 (3H n) 5. 20 (2H s) 6. 60-6. 80 (4H,
m, ; 3l 125 £:5) { by ) Exanple 3
Et hyl 2 [ 3- chloro 4- [2 [[(1S, 2R) 2- hydroxy 2- (4 hydroxyphenyl)-l- 10

To VLB e DL PR O g 2 .o

¢hloro

hyds oxy % (mé,hxdépmhe&yg) - Bl hyd£th §4| lgm 51.32 gbg}\llsqhe@w-ls 80 (4H,

acetate

et hyl

15 V|g fously s

in ethyl acetate (2.0n mas a hydr ogen “chl ori'de

acetat g, S-p|z:.6l ﬁegH(ZZ)O[e]rt2 L) wd(%r CQOid (%F agd the m xture was

ure. ' Coll ection of the

r flor’ our don1tenpera

resulting precipitates by f||trat|on gave ethyl 2-[3-chloro-4-[2-
[[(I'S, 2R) - 2- hydr oxy- 2- (4- hydr oxyphenyl ) - 1- net hyl et hyl ] am no] et hyl ] -
phenox¥;acetat§ hydr ochl ori de (110ny).

zampl

10

[
i

To a stirred solution of ethyl 2-(3-chloro-4-[2-([[(15,2R)~2-
hydroxy—Z—(4—hydroxyphenyl)-l—méthyi;thyilamino]ethyl]phenoxy]—
acetate (120mg) in ethyl acetate (2.0ml) was added 4N hydrogen chloride
ethyl acetafg.soluion (220ul) under ice—cooling, and the mixture was
vigorously stirred for an hour at room temperature. Collection of the
resulting precipitateé by filtration gave ethyl 2-(3-chloro-4-{2-
[[(15,2R)-2-hydroxy-2-{4-hydroxyphenyl)-1l-methylethyl]amino]ethyl] -
phenoxylacetate hydrochloride (110mg).

*H-NMR (DMSO-d.) Sppm: 0.96 (3H, d, J=6.9Hz), 1.22 (3H, t, J=7.2Hz),
3.05-3.20 (4H, m), 3.25~-3.40 (1H, m), 4.17 (2H, g, J=7.2Hz), 4.82 (2H,
s), 5.06 (1H, br), 5.97 (lH, d, J=3.8Hz), 6.76 (2H, d, J=8.2Hz), 6.95
(1H, dd, J=8.8, 2.7Hz), 7.08 (1lH, d, J=2.7Hz), 7.17 (2H, d, J=8.2Hz),
7.33 (1H, d, J=8.8Hz), £.89 (2H, br), 9.42 (1H, s)

3

Specific rotation : (a].” = -9.2° (c = 0.50, Methanol)

Example 4



[err] HNMR (DMSO-d[err]) [err]ppm 0.96 (3H d, J=6.9Hz), 1.22 (3H, t,
J=7.2Hz), 20 3.05-3.20 (4H, m, 3.25-3.40 (1H m, 4.17 (2H, q, J=7.2Hz),

4.82 (2H, s), 5.06 (1H, br), S.Zg (I'H, d, J=3.8Hz), 6.76 (2H, d,
J=8.2Hz), 6.95 (1H, dd, J=8.8, 2.7Hz), 7.08 (IH d, J=2.7Hz), 7.17
(2H, d, J=8.2Hz), 7.33 (1H, d, J=8.8Hz), 8.89 (2H, br), 9.42 (1H, s)
Specific rotation : [[err]][err] =-9.2 (c = 0.50, Methanol) 25

Exanple 4 The following compounds were prepared according to & $8milar manner

The foll ow ng compounds were prepared according to a simlar nanner to
that descrihbedesdrf Rx3mbBd B LiRG SN EESPANERG nRhRRONY%BEELE & aCi g
derivatives. 5 Ethyl

2-[3-fl 0.4:[.2:[ (I S, 2R) - 2- hydr oxy- 2- (4- hydr oxyphenyl ) -1 -
nethylé#ﬁ%ﬁféﬁ%%%]ethyl]phenoxylacetate hydr ochl ori de (Conmpound 6)
[err]H-NVR (DVSO-d[err]) [err]ppm 0.95 (3H, d, J=6.6Hz), 1.22 (3H t,
J=7.1Hz), 2.90-3.05 (2H, m, 3.10-3.40 (3H, M, 4.17 (2H, q, J=7.|Hz),
4. 8% ( 5. 8Hz) , ,6.‘7_0\- 6. 85 (3H,
nm, “6. “ie FEE AT (1H, t,

> [3fluoro 4 [2.[[(1S 2R

rotation :
laca 4 Al

>

_2- h;/dr oxy- 2- (4- hydroxyphenyl )-1- 15

met hy| ethyMR anpMEs-et; hyicbphemoXy | @diet dt edhgditzohl or 2de(Iormpodnd- ¥Hz) ,

[
6

err]HNVR (DVSO-d[err]) [err]ppm 0.95 (3H, d, J=6.6Hz),

. 4. 9D.92R-05 (2Hg)), 53 0B(3LHO bBHs)M) 54207 (&M, g),J5 9820 1H: - Br (&),
.70-6.85 (3H, ),

10

15

o
(9]

s), 5.03 (1H, br s), 5.97 (iH, d, J=3/8Hz), 6.70-6.85 (3H, m), 6.87 (1H,
dd, J=12.0, 2.3Hz), 7.17 (2H, d, J=8.4Hz), 7.27 (1H, t, J=8.7Hz), 8.75

(2H, br), 9.41 (1H, s) y

/’

Specific rotation : [aly” = —10.0°~1c = 0.74, Methanol)

'H-NMR (DMSO-d;) 8ppm: 0.95 (3H, d, J=6.6Hz), 2.95-3.45 (5H, m), 4.90 (2H,
s), 5.03 (lH, br s), 5.20 (2H, s), 5.98 (1H, br s), 6.70-6.85 (3H, m),
6.88 (1H, dd, J=12.0, 2.2Hz), 7.17 (2H, d, J=8.4Hz), 7.26 (1H, t, J=8.8Hz),
7.30-7.45 (5H, m), ©.80 (2H, br), 9.41 (1H, s)

Specific rotation : [a];* = -8.7° (¢ = 1.20, Methanol)

Example 5

2-[3-Chloro-4-72-1[(1S5,2R) -2-hydroxy-2~-(4-hydrozvphanyl) ~1-methyl-

ethyllaminolethyvlliphenoxviacetic acid (Compound B8)

To a stirred solution of ethyl 2-[{3-chloro-4-[2-[[(1S,2R)~-2~

hydrozy-2-(4-hydroxyphenyl)-1-methylethyl]jaminolethyl]phenoxy] -~

2.95-3.45 (5H,



6.88 (1H, dd, J=12.0, 2.2Hz), 7.17 (2H, d, J=8.4Hz), 7.26 (1H, t, J=8.8Hz),

-7.30-7.45 (5H, m, 8.80 (2H, br), 9.41 (1H, s) 20 Specific rotation :
[err] = -8.7[err] (c = 1.20, Methanol )7 Exampl e 5
2-[3-Chloro-4-[2-[[ (1S, 2R)-2-hydroxy-2-(4-hydroxyphenyl)-I-nethyl -
et hyl ] am no] et hyl ] phenoxyl acetic acid (Conpound 8) 25 To a stirred

solution of ethyl 2-[3-chloro-4-[2-[((15, 2R)-2-

hydr oxyec2tedehifhimgly pherrykjo 1- (FHERY) etdsy hiided no] atlmdypheabxy hyarozide
acetate (63ng) in ethanol (775[err]l) was added 1N aqueous sodi um

hydr oxigtution SEsuLh ot tdeblzentitdtate.r comdretperatitines waAf errAdaer e xt ur e

was stirred for 20 hours, 1N hydrochloric acid (465[err]l) was added

to the zeastioN 1M KdHRhloric la@derm&@ﬂqmg BEcM tchh Sihd KekBPioCRk keetd on of
the resulting 5 precipitates by filtration gave

2-[ 3- chisf=3- 4ck2cdddnd ZRn2stirring. Collection of the resulting
hvdr oxy- 2- (4- hydr oxyphenyl ) - 1- net hyl et hyl ] am no] et hyl ] phenoxy] -

acefaat'&éqlpdcééémv flltra£§6r( ]glaLVMNEL(ﬂ@@o%EM%z‘D%FMs] ,Or)Lerr] ppm 0. 90

(3H d,” J= .30-2 m , 3.20-3.35 (IH,
am 5 . 6.86 (IH,

d 2 2@%0%56 5 ﬁrogygg »3,%7 l)(—l‘nE'%hv EhyDh GpZP “ﬁ'\ﬁ?p&%'ﬁ'@i@ (

SpeC|f|c rOt%E'°c1d {J 5]][err] = -5.7[err] (c 0 56, 1N hydrochloric

aci d) gee g The foll owi ng conmpounds were prepared

oxyacetic acid derjvative according to a

using the corres ondln n
0 (3H, d, J=6.6Hz), 2.30-2.80 (2H, m),

si mi | ar HriMRef DY “t%‘a‘?%) Sppm:

2.90-3.05 (2H, m), 3.20-3.35 (1H, m),~ 4.30-4.45 (2H, m), 5.05-5.15 (1H,

he
.9

10 m), 6.70-6.80 (3H, m), 6.86 (1H, d, J=2.5Hz), 6.94 (1H, d, J=8.6Hz), 7.16

(24, d, J=8.5Hz) : N
7

Specific rotation : ([a];® = -5.7° (&€ = 0.56, 1N hydrochloric acid)

~
o

Example 6 <
15 The following compounds were prepared using the corresponding

phenoxyacetic acid derivative according to a similar manner to that

described in Example 5.

20 inol 11 - ; ; y
‘H-NMR (DMSO-d;) Sppm: 0.91 (3H, d, J=6.6Hz), 2.55-2.75 (2H, m), 2.90-3.05
(2, m), 3.15-3.25 (1H, m), 4.34 (2H, 5), 5.00-5.10 (1, m), 6.65-6.80

(4H, m), €.21 (2K, d, J=8.6Hz), 7.13 (2H, d4d, J=8.8Hz), ©.40 (iH, br)

(c = 1.08, 1N hydrochloric acid)




descrlbed i n Exanple 5.

2-[4-12-[[ (1S, 2R) - 2- Hydr oxy- 2- ( 4- hydr oxyphenyl ) - 1-net hyl et hyl ] - 20

am nol et hyl | phenoxyl aceti ¢ acid (Conpqgnd 9) [err]H-NVR (DVBSO-d[err])
[err]ppm 0.91 (3H, d, J=6.6Hz), 2.55-2.75 (2H, n), 2.90-3.05 (2H,
m, 3.15-3.25 (1H, m, 4.34 (2H, s), 5.00-5.10 (1H, m, 6.65-6.80

(4H, m, 6. 91 (2H d, J=8.6Hz), 7.13 (2H d, J=8.6Hz), 9.40 (1H, br)
Speci f igtirdiia thety 0a8fsr tJompf 1006, 1N hydrochloric
acid) 25 2-[ 3- Fluoro 4- [2 [[(1S

2R) - 2- hydi@ar Y oRisbdahyshpax yphenysa - &; metegkiz), 2.30-2.70 (24, m), 2.85-3.00
18 ethyl]anlnolethyl)phenoxylacetlc aC|d (Cbnpound 10)

[e ]Ht\ﬁ\leGDN@Qsi{ﬁrzro] 014, %r]@pm 0587 As3th) s . ob——@ ebizha, %3 5C@.628H,
n), 2. 85- (2 m, 5-3.30 (1H, n), 4.30-4.50 (2 n), 5.00-5.15
(1H M (58, éﬁ 8.70 (21, q, (2B, oﬁi),§ e ({’He, %=83*§z Fﬂ)13§2§?“§ He  buz)
J=8.8Hz), 7.13 (2H d, "3=8.6Hz), 9 40’ Specific rotation
[Lerr 1igr %E :6.6 (c = 1.19, Acetlc aC|d) Exanple 7 Benzyl
3 chl S e B F[(lS 2R) - 2- hudr oxy- 2- (4- hydr oxyphenyl) - 1- 10

nethyleth Ilanlnoleth IIphenQ yl acet ate hydrochlorlde ound 11)
A sol Ut PR S PP B L or o )5 5 (CT6 289 S ngar SGEBG A500)

hydr oxyphenyl ) - 1- nethylethyl]anlno]ethyl]phenoxylacetlc acid (200 ny)

and net hanesul fonic acid (38[err]l) in benzyl alcohol (I.0On) was stirred
for 2 days at roomtenperature. Purification of the reaction mxture by 15
nedlun15¥ d | i qui d col um chronmat ography on am nopropyl silica gel

A solution of 2:[3—chloro—4—[;—[[(lS,2R)—2—hydroxy—2—(4—

hydroxyphenyl)—l—methylethyl]aminoTethyl]phenoxy]acetic acid (200 mg)

and methanesulfonic acid (38pl) in benzyl alcohol (1.0ml) was stirred

for 2 days aﬁﬁfoonltemperature. Purification of the reaction mixture by
15 medium pressure liquid column chromatography on aminopropyl silica gel

(eluent: ethyl acetate/ethanol = 20/1) gave benzyl 2-{3-chloro-4-(2-

[{(1S,2R)-2-hydroxy~2~ (4-hydroxyphenyl)-l-methylethyl]aninojethyl]-

phenoxylacetate (136mg).

'H-MMR (CDC1,) 8ppm: 0.95 (3H, d, J=6.3Hz), 2.75-3.05 (5H, m), 4.54 (1H,
20 d, J=5.0Hz), 4.63 (2H, s), 5.25 {2H, s), 6.65-6.75 (3H, m), 6.85 (1H,

d, J=2.5Hz), 7.00 (14, d, J=8.3Hz), 7.08 (2H, d, J=8.5Hz), 7.30-7.45 (SH,

m)

To a stirrad solution of benzyl 2~([3-chloro-4-{2-[[(lS,2R)-2-

[}
[$3]

hydroxy-2-(4-hydroxyphenyl)-1l-methylethyl]amino)ethyvl)phenoxy] -

acetate (136mg) in ethyl acetate (2.0ml) was added 4N hvdrogen chloride



(e
[
ph

hydr oxy- 2- (4- hydr oxyphenyl ) - 1- net
?—-SEI at &1(;L3608) v idriethy | racehahSux %t%gm wasadded- 4N Bydiogen chk d%e

m
Co
2-
[[
ph
[e
4.
d
(
S

2H
p
Ex
2-
2-

| uent: ethyl acetate/ethanol = 20/1) gave benzyl 2-[3-chloro-4-]2-
(IS, 2R) - 2- hydr oxy- 2- (4- hydr oxyphenyl ) - 1- net hyl et hyl ] ani no] et hyl | -
enoxy] acetate (136nm). [err] MR (CDCl[err]) [err]ppm 0.95 (
d, J=6.3Hz), 2.75-3.05 (5H, m, 4.54 H 20 d, J=5.0Hz), 4.63 (2H,
5.25 (2H, s), 6.65-6.75 (3H, m, 6.86 (1H, d, J=2.5Hz), 7.00 (1H, d,
J=8.5Hz), 7.08 (2H, d, J=8.5Hz), 7.30-7.45 (5H,

m)
stirred$9Qhutionf sbenzydn 2('1I6:iu§EIL9I&r41[:g &cIél]iSIQZRlanz thlPixture was.

X
I
[
(
e
r
9

t
I
3-
I
Plp
2
J

e
anp
[ 4-
hy

ur
ec

c
S,
0X

=8.
d
i f
|
[

dr

10

(8]
(]

(2H s),

yl et hyl)am no)ethy phenoxy] -

ethyl” acetate solution (161[err]1) under ice-coolling, and

S A l: OUS [y [ i} _t era,t_
'fI:leIog?I SI"ICIII*F écq%lg%e%%lbﬁ}l rﬂrjlg?aec opnl at"gsg%ygIl I t(rIgI I ggggave benzy
hl or.qQ;

2 )‘12"'%‘ Ijroxyfdf%x fy i SR PREATN L) mA TS O ARATY LA AT ey iy -

3H,
s),

To a

e
I
5

t h hl H NVR ( DMBO- d
HHerg Ry ge %ydcrﬁ%‘ﬁ‘g‘%éfg]ﬁ’z‘ desngI)”ﬁﬂ)zo (I@”Im) 3. 3I) 3. 45 IerrII| H m,

gH br 520(2Hs)597(1H br s), 6.76
YRR (@M% ‘(-’ Hprad, J3§8I32{ <2: PHE) 2H7) 09 - 03+ - 4P, (JE2mYHAB). 30-3.45
, J=8.8Hz 30745&3 m, 8.75 (2H, br), 9.38 (1H, s) 10
|bl”r'o'E‘ht|or?2 {3fer £]1 [PePP] ¢ H‘:-Brn{ &r-2P (=50 58%Metihahel9) , 6.76
e 8 The foll ow ng conmpounds were prepared using
2(.2[1-[,(|d$ JF§ -8Hz), 6.96 (1H, dd, J=8.2, 2.7Hz), 7.09 (1H, d, J=2.THz),
oxy- 2- (4- hydr oxyphenyl ) - 1- met hyl et hyl ] am no] et hyl ] phenoxy] -

7.18 (2H, d, J=8.8BHz), 7.30-7.45 (6H, m), 8.75 (2H, br), 9.38 (1H, s)

Specific rotation : [a],> = -6.4° (c = 0.53, Methanol)

Examplé 8

The following compounds were prepared using 2-([4-{2-[((15,2R)-
2—hydroxy—23?4—hydroxyphenyl)-l—methylethyl]amino]ethyl]phenoxy]-
acetic acid according to a similar manner to that described in Example

7.

Benzyl 2-(4-({2-{([(15,2R)-2-hydroxy-2~(4-hydroxyphenyl}-1-methyl-

£ h 1 2, a 23 ! .

t

'H-NMR (CDC1,) Sppm: 0.93 (3H, d, J=6.5Hz), 2.65-2.85 (4H, m), 2.90-3.05

(1H, m), 4.49 (1H, d, J=5.2Hz), 4.66 (2H, s), 5.27 (2H, s), 6€.70 (ZH,I

d, J=8.6Hz), 6.76 (2H, d, J=8.6Hz), 7.01 (2H, d, J=8.8Hz), 7.06 (2K, d, -°

J=8.86Hz), 7.30-7.40 (5H, m)

~ .
Benzvl 2-74-{2-1[(15,2R)-2- hydroxy—2-(4-hvdroxyphenyl) ~1-methyl-

ethyliaminolethyllphenoxylacetate hydrochloride (Compound 13)

:'.:.\.
[

YQ&L,YI\ s

(2H,
7.18

\..



15 . acetlc acid according to a simlar manner to that described in Exanple

- - Benzyl 2-[4-[2-[[(1S, 2R) - 2- hydr oxy- 2- ( 4- hydr oxyphenyl ) - 1- met hyl -
et hyl ] ami no] et hyl ] phenoxyl acet at e (Cbﬂgound 12) 20 [err]H-NVMR (CDCl[err])

[err]ppm 0.93 (3H, d, J=6.5Hz), 2.65-2.85 (4H, , 2.90-3.05 (1H,

M), 4.49 (1H d, J=5.2Hz), 4.66 (2H, s), 5.27 (2H s), 6.70 (2H, d,
J=8.6Hz), 6.76 (2H, d, J=8.6Hz), 7.01 (2H, d, J=8. 6Hz) 7.06 (2H, d,

120 S g Mo 10 R0 5 0%, BEBENL ) 5 0 g v .20 o

s B LSS ate St O 15) g
510 (R o PsThy m%?aﬁ' RN 5’7% 7 it ey g 93&*&% > Ui

d, J=8. 7Ft 30-7. 45
(5H, m'2fg. c7'0 ‘('21—17("69) 939]11 (AEH@%) ‘“’5 8358<:|é brrgt’ %I 6h W‘f'[ &'r]][err] =
-8.3[err] (c 0. 51, Methanol) Test ExagPIe 1

[erP] - ﬁ@ﬁéﬁeé@p%?ﬁa%ﬁppnulé%¥ﬂg—ef$e%téc = 0.51, Methgpet) of pregnant SD
rats (pregnancy day 21) were isolated and 10 |ongitudinal snooth nuscle

strips of approximately 15 mmin | ength and approximately 5 mmin
width free fromthe basal plate were prepared. The experiment was
conducti=dtaggarplng to the Magnus net hod. The preparations with a

tension of 1g were exposed to Locke-Ri nger solution
B.~Adrenoceptor stimulating effects

Uteri of pregnant SD rats (prégnancy day 21) were isolated and
10 longitudinal smooth muscle strips of approximately 15 mm in length and

approximately 5 mm in width free from the basal plate were prepared. The

experiﬁent was conducted accordingwto the‘Magnus method. The
preparations with a tension of lg were exposed to Locke~Ringer solution
maintained &t 37°C and gassed wiéh a mixture of 95% oxygen and 5% carbon
15 dioxide. Spontaneous contractions of myometrium were isometrically
measured with a force-displacement transducer and recorded by a
rectigraph. The drug was cumulatively added to the Magnus bath every 5
minutes. The drug efficacy was evaluated as the concentration of the drug
required to produce 503% of the inhibition of uterine contractions (i.e.,
20 ECgy value) by comparing the sum of uterine contractions during 5 minutes
after the addition of the drug with the sum of uterine contractions during
5 minutes before the addition of the drug (100%). The result was shown in

the fellowing Table.

84
[

Test Example 2

B;-Adrenoceptor stimulating effects



mai ntai ned at 37[err]C and gassed with a m xture of 95% oxygen and 5%
-carbon 15 dioxide. Spontaneous contractions of nyonetrium were

isonetrically nmeasured with a force-di spl acenent transducer and
recorded by a rectigraph. The drag was cunul atively added to the
Magnus bath every 5 m nutes. The drug efficacy was evaluated as the
concentration of the drug required to produce 50% of the inhibition of

ut eri ne cont ragdi (4 Y, I 1 sum of
uteri ne cont rﬁﬁ ieg%s% uarl%nge%]'%%snhlt%ggegg 14N@[Ja??)gfgt{ﬁ(e\é%gggivjtelggnlsoﬁat“ﬁé“dr ug
wth the.symg rine_contractions durjng. .5 mnutes before the
addition f?f"‘fﬁémﬁ%lﬁgm( %86%‘?“??% CFERYF J\ﬁé‘g%%{ﬁhali nsm““h e GIFFORF ng

2

Table. _ 5 Test EX le, 2 err]-Adrenoceptor stimnmulating effects
21 o approxm“l’}eeltyeggg’af et Bl FRTS REERGofo TASOGXPH* HEUY Weght) were
i sol at ed. After renoval of connective tissue, |ongitudinal snooth

nuscl e Q@14Yssed accopging b GhpMagsry "e6hafi n TheRFERaRRE &0 pY epik adenFhen
experiment was conduct ed accordi ngto the Magnusnet hod. The

pr epar a@§ On§9viiatraranssoh tosKrafs-Biehge et e sotposenl n=d.nKréhsad Hen3eiCekha
solution maintained at 37[err] C and gassed with a m xture of 95%
oxygen gaRFBYy ek Fonigtese 9. 9Bporvdarcusl 5% canbont dhctidens $fortrasteens wer e
isonetrically neasured with a force- di spl acenent transducer and

recor dechryraztieos i gf apleteThewalrdid swastrical lgumehatiryelwitdddedot et he
Magnus bath every 3 mnutes. The drug efficacy 10 was evaluated as the

concentdgdpleizetbnt herdisigice e qahd et doRdpa O8I e ra@¥% graph Of ThEea it i on of
ureter contractions (i.e., ECferr] value) by conparing t he 'sum of

ureter €@nirAGkeNSMLE TJtRe MaBHbSDathlBieihenaddisd ONTRE drug efficacy
10 was evaluated as the concentration of the drug required to produce 50%
of the inhibition of u.reter contractions (1.e., ECs; value) by comparing
the sum of ureter contractions durln; 3 Ir:?'.nutes after the addition of

the drug with the sum of ureter contractions during 3 minute before
addition of ﬁ:ie drug (100%) .. The result was shown in the following Table.

15

Test Example 3

B;-Adrenoceptor-stimulating effects
Atria of male SD rats (350 to 400g in body weight) were isolated
and the experiment was conducted according to the Magnus methods. The
20 preparations witha tensionof 1gwere exposed to Krebs-Hensealeit 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 recorded by a rectigraph. The drug

fficacy was evaluated as the molar concentration required to produce

1}
h

[\
(911

20 beats/minute increment of the heart rate (i.e., EC,.,value). The result

was shown in the following Table.



the drug with the sumof ureter contractions during 3 minute before

- addition of the drug (100% . The result was shown in the foll owm ng Table.
15 Test Exanple 3 [err]-Adrepoceptor-stinulating effects

Atria of male SD rats (350 to 400g in body weight) were isol ated and
t he experinment was conducted according to the Magnus nethods. The 20
preparations with a tension of | g were exposed to Krebs-Henseleit solution
mai ntai ned at 37[err]C and gassed with a m xture of 95% oxygen and 5%

car bo dioxide-The cardiac contractility was iso red
with a compborgardi sfl dCEfeRtatREndduc Sesand*rERbY? ded| bPH FEEEPH? abh

The drlug _~  efficacy was ev#uated as the ndar concentratiBf requirkd to
produde 25 20 beat s/|m nutde3iXicYtnent| of théXEdit rate (i3 @X1EJerr

val ue)] . The result was>stwin i n the f.alxoowng Table.i.1Xx1i0”’

22 gConpound No. 3 ; xTest Exanpl e 11 4x d@st Expnpl e Zx;dest

Exanpl 3 -3 (™ -3 ™ -3

(M LI 39X ot oplerrto-tX10 ol oy pt R0

3.0X10[ err] 8 1. 3X10[ err] 4.1X10[ err]

. IXI err] 9 3.1X10[ err] 1.4X10[err]

1. 3X10[\yst] Example 4 10 3.9X10[ err] 6.8Xl O[err]

| . OX10[ err] Test Exanple 4 Acute toxicity test 5 To
mal e | GRytat $0Qf c e wweeks age was adm ni stered 1, 000ny/ kg of

2-[4-[2-[[ (IS, 2R) - 2- hydr oxy- 2- ( 4- hydr oxyphenyl ) - 1- net hyl et hyl ] - am no]

et h¢l ] pheno ti jd it shausl| i:ngl 1 Ni tiQn
Anygdead r at );Iydmerr%ggngff,\gﬁs%r \c/)gd[l%rl ng%1 % ﬁ%ﬁ?%&{éﬁ??‘esﬁe?gg g'dor?(rljo[lnﬁs/%{?aﬁ on

a

wi th thfLEJJF%-??V{§F§R)—2-hydroxy—2—(4—hydroxyphenyl)—1—methylethyl]—
amino]ethyl]phenoxy]aceticacidintravenohslytnrasingleadministration.
Any dead rats were notjobserved dgr%nq’24 h?urs after the administration
with tﬁe time course.

10
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Industrial Applicability
The aminoethylphenoxyacetic acid derivatives and pharmaceutically
acceptable salts thereof represented by the above general formula (I)
of the present invention have stimulating effects §n both B.- and B,;-
15 adrenpceptors and show potent ureteral relaxtioneffects. Therefore, the
compounds of the present invention are extremely useful compounds as
medicaments such as agents for relieving pain and promoting the removal

of calculi in urolithiasis.



10, | ndustrial Applicability The am noet hyl phenoxyacetic

aci d'derivatives and pharmaceutically accept'abl’e salts thereof
represented by the above general for a (1) i nvention
have stimulating effects on both [er r'] and [H"‘IN“I"L“‘“MEmcept ors and
show potent ureteral relaxtion effects. Therefore, %he conpounds of
the present invention are extrenely useful conpounds as medi canent s
such as agents for relieving pain aggafkpnoting the renoval of
calculi in urolithiasis. CLAI M5
1. An am noet hyl phenoxyacetic acid derivative represented by the

general fornul a: [err] 5 (wherein R err] represents a hydrogen

o o b herpt ek he AMBAGR AL ALILKN LY dersdaile RLARGESEN Sy AL/ 09N

atom or "a harogen Jon at om represents a
car bon aton1 n. confrguratron and the carbon atom marked with (S)
repres@ﬁ??rg h.% atonrrn (9 confrguratron) 10 or a pharnmaceutical ly
acceptabl e salt therge n nesbhy! phenoxyacetic acid

derivative as clai ned T@:/pﬁfﬂa/\/"p%’ent ed by the general fornula:
(R)

(whaerein R* represents a hydrogen atom, a lower alkyl group or an aralkyl
group; R° represents a hyvdrogen atom or a halogen atom; the carbon atom

marked with (R) represents a carbon atom in (R) configuration; and the

3
carbon atommarked with (S) represents a carbon atom in (S) configuration)

a

10 or a pharmaceutically acceptable salt thereof.

-
-
o

2. An aminoethylphenoxyacetic acid derivative as claimed in claim 1,

represented by the general formula:

O._ COOH

15 (wherein R" represents a hydrogen atom or a halogen atom; the carbon atom
marked with (R) represents a carbon atom in (R) configuration; and ths
carbon atom marked with (S) represents a carbon atom in (S) configuration)

or a vharmaceutically acceptable salt thereof.

20 3. 2-{4-{2-{[(15,2R)-2-Hydroxy~-2-(4-hydroxvphenyl)-1l-methyl-

ethyl]amino]ethyl)}phenoxylacetic acid as claimed in claim 2 or a



Tlerf]TT T T TIS (Wherein R represents a hydrogen atom or a hal ogen atom the

| R B s N\opresents a carbon atomin (R

at.p{'n marked with (S) represents a carbon
At dmitn ¢S) sconfi WQED Ll a phar maceut i cal |This3reemds BbdnResiakd

t her eof . 20 3.

- Hydr oxy- 2- (4- hydr oxyphenyl ) - 1- net H!l

2-[4-(2-[[(1S,2R* \ . mmwm m

et hyl ] anakped &fdnilckphenoxadacet bCsani drnagseskai med in ¢

pharmaceutically acceptable salt thereof. 4,

2-[3-Eluoro-4-[2-[[ (IS, 2R) - 2- hydr oxy- 2- (4- hydr oxyphenvl ) -1 -

nmet hyl et hyl ] am no] et hyl ] phenoxy] acetic acid as clained in claim2 or a 5
phar mageutical ly_accept abl.g_ t reof, s {4 D har maceut i cal
conposition go er%oﬁ:% én[énfﬁéolest’tﬁy?pﬁginﬁrf-“y 2 (42%'6%0&&5(%?6{;{(}2% vative as
claimed in claim1, .2 .3 or..4 or a . _ . .pharmaceutically . acceptable salt
{her eofe Py bRty L 135100) SV RHERPBY) 399516 PRt i F-&HEFD-BrbET 1 2t e &
renpval of cal culi in urqglithjasis which conprises as the active

1 . I Lo
i ng? edPEAFTATTEMGTg+Y 2CeRIFRIPpRRMDXYEEECEC aci d derivative as claimed in
claiml, 2, 3 or 4 or

5. 2 pharmaceutical composition comprising an aminocethylphenoxy-
acetic acid derivative as claimed in claim 1, 2, 3 or 4 or a
pharmaceutically acceptable salt thereof.

10

6. An agent for relieving pain gnd promoting the removal of calculi
in urolithiasis which comprises as the active ingredient an amino-
ethylphenoxyacetic acid derivative as claimed in claim 1, 2, 3 or 4 or

a pharmaceuﬁibally acceptable salt thereof.

15

7. A method for relieving pain and promoting the removal of calculi
in urolithiasis which comprises administering a therapeutically
effective amount of an aminoethylphenoxyacetic acid derivative as claimed

in claim 1, 2, 3 or 4 or a pharmaceutically acceptable salt thereof.

8. A use of an aminoethylphenoxyacetic acid derivative as claimed in
claim 1, 2, 3 or 4 or a pharmaceutically acceptable salt thereof for the

manufacture of a pharmaceutical composition for the treatment of

"

urolithiasis.

9. A use of an aminoethylphenoxyacetic acid derivative as claimed in



a pharnmaceutically acceptable salt thereof. 157 7.7~ —A-nmethod for
- religving pain and pronoting the renoval of cal ,' i ithiasis
whi ch conprises adm nistering a thera.p§uti cal | Jm"“”'“m;(m pm mount of an
i iV imede L 3 or

am noet hyl phenoxyacetic acid derivative as cl ai rn<claml, 2,
4 or a pharmaceutically acceptable salt thereof. 20 8. A use of
an am noet hyl phenoxyacetic acid derivative as clained in claim1i1, 2,

3 or 4c0eim phar,meceytd 2l & pracaaptabl €193 betbet£ofe balttereor as an
manuf acture of a pharmaceutical conposition for the treatnent of

urol it hig@8kStor 22 1ieving bain afdUSEortidly @ALNPSLWIIPRENEXYACS! iie acid
derivative as clained Ih claiml, 2, 3 or 4 or a

phar maceut i cal ly; Acceptabl e salt thereof as an agent for relieving
pain and pronoting the renoval of calculi in urolithias is. 5 10.
A process for the manufacture of a pharnmaceutical conposition for t he

treatnment of urolithiasis, characterized in the use, as an essenti al
constituent of said pharmaceutical conposition, o m _noet

N .on, _of an %é/‘l R
pheRoxydcet i & BEP T el PY A RVER MY 3G AT et RPATERMEE T2 2L 5OBPCH- Pt or
pharmaceutical acceptable salt thereof. 10 i _

the treatment of urolithiasis, characterized in the use, as an essential
constituent of said pharmaceutical composition, of an aminoethyl-
phenoxyacetic acid derivative as claimed in claim 1, 2, 3 or 4 or a

pharmaceutical acceptable salt theréof.

10



