PHENWLETHANCLANINOTETRALINCARBCMANIDE DERI VATI VES qﬁd”ZI'f
FIELD OF THE | NVENTI ON The present invention relates to novel P

phenyl et hanol am no- tetralincarboxam de derivatives which are usel‘ Lﬂ‘s“‘aéﬂ‘)“l
medi canent s. More particularly, the present invention relates to novel
phenyl et hanol am not etral i ncar boxam de. derivatives represented by the
general fornul a: [err] (wherein A represents a | ower al kyl ene
group, B represents an amno group, a di- Folwer al kyl ami no group, or a 3to
7-menbered al i cycl i gy@iriorghRitmicrETraY. TReARBORARRDEX BER Syt PPES t

carbon atom nmarked wth * represents a carbon atomin (R) configura¥i on
(S) configuration, or a mxture thereof, and +the carbon atom marked mnth
(S) represents a carbon atomin (S conflguratlon) and pharmaceutically
acceptabl e salts thereof, which et J adrenergi c receptor
stimulating activity with reducedPdegéﬁé jﬁgég%éﬁggg%iular systens such
as tachycardi a.

The present invention relates to novel phenylethanolamino-
tetralincarboxamide derivatives which are useful as

medicaments.
More particularly, the present invention relates to novel
phenylethanolaminotetralincarboxamide derivatives represented

by the general formula:

HO
H(s) O-A~-COB
OH

(wherein A represents a lower alkylene group, B represents an
aﬁino group, a di-lower aikylamino group, or a 3 to 7-membered
alicyclic amino group which may contain an oxygen.atom,,the
carbon atom marked with *'represents a carbon atom in (R)
configuration, (S) configuration, or a mixture thereof, and
the carbon atoﬁ marked.with (S) represents a carbon atom in
(é) configuration) and pharmaceutically acceptable salts

thereof, which have a selective f,-adrenergic receptor

stimulating activity with reduced burdens on cardiovascular

systems such as tachycardia.
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BACKGROUND OF THE ‘| NVENTI ON As substituted
phenylethanolanlnotetral|n derivatives, conpounds having gut selective
synpat hom netic and anti- pollakiuria activities have been discl osed,
e.g., those represented by the general formula: [err] (wherein
Rlerr] represents a hydrogen atomor .an ethyl group, and Y represents a
hydrogen atomor a chlorine atom, hydrochloride or oxal ate thereof, or

single optical isonmers thereof; and those Fepresented by the forml a:

[err] (wherein the carbon at:n ?ﬁ.a& ants a carbon atom

in (R) configuration, and the carbon represents a

)
carbon atom i () SRgLiGUELd Sl th%noagmlha@%?:rmﬂnaawéafoés,

application (kohyo)
compounds having gut selective sympathomimetic and anti-

YTON

pollakiuria activities have been disclosed, e.g., those

represented by the general formula:

Y
N OO
N OCH,COORy
OH

(wherein Ry represents a hydrogen atom or an eth?l group, and

Y represents a hydrogen atom or a chlorine atom),
hydfochloride or oxalate thereof, or single optical isomers

thereof; and thosé represented by the formula:

OCHZCONHCHacHZOCHs
« (COOH),

(S)

(wherein thé cafbon atom marked with (R) represents a carbon
atom in (R) configuration, and the carbon atom marked with

(S) represents a carbon atom in (S8) configuration) (cf. a
published Japanese patent application (kohyo) No. Hei 6-506676
based on a PCT application and a published Japanese patent -

application (kohyo) No. Hei 6-506955 based on a PCT
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based on a PCT application and a published Japanese patent

application

(kKohyo) No. Hei 6-506955 based on a PCT application).

However, these conpounds are [err]-adrenergic receptor stinulating agents
havi ng remarkabl e 3-adrenergic receptor stinulating activity.

SUMVARY COF THE | NVENTI ON An object of the present invention is to
provi de novel phenyl et hanol am notetral i ncarboxam de derivatives and

phar maceutical |y acceptabl e salts thereof "whiTth have a adrenergic receptor
stinul ati ngagetivdddoyy th higher Selectivity in conparison with
[err]-adrenergic receptor stimulating activity with reduced burdens on

car di ovascul ar rdia.no__ ' of the
HOVRLETP Tk SO RNER B - agr AT £R8LBEL:

present invention is to provi

cont ai ni ng,

as an active ,ingredient, a phenylethanol am notetralincarboxam de :
derivative imR neh ELRN SR Ny ing: asmarkabl gl # t1adresrergic recepspr
obj ects, features and advantages of the present invention will be apparent

fromthe fcddiomiIgrdesadyiiar.of the present invention.

UMMARY OF THE INVENTION

An object of the present invention is to provide novel

phenylethanolaminotetralincarboxamide derivatives and

pharmaceutically acceptable salts thereof which have a Ba-

adrenergic receptor stimulating activity with higher

selectivity in comparison with fj-adrenergic receptor

stimulating activity with reduced burdens on cardiovascular

systems such as tachycardia.

Another object of the present invention is to provide a

pharmaceutical composition containing, as an active

ingredient, a phenylethanolaminotetralincarboxamide

derivative or a pharmaceutically acceptable salt thereof.

Other objects,'features and advantages of the present

invention will be apparent from the following description of

the present invention.

AILED R ION OF THE ENTI

In order to find an excellent f 2-adrenergic receptor

stimulating agent, the inventors of the present invention
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON In order to find an excell ent
[&rr]-adrenergic receptor stimulating agent, the inventors of the present
I nvention -4- made extensive studies
and found that a certain phenyl ethanol- am notetralincarboxam de
derivative represented by the general formula (1) above has potent and
selective [err]- adrenergic receptor stidmlating activity and is

remar kably useful as a 2-adrenergic receptor stimulating agent, thereby

resulting | Nddie SAEABINSURM: Y 2hB° rRLANCPhat "YBLERRIn phenFERLAIAN! Y-
e present 1T nvention relates to novel phenyl -

th | am frali H 1 de deri vat . . ted by . th enera
Formia eiSyenft GRGERER B YERivE EEPERPALRY PR S oup. B
represents an__ am.no. group, di -l ower al kylamno group, ot a 3 to

P henbered deneil Lo, Groahel bAS Y CEBk At SRLBSELES deom the
carbon atom marked with * represents a carbon atomin (R) configuration,
(S) confi guradremergic aaedegtunre sthienmédet ingndctitityaabdniat oemamkadsld, wi t h

(S) represents a carbon atomin (S) configuration) and pharnaceutically
acceptabl e asddful as a f-adrenergic receptor stimulatiqg agent, thereby

resulting in the accomplishment of the present invention.
Accordingly, the present invention relates to novel phenyl-
ethanolaminotetralincarboxamide derivatives represented by

the general formula:

HO
O\*/\ /C©\ L O
H ) 0O~A—-COB
CH -

(wherein A represents a lower alkylene group, B fepreéents an
amino group, a di-lower alkylamino group, or a 3 to 7-membered
alicyclic amino group which may contain an oxygen atom, the
-carbon atom marked with ¥ represents a carbon atom in (R)
configuration, (S8) configuration, or a mixture thereof, and
the qarbon atom marked with (S) represents a carboﬁ atom in
(S) configuration) and pharmaceutically acceptable salts
thereof, which have a selective fj-adrenergic receptor
stimulating aétivity.

In the compounds represented by the general formula (I)



S
thereof, which have a selective [err]-adrenergic receptor stimulating
abt|V|ty In the conpounds represented by the general fornmula (1)
-5- above of the present invention, the term"di-I|ower alkylamno group"
means an am no group di-substituted with straight- or branched-chain al kyl
group(s) having 1'to 6 carbon atons .(.e.g., nethyl, ethyl, propyl,
| sopropyl ), such as a dinethylamno group, a dlethylanlno group, an
et hyl met hyl am no group or the |ike. Ars%"the term "l ower al kyl ene group”

means a straights chai el dd G068 SR ARH, NEnel tk 3\\8@ EBQeEtQ%‘k?;{Eéiﬁa% §s a

met hyl ene group, an ethylene group or a trinethy group, erm

3 L0 T meher s LGS 1S AP glgpﬁ oY R BnaB: LXYGED. AL

means a 1- pyrr Nyl group, 0 group, a norphol Tno ~ grou

of the pr es ORI B LT ‘afip?ﬁ‘}?@%%ﬁ(%ﬁ Bpehe 4B Burngot ofeom o shove

For exanple, the co u d f, t.he pres . nventiqn can be prepared by
subj ecting ah éﬁihéﬁggﬁgdlﬁ}q' TRV d P OPERRY, géneFBFhfﬁfﬂﬁla

err .
[ ] dimethylamino group, a diethylamino group, an

ethylmethylamino group or the like. Also, tpe term “lower
alkylene group” means a straight;chain alkylene_group having
1 to 3 carbon atoms such as a methylene group, an ethylene
group or a trimethylene group, and the term “3 to 7-membered
alicyclic amino group which may contain an oxygen atom” means
a l-pyrrolidinyl group, a piperidino group, almorpholino
group or the like.

‘"The compounds represented by the general formula (I)
above of the present invention can be prepared by the
following procedure.

For_example, the compounds of the present invention can
be prepared by subjecting an amine compound represented by

the general formula:

H,N O—A-COOR

(S)

(wherein R represents a lower alkyl group, and A and the
carbon atom marked with (S) have the same meanings as defined .

above) to N-alkylation using an alkylating agent represented



hY

&mherein R represents a |ower alkyl group, and A and the carbon atom
marked with (S) have the sane neanings as defined above) to N-al kylation
usi ng an al kyl ati ng agent represented by the general fornula:
[err] (wherein Rlerr] represents a hydroxy-protective group, and x
represents a hal ogen aton), reducing .the resulting conpound in the usual
way, renoving the hydroxy-protective group as occasion demands to give a
conpound represented by the general forgula:. (wherein R err]

representspg @Mgrggﬁgr ioﬁbPﬁuﬂa bydroxy-protective group, and A R and the
car bon at om mar ke have the same neanings as defined above),

subj ecting the resultlng conpound to amdation in the usual way using an
am ne

R0. (1)
0

-(wherein RO represents a hydroxy-protective group, and X
représénts a halogen atom), reducing the resulting compound -
in the usﬁal way, removing the hydroxy-protective group as
occasion demands to give a compound represented by the

general formula:

av)
N(s) O—-A-COOR

~ (wherein R! represents a hydrogen atom or a hydroxy-protective
group, and A, R and thé_carbon atom marked with (S) have thg
same meanings as defined above), subjecting the fesulting
compound to amidation in the usual way using an amine

compound represented by the general formula:

B-H . (V)

(wherein B has the same meaning as defined above), and

removing the hydroxy-protective group as occasion demands.



~

<
conpound represented by the general formula: B- H

V) (wherein B has the sane neani ng as defined above), and renoving the
hydr oxy- prot ective group as occasi on denands.
-7- _ The conpounds represented by the general forrmula (I) above of
the present invention can be al so prepared by subj ecting an am ne :
conpound represented by the general formda: - [err] “(wherein A
B and the carbon atom narked with (S) have the same meani ngs as defined
above) to N al kyThe i compaimds arepressribddtbivnghegaenerapr Eornndd K§)t he
general formula (I11) above, reducing the resulting conpound in the
usual way, albve ofnthe norddenthyidrentiprotoant bee ajsouprepared bire
conpounds represented by the general formula (1) . above of the present
i nvention cagulbfedt bty pirepaiiate Bompurmhinprasentdd by ghedgdnersative
represented by the general formul a:

formula: : <

L1 v
HoN 0~A~COB

(S

(wherein A, B and the carbon atém marked with (S) have the
same meanings as defined above) to N-alkylation using an
alkylating agent represented by the.general formula (III)
above, reducing the résulting cogpound in ﬁhe usual way; and
removing the hydroxy-protective group.
The compounds represented by the general fotmﬁla (1)

above of the present invegtion can be also prepared by

- allowing~é mandelic acid derivative represented by the

general formula:

R%0 ' (VID)
| \Q\KCOOH

OH

(wherein RO has the same meaning as defined above) to react with

an amine compound represented by the general formula:



<

[erT] ‘(wherein R err] has the sanme nmeani ng as defi ned above) to react

[ th an am ne conpound represented by the general formula:
(wherein the carbon atom marked with (S) has the sane neaning as defined
above) in the presence of a condensing agent to give a conpound
represented by the general formula: - - [err] (wherein Rerr] and
the carbon atommarked with (S) have the sane neanings as defined above),
reducing the resulting conpound wusing a r.gagent such as

bor ane-di met hyl sul fide conplex to prepare a conpound represented by the

general formul a:
VIID)
HzN,OCLOH (

(S)

(wherein the carbon atom marked with (S) has the same meaning
‘as defined above) in the presence of a condensing agent to

give a compound represented by the general formula:

R0 o )

N(s) OH
OH H

i

(wherein R® and the carbon atom marked with (S) have the same
meanings as defined above), reducing the resulting compound
using a reagent such as borane-dimethylsulfide complex to

—~ prepare a:compound represented by the general formula:

O L0,
NTS) OH
| oH O

(wherein RO and the carbon atom marked with (S) have the same
meanings as defined above), protecting the alcoholic hydroxy
group and amino group with a reagent such as trifluoroacetic

anhydride as occasion demands, subjecting the resulting



[err] ‘(wherein Rerr] and the carbon atom nmarked with (S) have the same
ani ngs as defined above), protecting the alcoholic hydroxy group and

am no group with a reagent such as trifluoroacetic anhydride as occasion

demands, subjecting the resulting '

-9- compound to O al kyl ation using an-al kyl ati ng agent represented by the

general fornul a: X- A-EB (XI1) (wherein A

B and X have the sane neani ngs as defined above), and renoving the

protective geewpound toTOeadky et iONPOSHILS dreRIBSAMEh KM gener al
formulae (11) and (VI11) above which are used as starting materials in

the above prpdyebbent 8A0BESEhE afehErdl efmlaaccording to a nethod
described in a literature or anal ogous nethods thereto (for exanple, Eur.

J. Med. Chem, No. 29, pp. 259-267 (1994); a published Japanese patent
application (Kokai) No. Hei 3- 14548). The conpounds represented by
the general formula (111) above %ﬁhﬁﬂcéée used aixﬁharting materials in
t he above

(wherein A, B and X have the.same meanings as defined above),
and removing the protective group.

‘The amine compounds represented by the general formulae
(II) and (VIII) above which are used as starting materials in
the above production process cén be prepared according to a
method described in a literature or analogous methods thereto
(for example, Eur. J. Med. Chem., No. 29, pp. 259-267 (1994);
a pﬁblished Japanese patent application (Kokai) No. Hei 3-
14548).

The qompounds represented by the general formula (III)
above whiéh are used as sﬁarting materials in the above
production process éan be prepared by subjecting the ketone

compound represented by the general formula:

‘R%0
cH3 (XID)
o)

(wherein R2 represents a.hydroxy—protective group suitable for
this preparation) to halogenation using a halogenating agent

according to a method described in a literature or analogous



producflon process can be prepared by subjecting the ketone conpound
Yrepresented by the general formula: [err] (wherein R2 represents a
hydr oxy-protective group suitable for this preparation) to hal ogenation
usi ng a hal ogenati ng agent accordlng to a method described in a literature
or anal ogous - 10 - nethods thereto
(e.g., Bull. Chem Soc. Jpn., Vol. 65, 29%-297 (1992); Synthesis, No. 7,
545-546 (1988); Synthesis, No. 12, 1018-1020 (1982)), and converting the
hydr oxy- pr eleetividse thgtrettp de.ghe Bedidlt Chgmcofpoundpnnt oVol hefS, 295-297
hydr oxy-protective group as occasi on demands. The am ne conpounds
represent eq19p2hhe syeneiealisfongul a, 6¥5354b0VeIsB) chSpnehestsl, aso stk ting
materials in the above production process can be prepared by subjecting a

phenol  cofpagnd obeprasenyed Bndt bengepeiny €ne myaroxy-profective (wherein
R3 represents an am no-protective group, and the carbon
group of the resulting compound into other hydroxy-protective
group as occasion demands.
The amine compounds represented by the general formula
(VI) above which are used as starting materials in the above

prodﬁction process can be prepared by subjecting a phenol

compound represented by the general formula:

X111

(s

(wherein R3 represents an amino-protective group, and the carbon
atom marked with (S) has the same meaning as defined above)
to O—alkgiation using an alkylating agent represented by the
general formula (XI) above and then removing the amino- |
protective group, or by protecting the amino group of an
amine compound represented by the general formula (II) above
using an appropriate reagent, converting the resulting
coﬁpound into free carboxylic acid or a reactive functional
derivative thereof as occasion demands, subjecting the
resulting compound to amidation using an amine cdmpound
represented by the general formula (V).above in the presénce

or absence of a condensing agent, and removing the amino-



aton1darked with (S) has the same neaning as defined above) to
C>a|ky|at|on using an al kylating agent represented by the general fornula
(XI') above and then renoving the amino- protective group, or by protecting
the am no group of an am ne conpound represented by the general formla
(I'l) above using an appropriate reagent, converting the resulting

conpound into free carboxylic acid or a reactive functional derivative

t her eof as occasi on demands, subjecting e resulting conpound to

anm dat i on gHatgcddiverigreuponpound represented by the general formula (V)
above in the presence or absence of a condensing agent, and renoving the
am no- Among the compounds representedllly-the ojentrak fpoupla

Anmong the conpounds represented by the general formula (1) above of the
present i nvant isovesiofglthel peaeeatcanveatiphepaindle f Dsomespdan be

by-subj ecting a diastereoner m xture obtained by the above process to
fractional gregaysid! Ifozakikamplen bResubyabt Ay . = 00idytabésmdNonBwns i cal |y
active mandelic acid derivative represented by the general formula:

[err] (Wheyuialnlele byahen agbol PRrOKEIs Wb NELddt 1 8RS ESEEd Sy e £ DAt ion
in the usual way, or by allowing an optically active mandelic

acid derivative ;epresented by- the general formula:

R%0
X1V)
COOH
(R)
OH

(wherein the carbon atom marked with (R) represents a carbon
atom in (R) configuration, and RO has the same meaning as
defined above) or another optically active mandelic acid

derivative represented by the general formula:

ro xV)
O\rCOOH
Y®©

OH

(wherein RO and the carbon étom marked with (S) have the same
meanings as defined above) to react with an amine compound
represented by the geﬁeral formula (VIII) above in the
presence of a condensing agent to give a single isomer

represented by the general formula:



atomin'(R) configuration, and Rlerr] has the sane neaning as defined
above) or another optically active nmandelic acid derivative represented by
t he general formula: [err]- (wherein Rerr] and the carbon atom
marked with (S) have the sanme neanings as defined above) to react with an
am ne conpound represented by the general fornmula (VII1) above in the
presence of a condensing agent to give a single isonmer represented by the
general formula: a9 L - 12 - [err]
(wherein RO, the carbon atom marked with (&f and the carbon atom narked
with (S) have the sane neani ngs as defined above) or another single isoner
represented by the general formula:

0
R N© “OH
()OH &

(wherein RO, the carbon atom marked with (R) and the carbon atom

marked with (S) have the same meanings as defined above) or

another single isomer represented by the general formula:

1T NG OH
( )OH H

(wherein RO and the carbon atoms marked with (S) have the same -
meanings as defined above), reducing the resulting isomer
using a réagent such as borane-dimethylsulfide complex to

prepare a single isomer represented by the general formula:

OH

R N'(s)
( )OH H

(wherein R0, the carbon atom marked with (R) and the carbon atom
marked with (S) have the same meanings as defined above) or

another single isomer represented by the general formula:



[err] (wherein RO and the carbon atons nmarked with (S) have the sane
neanlngs as defined above), reducing the resulting isonmer using a reagent
such as borane-di nmethyl sul fide conplex to prepare a single isoner
represented by the general formula: (wherein R err], the carbon
atommarked with (R) and the carbon atom marked with (S) have the sane
meani ngs as defi ned above) or another single isonmer represented by the
general formul a: - 13 -

[err] (wherein RO and the carbon atons neked with (S) have the sane
meani ngs as defi ned above), protecting the alcoholic hydroxy group and
am no group using a reagent such as trifluoroacetic anhydride, subjecting
the reéesulting conpound to C)alkylatlon

(XIX)
OY\N S)

-(wherein RO and the carbon atoms marked with (S) have the same
meanings as defined above), protecting the alcoholic hydroxy
groub and amino group using a reagent such as trifluoroacetic
anhydride, subjecting the resultiné compound to O-alkylation
using an alkylating agent represented by the general formula
(XI) above, and removing the protective group.

Among the compounds reprﬁsented by the general formula
(I) above of the present invention, single isomers can be
also prepared by subjecting a diastereomer mixture obtained
as an intermediate by the abovg process to column
chromatoééaphy or fractional recrystallization to isolate the
correspohding single isomer and then carrying out the same
reaction using said single isomer.

The mandeiié acid compounds represented by the general
formulae (VII), (XIV) and (XV) above which are used. as
stérting materials in the above production process can be
prepared by allowing a bromo-compound represented by the

general formula:



uslng an al kyl ating agent represented by the general formula (XI) above,
and renoving the protective group. Anong the conpounds represented by
the general fornmula (1) above of the present +invention, single isoners can
be also prepared by subjecting a diastereoner m xture obtained as an

i nternedi ate by the above process to celum chromatography or fractional
recrystallization to isolate the corresponding single isonmer and then
carrying out the sane reaction using saiLdgsingle isoner. The mandelic
aci d compounds represented by the general fornulae (VII), (XIV) and (XV)
above which are used as starting materials in the above production process
can be prepared by allowing a bronP conpound represented by the general

formul a: - 14XX) [err] (wherein
Rlerr] has the sanme neani ng as defi nee) whi ch can be obtained

according to a nethod described in a | ™sefagure or anal ogous processes
thereto, to react wth diethyl oxalate, reducing-the resulting
phenyl gl yoxylic acid derivative using a reagent such as sodi um

bor ohydri de, m@&@mr@d YN EHD @ anfeS kRbnG AEPRYNBeE9n8ilY Eb8vERNAGhEh a&df be

derivative represente
obtained according to a method described in a literature or

analogous processes thereto, to react with Qiethyl oxalate,
reducing the resulting phenylglyoxylic acid derivative using
a reagent such as sodium borohydride, and hydrolyzing the
ester compound to give a mandelic acid derivative represented

by the general formula:

R°0 (VH)
COOH

OH

(wherein.."R0 has the same meaning as defined above) and, as
occasion demands, subjecting the compound to optical
resolution in tﬁe usual way using a resolving agent such as
optically active l-phenylethylamine.

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

The phenylethanolaminotetralincarboxamide derivatives



Ky

by the general fornula: [err] (wherein R err] has the sane neaning
as defined above) and, as occasi on denands, subjecting the conpound to
optical resolution in the usual way using a resolving agent such as
.optically active 1-phenyl ethylam ne. The conpounds of the present

I nvention obtained by the above production process can be easily isolated
and purified by conventional separation-ngars such as fractional
recrystallization, purification using colum chronmatography, solvent

extracti on apgpt8€ehté@. by thd gemdedly| Rihaiel a)nlRivicld N Eakb Praxiesie
derivatives -15 - represented by the

general for mihdehtlodbone B shveFEsENntd &W@Mnﬁ%’éu@c@@ﬂ?e”ed into
its pharmaceutically acceptable salts in the usual way. Exanples of the

such salts jaclydenpsi ghpddi ) ofhsaldgnvydy M 'i.@{ra%{éﬂ%%i ¢F tBeIsuch

hydrochl oric acid, hydrobrom c acid, hydroiodic acid, sulfuric acid,

nitric aci da%QPBépﬂ?éjf&dé‘%&&F‘%idirﬁdﬂ ks gfaitgl#ét HelrlzGN 23315ES (W BN,

or gani ¢ aci e.g., formc acid, acetic acl anesul foni'c aci d,

benzenesul f gy g g6 flors & 41 ORI PUdba PHYURTE1RCLE1 o1 tri © acid,
ﬁsulfuric acid, nitric acid, phosphoric acid and the like),
acid addiﬁion salts with organic acids'(e.g., formic acid,
acetic acid, methanesulfonic acid, benzenesulfonic acid,
p-toluenesulfonic acid, propionic acid, citric acid, succinic
acid, tartaric acid, fumaric acid, butyric acid, oxalic acid,
malonic acid, malei¢ acid, lactic acid, malic acid, carbonic
acid, glutamic acid, aspartic acid and the like) and salts
with inorganic bases such as sodium salt and potassium salt.
The resulting_salts have the same pharmacologigal activities
as that of the free form.

In adaition, the compounds represented by the general
formula (I) above of the present invention also include its
hydrates and solvates with pharmaceutically acceptable
solvents (e.g., ethanol).

The compounds represented by the general formﬁla (I)
abéve of the present invention exist in two isomer forms of
(R) configuration and (S8) configuration based on the
asymmetric carbon atom having a hydroxy group. Either one of
the isomers or a mixture thereof can be employed in the present

invention, and the (R) configuration isomer is preferable.



acid, tartaric acid, fumaric acid, butyric acid, oxalic acid, malonic
acid, maleid acid, lactic acid, malic acid, carbonic acid, glutanmic acid,
aspartic acid and the like) and salts wth inorganic bases such as sodi um
salt and potassiumsalt. The resulting salts have the sanme pharmacol ogi cal
activities as that of the free form - I n addi tion, the conpounds
represented by the general fornula (1) aBéve of the present invention also
include its. hydrates and solvates with pharnaceutically acceptable

solvents (e.g., Widandbe .in vitiddeasmnpiomdeasepriesen? scdyeridrgyigener al
formula (1) above of the present invention exist in two isomer fornms of

(R) confi gurxaé%%&ndséﬁ?\u &Eél%g‘ﬁcq{n&"c c%%r&'%% oﬁ%yEIHBEBéCPSSQﬁ?O”

at om havi ng a oXy @rou her soners
ot aur o oy SRR el 1€ o e, 4 L
16 When the in.vitro test far [ adre rglc recept or

stinmulati ng %?RF‘?/??V%Q ats SFHRRY r#m Lit‘?s[]gl) a\k&& u?rfn FsBFﬁ?%’atr at
pregnant uterus, the cw repr esent ed b the gen% formul a % é
above of thelPFEEeHAn i YarkCy 0°fefd® SBORBRNEARS
spont aneous contractions of rat nyonetrlun1( EClerr]) at an
appr oxi mat e CoRIERCHARE AT Hdtorvsmergun (4.6 t' E§5°{9 R (Rre 2DPFOXdRENS e,
2-[(2S)-2-[[(2R) - 2- hydr oxy- 2- ( 4- hydr oxyphenyl ) et hyl ] ani no) - 1, 2,

molar concentration of 5.0 X 10-9 to 5.0 X10-6. TFor example,

2-[(2S)—2—[[(2R)—2—hydroxy—24(4—hydroxyphenyl)ethyl]amino]—1,2,
3,4-tetrahydronaphthalen-7-yloxyl-N, N-dimethylacetamide

showed the ECsqp value at a molar concentration of 1.5 X 10-8.

Thus, the compounds of the present invention have markedly

potent f 2-adrenergic receptor stimulating activity and
therefore are remarkably useful as f,-adrenergic receptor

stimulating agents.

- When the in vitro test for measuring B 1—-adrenergic

receptor stimﬁlating’activity was carried out in the usual
"way using isolated rat atrium, the compounds represented by
the general formula (I) above of the present invention showed
an activity to increase 20 beats per minute of rat heart rate

(Ecm)valﬁe) at an approximate molar concentration of 1.0 X 10-6

or more. For example, 2-[(2S)-2-{[(2R)-2-hydroxy-2- (4~
hydroxyphenyl) ethyl]lamino]-1,2, 3, 4-tetrahydronaphthalen-7-yloxy

]-N, N-dimethylacetamide showed the EC,;, value at a molar

concentration of 1.6 X10-6. Thus, the compounds of the



3, 4- tetrahydronaphthalen 7-yl oxy] - N, N-di met hyl acet am de showed t he EC50
val ue at a nolar concentration of 1.5 X 10-8. Thus, the conmpounds of the
present invention have markedly potent [err]-adrenergic recept or
stinmulating activity and therefore are remarkably useful as
[err]-adrenergic receptor stimulating- agents. When the in vitro test
for measuring [err]-adrenergic receptor stinulating activity was carried
out in the usual way using isolated rat-d¥rfum the conmpounds represented

by the genegpésémt Mhwert joritiee Alat@i Y ealiker NY erddBdhe e dreddbtor
activity to increase 20 beats per mnute of rat heart rate (EC[err] val ue)

at an approx'@rﬁ@f—% ar)c vt t)é%;{ %n?l%ar]ison Wil hert'i'r]e aPove®’ é—a'zci)rrenergic

exanpl e

hydr oxyphenyl ) et hyl ] am no].- 1 , 3, 4-t etrahydr onapht hal en- 7- yl oxy

]-N, N—d|nethyt@@ﬁ@tnﬂcﬁtxmumﬁninguadidﬁeﬂn] val ue at a nolar concentration
of 1.6 X 10-6. Thus, the conpounds of the

- 17 - present |Iwecmman¢m Jretries cd ompweadder ofl-téxér@m‘es@m: ieveptapn
stinmulating activity in conparison with the above [err]-adrenergic

receptor stihavatmaxkedly \wdtent S ,-ddrensgsgiteneceptde stoimpdiatdngf the
present invention have markedly potent [err]-adrenergic receptor

stimul ating o] thy _
err] - adr eyt otk X hathd beaBaiivls b Y, RofBHRIELACD BN
extrenely useful highly selective [err]-adrenergic receptor

adrenerglc receptor stimulating activity, so that these are

extremely useful highly ‘selective fj;-~adrenergic receptor

stimulating agents of in which burdens on cardiovascular
systems are reduced due to suppression of side effects upon

the heart (e.g., tachycardia) caused by fi-adrenergic

receptor stimulating activity.

The compounds of present invention are selective f ;-

adrenergic receptor stimulgting agents which are extremely
useful a$: for example, an agent for the prevention of
threatened abortion, premature labor, as an agent for the
treatment or prevention of diseases associated with
bronchiostenosis or airWay obstruction (bronchodilator) and
as:an agent for pain remission or stone removal iﬁ
urolithiasis.

Also, the compounds represented by the general formula
(I) above of the present invention are an extremely stable
compound and therefore.have excellent étorage stability.

When the phenylethanolaminotetralincarboxamide



stimul ati ng agents of in which burdens on cardiovascul ar systens are
reduced due to suppression of side effects upon the heart (e.g.,
tachycardi a) caused by [err]-adrenergic receptor stinmulating activity.

The conpounds of present invention are selective [err]2- adrenergic
receptor stinmulating agents which are extrenely useful as, for exanple, an
agent for the prevention of threatened aq_rgion, premature | abor, as an
agent for the treatment or prevention of "di seases associated with

bronchi ost engst Sy vadd Wesprdaddved | lb9n thier gesbedn! &Fbemhlandr) asbate agent
for pain rem ssion or stone renoval urolithiasis. Al so, the

‘conpounds r q&{@%ﬁf&%@ﬁﬂmtﬁw raaﬂd fp%"a%@eu(:h.l:ail?LQVﬁc@EﬁEQBlér £5eh%

invention are an extrenely stable conpound and therefore have excell ent

storage stahifdlaos are SMHAIDYRE ipheRY gﬁra@e%am eebathahtncanépxaﬁéde
- 18 - derivatives representéd by the general fornula (I) above of the

present 'DV%rtﬁﬁe %mﬁ%&a@lw a&léﬁ:%‘é%&&?bhﬁ 28kt $orhhgeeof are

enpl oyed in practical treatnen ey are” admnistered orally or

parent ef al | ok S BolmaRRRIREH2nRRRT FRERU iah SQTPABILLENS Such

as tabl ets, i'ne granu es, gran capsu Injectrons, and

he Like TRl BRI Gal COTPas 308, Csapgslegorgﬂsgeefoﬁg and

accordance cordvent 1 orral

the like. These pharmaceutical compositions can be
formulated in accordance with conventional methods using
conventiohal pharmaceutical carriers, excipients and other
additives.

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 approximately 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

T  range ofufrom 0.01 to 100 mg per day.pér adult human in the
case-of parenteral admiﬁistration, and the daily dosage can

be divided into one to sevaral doses per day.



conventional pharnaceutical carriers, excipients and other - additives.

The dosage is appropriately deci ded depending on the sex, age, body

wei ght, degree of synptons and the |i ke of each patient to be treated,
which is approximately within the range of from1 to 1,000 ng per day per
~adult human in the case of oral admnistration and approxinmately wthin
the range of fromO0.01 to 100 ng per day-J®er-adult human in the case of
parenteral adm nistration, and the d%&&% dosage can be divided into one to
several doses per day. EXANPLES - 19 -
EXAMPLES The present inventigon is further illustrated_in nore detai]
by way of the ffheRuRFIET dNVePE10RakS E4rtRRENDL LUSERRLFRsIn e iekail
However, the present. invention is not Iimted thereto. Ref er ence

Exanple 1 by vt thy ZollpwingyRefezengar Bxgmpled. hurmrlipheind )Test
ethyl Jam no] -1, 2, 3, 4-t etrahydr onapht hal en-7-yl oxy] acet ate . JTo astirred
sol ution of Exdnmies .4' Hopwhveryaddieopifesent ingentrghr is meehlbmbied hane (20
m) were added 3, 4-di hydro-2H pyran (550 pl) and pyridi nium
p-t ol uenesultteatt® (100 ng) at roomtenperature. After the m xture was
stirred at room
Reference Example 1
Ethyl 2-[{(25)-2-[[(2RS)-2-hydroxy-2- (4-hydroxyphenyl) -
ethyllaminol-1,2,3,4-tetrahydronaphthalen-7-yloxylacetate
To a stirred solution of 2-bromo-4‘-hydroxyacetophenone
(860 mg) in dichloromethane (20 ml) were added 3,4-dihydro-2H-
pyran (550 ul) and pyridinium p-toluenesulfonate (100 mg) at
i .
room temperature. After the mixture was stirred at room
temperature for 17 hours, the reaction mixture was washed with
water, dried over anhydrous magnesium sulfate and concentrated
- in Vacuo?‘ Purification of the residue by medium pressure
liquid column chromatography on silica gel (eluent: hexane
/ethyl acetate = 10/1) gave 2-bromo-4‘-((2RS)-2-tetrahydro-
pyranyloxy)acetophenone (1.01 g) having a melting point of 102-
104°C.

IR (KBr): 1687 cm-!

1H-NMR (CDCl;)

6 ppm: 1.50-2.10 (6H, m), 3.55-3.65 (1H, m), 3.75-3.90 (1H, m),

4.41 (24, s), 5.54 (1H, t, J=3.1Hz), 7.11 (2H, 4, J=9.0Hz),



tenperature for 17 hours, the reaction m xture was washed with water,

dri ed over anhydrous nagnesium sul fate and concentrated 'in vacuo.
Purification of the residue by nedium pressure |iquid columm

chromat ography on silica gel (eluent: hexane /ethyl acetate = 10/1) gave
2-bronmo-4'-((2RS)-2-tetrahydro- .pyranyl oxy)acetophenone (1.01 g) having a
melting point of 102- 104[err]C IR (KBr)20 1687 cnferr] [err]H NWR
(CcbC13) f[err] ppm 1.50-2.10 (6H, m, 3.55-3.65 (1H, m, 3.75-3.90 (1H,
m, 4.41 (27H,9£)<,2Hs.534 O3 0H2)3=3. | Hz), 7.11 (2H, d, J=9.0Hz),

-20 - 7.96 (2H, d, J=9.0Hz) To a stirred solution of ethyl
(S)-(2-amno-1,2,3,4-tetra- hydronapht hal en-7-yl oxy) acetate (1.147g) in
N, N-di met hyl - formam de (15 nl) was added 2-bronp-4'-((2RS)-2-tetrahydro-
pyr anyl oxy) acet Gishénetd qEg0 segntdeaepfi ethydol Fhy (2 2pmerothe? - i 4itfterams
stirred at roomtenperature for an hour, sodium borohydride (380 ng) and
et hanol (10 h¥idronaph theden 7o yliexy) pegtaten (ki kéugd imolrNidmedarimg.
After the mxture was still stirred for an hour, the reaction m xture was
pour ed i nt o formamiaieer(l5aml)t as esidad Rgbxiomprde ~(d 2 REX +2ateerihydrp-et hyl
acetate. The extract was washed with water, dried over anhydrous nagnesium
sul f at e and pyareslioxat) edetophenone THO0 mg) under ice-cooling. After the

mixture was stirred at room temperature for an hour, sodium
borohydride (380 mg) apd ethanol (10 ml) were added to the
reaction mixture under ice-cooling. After the mixture was
still stirred for an hour, the reaction mixture was poured into
ice—water,'and_the resulting mixture was extracted with ethyl
acetate. The extract was washed with water, dried over
anhydrou; magnesium sulfate and concentrated in vacuo. The
resulting residue was dissolved in tetrahydrofuran (20 ml),
triethanolamine (2 ml) was added to the solution and the

— mixture was heated under feflux for 17 hours. After cooling,
water was poured into the reaction mixture and the resulting
mixture wés extracted wi;h_ethyl acetate. The extract was
washed with water, dried o?er anhydrous magnesium sulfate and
concentrated in vacuo. Purification of the residue by medium
préssure liquid.column chromatography on silica gel (eluent:
ethyl acetate) gave ethyl 2—[(25)—2—[[(2RS)—2¥hydroxy—2—[4—
((ZRS)—2—tetrahydropyranyloxy)phenyl]ethyl]amino]—l,2,3,4—

tetrahydronaphthalen—?—yloxy]acétate (780 mg) as an oil.



resultlng resi due was dissolved in tetrahydrofuran (20 m),

triethanolanmine (2 m) was added to the solution and the nixture was
~heated under reflux for 17 hours. After cooling, water was poured into
.the reaction mxture and the resulting mxture was extracted w th ethyl
~acetate. The extract was washed with water, dried over anhydrous nmagnesi um
sul fate and concentrated in vacuo. Purifigﬁtion of the residue by nedi um
pressure |iquid col unm_chronat o hy on siTica gel (eluent: ethyl

acet at e) gagg EREFE) 2-$39%) - %ﬁfé&%ﬁ%b 2- hydr oxy- 2- [ 4-

((2RS)-2-tetrah dréﬁgranyloxy)phenyl]ethyl]an1no] 1, 2,3, 4-

t et rahydron ony]acetate (780 ng) as an oi

- 21 = IR (neat): 3304, 1760 cnferr] [err]H NWR (CDClS) [err] ppm
1.15-1.65 (@HppA: 1.180-12.680 (8H) mp), 12.890-23.105 (@H;, mY),, 2.8055-856%781Hn),
m, 3.85-3.95 (1H, nm, -4-20-4.30 (2H, nm), 4.55- 4.70 (3H, m, 5.41 (1H,

, J=3.2Hz) 3 6563 64H(18) .mp,; 69. 4543 . 9xidi19 =8y, -£2:20H4).306. @, 7mdQ (€385-m),

7.35 (2H, m To a stirred solution of et hyl

25-

[(2S)-2- [L%%*Slaﬁ hy gy oxyeq (1H, &, J=3.2Hz), 6.61 (1H, s), 6.69 (1H,
[ 4- ((2RS) f et r ahydr opyr any oxy)phenyl]ethyl]anlné] 1,2,3,4-

et

rahydrongght hagep- 75 y4 gﬂ 10’8 hnlrlfﬂjyuyﬂ3§ H,Mm) Was added
I N hydrochlgéril CEa%I %Y Ir%%(%/] ?ce cgjolfg ) After thez((r%l Xture was
stirred for an hour, the reactlon was quenched wi th a saturated aqueous
sodi um bi car bonat e solution

To a stirred solution of ethyl 2—[(25)—2-[[(2RS)-2-hydroxy—

t
7.
2-
2-
t

2-[4-({ (2RS) -2-tetrahydropyranyloxy)phenyl]ethyl)lamino]l-1,2,3,4~
tetrahydronaphthalen-7-yloxylacetate (780 mg) in ethanol (20
ml) was added 1N hvdrochloric acid (34 ml) under ice—coeling.
After the mixture was stirred for ah hour, the reaction wes
quenched with a saturated aqueous sodium bicarbonate solution
and then the resulting mikture was extracted with ethyl
acetate. The ext?act was washed with water, dried over
- anhydroushmagnesium sulfate and concentrated in vacuo.

Purification of the residue by medium pressure liquid column
chromatography on silica gel (eluent: ethyl acetate) gave ethyl
2-[(28)-2-[[(2RS)-2-hydroxy-2~ (4-hydroxyphenyl)ethyl]amino] -

. 1,2,3,4-tetrahydro-naphthalen-7-yloxylacetate (238 mg) as an
amo?phous.
IR (£ilm): 3294, 1754 cm-1

1H-NMR (CDC1l3)

éd ppm: 1.15-1.25 (3H, m), 1.50-1.65 (1H, m), 1.95-2.10 (1H, m),



and then the resulting m xture was extracted with ethyl acetate. The
extract was washed with water, dried over anhydrous magnesi um sul fate and
concentrated in vacuo. Purification of the residue by nedi um pressure
liquid colum chromat ography on silica gel (eluent: ethyl acetate) gave
ethyl 2-[(2S)-2-([(2RS)-2-hydroxy-2-(4-hydroxyphenyl)ethyl]am no] -

1, 2, 3, 4-tetrahydro- napht hal en- 7-yl oxy] acet &g2e-(238 ng) as an anor phous.

I R (flln) 3294, 1754 cnferr] [err]HNWR (CDC13) [err] ppm 1.15-1.25
(3H, n), 1.58- 4568. €AH(1H) mj. 95-65-9. Q9 H6Hy m), 3.73 (3H, br), 4.20-4.30
-22- 2.45-2.60 (1H, m, 2.65-3.05 (6H, m, 3.73 (3H, br), 4.20-4.30 (2H,
m, 4.50-4.702K3Hn) m4.%050- 50 603H. 1) M6 . -7 qOLH 1Hdm) ,J68.64, (2HeHER,
6.75 (2H, d, J=8.4Hz), 6.97 (1H, d, J=8.4Hz), 7.17 (2H, d, J=8.4Hz)

Ref erence ExanPl4, 22.6Hz) 4-¢ (2D) (ZH ] [d.2RS$8 ZAHZA-.BenAi odyhheny 0F824Hgdr, oxy-
et hyl)am no] -1, 2, 3, 4-t et rahydr onapht hal en- 7-yl oxy] - N, N di net hyl but yram de
To a stirred7svfu(2en &f B 4L ert - but oxycar bonyl-am no) -
7-hydroxytetralin (400 ng) in N, N-dinethylformam de (8 m) were added
cesium carbonate (3.16 g) and ethyl 4-brono-butyrate (650

"Reference Example 2
4—[(23)—2—[[(ZRS)-2—(4—Benzyloxyphenyi)-Z;hydfoxy—
ethyll}amino]-1,2,3,4-tetrahydronaphthalen-7-yloxy}-N, N~
dimethylbutyramide
.To a stirred solution of (S)-2-(tert-butoxycarbonylamino)-
7—hydroxytetralin (400 mg) in N,N-dimethylformamide (§ ml) were
added cesium carbonate (3.16 g) and ethyl 4;bromo-butyrate {650

pl) at room temperature. After the mixture was stirred at room

temperature for 1.5 hours, watgr was poured into the reaction
mixture and the resulting_mixture'was extracted with ethyl

- acetate.:EThe extract was washed with water, dried over
anhydrous magnesium sulfate and concentrated in vacuo.
Purification of the residug by medium pressure ligquid column
chromatography on silica gel (eluent: hexane/ethyl acetate =
1/1) gave ethyl (S)-4-[2-(tert-butoxycarbonylamino)~1,2,3,4-
teﬁfahydronaphthalen-?—yloxy]butyrate (488 mg) having a melting
point of 96-98°C.
IR (KBxr): 3360, 1723, 1680 cm-1

1H-NMR (CDCls)



pl)" at roomtenperature. After the mixture was stirred at room tenperature
for 1.5 hours, water was poured into the reaction mixture and the
resulting m xture was extracted with ethyl acetate. The extract was
washed with water, dried over anhydrous magnesi um sul fate and concentrated
in vacuo. Purification of the residue-by nediumpressure |iquid colum
chromat ography on silica gel (eluent: hexaﬁéﬁethyl acetate = 1/1) gave
ethyl (S)-4-[2-(tert-butoxycarbonyl anm no)

t et r ahydr onagh @i e -2 6yH§£y]$ut9¥3téHFl881ﬁ6§ ﬁaﬂrnﬁ)a eb31hgB0 pbitht ™.
96-98[err]C. IR (KBr): 3360, 1723, 1680 cni errg Bfrr ] H NMR (CDO 3)

- 23 - [er4]0Gmla. @wm, t2 . 5;0:7<2ﬂ7|z)t, =45 3Hg, 3)591(6571d90 MHG M,
2.00-2.15 (3H m, 2.50 (2H, t, J=7.3Hz), 2.59 (1H, dd, J=16.5, 7.9Hz),
2.75-2.85 (ZH 9HY),, 3 0/H«2L.H85 d@H,Jnl6. 5,.04?. GHEH), , d@.,90=16.5,05.6821) . rr$,90: 14
(2H, q,-J=7.1Hz), 4.50-4.65 (1H, n), 6.58 (1H, d, J=2.6Hz), 6.68 (1H, dd,
J=8.4, 2.6HZA).0%. &H,(IH,, di.14 J2H 4ldz) I=TQiHzdal 4r.60ati.6h: (K] DAb, =6:58. 7
(c=1.03, MeOH) To a stirred solution of ethyl
(S)-4-[2-(teftrbut,0xge2.6Hz), 6.68 (1H, dd, J=8.4, 2.6Hz), 6.99 (1H, d,

car bonyl am no) -1, 2, 3, 4-t et rahydr onapht hal en-7-yl oxy] butyrate (988 ny) in
nmet hanol (1%=d.)4mnd ethanol (15 m) was added a 2N aqueous sodi um

hydr oxi de solution (3.0 nl) at room tenperature.

Optical rotation: [a]p25 = -50.7° (c=1.03, MeOH)

To a stirred solution of ethyl (S)-4-[2~(tert-butoxy-
carbonylaﬁino)—1,2,3,4—tetrahydronaphthalen—7—yloxy]butyrate
{988 mg) in methanol (15 ml) and ethanol (15 ml) was added a 2N
agueous sodium hydroxide solution (3.0 mlf at room temperature.
Aﬁter the mixture was stirred at room temperature for 2 hours,
the reaction mixture was concentrated in vacuo. To the
resulting residue was added a 10% aqueous citric acid solution
and the ﬁixture was extracfed with ethyl acetate. The extract
was washed with brine and dried over anhydrous magnesium
sulfate. Concentration of the solution in vacuo gave (S)-4-[2-
(tert-butoxycarbonylamino)-1,2,3,4-tetrahydronaphthalen-7-
vloxy]-butyric acid (914 mg) having a melting poiﬁt of 150~
153;C.

IR (KBr): 3452, 3365, 1691 cm-!

1H-NMR (CDCl3)

d ppm: 1.45 (9H, s), 1.65-1.80 (1H, m), 2.00-2.20 (3H, m),



~

After tHe m xture was stirred at roomtenperature for 2 hours, t he
reaction mixture was concentrated in vacuo. To the resulting residue was
added a 10% aqueous citric acid solution and the m xture was extracted
with ethyl acetate. The extract was washed with brine and dried over
anhydrous magnesium sulfate. Concentration of the solution in vacuo gave
(S)-4-[2- (tert-butoxycarbonyl am no) - 1 2 3, 4-t et rahydr onapht hal en- 7-

yl oxy] - butyric aC|dé;914 ny) haV|g% fmy point of 150- 153 err%

|R (KBr): 34% 0 1694 MH{-erd) ‘[Ze|8|5] #LZHNRI“@@Délﬁ? 3péerfiBp 590-
(9H, s), 1.65- 1. 80 1H m, H n,

24~ 2.55-2. 7 YBH3Hy m) 745-523.#57(02%1&'@ m)3. 6658, 13H¢ 16, F§2- &Hyh. 64680
(3H, m, 4.55-4.70 (1H, m, 6.58 (1H, d, J=2.6Hz), 6.68 (1H, dd, J=8.4,
2.6Hz), 6.99 (W, afl, =B .4 )2 . 6HRi.c - 99otdHiofs PE8:AHF)err]25 = -53.5
(c=0.52, MeOH) To a stirred sol ution of

(S)-4- [2 (t erQptdtadx ysdrelsdiopi:- [ @ 1p25 = -53.5° (c=0.52, MeOH)

am no)-1, 2, 3, 4-tetrahydronapht hal en-7-yl oxy] butyric acid (399 ng) in
tetrahydrofuran (5 M) was added 1,1'-carbonyldi- imdazole (204 ng) under
I ce-cooling. After the mxture was still stirred for 2 hours. A solution

of dimet hyl ani ne gl AQ¢t iBrdd doAtadrdnel Ysinal 22 m().-ewasb@@&eycéﬁoér‘fﬁ—

reaction mxture
amlno)—1,2,3,4—te;rahydronaphthalen-7-yloxy]butyrlc acid (399

mg) in tetrahydrofuran (5 ml) was added 1,1’'-carbonyldi-
imidazole (204 mg) under ice-cooling. After the mixture was
still stirred for 2 hours. A solution of dimethylamine (1.40
g) in tetrahydrofuran (2 ml) was added to the reaction mixture
~ under ice-cooling with stirring. After the mixture was still

stirred for 45 minutes and then at room temperature for 45
minutes,  the reaction mixture was concentrated in.vacuo. Water
was added to the resulting residue and the mixture was

- extractéa with diethyl ethér. The extract was washed with a
10% aqueous citric acid solution, water, a saturated aqueous
sodium bicarbonate solutiog and water successively, and dried
over anhydrous magnesium sulfate. Concentration of the
solution in vacuo gave (S)—4-[2-(tert~butoxycarbdnylamino)r
l,é,3,4-tetrahydronaphthalen—7—yloxy]-N}N>dimethylbutyramide
(396 mg) having a melting point of 97-101°C.
IR (XBr): 3325, 1709, 1624 cm?

1H~-NMR (CDCl;)



~

under ice-cooling with stirring. After the mixture was still stirred for
45 minutes and then at roomtenperature for 45 ninutes, the reaction

m xture was concentrated in vacuo. Water was added to the resulting
residue and the m xture was extracted with diethyl ether. The extract was
washed with a 10% aqueous citric acid-solution, water, a saturated agueous
sodi um bi carbonat e sol uti on and water succ@Sstvely, and dried over

anhydr ous magnesi um sul fate. Concentration of the solutlon in vacuo gave
(S)-4- [2 (te%tpgmgo&y%%rﬁﬂﬁy|§*nrﬁ»GS 1.80 (1H, m), 2.00-2.15 (3H, m), 2.51
1, 2, 3, 4-tetrahydr onapht hal en- 7-yl oxy] - N, N—dlnethylbutyranlde (396 ny)

havi ng a nellRHagtpodrv -8HZY7- Zgg?ed}]lc.ddl R£i®Br): 83HR) 12095-2685 dRHL
[err] H NMR (CDd 3) -25 - [err]
ppm 1.45 (8H, 8)951(BB,1s80 316P-3n)102(4M, 2m)15 I 3H-4900 2A3H], nm)2H4 .158
J=7.2Hz), 2.59 (IH dd, J=16.5, 8.1Hz), 2.75-2.85 (2H, m, 2.95 (3H, s),
3.00-3.10 (48, npr 8)9064590(1BH dmJ=2.&68z) ( 161 6D+ (1), &1.59=8LM4, @,.6Hz),
J=2.6Hz), 6.69-(1H, dd, J=8.4, 2.6Hz), 6.98 (1H, .d, J=8.4Hz) Optical
rotation: [beps] kKLHLr#250=8:8RzP[err] (c=0.50, MCOH) To a stirred
solution of (S)-4-[2-(tert-butoxycarbonyl -

ani no) - 1, 2, apﬂléglrgbygtg@@ph[aqgenai-%kpxy](h&b*SDHPMQQﬂ) but yram de (396
ng) in di chl or omet hane (5 M) was added a

To a stirred solution of (S)-4-[2-(tert-butoxycarbonyl-
amino)-1,2,3,4-tetrahydronaphthalen-7-yloxy]-N, N-dimethyl-
bﬁtyramide (396 mg) in dichloromethane (5 ml) was addéd a
solution of ;rifluoroacetic acid (SIml) in dichloromethane (5
ml) under ice-cooling. iAfter the mixture was still stirred for
15 minutes and then at room temperature for 15 minutés, the
reaction mixture was concentrated in vacuo. Dichloromethane,
water and sodium bicarbonate were added to the resulting
residue aga the mixture was stirred at room temperature for 30
minutes. The organic layer was separated and dried over
anhydrous magnesium sulfate. Concentration of the solution in
vacuo gave (S)—4—(2—amino-1,2,3,4-tetrahydronaphthalen—7—
yloxy)—N,NLdimethylrbutyramide (263 mg) as an 0il.

IR kneat): 3404, 1618 cm-1

1H-NMR (CDCl;)

é ppm: 1.75-1.90 (1H, m), 2.00-2.25 (3H, m), 2.45-2.55 (2H, m),

2.65-2.90 (3H, m), 2.94 (3H, s), 3.00 (3H, s), 3.05-3.20 (1H,



solution of trifluoroacetic acid (5 m) in dichloromethane (5 m) under
ice-cooling. After the mixture was still stirred for 15 minutes and then
at roomtenperature for 15 mnutes, the reaction m xture was concentrated
.in vacuo. Dichloronethane, water and sodi um bi carbonate were added to the
resulting residue and the m xture was.stirred at roomtenperature for 30
m nutes. The organic | ayer was separated ha dried over anhydr ous
magnesi um sul fate. Concentration of the solution in vacuo gave

(S) - 4-(2- anitb- 13 23G;31-3@t (Hhy dtlonaptfthdl2éh- . J=5.9Hz), 5.89 (2H, br s),
yl oxy) - N, N-di net hyl - butyram de (263 ng) as an oil. IR (neat): 3404, 1618
cml [err] HBNOR (BDCB) Jf2rIHz)ppra. 68 7A3HL,. @d,( THS .4),, 22380) 2. B5963HLHM) ,
2.45-2.55 (2H, m, 2.65-2.90 (3H, n), 2.94 (3H, s), 3.00 (3H, s),
3.05-3.20 (1 J=8.4Hz) - - 26 - m, 3.30-3.50
(1H, m, 3.96 (2H, t, J=5.9Hz), 5.89 (2H, br s), 6.60 (1H, d, J=2.3Hz),
6. 68 (1H ddbptida¥ rokadtion: q £6,451H,-446. 29=FcAHz5, Guomal rotation:
[[err]][err]25 = -46.2 (c=0.4-5, MOH) To a stirred solution of
(S)-4-(2-amno-1, 2, 3, 4-tetrahydro-

napht hal en- 7-yl oxy) N, N- di et hyl but yram de (196 ng) and triethylamne (270

% L benzyl oxy- 2 iR GU TR 0SS Oty ST (RSRERRT fyP1 o1 A ke HERTREERR
under i ce- Co%khu gﬁfa-;fg;y)—N}NLdlmethylbutyramlde (196 mg) and
triefhylamine (270 pl1) in N,N-dimethylformamide (3 ml) was
added a solution of 4'-benzyloxy-2-bromoacetophenone (195 mg)
in N,N-dimethylformamide (2 ml) under ice-cooling. After the
mixture was stirred under ice-cooling for 15 minutes, sodium
borohydride (240 mg) and ethanol (3 ml) were added to the
reaction mixture under ice-cooling. After the mixture was
still stirred for 2 hours, the reaction mixture waé poured into
ice-water, and the resulting mixture was extracted Qith ethyl
acetate. xThe extract was washed with water, dried over
anhydrous magnesium sulfate and concentrated in vacuo. To the
resulting residue was added a solution of triethanolamine (200
mg) in tetrahydrofuran (5 ml) and the mixture was heated under
reflux for 16 hours. After cooling, water was poﬁred into the
reaction mixture and the resulting mixture was extracted with
ethyl acetate. 'The extract was washed with water, dried over
anhydrous magnesium sulfate and.concentrated in vacuo.

Purification of the residue by medium pressure liquid column
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nlxture ‘was stirred under ice-cooling for 15 m nutes, sodium borohydride
(240 ng) and ethanol (3 m) were added to the reaction m xture under
ice-cooling. After the mxture was still stirred for 2 hours, the reaction
m xture was poured into ice-water, and the resulting m xture was extracted
with ethyl acetate. The extract was washed with water, dried over

anhydr ous nmagnesi um sul fate and concentrated in vacuo. To the resultlng
resi due was added a sol ution of triethandl ahine (200 M)

t et r ahydr of uEBOP8tREYaBhY PResShilktar gchateheanty efkic aq%ﬁam/eft&anpé
hours. After cooling, water was poured into the reaction mxture and the
resul ting m %Y &) eonus AxiK360 ed- Wl { BRSEt Py [ 4 e 2y boxymirerssd o th¥dre¥as hed
with water, dried over anhydrous magnesi um sul fate and concentrated in
vacuo. Pur|Etb&ﬂﬂamlnb]theZvés4duetb§hndnomm@mnh§i&nfﬂ+ykpxxi1NMNhn1

-27 - chromatography on silica gel (eluent: ethyl acetate/ethanol = 6/1)

gave 4-[(2S) d2mpEh@RBut@raditient§b omypheayin - Zmduymhiansy .-

et hyl ] am no] -1, 2, 3, 4-t et rahydr onapht hal en-7-yl oxy] - N, N-  di net hyl but yram de
(85 np)-as amranviphpus334BR (685 Mm-13348, 1639 cnferr] [err]H NVR (CDC13)
[err] ppm 1.55-1.65 (1H, nm), 1.80-2.30 (5H, m, 2.45-2.85 (6H m,
2.90-3.10 (9th-mar G&rA. 05 (2H, m, 4.67 (1H dd, J=9.1, 3.3Hz), 5.07
(2H, s), 6.60 (1H, s), 6.68 (1H, dd, J=8.4, 2.7Hz), 6.90-7.05 (3H, m,

7.20-7.50 (7'3" ;§9m: 1.55-1.65 (1H, m), 1.80-2.30 (5H, m), 2.45-2.85 (6H, m),
2.90-3.10 (9H, m), 3.95-4.05 (2H, m), 4.67 (1H, 44, J=9.1,
3.3Hz), 5.07 (2H, s), 6.60 (1H, s), 6.68 (1H, dd, J=8.4,

2.7Hz), 6.90-7.05 (3H, m), 7.20-7.50 (7H, m)

Reference Example 3

2-[(25)-2-[[(2R) ~2- (4~-benzyloxyphenyl) ~-2-hydroxyethyl] -
amino) -1, 2,3, 4-tetrahydronaphthalen-7-yloxy)-N, N-dimethyl-
acetamide

To a stirred solution of (R)-4-hydroxymandelic acid (2.02
g) in N,N-dimethylformamide (24 ml) were added benzyl bromide
{3.57 ml) and potassium capbonate (3.65 g) at room temperature.
After the mixture was stirreé at room temperature for 12 hours,
ice-water was poured into the reaction mixture and the
reéulting precibitatés were collected. The precipitates were
suspended in methanol (24 ml) and a 1N aqueous sodium hydroxide
solution (;2 ml) was added to the suspension under ice-cooling.

After the mixture was stirred at room temperature for 2 hours,
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Ref'erence Exanple 3

2-1(2S)-2-[[(2R) - 2- (4- benzyl oxyphenyl ) - 2- hydr oxyet hyl ] - _

-am no] -1, 2, 3, 4-t etrahydr onapht hal en- 7-yl oxy] - N, N-di net hyl - acet am de

To a stirred solution of (R)-4-hydroxymandelic acid (2.02 g) in

N, N-di et hyl f ormam de (24 ml) were added benzyl bromde (3.57 ml) and

pot assi um carbonate (3.65 g) at roomtenpergfure. After the mxture was
stirred at roomtenperature for 12 hours, 1ce-water was poured into the
reaction m xERPer@AGCLAR MEX¥EWTe | WRS mekdkfied sglthe il dyiqreshd@rithacid
preci pitates were_ suspended in nethanol (24 m) and a 1N aqueous sodi um
hydroxi de sélatibh pndeni jcopeoatied with RtixEithsi Geldegddonceicsbki ng.
After -the m xture was stirred at roomtenperature for 2 hours,

- 28 - the rresulbhingi Rrecipikatesighve ethwi4thengyhodovngield cagcdd (2243
m ) under ice-cooling with stirring. Collection of the resulting

preci pi t at esgpakavi®y -#-hehzinoxyeimmndd i161adi6d°¢2-43 g) having a nelting
poi nt of 161-163[err]C. IR (KBr): 3439, 1733 cnferr] [err]H NVR (DVSO d6)

[err] ppm 41R6(%8+Y : S3439, 1D742Hms), 5.75 (1H br), 6.95-7.05 (2H m,
7.25-7.50 (7H, m, 12.52 (1H, br) Optical rotation [[err]][err]25 =

-100. 5 (c=l Q0. nieQhmso-de)

& ppm: 4.96 (1H, s), 5.10 (2H, s), 5.75 (1H, br), 6.95-7.05
(2H, m), 7.25-7.50 (7H, m), 12.52 (1H, br)

Optical rotation : {[a]p25 = -100.5° (c=1.00, MeOH)

To a stirred solution of (R)-4-benzyloxymandelic 'acid (2.43
g), (S)-2—amino-?—hydroxytetralin hydrobromide (2.87:g) and
triethylamine (2.88 ml) in dichloromethane (38 ml) was added
benzotriazol-1l-yloxytris(dimethylamino)phosphonium hexafluoro-
phosphatg (4.58 g) at room.temperature. After the mixture was
stirred a£ room temperature for 15 hours, the reaction mixture
was diluted with etHyl acetate. The resulting mixture was
washed with water, 1N hydrochloric acid, a saturated agueous
sodium bicarbonate solution and brine successively, dried over
anhydrous magnesium sulfate and concentrated in vécuo.
Purification of the residue by medium préssure liquid column
chromatography on silica gel (eluent: chloroform/ethyl acetate
= 1/1) and following recrystallization from ethyl acetate-~

hexane gave (2R)-2-(4-~-benzyloxyphenyl)-2-hydroxy-N-((2S)-7-
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To a stirred solution of (R)-4-benzyl oxymandelic acid (2.43 g),

(S) - 2- ami no- 7- hydroxytetral i n hydrobrom de (2.87 g) and triethyl anine
(2.88 m) in dichloronmethane (38 nl) was added

benzotri azol - 1-yl oxyt ri's(di net hyl am no) phosphoni um hexaf | uoro- phosphate
(4.58 g) at roomtenperature. After the mxtyre was stirred at room
tenperature for 15 hours, the reaction nmxfufe™ was diluted with ethyl

acetate. The resultin nlxture was _ washed with water, 1N hydrochloric

acid, a sat dERaFYadueods 4-$64ralyErenrpbEaR e8P IY ] bicakRIfG nE3 - 48 g)
succe55|vely, dried over anhydrous_nagnesi um sul fate and concentrated in
vacuo. PurifavéRg enmeflltine pednbueEby3helB UG -pressure |iquid col um
chromat ography on silica gel (eluent: chlorofornfethyl acetate = 1/1) and
foll ow ng r ar yi®eal)l:i 33t74on16B0ncathyl acetate- hexane gave

(2R) - 2- (4- benzyl oxyphenyl ) - 2- hydr oxy- N- ((2S) - 7-

29 - hydroxp-fmMR, 3chelgx r ahydr onapht hal en-2-yl ) acetam de (3.48 g) having
a nelting poi nt of 137-139[err]C. IR (KBr): 3374, 1630 cnferr] [err]H NWR

15163, 8 aib)PB 6*5986]63(%“@%? b#ﬁ%’ ARy 2. 505 S 1y,

D) & SR e 37cbl i 0108 O ook Sl e e L)y O e

(1H d, J= 85.01-1)2),__3.43 (1H, br), 4.15-4.30 (1H, m), 4.97 (1H, s), 5.03
(2H, s), 5.70 (1H, br), 6.34 (1H, d, J=8.1Hz), 6.43 (1H, d,
J=2.6Hz), 6.59 (1H, dd, J=8.3, 2.6Hz), 6.88 (1H, &, J=8.3Hz),
6.93 (2H, d, J=8.7Hz), 7.20-7.50 (7H, m)

Optical rotation: [a]p?5 = -89.4° (c=1.06, MeOH)

'To a stirred solution of (2R)-2-(4-benzyloxyphenyl)-2-
hydroxy-N-((28)-7-hydroxy-1,2,3,4-tetrahydronaphthalen-2-
yl)acetamide {605 mg) in tetrahydrofuran (7.5 ml) was added 2M
borane—di%ethylsulfide complex in tetrahydrofuran (2.25 ml) at
room temperature. After the mixture was heated under reflux
for 3 hours, a solution of-triethanolamine (1.12 g) in
tetrahydrofuran (2.5 ml) was added to the reaction mixture at
rdém temperature and the mixture was heated under'reflux for 15
hours. After cooling, water was poured into the reaction
mixture and the resglting mixture was extracted with ethyl
acetate. The extract was washed with water, dried over

anhydrous magnesium sulfate and concentrated in vacuo.
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6,93 (2H, d, J=8.7Hz), 7.20-7.50 (7H, m) Optical rotation: [[err]]D25 =
-89.4 (c=1.06, MeOH) To a stirred solution of

(2R) - 2- (4- benzyl oxyphenyl ) - 2- _

hydr oxy- N- ((2S) - 7- hydr oxy- 1, 2, 3, 4-t et r ahydr onapht hal en-2- yl)acet am de
(605 ng) in tetrahydrofuran (7.5 m) was added 2M borane-di net hyl sul fi de
conplex in tetrahydrofuran (2.25 m) at room-B@mperature. After the

m xture was heated under reflux_ for 3 hours,_a soluytion of triethanol am ne
(1.12 g) in R?Eﬂ’ﬁﬁ?/ﬁfb?%?h?nn(%f. 5Ehe )r%%‘séj‘%{*‘dcfé"c?“t SRS ASKEEE IFveL i) at
roomtenperature and the m xture was heated under reflux for 15 hours.
After cooliny (haberziihxyeherdl ) Td ol ¢ S dadtdPxmdetaure 4at@ tipbydro-
resul ting m xture was extracted with ethyl acetate. The extract was washed
with water, @rPhEhaier-2avhirRrRR] ekl @ XU IMHE SadHas Gh&eAtinge oAt
vacuo. -30 - Recrystallization
of the residog 3I32mM Wyl acetate gave (IR - = -

1- (4- benzyl oxyphenyl )-2-[ ((2S)-7-hydroxy-1, 2, 3, 4-t etrahydr o-

napht hal en- 23g| J®B: No] E2PAN@h-1( 350 ngy) having a nelting point of
132-134[err]C. IR (KBr): 3250 cnferr] [err]HNWR (CDC3) [err] ppm
1.20-2.10 (2H-M9R (@Dw};3. 05 (7H, m, 3.50 (1H br), 4.60-4.70 (1H m,
5.06 (2H, s), 6.50-6.55 (1H, m, 6.60 (1H, dd, J=8.2, 2.7Hz), 6.90-7.00

(3H, ,”)’ £ 25" 7pp?noz (17.'30—'9.10 (2, m), 2.50-3.05 (7H, m), 3.50 (1H, br),
4.60-4.70 (1H, m), 5.06 (2H, s), 6.50-6.55 (1H, m), 6.60 (1H,
ad, J=8.2, 2.7Hz), 6.90-7.00 (3H, m), 7.25-7.50 (7H, m)

Optical rotation: [a]p?5 = -63.1° (c=0.98, MeOH)

To a stirred suspension of (1R)-1- (4-benzyloxyphenyl)-2-
[((25)—7—hydroxy—l,2,3,4—tetrahydronaphthalen—z—yl)amino]—
ethanol (350 mg) and N,N-diisopropylethylamine (0.78 ml) in
dichloromethane (3.6 ml) was added trifiuoroacetic.anhydride

- (0.38 ml)“at -15°c. After the mixture was stirred at -15°C for
30 minutes, the reaétion mixture was wasﬂed with water, dried
over anhydrous magnesium sulfate and concentrated in vacuo.

The resulting residue was dissolved in N, N-dimethylformamide
(4t5 ml) and 2-bromo-N, N-dimethylacetamide (0.11 ﬁl), cesium
carbonate (880 mg) and molecular sieves 4A powder (350 mg) were
added to the solution at room temperature. After the mixture
was stirred at room temperature for 2 hours, diethylamine (0.11

ml) was added to the reaction mixture at room temperature and



Qptical rotation: [[err]][err]25 = -63.1 (c=0.98, Me(H) To a stirred
suspensi on of (1R)-1-(4-benzyl oxyphenyl)-2-
1((2S)-7-hydroxy-1, 2, 3, 4-t et rahydr onapht hal en-2-yl )am no] - ethanol (350
ng) and N, N-diisopropylethylamne (0.78 m) in dichloronmethane (3.6 m)
was added trifluoroacetic anhydride (0.38 m) at -15[err]C. After the

m xture was stirred at -15[err]C for 30 mnutes, _the reaction mxture was
washed with water, dried over anhydrous nagne3|un1sulfate and concentrated
in vacuo. THh&er €8SUAtARIr BIKEUECWHSS 05 5EBL Vet TFed foxi R MY ASranitas er
(4.5 mM) and 2-brono-N, N-di net hyl acetam de (0.11 ml), cesium carbonate
(880 ny) and(@Dﬁeﬁdﬂaﬁnél@@éban¢lpb&dérm¥85®emg)adﬁﬂiatQuﬁhﬁan?QUﬂPH
solutiron at roomtenperature. After the mxture was stirred at room

t enper at ure fraxtRrieounderdieehgbahing €0d lghe rmJ)xtmase aike cb triorndek ate amtomon
m xture at room tenperature and

- 31 - the r¢esmperagurexforelwashetrsl- sBrimedvdsrp@irerd nirtes . tHéAtreacti®nd
m) and nmethanol (3.5 nm) were added to the reaction m xture under

‘i ce-cool i ng adsttulfe andt the masuiting edistureoms tetpexratad eviftdr ekhyl
hours.- Brine was poured into the reaction mxture and the resulting

‘m xture was asxerateed Wrhb ekbyhct awes ai®shed TecleXdrians, Wasiesasied with
brine, dried over anhydrous nagnesi um sul fate and concentrated i n vacuo.

PUfifiCatiOnaﬁhyabauéeﬁhéﬁésbumn§@iﬂ@t@réﬁ§LﬁéhdéﬁﬁﬂétéaﬂiﬁWVacuo

chr omat ogr aphy on am nopropyl ated silica gel (eluent:
Purification of the residue by medium pressure llquld column
chromatography on aminopropylated silica gel (eluent:
chloroform/methanol = 50/1) gave 2-[(28)-2-[[(2R)-2-(4-benzyl-
oxyphenyl) -2-hydroxyethyllamino]-1,2,3,4~-tetrahydronaphthalen-
7-yloxy]-N,N-dimethylacetamide (283 mg) as an amorphous.

IR (KBr): 3430, 1651 cm?

1H-NMR (CDCl;)

& ppm: 1.35-1.70 (2H, m), 2.00-2.10 (1H, m), 2.50-3.15 (13H,
m) , 3.50\"(\13, br), 4.60-4.70 (3H, m), 5.07 (2H, s), 6.65 (1H,
d, J=2.5Hz), 6.73 (1H, dd, J=8.4, 2.SHz), 6.90-7.05 (3H, m),
7.25-7.50 {7H, m)

Optical rotation: {alp2s = -61.0° (c=0.62, MeOH)

Reference Example 4
According to the procedure described in Reference Example
3, the following compounds were prepared using 1l-(2-bromoacetyl

Jpiperidine and 4-(2-bromoacetyl)morpholine instead of 2-bromo-
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chl’or of or m met hanol = 50/1) gave 2-[(2S)-2-[[(2R)-2-(4-benzyl -
oxyphenyl ) - 2- hydr oxyet hyl ] am no] - 1, 2, 3, 4-t et r ahydr onapht hal en-
7-yl oxy] - N, N-di met hyl acet am de (283 ng) as an anorphous. IR (KBr): 3430,
1651 cnerr] J[err]HHNWR (CDCl 3): [err] ppm 1.35-1.70 (2H, m, 2.00-2.10
(IH, m, 2.50-3.15 (13H, m, 3.50 (I H; br), 4.60-4.70 (3H, m, 5.07 (2H,
s), 6.65 (1H, d, J=2.5Hz), 6.73 (1H, dd, J=8.4, 2.5Hz), 6.90-7.05 (3H, m,
7.25-7.50 (7H, r’r) Optical rotation: [[er—riﬂerr]ZS = -61.0 (c=0 62, MeOH)
Ref erence Exdhptéimethylagetamdfifg to the procedure described in Ref er ence
Exanple 3, the foll ow ng conpounds were prepared using 1-(2-bronoacetyl
) pi peridine and 4-(2- brom)acetyl)m)rphol ine instead of 2-brono- ~
- 32- "N, N-di net hyl acet anm de.
1-[2- [(28) 2- [[(2R)[22-[((2$Beﬁz3liI[éi#phéﬂyHBentwhmmwlmmyl)] ~2-hydroxyethyl] -
am no] -1, 2, 3, 4-tetrahydronapht hal en-7-yl oxy] acetyl]- piperidine anorphous
I R (KBr): 34aﬁt,inb645,énpeﬂﬁ]:etgahyqirbn&ﬁztlﬁmﬁ-)%yloxy] acetyl]-

piperidine

amorphous

IR (KBr): 3420, 1645 cm-i

1H-NMR (CDCl;)

0 ppm: 1.50-1.70 (7H, m), 2.00-2.10 (1H, m), 2.50-2.65 (1H, m),
2.70-2.85 (3H, m), 2.95-3.10 (3H, m), 3.45-3.60 (4H, m), 4.63.
(24, s), 4.66 (1H, 44, J=9.0, 3.5Hz), 5.07 (2H, s), 6.65 (1H,

d, J=2.7Hz), 6.73 (1H, dd4, J=8.4, 2.7Hz), 6.95-7.05 (3H, m),
7.25-7.50 (7H, m)"

Optical rotation: [alp?5 = -53.0° (c=0.54, MeOH)

4-[2:](25)—2~[[(2R)-2-(4—Benzyloxypheny1)-2—hydroxyethy1]—
amino]—1,2,3,4—tetréhydfonaphthalen-7—yloxy]acetyl]—
morpholine
émorphous
IR. (film) : 3365, 1653 cm-i

1H-NMR (CDCls)
8 ppm: 1.55-1.70 (1H, m), 2.00-2.10 (1H, m), 2.50-3.10 (7H, m),

3.55-3.75 (9H, m), 4.60-4.70 (3H, m); 5.06 (2H, s), 6.64 (1H,

d, J=2.6Hz), 6.72 (1H, 44, J=8.4, 2.6Hz), 6.96 (2H, 4,



[err] ppm 1.50- 1. 70 (7H, m, 2.00-2.10 (1H, m, 2.50-2.65 (1H m,
2.70-2.85 (3H, nm), 2.95-3.10 (3H, n), 3.45-3.60 (4H, m, 4.63 (2H s),
4.66 (1H, dd, J=9.0, 3.5Hz), 5.07 (2H, s), 6.65 (1H, d, J=2.7Hz), 6.73
(1H, dd, J=8.4, 2.7Hz), 6.95-7.05 (3H, m, 7.25-7.50 (7H, nm) Optical
rotation: [[err]][err]25 -53.0 (c=0.54, MeOH)

4-[ 2- [(28) 2-[[ (2R) - 2- (4- Benzyl oxyphenyl ) - 2=ﬁ§dfoxyethyl]

1, tetrah ht h 7- I hol h
'R (111 I, s Tl L ?ie“ﬂﬁ%u%”“ ”p&??rgpﬁe'g%sa?% o

(1H, n) 2.00-2.10 (IH n) 50- 3. m 55-3.75 (9H, m,

4.60-4.70 (WLIFRL FYPREEAR: s[)“152562f (fﬁi 8 d(CU‘le%Hi“SGOP@ 72 (1H, dd, |
J=8.4;, 2.6Hz), 6.96 (2H, d, - 33
- J=8.6Hz), 7.00 (1H, d, J=8.4Ft), 7.25-7.50 (7H, m Optical rotation:
[[err]] D25 = -49.8 (c=0.59, MeOH) Ref erence Exanple 5 2- [(2S) -2-
[ [ (29 -2-rdfeRaivey |mratyienys ) - 2- hydr oxyet hyl ] --..-

am nol -1, 2, 3, 4-tetrahydr onapht hal en-7-yl oxy] - N, N-di net hyl - acetam de

2-[(25)-2-[[(28)-2- (4-Benzyloxyphenyl) -2-hydroxyethyl] -
“amino]—1,2,3,4—tetrahydronaphthalen—7—yloxy]—N)N;dimethyl—
acetamide

To a solution of 4-benzyloxymandelic acid (40.8 g) in
methanol (405 ml) and efhyl acetate (405 ml) was added a
solution of (S)-l-phenylethylamine (20.4 ml) in methanol (200
ml). After the mixture was allowed to stand at room
temperature, the resulting precipitates were collected.
Recrystallization of the precipitates(37.9 g) from methanol
(926 ml) gave (S)-l-phenylethylamine (S)-4-benzyloxymandelate
(24.8 g) having a melting point of 174-180°C.
IR (KBr): 3301, 3036, 1609 cm-i
1H~NMR (DMSO-dg)
.3 ppm: 1.42 (3H, 4, J=6.7Hz), 4.27 (1H, g, J=6.7Hz), 4.50 (1H,
. s), 5.07 (2H, s), 6.85-6.95 (2H, m), 7.20-8.00 (14H, m)

Optical rotation: [a]p?5 = +36.2° (c=0.50, MeOH)

To a stirred suspension of (S)-l-phenylethylamine (S)-4-
benzyloxymandelate (1.0 g) in ethyl acetate (20 ml) and water

(20 ml) was added 1N hydrochloric acid (3.0 ml) under ice-
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To a solution of 4-benzyl oxymandelic acid (40.8 g) in methanol (405 m)
and ethyl acetate (405 ml) was added a solution of (S)-1-phenylethylam ne
(20.4 mM) in nethanol (200 mnm). After the mxture was allowed to st'and at
‘room tenperature, the resulting precipitates were coll ected.
Recrystallization of the precipitates(37.9 g) fromnethanol (926 nl) gave
(S)-1-phenyl et hyl am ne (S) 4 benzyloxynandeBabe (24.8 g) having a nelting
poi nt of 174-18Q[err]C. gKBr 3301, 3036, ,1609 cm1 [err]H.NWR
(DVBO-d6) [ &PPRiBgm & &sr( he Bixyuge7wps, shivredypder uesceeling fny
(IH, s), 5 07 (2H, s), 6.85-6.95 (2H m, 7.20-8.00 (14H m _Opti cal .
rotation: [ePP FESMtESs the3grgpmif]layed was seppyated, washrg yvidh weder
suspensi on of (S)-1-phenylethylam ne (S)-4- benzyloxynmandelate (1.0 g) in
ethyl acet at enf2@riey averwanbydrens meynessumdsedfade hy dPerdtarnratisn ¢f
(3.0 m) .under ice- 34 -

cool i ng. Aft &éhet respilxtingespdstionr isdvaadergave- £8bt4rkedzylodamandealiiss,
the organic | ayer was separated, washed with water and dried over

anhydr ous nmageddi BOSuhfat bavioacentehtimyn méintt hef rlSsAH162%¢. sol ution in
vacuo gave (S)-4-benzyloxymandelic acid (595 ng) having a nelting point of

158-162[ err] €r (kBrfKBsha03449341dm4 cnierr]

1H-NMR (DMSO-dg).

) pbm: 4.95 (1H, s), 5.09 (2H, s), 5.70 (1H, br), 6.90-7.00
(2, m), 7.25-7.50 (7H, m), 12.30 (1H, br)

Optiéal rotation: [a]p25 = +99.9° (¢c=1.00, MeOH)

To a stirred solution of (S)-4-benzyloxymandelic acid (1.80
g),-(S)—2—amino—7~hydroxytetralin hydrobromide (1.87 g) and
benzotriazol-1l-yloxytris(dimethylamino)phosphonium hexafluoro-
phosphate (3.39 g) in N}Nudimethylformamide (21 ml) was added
triethylaﬁine (2.03 ml) under ice-cooling. After the mixture
was stirred at room temperature for an hour, diethyl ether and
water were added to the reaction mixture. Collection of the
resulting pfecipitates gave (285)-2~{4-benzyloxyphenyl)-2-
hydroxy—N;((ZS)~7—hydroxy—1,2,3,4-tetrahydronaphthalen—2—
vl)acetamide (2.64 g) as powders.

IR (XBr): 3487, 3402, 1652 cm-1

1H-NMR (CDC1;)

¢ ppm: 1.65-1.80 (1H, m), 1.95-2.10 (1H, m), 2.53 (1H, 44,



[err]HNVR (DVSO-d6). [err] ppm 4.95 (1H, s), 5.09 (2H, s), 5.70 (1H,
br), 6.90-7.00 (2H, m, 7.25-7.50 (7H, m), 12.30 (1H, br) Optical
rotation: [[err][err]25 = +99.9[err] (c=1.00, MeOH) To a stirred
solution of (S)-4-benzyl oxymandelic acid (1.80 g),

(S)-2-am no-7-hydroxytetralin hydrobrom de (1.87 g) and

“benzotriazol - 1-yl oxytri s(di met hyl ani no) phrodphoni um hexaf | uoro- phosphat e

(3.39 g) in N Ndinethylfaormam _de_( was agdd ri ethylam ne (2.03
m ) under icét%iﬁﬂ%'n :%h?ﬁe?%rﬁg'ﬁ?égugék'mﬁi'sgrsge&i%I égodqf ature
for an hour, diethyl ether and _water were added to the reaction mxture.
Col | ection of> ) r &sdii%ng OprldEirpM™ at e4 - §dvelH, s), 5.06 {(2H, s), 6.32
(28)-2-(4-benzy|OE{phﬁgikQ-Z- :

hydr oxy- N- ((( 287 Shy d@ePHE) 2, 8- 48t dlHanh(dr dridphtinht ebh- 82 (1H) LAt afidied
(2.64 g) as powders. IR (KBr): 3487, 3402, 1652 cm1 1H NWR (CDC13)
[err] ppm 1.26%HE)S0 &-BE-TmP0 1385-m) 107¢ 2P 7rnp0 -£7H3 IH, dd,

- 35 - J=16.3, 8.6Hz), 2.65-2.85 (2H, m, 3.00 (1H, dd, J=16.3, 5.1Hz),
4.15-4.20 (1@ptical sogatlivH: £ 15506 {0H8° dr=16082 MeOH) d, J=8.0Hz),
6.48 (1H, d, J=2.6Hz), 6.62 (1H, dd, J=8.3, 2.6Hz), 6.85-7.00 (3H m,
7.20-7.50 (7H, m Optical rotation: [[err]][err]25 = -6.8 (c=1.00, MOH)

To a stirred solution of (28)-2-(4-benzyloxyphenyl)-2-
hydfoxy—N;((ZS)—7—hydroxy—1,2,3,4-tetrahydronaphthalen-2;
vl)acetamide (2.50 g) in tetrahydrofuran (31 ml) was added
borane-dimethylsulfide complex (1.76 ml) at room temperature.
After the mixture was heated under reflux for 4 hours, a
solution of triethanolamine (4.62 g) in tetrahydrofuran (4.6
ml)'was added to the reéctiqn mixture at room temperature and
the mixture was heated under reflux for 11 hours. After
cooling, water was poured.into the reaction mixture and the
resultin§ mixture was extracted with ethyl acetate. The
extract was washed with water, dried over anhydrous magnesium
sulfate and concentrated in vacuo. Purification of the residue
by medium pressure liguid column chromatography on silica gel
(eluent: ethyl acetate/ethanol = 7/1) gave (1S)—I—(4-benzyloxy—'
phényl)—Z—[((23)—7—hydroxy—1,2,3,4-tetrahydronaphthalen—z—
yl)amino]ethanol (1.63 g) as an amorphous.

IR (KBxr): 3290 cm-}

1H-NMR (CDClj)



To a stirred solution of (2S)-2-(4-benzyl oxyphenyl)-2-

hydr oxy- N- ((2S) - 7- hydr oxy- 1, 2, 3, 4-t et r ahydr onapht hal en-2- yl) acet ani de
(2.50 g) in tetrahydrofuran (31 m) was added borane-di nethylsulfide
conplex (1.76 m) at roomtenperature. After the m xture was heated under
reflux for 4 hours, a solution of triethanolamne (4.62 g) in
tetrahydrofuran (4.6 m) was added to the-r@action nixture at room

cooling, vat & KR Ut 17 of e Moads Pa ani0; ol a1 ReS07ds0p: (R ™
wter, dried X%éa?éﬁﬂy%“?izs Eﬁﬁ &ﬁ?ﬁﬁf?&sm Tt e ﬁ%ﬁé’ﬁéﬁe?ﬁ%;&ao
chr omat ogr aph§ otnhg.iffﬁ'adégl el Gy It ade i Hiand 52 115y Gave
E)|r1(21yll)(£21 F((a‘?é )Zl'fzhyd509<§/ 028, Ly IR+ EHadar (Yrreﬁ%'t'zhélo 73 m)

yl')am no] et hanel (1.63 g) as an anorphous | R (KBr 3290 cm1 [err]H NWR
( CDC13) Optical rotation: [« ]p25 = -11.9° (c=1.0 6CHCJ[3érr] ppm

1.55-1.70 (1H, m, 1.95-2.10 (1H m, 2.50-3.05 (7H, m, 3.40 (2H, br),
4.67 (1H, dd, J=9.1, 3.5Hz), 5.06 (2H, s), 6.50 (1H, d, J=2.6Hz), 6.60
(1H, dd, J=8.2, 2. GFE)_ 6. 93 (1H3 d, J=8.2Hz), 6.96 (2H; d, J=8 .7Hz),
7.20-7.50 (7H, mo OritfAted Sdpaibidd &1 | (1B1]-A2-benkl19xvphéndd) - SHC13)
[((28)-7-hydroxy-1,2,3,4-tetrahydronaphthalen-2-yl)amino] -
ethanol (1.30 g) and N,N-diisopropylethylamine (2.91 ml) in

dichlorbméthane (16.7 ml) was added trifluoroacetic anhydride
(1.41 ml) at -15°C. After the mixture was stirred at -15°C for
20 minutes, water was poured into the reaction mixture and the
resulting mixture was extracted with dichloromethane. The
extract was washed with water and brine, dried over anhydrous
nmagnesium sulfate and conqentrated in vacuo. The resulting

™  residue Q&s dissolved in N;NLdimethylformamide (8.6 ml) and 2-
bromo—N}NLdiméthylacétamide (571 mg), cesium carbonate (2.52 g)
and molecular sieves 4A powder (860 mg). were added to the
solution at room temperature; After the mixture was still
stirred for 2.5 hours,-water and methanol were added to the
reéctidn mixture under ice-cooling and the resulting mixture
was stirred at room temperature for 12 hours. The in;oluble
materials were filtered off and the filtrate was concentrated

in vacuo. The resulting residue was dissolved in ethyl



To a stirred suspension of (1S)-1-(4-benzyl oxyphenyl)-2- [((2S)
-7-hydroxy-1, 2,3, 4-tetrahydronaphthal en-2-yl)am no]- ethanol (1.30 g)
and N, N-diisopropylethylanmine (2.91 nm) in dichloronethane (16.7 m) was
added trifluoroacetic anhydride (1.41 m) at -15[err]C After the m xture
was stirred at -15[err]C for 20 mnutes, water was poured into the
reaction mxture and the resulting m xture3das extracted with

di chl oronet hane. The _extract s washed wit ter. and brine grled over
anhydr ous n%%‘?w%%‘?%m%‘&fﬁ(f%‘i% it RS d8S wikbuyatereapdshr iPfg

resi due was (%iass lved in N, N-dinethylformam de (8.6 nl) and 2- ,

br ono- N, N- di ?@I%‘é%ﬁ AREs) nagnesian fwlcatsoaRtecppCcsptERtedndn

mol ecul ar sieves 4A powder (860 ng) were added to the 'solution_at room

t enper at ur e. VaF¥R@r tRRCFWSGAI Lzt gt iqf the resddueofromsdpghbyl @BReF and
met hanol were added to the reaction m xture under ice-cooling and the
resul ting mgavs - WedSkstd Tk ld At 2vdmbenpydoxyohenydy -22hpdupxyethel 1 -
insoluble materials were filtered off and the filtrate was concentrated
in vacuo. Traminsltlihg redichrahydr atiapisihadeén-d -yl ] -N, N-dimethyl -

- 37 - acetate, and the solution was washed with water and brine, dried
over anhydr acetagintssi (4375 mid)athavimg eomedttingt pdinh ofatR-106°C.
Recrystallization of the residue fromdiethyl ether gave

2-1(29) - 2- [ [{RYrEx (A-T3wy l1ennhawy3) cé-hydroxyet hyl | -

1H-NMR (CDCl;)

6 ppm: 1.50-1.70 (1H, m), 2.00-2.15 (1H, m), 2.55-3.10 (13H,
m), 4.60-4.70 (3H, m), 5.07 (2H, s), 6.64 (1H, d, 5=2.8Hz),
6.74 (1H, dd, J=8.4, 2.8Hz)(.6.97 (ZH, d, J=8.8Hz), 6.99 (1H,
d, J=8.4Hz), 7.20—2.50 (7H, m)

Optical rotation: [a]p25 = -14.2° (c=1.00, CHCl;)

Reference Example 6

Accoréing to the procedﬁre described in Reference Example
5, the following compouﬁds were prepared using 1-(2-bromoacetyl
Jpiperidine and 4—(é—bromoacetyl)morpholine instead of 2-bromo-

N,N-dimethylacetamide.

1—[2—[(25)—2—[[(ZS)-2—(4—Benzyloxyphenyl)—2—hydroxyethyl]—
amino] -1, 2, 3, 4-tetrahydronaphthalen-7-yloxylacetyllpiperidine
oil

IR (neat): 3304, 1638 cm-1



*

qnino]-l,2,3,4-tetrahydronaphthalen-7-y|oxy]-N, N-di met hyl - acetam de (437
ng) having a nelting point of 103-106[err]C. IR (KBr): 3438, 1672, 1653
cnferr] [err]HHNWR (CDAA3) [err] ppm 1.50-1.70 (1H, m, 2.00-2.15 (1H,
m, 2.55-3.10 (13H, m, 4.60-4.70 (3H, m), 5.07 (2H s), 6.64 (1H, d,
J=2.8Hz), 6.74 (1H, dd, J=8.4, 2.8Hz), 6.97 (2H, d, J=8.8Hz), 6.99 (1H,
d, J=8.4Hz), 7.20-7.50 (7H, m Optical rotation: [[err]][err]25 =
-14.2[err] (c=1.00, CHO 3) Ref erence Exa&fipte 6 According to the
procedure de¥ciMRefCPRLRef erence Exanple 5, the fol | owi ng conpounds were
prepared using 1-(2-bronoacetyl )piperidine and

4- (2- br onpacet ybhnor phed+ne70 netiadn)of 2-0o-@m-s (HY di)nezhglbadenani(dH,

1- [2- [ (2S) -2- [ [(2S) -2-(4-Benzyl oxyphenyl)-2-hydroxyethyl]-

am no] -1, 2, &) 4- BeunaBygoonarnhtfp| en: §oyi oxy] es®} yhi piPoi dizng 0i,l 6.16R
(neat): 3304, 1638 cnferr] - 38-

[err] H-NVR (€5C18) gketvhzppe:,73. phul. dQ, (FE8 . &) 2 2100 2.6l 0-FHo5M)(3H,
2.50-3.05 (7H, n), 3.40-3.60 (4H, m), 4.60-4.70 (3H m, 5.07 (2H s),

6.64 (1H gy J5222H8) 60678, (AFh dd, J=8.4, 2.7Hz), 6.90-7.05 (3H,

Optical rotation: [a1p?5 = -12.1° (c=1.00, CHCI1;)

4-[2-[(25)—2-!1(ZS)—2—(4-Benzyloxyphenyl)—2—hydroxye;hyl]—
‘aminol-1,2,3,4-tetrahydronaphthalen-7-yloxylacetyl]lmorpholine
amorphous
IR (XBr): 3438, 1651 cm-?

1H-NMR (CDC1,)

8 ppm: 1.50-1.70 (1H, m), 2.00-2.10 (1H, m), 2.50-3.10 (7H, m),
3.55-3.75 (9H, m), 4.60-4.70 (3H, m), 5.07 (2H, s), 6.64 (1H,
d, J=2.7Hz), 6.72 (1H, &4, J=8.4, 2.7Hz), 6.97 (2H, 4,
J=8.7Hz), 6.98 (1H, d, J=8.4Hz), 7.25-7.50 (7H, m)

Optical rotation: [alp?5 = -26.3° (c=0.50, MeOH)

Example 1 .

t 2—[(28)—2—[[(ZRS)—2—deroxy—2-(4—hydroxyphenyl)ethyl]—
amino)-1,2,3,4-tetrahydronaphthalen-7-yloxy]-N, N-dimethyl-
acetamide

To a solution of ethyl 2-[(28)-2-[[(2RS)-2-hydroxy-2-(4-



m, ' 7.25-7.60 (7H, m Optical rotation: [[err]][err]25 = -12.1 (c=1.00,
CHC13) 4-12-[(29)-2-[[(2S)-2-(4-Benzyl oxyphenyl) - 2- hydr oxyet hyl ] -
m no] -1, 2, 3, 4-tetrahydr onapht hal en- 7- onxy]acetyI]nDrphollne anor phous
IR (KBr): 3438, 1651 cnjerr] [err]H NWR (CDClB) [err] ppm 1.50-1.70 (1H,
n), 2.00-2.10 (1H, m, 2.50-3.10 (7H, -m, 55-3.75 (9H, nm), 4.60-4.70
(3H, m), 5.07 (2H s), 664(1H d, Jz‘?ﬁz) 672(1H dd, J=8.4, 2.7Hz),
6.97 (2H, d,. J=8.7Hz) 98 (1H, d, J=8.4 7.25-7.50 (7H QPtlcm
rotation: [[®f {?%XQH%EVLJQ@R?%ﬂaFEHQJSé 2N§Cﬂ7tetraﬁ¥§ﬁﬁP%Pﬁ halen-

2-[(29)-2-[[(2RS) - 2- Hydr ox (4- hydroxyphenyl ) et hyl ]
am no] - 1, 2, Akexpslacehak é&ﬂm)eﬁnﬂﬂtﬁwdnoﬁuaaﬁeﬂﬁyml) et added
To a sol ution of et hyl . 2 [ (29)-2-[[(2RS)-2-hydroxy- 2-(4-
- 39 - hydraiagtimianistyl] adinepder? igescoel intly dr bhbpht bag eniyture was
yl oxy] acetate (250 ng) in tetrahydrofuran (5 m) was added di nethyl am ne
(1 nl) understiereddn repalkid énbehatnblPCriomes) ehins,edhen reagitédnt ube at
60[err] C for 60 hours, the reaction

mixture was concentrated in vacuo. Purification of the residue

_by medium pressure liquid column chromatography on
aminopropylated silica'gel (eluent: ethyl acé£ate/ethanol =
10/1) gave 2—[(23)—2—[[(2RS)-2—hydroxy—2—(4—hyd£oxyphenyl)-
ethyl]amino]—1,2,3;4—tetrahydronaphthalen—7—yloxy]—N)NE
dimethylacetamide (189 mg) as an amorphous. |

IR (KBr): 3290, 1651 cm-1

1H—NMR-(DMSO—d5)i

8 ppm: 1.35-1.70 (2H, m), 1.80-2.00 (1H, m),l2.35-3.05 (13H,
m), 4.45-4.55 (1H, m), 4.65-4.75 (2H, m), 5.06 (1H, br s),
6.55-6.75 (4H, m), 6.93 (1H, 4, J=8.4Hz), 7.14 (2H, 4,

J=8.3Hz), 9.19 (1H, br s)

Example 2
According to the procedure described in Example 1, the
following compounds were prepared using piperidiné, morpholine

and pyrrolidine instead of dimethylamine.

1-[2-[(25)-2-[[(2RS) -2-Hydroxy-2~ (4-hydroxyphenyl)ethyl] -

aminol-1,2,3,4-tetrahydronaphthalen-7-yloxylacetyl]lpiperidine



ni xture was concentrated in vacuo. Purification of the residue by medium
pressure |liquid colum chromatography on anlnopropylated silica gel
.(eluent: ethyl acetate/ethanol = 10/1) gave
2-[(2S)-2-[[(2RS) - 2- hydr oxy- 2- (4- hydr oxyphenyl ) -

ethyll]am no] -1, 2, 3, 4-t et rahydr onapht hal-en- 7-yl oxy] - N, N-  di net hyl acet am de
(189 ng) as an anorphous. IR (KBr): 3290, 1.651 cnferr] 1H NVR (DVSO d6)
[err] ppm 1.35-1.70 (2H, nm), 1.80-2.00 (I H 40~ 2.35-3.05 (13H, m,
4.45-4.55 (|#ponphouses5-4.75 (2H, m), 5.06 (1H, br s), 6.55-6.75 (4H, m,
6.93 (1H, d, J=8.4Hz), 7.14 (2H, d, J=8.3Hz), 9.19 (1H, br s) Exanpl e 2
Accordi ng t oIRhE€KBrbced33 27 deb@38 baratli n Exanple 1, ‘the foll dwi ng conpounds
wer e prepared using piperidine, norpholine and pyrrolidine instead of

di met hyl am neH-NMR (CD5)2-[ (2S) - 2-[ [ (2RS)

- 2- Hydr oxy- 2- (4- hydr oxyphenyl ) et hyl ] -

am no] -1, 2, 3+4- I ahygy.on t eln’- Y @prLbagst pi | i
~ 40 - anorpﬁgﬁgﬁL|g”fﬁ%?ygﬂhéggg,ﬁ?és? ?ﬁ[gr? ¥?grrf o @%crxi%)(7H m) .
3.40-3.70 (4H, m), 4.60-4.70 (3H, m), 6.62 (1H, 4, J=2.6Hz),

6.65-6.85 (3H, m) , 6.97 (1H, &, J=8.4Hz), 7.20-7.25 (2H, m)

ﬁ—[z—[(23)—2—[[(2RS}72-Hydroxy—2~(4—hydroxyphenyl)ethyl]—
amino)-1,2,3,4-tetrahydronaphthalen-7-yloxylacetyl]lmorpholine
amorphous
IR: (KBr): 3402, 1651 cm-l

1H7NMR (CDC13)

o pbm: 1.50-1.65 (1H, m), 1.95-2.10 (1H, m), 2.40—2.55 (1H, m),
2.60-3.00 (6H, m), 3.55-3.75 (8H, m), 4.60-4.70 (3H, m), 6.55-
6.65 (1H, m), 6.69 (1H, 44, J=8.4, 2.7Hz), 6.79 (2H, 4,

J=8.5Hz), 6.97 (1H, 4, J=8.4Hz), 7.19 (2H, 4, J=8.5Hz)

1-[2-[(28)-2~[[(2RS) -2-=Hydroxy-2-(4-hydroxyphenyl)ethyl]-
aminol-1,2,3,4-tetrahydronaphthalen-7-yloxylacetyl]lpyrrolidine
am'c_arphous |
IR (KBr): 3403, 1643 cm-l

1H-NMR (CDCls)

d ppm: 1.45-1.65 (1H, m), 1.70-2.05 (6H, m), 2.10-3.00 (9H, m),

3.45-3.55 (4H, m), 4.55-4.70 (3H, m), 6.58 (1H, ad, J=8.2,



[err] ppm 1.40-1.70 (7H, m, 2.00-2.10 (1H, m, 2.45-3.10 (7H, m, :
3.40-3.70 (4H, m, 4.60-4.70 (3H, M, 6.62 (1H, d, J=2.6Hz), 6.65-6.85
(3H m , 6.97 (1H, d, J=8.4Hz), 7.20-7.25 (2H, m
4-12-((2S)-2-[[(2RS) - 2- Hydr oxy- 2- (4- hydr oxyphenyl ) et hyl ] -
‘am no] -1, 2, 3, 4-t et rahydr onapht hal en- 7-yl oxy] acet yl ] nor phol i ne anor phous
IR (KBr): 3402, 1651 cnferr] [err]HNVR 4CDCI 3) [err] ppm 1.50-1.65 (1H,
m, 1.95-2.10 (1H, m, 2.40-2.55 (1H, m, 2.60-3.00 (6H, m, 3.55-3.75
(8H, m), 4.68-2H20.(8KHS5nP,76. 6BH, 1) 656(8H, (25, &. 6D=§.14Hz)dd,6.B€B.4H, 4,
2.7Hz), 6.79 (2H, d, J=8.5Hz), 6.97 (1H, d, J=8.4Hz), 7.19 (2H, d,
J=8. 5Hz) J=8.2HE2,[ V258- 22H| (@RSJ=2- 4§z oxy- 2- (4- hydr oxyphenyl ) et hyl ] -
am no} -1, 2, 3, 4-tetrahydronapht hal en-7-yl oxy] acetyl ] pyrrolidine anorphous
IR (KBr): 3403, 1643 cnferr] [err]HNWR (CDC13) [err] ppm 1.45-1.65 (IH,
m, 1.70-2.05 (6H, n), 2.10-3.00 (9H, nm), 3.45-3.55 (4H, m, 4.55-4.70

3H, m, 6.58xehpledd, J=8.2, - - 41 -

g.?kt), 6.65-6.75 (1H, m, 6.80 (2H d, J:8.4Ft);.é.96 (1H, d, J=8.2Hz),
7.18 (2H, d, J=824Iigrs)-2-[[(2R)-2-Hydroxy-2- (4-hydroxyphenyl)ethyl]amino]-
_1,2,3,4—tetrahydronaphthalen-7—yloxy]-N}N;dimethylacetamide
To a solution of 2;[(25)-2-[[(2R)—2-(4—bénzyloxypheny1)—2—
hydfoxyethyl]amino]—1,2,3,4-tetrahydronaphtha1en—7-yloxy]—N)NL
’ Himethylacetamide (273 mg) in ethénol (5.5 ml) was added 10%
palladium on activated carbon (60 mg). After the mixture was
vigorously stirred at room temperature for 12 hours under
hydrogen atmosphere, the catalyst was filteréd off And the
filtrate was concentrated in vacuo. Recrystallization of the
resulting residue from methanol gave 2-[(2S5)-2-[[(2R)-2-
hydroxy-2- (4-hydroxyphenyl)ethyl]amino}-1,2,3,4~-tetrahydro-
- naphthaléh—?—yloxY]-N;N;dimethylacetamide (200 mg) having a
melting point of 169-172°C. ‘
IR (KBr): 3255, 1656 cm-1

1H-NMR (DMSO-dg)

8 ppm:1.70-1.85 (1H, m), 2.20-2.30 (1H, m), 2.60-2.90 (6H, m),
2.98 (3H, s), 3.00-3.25 (3H, m), 3.35-3.50 (1H, m), 4.73 (2H,
s), 4.80-4.95 (1H, m), 6.02 (1H, br s), 6.65 (1H, d, J=2.6Hz),
6.70 (1H, A4, J=8.4, 2.6Hz), 6.78 (2H, d, J=8.5Hz), 6.99 (1H,

d, J=8.4Hz), 7.22 (2H, 4, J=8.5Hz), 8.80 (1H, br), 9.47 (1H, br



Exanpl e '3 2-[(2 9)-2-[[(2R) - 2- Hydr oxy- 2- (4- hydr oxyphenyl ) et hyl ] am no] -
1, 2, 3, 4-t etrahydr onapht hal en- 7- yl oxy] - N, N- di net hyl acet am de To a
solution of 2-[(2S)-2-[[(2R)-2-(4-benzyl oxyphenyl)-2-

hydr oxyet hyl ] am no] -1, 2, 3, 4-t et r ahydr onapht hal en- 7- yl oxy] - N\

‘di met hyl acetam de (273 ng) in ethanol (5.5 m) was added 10% pal | adi um on
activated carbon (60 ng). After the m xture was vigorously stirred at room
tenperature for 12 hours under hydrogen-at2yesphere, the catal yst was
filtered off siand the filtrate was concentrated in vacuo. Recrystallization
of the resulting residue frommnmethanol gave 2-[(2S)-2-[[(2R) - 2-

hydr oxy- 2- ( 4-Opidraady ploeaylipet Hnyfaochdbrida) 3, faotleR? ahyehD-3° (c=1.01, H,0)
napht hal en-7-yl oxy] - N, N-di net hyl acet am de (200 ng) having a nelting point
of 169-172[err]C. IR (KBr): 3255, 1656 cnferr] 1H NVR (DVSO-d6) [err]
ppm 1.70-1.85 (1H, n), 2.20-2.30 (1H, n), 2.60-2.90 (6H nm), 2.98 (3H s),
3.00-3.25 (3H a% 3:435-3.50 (1H, m, 4.73 (2H, ), 4.80-4.95 (1H m,
6.02 (1H, br 7s), él § (1H, d, J=2.6Hz), 6.70 (1H, dd, J=8.4, 2.6Hz), 6.78

f)rz;*: gi 4‘;:?'1?2{)?;%0%%1 teo Tne’p80dts r§7dé_§c1(:12.yéddinJE:>§éJgp '3 ,it%?e (1H

Optical rotald 3l WihY Hehpdtnds) iekebELbLELE] G81ng™ BRe ST dedSnding anidd
derivatives instead ofl2—[(28)—2—[[(2R)-2—(4—benzyloxyphenyl)—
2—h§droxyethy1]amino]-1,2,3,4-tetrahydronaphtha1en-7-yloxy]—

N,N-dimethylacetamide.

1-{2-[(28)-2-[{(2R) -2-Hydroxy-2- (4-hydroxyphenyl)ethyl]-
amino]~1,2,3,4—tetrahydronaphthalen—7—yloxy]acegyl]piperidine
amorphous
IR (XBr): 3309, 1638 cm-1
1H-NMR (DMSO-dg)
o ppm:1;55—1.65 (6H, m), 1.70-1.90 (1H, m), 2.20-2.35 (1H, m),
2.60-2.90 (3H, m), 3.00-3.50 {8H, m), 4.71 (2H, s), 4.85-5.00
(1H, m), 6.02 (1H, br s), 6.66 (1H, s), 6.71 (1H, 4d, J=8.4,
2.2Hz), 6.78 (2H, 4, J=8.4Hz), 6.99 (1H, 4, J=8.4Hz), 7.22 (2H,
dk J=8.4Hz), 8.90 (1H, br), 9.50 (1H, s)- |

Optical rotation: [a ]p25 = -85.2° (c=0.58, MeOH)

4-[2-[(28)-2-[[(2R) -2-Hydroxy-2- (4-hydroxyphenyl)ethyl]-

aminol-1, 2,3, 4-tetrahydronaphthalen-7-yloxy]acetyl])morpholine



Exampl e 4 According to the procedure described in Exanple 3, the
foll ow ng conpounds were prepared using the correspondi ng am de
derivatives instead of 2-[(2S)-2-[[(2R) -2-(4-benzyl oxyphenyl) -

2- hydr oxyet hyl ] am no] -1, 2, 3, 4-t et r ahydr onapht hal en-7-yl oxy] - N,

N- di et hyl acet am de. 1- (2- -
((2S)-2-[[(2R) - 2- Hydr oxy- 2- (4- hydr oxyphenyk}et hyl ] -

am no] -1, 2, 3, 4-tetrahydronapht hal en-7-yl oxy] acet yl ] pi peri di ne anor phous
| R (KBr): 3308Ltissoeiiter 98- 1DA°CMCECMEE®Perr]) [err] ppm 1.35-1.65
(6H, m, 1.70-1.90 (1H, m, 2.20-2.35 (1H, m, 2.60-2.90 (3H, m,

3.00-3.50 (8tk dmrp: H3d2H16903 4-85-5.00 (1H, n), 6.02 (1H - br s), 6.66
(1H, s), 6.71 (1H, dd,” J=8.4, 2.2Hz), 6.78 (2H, d, J=8.4Hz), 6.99 (1H d,

J=8.4Hz), 7. , 8. 4Hz), 8.90 (IH br), 9.50 (1H, s) Optical
rotation: [[%lrzri i i e(rDr 25h§?-85. 2[err] (c=0.58, MeOH)
4-12-1(29)-2-[[ (2R) - 2- Hydr oxy- 2- (4- hydr oxyphenyl ) et-hyl ] -
ant ol <12, 394 558V 2 Ftn RO RH: oM - 91 ABYP- ABet P HBF phdl $93 20 (6K, m,
-43 - nelting point: 98-101[err] C (CHO 3-Et 20 ‘
3.25-3.65 (10H, m), 4.70-4.90 (3H, m),15.88 (1H, br), 6.66 (1H,

d, J=2.5Hz), 6.71 (1H, dd4, J=8.5; 2.5Hz), 6.77 (2H, 4,
J=8.5Hz), 6.99 (1H, 4, J=8.5Hz), 7.21 (2H, 4. J=8.5Hz), 9.45
(1H, br s)

Optical rotation: [a]p25 = -68.4° (c=0.98, MeOH)

2~[(28)-2-[[(28)-2-Hydroxy-2- (4~-hydroxyphenyl)ethyl]amino] -

1,2,3,4-tetrahydronaphthalen-7-yloxy]-N,N-dimethylacetamide
melting point: 181-183°C (EtOH-EtOAc)

IR (KBr): 3156, 1652 cm-1

IH-NMR (DMSO-de)

d ppm: 1.35-1.55 (1H, m), 1.85-2.00 (1H, -m), 2.30-3.05 (14H,
m), 4.45-4.55 (1H, m), 4.69 (2H, s), 5.10 (1H, br s), 6.59 (1H,
|4, J=2.6Hz), 6.63 (1H, dd, J=8.4, 2.6Hz), 6.69 (2H, 4,
J=8.5Hz), 6.93 (1H, d, J=8.4Hz), 7.14 (2H, 4, J=8.5Hz), 9.22
(iH; s) |

Optical rotation: [a]p25 = -24.1° (c=1.00, AcOH)

1-[2-[(28)-2-[[(25)-2-Hydroxy-2- (4-hydroxyphenyl)ethyl]-



IR (KBr): 3393, 1643 cnferr] 1H NVR (DVSO- d6) [err] ppm 1.65-1.80 (IH,
m, 2.10-2.25 (1H, n), 2.60-3.20 (6H, m, 3.25-3.65 (10H, m, 4.70-4.90
(3H, m, 5.88 (1H, br), 6.66 (1H - d, J=2.5Hz), 6.71 (1H, dd, J=8.5,
2.5Hz), 6.77 (2H, d, J=8.5Hz), 6.99 (1H, d, J=8.5Hz), 7.21 (2H d
J=8.5Hz), 9.45 (1H, br s) Optical rotation: [[err]][err]25 = -68.4
(c=0.98, MeOH) - 44 -

2-1(29)-2-[[.(29) - 2- Hydr oxy- 2- (4- hydr oxyphenyl ) et hyl ] am no] -

1, 2, 3, 4- t et r aljBPdnapht Bak eheTrghydydnapht i hen 1t vicstddarty Liwipierd ddoent
181 183[err]C (EtOH-EtOAc) IR (KBr): 3156, 1652 cnferr] 1H NVR (DVSO- d6)
[err] ppm 1adsxphs8s(1H, n), 1.85-2.00 (IH m, 2.30-3.05 (14H m,
4.45-4.55 (1H, m, 4.69 (2H, s), 5.10 (1H, br s), 6.59 (1H d, J=2.6Hz),
6. 63 (1H, ddIRJ4RB#):23B%),16346%t2H, d, J=8.5Hz), 6.93 (1H, d, J=8.4Hz),
7.14 (2H, d, J=8.5Hz), 9.22 (1H, s) QOticaI rotation: [[err]][err]25 =
-24.1 (c= 1(HH—NMR}ﬂDMso de)

1-[2-[(2S)-2-[[(2S) - 2- Hydroxy 2-(4- hydroxyphenyl)et hyl ] -
é ppm: 1.45-1.70 (74, m), 1.95-2.00 (1H, m), 2.40-2.55 (1H, m),
“2.65-3.00 (8H, m), 3.45-3.60 (4H, m), 4.60—4.70 (3H, m), 6.58
(1H, 4, J=2.7Hz), 6.69 (1H, dd4, J=8.4, 2.7Hz), 6.78 (2H, d,
J=8.5Hz), 6.96 (1H, d, J=8.4Hz), 7.15 (2H, d, J=8.5Hz)

Optical rotation: [a1p25 = -14.2° (c=1.00, CHCl,;)

4-[2~-[(28)-2-[1(285)-2-Hydroxy-2- (4~-hydroxyphenyl)ethyl] -

amino]-1, 2, 3,4~-tetrahydronaphthalen-7-yloxy]acetyllmorpholine
émofphous
IR (KBr): 3402, 1649 cm!
1H-NMR (QMSO—de) |
d ppm: 1.40-1.75-(2H, m), 1.85-2.00 (1H, m), 2.30-2.95 (7H, m),
3.40-3.65 (8H, m), 4.45-4.55 (1H, m), 4.72 (2H, s), 5.10 (1H,
d, J=4.1Hz), 6.61 (1H, 4, J=2.6Hz), 6.65 (1H, 44, J=8.3,

' 2.6Hz), 6.69 (2H, 4, J=8.5Hz), 6.94 (1H, 4, J=8.3Hz), 7.13 (2H,
d, J=8.5Hz), 9.22 (1H, s)

Optical rotation: [a]p25 = -15.5° (c=0.49, MeOH)

4-[(28)-2-{[(2RS)-2~-Hydroxy-2- (4-hydroxyphenyl) ethyl] -



anor phous

44 -

anino]-l,2,3,4-tetrahydronaphthalen-7-y|oxy]aée I]plperidine
( DV

IR (KBr): 3374, 1634 cnferr] [err]H NMR O-d6) 8 ppm

1.45-1.70 (7H, m), 1.95-2.00 (1H, m, 2.40-2.55 (1H m, 2.65-3.00 (8H,
m,

PO bh—~"Q -bD.Q.

3.45-3.60 (4H, m, 4.60-4.70 (3H, m, 6.58 (1H, d, J=2.7Hz), 6.69 (1H,
d, J=8.4, 2.7Hz), 6.78 (2H, d, J=8. 5Hz) 6 96 (1H, d, J=8.4Hz), 7.15 (2H,
5Hz) Optical rotation: [[err]][er
(2S5)-2-[[(2S) - 2- Hydr oxy- 2- (4 hydrox
1, 2, Bminat-rlatBdr drdshmedy

0
KBr

=8.
-|
]-

):

1. &&ﬂyﬁﬁmﬁﬂit m, 2.30-2.95 (7H, m,

5

r

= -14.2 (c=1.00, CHO 3)

henyl)ethl
%@P&éeﬂy %h@bNﬁ@lmﬁﬁﬁY%hous
3402 1649 cnferr] [err]H—NNR (DMSO-d6) [err] ppm 1.40-1.75
' 3.40-3.65 (8H, m,
(1H, m, 4.72 (2H, s), 5.10 (1H, d, J=4.1Hz), 6.61 (1H, d,

6.dmorpHdusdd, J=8.3, 2.6Hz), 6.69 (2H d, J=8.5Hz), 6.94 (1H, d,

7.13 (2H, d, J=8.5Hz), 9.22 (1H, s) Cptlcal rotation

35 (£i1hh. 53(2(2#) 4%16MetH -
-[[ (2RS) - 2- Hydr oxy- 2- ( 4- hydroxyphenyl)ethyl]
1H-NMR (DMSO-dg)

é ppm: 1.35~1.75 (2H, m), 1.80-2.00 (3H, m), 2.35-3.00 (14H,
m), 3.31 (1H, s), 3.85-3.95 (2H, m), 4.45-4.55 (1H, m), 5.10
(1H, br s), 6.55-6.75 (4H, m), 6.93 (1H, d, J=7.4Hz), 7.13 (2H,

d, J=8.4Hz), 9.22 (1H, s)

Example 5

2—[(ZS)—2~[L(2R)—2~Hydroxy—2—(4—hydroxyphenyl)éthyl]amino]-
1,2,3,4-tetrahydronaphthalen-7-yloxy] -N, N-dimethylacetamide
hydrochloride

To a suspension of 2—[(28)—2—[[(2R)—2—hydroxy~2-(4—hydroxy—
phenyl)eéﬁyl]amino]—1,2,3,4-tetrahydronaphthalen-7—yloxy]—N}N>
dimethylacetamide (210 mg) in ethanol (10.5 ml) was added 1N
hydrochloric acid (546 pl) and the mixture was heated until
homogeneous on a steam bath. After cooling, collection of the
resulting crystals. gave 2—[(25)—2~[[(2R)—2—hydrox§—2—(4—
hyéroxyphenyl)ethyl]amino]—l,z,3,4—tetrahydronaphthalen—7—
vloxy]-N, N-dimethylacetamide hydrochloride (100 mg) having a

melting point of 165-168°C.

IR (KBr): 2433, 1652 cm-?



- 45 - amno] -1, 2, 3, 4-tetrahydronapht hal en-7-yl oxy] --N, N-di net hyl -
butyram de anorphous IR (film: 3220, 1616 cnferr] [err]H NWR
(DVsO-d[err]) [err] ppm 1.35-1.75 (2H, m, 1.80-2.00 (3H, m, 2.35-3.00
(144, m, 3.31 (1H, s), 3.85-3.95 (2H, m, 4.45-4.55 (1H, m, 5.10 (1H,
br s), 6.55-6.75 (4H, m, 6.93 (1H, d, "J=7.4Hz), 7.13 (2H, d, J=8.4Hz),
9.22 (1H, s) Exanple 5 2-1 (29)-2-] [, (2R -2-Hydroxy- 2-

(4- hydroxyphen&g%eth - 46 -
1,2 4-tetr é%%%%gégn 7-yl oxy] - N, N-di met hyl acet am de hydrochl ori de

To a suspensi on of 2-[(2S)-2-[[(2R)-2-hydroxy-2-(4-hydroxy-
phenyl ) et hyl Jéanpa] -1, ?O%lésmetIHUnnm1nﬂuﬂﬁ42m3@n(Z&ylmwy]Z-Np -BL 60 (13H,

di met hyl acetam de (210 ng) in ethanol (10.-5 m) was added 1N hydrochloric
acid (546 plx)and.t7he (pHxt 5fe 2a80heas®d(1m} ith) , NG erEpU],0T=2 .BHZAM
bath. After cooling, collection of the resulting crystals gave

2-[(29)-2-[[ 62B%- 21hydBoxy=2-:6Bz), 6.72 (1H, dd, J=8.4, 2.6Hz), 6.79 (2H,
hydr oxyphenyl ) et hyl ] am no] -1, 2, 3, 4- tetrahydronaphthalen 7-

yl oxy] - NN- di aetbxhasﬁg?m deoﬂy@iﬁchaordr&l@ ARD0, M)2hapig @& ). lei2g ,poi nt
of 165-168[err]C. KBr): 2433, 1652 cnjerr]
8.65-9.00 (2H, m), 9.48 (1H, s)

Optical rotation: [alp?5 = -69.3° (c=1.01, Hy0)

Example 6

According to the procedure described in Example's;.the
fcllowing compounds were prepared using L-tartaric acid and a
1M aqueous sulfuric acid solution instead of 1N hydrochloric

acid.

2-[{(28)-2-[[(2R) ~2-Hydroxy-2- (4-hvdroxyphenyl)ethyl]amino] -
.i;2,3,4—£étrahydronaphthalen—7-yloxy]—N}NLdimethylacetamide 0.5
L-tartrate
melting point: 178-181°C (EtOH)
IR (KBr): 3634, 3360, 2440, 1659, 1616 cm-1

1H-NMR (DMSO-ds)

Jd ppm: 1.50-1.70 (1H, m), 1.95~2.15 (1H, m), 2.40-3.20 (14H,
m), 3.40 (2H, br), 3.79 (1H, s), 4.60-4.80 (3H, m), 5.60 (1H,
br), 6.63 (1H, 4, J=2.6Hz), 6.67 (1H, 44, J=8.3, 2.6Hz), 6.73

(2H, 4, J=8.5Hz), 6.96 (1H, &, J=8.3Hz), 7.18 (2H, 4, J=8.5Hz),



-46- [err]H-NWMR (DVMBO-d6) [err] ppm 1.70-1.90 (1H m, 2.15-2.30 (1H m,
2.60-3.60 (13H m, 4.74 (2H, s), 4.80-4.95 (1H, m, 6.06 (1H, d,
J=2.8Hz), 6.66 (1H d, J=2.6Hz), 6.72 (1H, dd, J=8.4, 2.6Hz), 6.79 (2H,

d, J=8.6Hz), 7.01 (1H, d, J=8.4Hz), 7.24 (2H, d, J=8.6Hz), 8.65-9.00 (2H,
m, 9.48 (1H s) Optical rotation: [[err]kyerr]25 = -69.3 (c=1.01, H20)
Exanpl e 6 According to the procedure described in Exanple 5, the

fol |l owi ng conpoun&lt re prepared using L-tartaric acid and a 1N aqueous
sul furic acit 3t orPThst ead of 1N hydrochl oric acid.

2-[(29)-2-[[(2R) - 2- Hydroxy 2- (4 hydrox hen et hyl | am no] -

1,2,3,4-tetr It iRy T- yné& cetaM de 0.5 L-tartrate
nmeltihg point: 178- 181[err] C (EtC]—I) IR (KBr) 3634 3360, 2440, 1659, 1616
cnferr] [err]HNWR (DMSO-d[err]) J[err] ppm 1.50-1.70 (1H, m, 1.95-2.15
(1H, m, 2.40-3.20 (14H, m, 3.40 (2H, br), 3.79 (1H s), 4.60-4.80 (3H,

055 80, { 11 ) (oo g o) -
1,2,3,4~tetrahydronaphthalen-7 -yloxy]~N}th1methy1acetam1de
-hemisulfate '
melting point: 202-205°C (decomposition) (EtOH)

IR (KBr): 2429, 1638 cm-l

1H-NMR (DMSO-dg)

& ppm: 1.50-1.70 (1H, m), 1.95-2.15 (1H, m), 2.30-3.30 (15H,
m), 4.60-4.80 (3H, m), 5.60 (1H, br), 6.63 (1H, d, J=2.6Hz), *
6.67 (1H, dd, J=8.4, 2.6Hz), 6.74 (2H, d,.J=8.5Hz), 6.96 (1H,

da, J¥8.4Hz), 7.18 (2H, 4, J=8.5Hz), 9.34 (1H, bxr s)

Optical rotation: [a]p25 = -65.2° (¢=0.50, DMSO)

Example 7

According to the.procedure described in Example 5, the
following compounds were prepared using 1-{2-[(28)-2-[[(2R)~2~
hydroxy—z—(4—hydroxyphenyl)ethyl]amino]—1,2,3,4—tgtrahydro—
nébhthalen—?-yloxyjacet&l]piperidine, L-tartaric acid and D-

tartaric acid.

1-[2-[(25)-2-[[(2R)-2~-Hydroxy-2- (4-hydroxyphenyl)ethyl] -

amino}-1,2,3,4-tetrahydronaphthalen-7-yloxylacetyl)piperidine



-47- 9.30" (1H, br) Optical rotation: [[err]][err]25 = -64.7[err] (c=1.03,
H20 2-[(2S)-2-[[(2R) - 2- Hydr oxy- 2- (4- hydr oxyphenyl ) et hyl ] am no] -

1, 2, 3, 4-tetrahydronapht hal en-7-yl oxy] - N, N-di net hyl acet ani de hem sul fate
mel ting point: 202-205C (deconposition) (EtOH) IR (KBr): 2429, 1638
cnferr] . 1H-NVR (DVsO-d[err]) [err] ppm 1.50-1.70 (1H m, 1.95-2.15 (1H,
m, 2.30-3.30 (154, nm), 4.60-4.80 (3H, m, 5.60 (1H, br), 6.63 (1H d,
J=2.6Hz), 6.67 (1H, dd, J=8.4, 2.6Hz), 6484 (2H, d, J=8.5Hz), 6.96 (1H,

d, J=8.4Hz),07518B-¢t&F;rate)=8.5Hz), 9.34 (1H, br s) Optical rotation:
[[err]][err]25 = -65.2 (c=0.50, DVSO Exanmple 7 According to the
procedure deseltimg poidixard0s-250°ChéEtdH) | owi ng conpounds were prepared
using-1-[2-[(29)-2-[[ (2R) - 2-

hydr oxy- 2- (4rRyggexy phesyl ) ef dwd Japno] -1, 2, 3, 4- tetrahydro-
napht hal en- 7- onxy]acetyI]plperldlne L-tartaric acid and D tartaric

aci d. 1 [ &dﬁaojgb[(ZFa 2- Fwdroxy 2- (4- hydr oxyphenyl ) et hyl ] -
_anlno] 1 2,3, 4- tetrahydronaphthalen onxy]acetyI]plperldlne

& ppm: 1.30-1.70 (7H, m), 2.00-2.15 (1H, m), 2.50-3.25 (7H, m),
3.30-3.50 (4H, m), 3.85 (1H, s), 4.60-4.75 (3H, m), 6.64 (1H,

d, J=2.6Hz), 6.67 (1H, 4d, J=8.4, 2.6Hz), 6.73 (2H, d,
J=8.5Hz), 6.96 (1H, d, J=8.4Hz), 7.19 (2H, d, J=8.5Hz), 9.20
(1H, br)

Optical rotation: [a]1p25 = -66.9° (c=0.55, MeOH)

1—[2—[(2S)—2—[[(2R)~2—Hydroxy—2—(4—hydroiypheny1)e£hyl]—
amiﬁp]—1,2,3,4—tetrahydronaphthaien—7—yloxy]acetyl]piperidine
0.5 D-tartrate
melting ppint: 2Q6—208°C (EtOH)
IR (XKBr): 3395, 1645 cm-1 |

1H-NMR (DMSO-dg)

& ppm: 1.35-1.70 (7H, m), 2.00-2.15 (1H, m), 2.50-3.20 (7H, m),
3.30-3.50 (4H, m), 3.82 (1H, s), 4.60-4.75 (3H, m), 5.70 (1H,
bf), 6.63 (1H, d, J=2.7Hz), 6.67 (1H, A4, J=8.4, 2.7Hz), 6.73
(2H, 4, J=8.5Hz), 6.96 (1H, d, J=8.4Hz), 7.18 (2H, d, J=8.SHz),
9.30 (1H, br)

Optical rotation: [alp?5 = -82.8° (c=0.50, MeOH)



- 48 - 0.5 L-tartrate nelting point: 208-210C (EtOH) IR (KBr): 3373, 1645
cnferr] J[err]HNWR (DMSO-d6) [err] ppm 1.30-1.70 (7H, m, 2.00-2.15 (1H,
m, 2.50-3.25 (7H, m, 3.30-3.50 (4H, m, 3.85 (1H, s), 4.60-4.75 (3H m,
6.64 (1H, d, J=2.6Hz), 6.67 (1H, dd, J=8.4, 2.6Hz), 6.73 (2H, d, -
-J=8.5Hz), 6.96 (IH, d, J=8.4Hz), 7.19 (2H, d, J=8.5Hz), 9.20 (1H, br)
Optical rotation: [[err]][err]25 = -66.9 (c¢=0.55, MOH)
1-[2-[(2S)-2-[[(2R) - 2- Hydr oxy- 2- (4- hydr oxypfenyl ) et hyl ] -
am no] -1, 2, 3, 4-tetrahydronapht hal en-7-yl oxy] acetyl ] pi peridine 0.5
D-tartrate nelting point: 206-208[err]C (EtOH) IR (KBr): 3395, 1645
cnerr] [edXamayerRy DVSO-d6) [err] ppm 1.35-1.70 (7H, m, 2.00-2.15 (1H
m, 2.50-3.20 (7H, m, 3.30-3.50 (4H, m, 3.82 (1H s), 4.60-4.75 (3H m,
5.70 (1H, br), 2883 dind, te, the2p¥epduteciiesaribeld, i Wxample AHz)thes. 73
(2H, d, J=8.5Hz), 6.96 (1H, d, J=8.4Hz), 7.18 (2H, d, J=8.5Hz), 9.30 (1H,
‘br) Opti calfaldicatingn coppeunfip| werg2prepaséd 8us i -6£0(2-MVe(@F) ~2- [ [ (2R) -2~
hydroxy-2~ (4-hydroxyphenyl)ethyllamino]-1,2,3,4~-tetrahydro-
naphthalen-7-yloxylacetyl]morpholine, L-~tartaric acid, D-

tartaric acid and fumaric acid.

4—[2—[(2S)—2—[[(2R)-2—Hydroxy—24(4—hydroxyphenyl)ethyl]~
amino]-1,2,3,4-tetrahydronaphthalen-7-yloxylacetyl]lmorpholine
0.5 L-tartrate |
melting point: 199-201°C (EtOH)
IR (KBr): 3430, 1652 cm-1

1H~NMR (DMSO-dg)

¢ ppm: 1.50-1.70 (1H, m), 2.00-2.15 (1H, m), 2.50-3.20 (7H, m),
3.30—3.70-.-'(8H, m), 3.82 (1H, s), 4.66 (1H, 4, J=6.2Hz), 4.74
(2H, s), 5.70 (1H, br), 6.65 (1H, d, J=2.5Hz), 6.68 (1H, dd,
J=8.4, 2.5Hz), 6.73 (2H, d, J=8.5Hz), 6.97 (1H, 4, J=8.4Hz),
7.18 (2H, 4, J=8.5Hz), 9.30 (1H, br)

Optical rotation: [a]p35 = -62.6° (c=0.54, MeOH)

4-[2-[(28)-2-[[(2R) -2-Hydroxy-2- (4-hydroxyphenyl)ethyl] -
amino]-1,2,3,4-tetrahydronaphthalen-7-yloxy]acetyl]lmorpholine

0.5 D-tartrate



-49 - Exanpl e 8 According to the procedure described in Exanple 5,
the follow ng conpounds were prepared using 4-[2-[(2S)-2-[[(2R)-2-
hydr oxy- 2- (4- hydr oxyphenyl ) et hyl ] am no] -1, 2, 3, 4-t et r ahydr o-
‘napht hal en- 7-yl oxy] acetyl ] nor pholine, L-tartaric acid, D- tartaric acid
and fumaric acid. e
4-12-1(29)-2-[[ (2R) - 2- Hydr oxy- 2- (4- hydr oxysahenyl ) et hyl | -
am no] -1, 2, 3, 4-t et rahydronapht hal en- 7-yl oxy] acetyl i norpholine 0.5

Aty

L-tartrate

melLting BBLRE: = [Gert EtOH) IR (KBr): 3430, 1652 cm1

1H NWR (DMSO-d6) [err] ppm 1.50-1.70 (1H, m, 2.00-2.15 (1H, m,
2.50-3.20 (7HR MKBr)3. 3023, 70698HrmrY , 3.82 (1H, s), 4.66 (1H, d, J=6.2Hz),
4.74 (2H, 's), 5.70 (1H, br), 6.65 (1H, d, J=2.5Hz), 6.68 (1H, dd, J=8.4,
2.5Hz), 6. 73*HZ2MMRd(DMSG-&Hiz), 6.97 (1H, d, J=8.4Hz), 7.18 (2H, d,

J=8. 5Hz),
MeOH)

9.30 (1H, br) Optical rotation: [[err]][err]25 = -62.6 (c=0.54,

o o - 1, 2, 3 2 0 h{ATHR T GATL o A S O B ) 5

D-tartrate

3.35-3.65 (8H, m), 3.85 (1H, s), 4.68 (1H, dd, J=9.3, 3.0Hz),

4.74 (2H, s), 5.90 (1H, br), 6.65 (1H, d, J=2.6Hz), 6.68 (1H,
dd, J=8.4, 2.6Hz), 6.73 (2H, 4, J=8.5Hz), 6.97 (1H, d,
J=8.4Hz), 7.18 (2H, d, J=8.5Hz), 9.20 (1H, br)

Optical rotation: [a]p?5 = -71.5° (c=0.54, MeOH)

4—[2-[(25)-2—[[(2R)—2—Hydroxy—2-(4—hydroxyphenyl)ethyl]-
amino]-1,2,3,4-tetrahydronaphthalen-7-yloxylacetyllmorpholine
hemifumarate
melting point: 193-197°C  (EtOH)
IR (KBr): 3459, 1643 cm-1 -
1H-NMR (DMSO-dg)
d ppm: 1.50-1.65 (1H, m), 2.00-2.15 (1H, m), 2.55f3.20 (7H, m),
3.35-3.70 (8H, m), 4.67 (1ﬁ, d@, J=9.3, 3.2Hz), 4.74 (2H, s),
6.46 (1H, s), 6.64 (1H, d, J=2.6Hz), 6.68 (1H, dd, J=8.3,
2:6Hz), 6.73 (2H, d, J=8.5Hz), 6.96 (1H, 4, J=8.3Hz), 7.17 (2H,
d, J=8.5Hz), 9.30 (1H, br)

Optical rotation: {[alp25 = -67.0° (c=0.54, MeOH)



- 50 - melting point: 202-204[err]C (EtOH) IR (KBr): 3423, 1655 cnjerr]
ferr]H—N MR (DMSO-d[err] ) [err] ppm 1.50-1.70 (1H, m, 2.00-2.20 (1H,

m., 2.55-3.25 (7H, m, 3.35-3.65 (84 m, 3.85 (1H s), 4.68 (1H dd,
J=9.3, 3.0Hz), 4.74 (2H, s), 5.90 (1H, br), 6.65 (1H, d, J=2.6Hz), 6.68
(1H, dd, J=8.4, 2.6Hz), 6.73 (2H, d, J=8.5Hz), 6.97 (1H, d, J=8.4Hz),

7.18 (2H, d, J 8 5Hz), 9.20 (1H, br) Cptrgal rotation: [[err][err]25 =
-71.5[err] (

4-[2-[(2S)- 291[?5(‘:2%X32“99g%r]nxy 2- (4- hydroxyphenyl)et hyI]

amno]-1,2, 3,4 tetra ronaphthalen on acet hoI | pe F1Iunarate
melting poi ntACHIPR RF7 [t FEEBrosP FRB angg c?% §aﬁﬁf%9$] 1solated

[err] H NVR ( DMSO d6) [err] ppm 1.50-1.65 (1H, n) 2.00-2.15 (1H, m,

2.55-3.20 (7Hatywometyius 70 (8H, ), 4.67 (1H, dd, J=9.3, 3.2Hz), 4.74

(2H, s), 6.46 (1H, s), 6.64 (1H d, J=2.6Hz), 6.68 (1H, dd, J=8.3,

2.6Hz), 6.73 (2HThe Ukerusipf aspPyeIpent §D JaB. §Pd)c aYSqu (D¥Egnancy) was

J=8.5Hz), 9.30 (1H, br) Optical rotation: [[err][errl = -67.0[err]

(c=0. 54, N@(}%so ated. ' A uterine muscle strip (15 mm long, 5 mm wide) was
" longitudinally dissected and suspended vertically in a 10 ml
chamber and prepared for recording of isometric contractions.
The 'endometrium and placenta-attached part were carefully
.removed from the uterus with a fine forceps, and the test was

carried out in accordance with the Magnus method. The sample

was set in Locke-Ringer solution at 37°C aerated with a mixed

gas containiqg 95% of oxygen and 5% of carbon dioxide, and 1 g
of load was épplied. Spontaneous contractions of isolated rat
myometrium were induced isometrically via a pressure transducer
and recorded on a rectigram. The efficacy was evaluated by

- compariﬁé the total degree.of uterine contraction during 5.
minutes before the addition of the agent with the total degree
of uterine contraction du;ing 5 ﬁinutes after the addition of

the agent and calculating the 50% inhibitory concentration as

ECsp -

Test Example 2
Action of the agent on the heart rate of isolated rat atrium

The atrium of an SD male rat (350 to 400 g in body weight)



L}

- 51 - Test Exanple 1 Action of the agent on the spontaneous contractions
of isolated rat nyonetrium The uterus of a pregnant SD rat (21 days
of pregnancy) was isolated. A uterine nuscle strip (15 nmlong, 5 nm w de)
‘was longitudinally dissected and suspended vertically in a 10 i chanber
‘and prepared for recording of isonetric contractions. The endonetrium and
pl acent a-attached part were carefully remSded fromthe uterus with a fine
forceps, and the,test s aryied out in accordance wi th the Magnus,

mot hod. The ¥afipiEolakEaserd; e cbREE AT B 4P FACOEARACReMAtHy
with a m xed as _contai ni ng_95% of oxygen and 5% of carbon dioxide, .and 1
g of |oad w&kE aHﬁQPBH.mSEB%@ane'B}&% %&?glr%é’far%r?setoflq %I%&”F{&Pse?elt
myonmetriumwere induced isonetrically via a pressure transducer —and
recorded on BOLBELPHram 3THfe agnated Wwilds S RHPREE] By cOBtBaring PRE Pét al
degree of uterine contraction during 5 mninutes before the addition_of the
agent with tpavgenapngdedteef enrberrdiexidmt g ilow OF ivgdswasnaredigfter
the addition of the agent and cal culating the 50% i nhi bitory concentration
as EC50. ThZestriEadnpbatracipion orasfinducetdmomatnilea Ilyaviar gt prefsure
isolated rat atrium The atriumof an SD nale rat (350 to 400 g i n body
wei ght) transducer and recorded on a rectigram. After addition of the

agent, its efficacy was evaluated by calculating ECyp value

whiéh is the agent concentration which increases 20 beats per

minute of heart rate.

. Test Example 3
Acute Toxicity
‘To 4 female ICR mice of 4 weeks age was administered
intravenously 2-[(2S)-2-[[(2R)-2-hydroxy-2-(4-hydroxyphenyl) -
ethyl]amino]—l,z,3,4-tetr§hydronaphthalen—7—yloxy]-N,N;
- dimethylééetamide in saliné at dose of 50 mg/kg. No death of

animals was observed during 24 hours after the administration.



- 52 - was isolated and the test was carried out in accordance with the
Magnus net hod. The sanple was set in a Krebs-Henseleit solution at
37[err]C aerated with a m xture gas containing 95% of oxygen and 5% of

. carbon dioxide, and 1 g of |oad was applied. The atrial contraction was
induced isonetrically via a pressure -trapgducer and recorded on a

"rectigram After addition of the agent, tis efficacy was eval uated by
cal cul ating.EC20 value which is the age centration which increases 20
beats per mnute of heart rate. Test e 3 Acute Toxicity To

4 female ICR mce of 4 me§1 e was adnlnls%§&ed ngr%yenousL

ks
2-1(29) - 2- [ [ 2RA 2SR SN LaHRRteLnHamnarboxamide derivative
et hyl Jami no] -1, 2, 3, 4-t et rahydr onapht hal en- 7-yl oxy] -N, N
di net hyl acetzfRERsentedibndhg apnaradt BnomydAkg.  No death of ani mals was
observed during 24 hours after the adm nistration.
.- B3 - ' CLAIMS 1. A -
: phenyl et hanol am not etral i ncar boxam de derivative represented by the
. general fornula: .

S e |
\©\*(\H’(s): : ~O-A-COB
. OH |

(wherein A represents a lower alkylene group, B represents an
amino group, a di-lower alkylamino group, or a 3 to 7-membered
alicyclic amino group which may contain an oxygen atom, the
carbon atom marked with * represents a carbon anm in (R)
configuration, (S) configuration, or a mixture thereof, ané'the

carbon atom marked with (S) represents a carbon atom in (S)

configuration) and a pharmaceutically acceptable salt thereof.

2. A phenylethanolaminotetralincarboxamide derivative as

claimed in claim 1, represented by the general formula:

HO_ : :
C\%)’R N O-A-COB
H©)
OH

{wherein A represents a lower alkylene group, B represents an

O



[err] =~ (wherein A represents a |ower alkylene group, B represents an

am no group, a di-lower alkylamno group, or a 3 to 7-nenbered alicyclic
;am no group which may contain an oxygen atom the carbon atom marked with
* represents a carbon atomin (R) configuration, (S) configuration, or a
m xture thereof, and the carbon aton1na{k€ | with (S) represents a carbon
atomin (S) <configuration) and a pharnaceutically acceptable salt thereof.
2. A phenyl et hanol am not etra] i hcar boxam de derivative as c¢lainmed in claiim
1, represent By FRRUBenr&t-Fsm1tkylamino gnoyn.) oX( @ndr &Pn 7 amembered
represents a | ower_al kylene group, B represents an

-54- ani no &FHEYCLlEC iR UK IR SARtaGR 213 oMY TP BEBEy chhe
alicyclic amno group which nay contain an oxygen atom the carbon atom
marked with (iﬂ‘b@épa‘é@@riﬂ%ﬂéﬁ@afiﬁh @omepygsRnts a carbon atom in (R)

configuration, and the carbon atom marked with (S) represents a
carbon atom in (S) configuration) and a pharmaceutically

‘acceptable salt thereof.

3. A phenylethanolaminotetralincarboxamide derivative as

‘claimed in claim 2, represented by the formula:

oCHZCON(CHs)z

N

HO. '
R
OH

(wherein the carbon atom marked with (R) represents a carbon
- atom in (R) configuration, and the carbon atom marked with (S)
represents a carbon atom in (S8) configuration) and a

pharmaceutically acceptable salt thereof.

4. A pharmaceutical composition for the prevention of
threatened abortion, premature labor, for the treatment or
prevenﬁion of diseases associated with bronchostenosis or
airwéy obstruction and pain remission, stone removal in

urolithiasis containing, as an active ingredient, a

A



configuration, and the carbon atom marked with (S) represents a carbon
atomin (S) configuration) and a pharmaceutically acceptable salt thereof.
3. A phenyl et hanol am notetral i ncarboxam de derivative as clained in claim
2, represented by the fornula: [err] (wherein the carbon atom
marked with (R) represents a carbon atomSsn-(R) configuration, and the
~carbon atomnmarked with (S) represents a carbon atomin (S) configuration)
"and a pharmceutjcally acceptable_salt thereof. har maceuti ca

4. A,
" conposi ti on RREAYIRE rgkesralinces Qﬁéﬂlgﬁoﬁﬁrbﬁ?tb$@nﬁf@ﬁ%ﬁ??ﬁﬁﬁ,bY

for the treatnment or _prevention of diseases associated with

br onchost endt® ML/ FQFMWHESEr ucti on and pain renission, stone renoval in
urolithiasis containing, as an active ingredient, a

- 55- phenyl et hanol am not et ral i ncar boxam de derivative represented by the

general formul a:
o HOL o~ ' ‘
% H(s) O—-A-COB
- OH

(wherein A répresents a lower alkylene group, B represents an
amino group, a di-lower aikylamino group, or a 3 to 7-membered
alicyclic amino group which may contain an oxygen atom, the |
carbon atom marked with * represents a carbon atom in (R)
configuratioh, (S) configuratién, or a mixture thereof, and the
carbon atom marked with (S) represents a carbon atom in (S)

configuration) or a pharmaceutically acceptable salt thereof.

-~ 5. A pharmaceutical composition as claimed in claim 4, wherein

said active ingredient is represented by the general formula:

"
) ! H O—-A-COB

(S)
OH

(wherein A represents a lower alkylene group, B represents an

amino group, a di-lower alkylamino group, or a 3 to 7-membered

_

|



A )
Jderr] (wherein A represents a | ower al kyl ene group, B represents an
am no group, a di-lower alkylam no group, or a 3 to 7-nenbered alicyclic
am no group which may contain an oxygen atom the carbon atom marked wth
* represents a carbon atomin (R) configuration, (S) configuration, or a
m xture.thereof, and the carbon atom narded with (S) represents a carbon
atomin (S) configuration) or a pharmacéutically acceptable salt thereof.
5. A pharmageutical conposition a .chained in cLaim.4b mhereig S ig active
i ngr edi ent 3G i H§°PReW§éﬁ r BPYs GPRERAD on OXYgeR g ?m’a?W%erein
A represents a |l ower al kylene group, B represents an m no._qgroup,
di -1 oner alSRFALAR ﬁ&°6¥gﬁﬁkegrwgt§ {B) 7T RBRBEFRES 2 CarBon aton 1" (£)
-56-- alicyclic am no group which may contain an oxygen atom the carbon
at om mar ke ¢ ORTHFWRE o8 r 856nthea carPBnakeBNMRRKER) W1EBN{ $HuF BT BT EH P

the carbon atom marked with (S) represents a )
carbon atom in (S) configuratlon) or a.pharmaceutically

acceptable salt thereof.

6. A pharmaceutical composition as claimed in claim 5, wherein

said active ingredient is represented by the formula:

HO
Qo LI,
. NS OCH,CON(CHa)»
OH

(wherein the carbon atom marked with (R) represents a carbon
atom in (R) configuration, and the carbon atom marked with (S)
- represents a carbon atom in (S) configuration) or a

pharmaceutically acceptable salt thereof.

= ¢ L M § *



-

carbon atomin (S) configuration) or a pharmaceutically acceptable salt

t her eof . 6. A pharnaceutical conposition as clained in claimb5, wherein
said active ingredient is represented by the fornmula: [err]
(wherein the carbon atom marked with (R) represents a carbon atomin (R
configuration, and the carbon atommarked with (S) represents a carbon
atomin (S) configuration) or a pharmacgutically -acceptable salt thereof.

PHENYLETHANOLAMINOTETRALINCARBOXAMIDE DERIVATIVES
ABSTRACT
A novel phenylethanolaminotetralincarboxamide derivative having potent g ,-

adrenergic receptor stimulating activity, which is represented by the general formula:

OH

(wherein A represents a lower alkylene group, B represents an amino group, a di-lower
alkylamino group, or a 3 to 7-membered alicyclic amino group which may contain an
oxygen atom, the carbon atom marked with * represents a carbon atom in (R)
configuration, (S) configuration, or a mixture thereof, and the carbon atom marked with
(S) represents a carbon atom in (S) configuration) and a pharmaceutically acceptable salt
thereof. The compounds are selective 5 ,-adrenergic receptor stimulating agents with
reduced burdens on cardiovascular systems, which are useful as an agent for preventing

threatened abortion or premature labor, as a bronchodilator, and the like.



