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3,4~DISUBSTITUTED PHENYLETHANOLAMINOTETRALINCARBOXAMIDE
DERIVATIVES

" EIELD OF THE INVENTION
The present invention xélates to novel 3,4~
‘disubstituted phenylethanolaminotetralincarboxamide
derivatives which are uqafui as a medicament. .
More paiticularly,,the present invention relgtes to
3,4-disubstituted phenylethanolaminotetralincarboxamide

derivatives represented by the general formula:

HON(CHn

H O-A—COB @

OoH

(wherein A represents a lbwer alkylene group,_B'represents an
amino group, a di~lower alkylamino group, or a 3 to
7-membered aiicyclic amino group which may contain an oxygen
atom, n is an intager ¢f 1 or 2, the carbon atom marked with
* represente a carbon atom in R configuration, 8
configuration, or & mixture thereof, end the carbon. atom
marked with (S8) represents a carbon atom in S configuration)

and pharmaceutically acceptable salts thereof, which have a

salective Béﬁ;ﬂ energic receptor stimulating activity with

- reduced bﬁéﬁens on cardiovascular systeme such as
tachycar&ia - |
kaw



) F THE I TION
As substituted phenylethanolaminotetralin
derivatives, cbmpounds having gut,selective sympathomimetic
and anti-pollakiuria activities have been disclosed, e.g.,

those represented by the general formula:

al -
N OCH,COORg _
OH .

(wherein Ro is a hydrogen atom or an ethyl group), -
hydrochloride or oxalate thereof, or eingle optional isomers

thereof; and those represented by the formula: i

u D) OCHZCONHCHacHgOC:Hg
* (COOH),

(wherein the carbon atom marked with (R) is a carbon atom of
R configuration, and the carbon atom marked with (S) is a
carbon atom of 5 configuration) (cf. a published Japaness
paten; application (kohyo) No. Hei 6-506676 based on a PCT
application and a published Japanese patent applicatioh
(kohyo) No. Hel 6-506955 based on a PCT application).
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However, these compounds are B;-2drenergic receptor
atimulatihg agents -having remarkable fi-adrenergic receptor
stimulating activity.

SUMMARY OF THE INVENTION

An object of the present invention is to provide
novel 3,4-disubstituted phenylethenolamino-
tetralincarboxamide derivatives and pharmaceutically
acceptable salts thereof which have a f,~adrenergic receptor
stimulating activiﬁy with highex selectivity in comparison
with p,-adzenérgic receptor atiﬁul&ting activity with reduced
burdens on cardiovascular systems such as tachycardih. |

Anothexr cbjéét of the ﬁrasenﬁ invention is to provide
a pharmaceutical composition containing, as an active '
- ingredient, a 3,4fdisuﬁstituted phenylethanolamino-~
tetralincarboxamide derivative or a pharmaceutically
acceptable salt thereof. '
| . DETATLED DESCRIPTION OF THE INVENTION

In order to find an excellent B,-adrenergic receptor
stimulating aganﬁ, the inventors of the present invention
made extensivée studles and found that a certain 3,4
disubgtituted phenylethanolami.notetralincarboxami_.da-
derivative represented by the general formula (I) above has
potent and selactive f,-adrenergic receptor stimulatiné
activity and is remarkably useful as a f,-adrenergic receptor

stimulating agent, thereby resulting in the accomplishment of

the present invention.



Accordingly, the present 1hvention relates to
3,4-disubstituted phenylethanolaminotetralincarboxamide

derivatives represented by the general formula:

HOSicH N

. HO : ‘- '
p{ (S) 0~A~COB
OH . _

(wherein A represents a lower alkylems group, B represents an
amino group, ; di-lower alkylamino group, oxr a 3 to
7-membered alicyclic amino group which may contain an oxygen
atom, n is an integer'of 1 or 2, the carbon atom marked with
* represents & carbon:atom in R configuration,

S configuration, or a mixture thexeof, and the carbon atom
marked with (85) repreﬁents & carbon atom in S configuiation)
and pharmaceutically acéeptable salts thareof, which have
selective B,-adrenergic réceptor stimulating activity.

In the compound of the present invention represented
by the general formula (I) above, the term "di-~lower
alkylamino group" means an amino group di-substituted with
straight or branched alkyl group(a) having 1 to § carbon
atome (e.g., methyl, ethyl, propyl, isopropyl), such as
dimethylamino, diethylamino, ethylmetﬁylamino or the like.
Also, the term “"lower aliiylene group" means a straight
alkylene group having 1 to 3 éarbon atomg such as methylene,

‘ethylene, trimethylene or the like, and the term "3 to
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7-membered allcyclic amino group which may contain an oxygen
atoﬁ" means l-pyrrolidinyl, piperidino, morpholino or the
like.

The compound of the present invention represented by
the general formula (I) abave can be prepared by the
following prcéadura. -

For exanple, the compound of the general formula (I)
can be praparad.by subjecting an amine compound represented
by the general formula:

L, e @
HxNTS) O-A-COOR

(wherein R ié'a lower alkyl group, and A and the carbon atom
marked with (S).éra as defined in the foregoing) to
N-alkylation using an alkylating agent represented by the
general formula:

0
ROS CHg)n

R°0 (110
o

(wherein R° is a hydroxy-protective group, X is a halogen
atom and n is as defined in the foregoeing), reducing the

resulting compound in the usual way, rxemoving the hydroxy-
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protective group as occasion demands to give & compound

represented by the general formula:

\(CHz)n

H(s) O—A-COOR

(wherein R! is & hydrogen atom or a hydroxy-protective group,
and A, R, n and the carbon atom marked with (S) are as _
defined in the foregolng), subjecting the resulting compound
to amidation in the usual way using an amine compound

représentad by the general -formula:
B-H (V)

(ﬁherein B is as dafined in the foregoing), and removing the
hydroxy-protective group as occasion demands.

The cbmpound of the present invention represented by
the general formula (I) above can also be péapared by
subjecting an amine compound represented by the general

formula:



'S SN
HaN O-A-COB

<) -

(wherein A, B and the carbon atom marked with (8) are as
defined in th; foregoing) to N-alkylation using an alkylating
agent répresepted by the general formula (III) above,
feducing the resulting compound in the usual way, and
removing the hydroxy-protective group.

| The compound of the present invention represented by
the general formula (I) above can also be prepared by
allowing a mandelic acid derivative represented by the

general formula:

g .
- AONeHn

R%Q - : (VH)
O COOH

OH

(wherein R° and n are as defined in the foregoing) to react

with an amine compound represented by the formula:



HZN@\_OH (Vi)

(S)

(wherein the carbon atom marked with (S')- is as defined in the
foregoing) in the presence of a condensing agent to givs a

compound represented by the genexal formula:

‘(CHz)n
(IX) .

g (s

(wherein R°, n and the carbon atom marked with (§) arxe as
defined in the forsgoing), reducing the resulting compound
using & reagent such as borane-dimethylsulfide complex to

prepare a compound represented by the general formula:

\(CHz)n

X)
p[ (8) |

(wherein R%, n and the carbon atom marked with (8S) are as
defined in the foregoing), protecting the alcoholic hydroxy
group and amino group witn a reagent such as trifluoroacetic

anhydride as occasion demands, subjecting the resulting
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compound to O-alkylation using an alkylating agent

represented by the general formula:
X~A-COB (XI)

(wherein A, B and X are as defined in the foregoing), and
removing the protecting group.

The amine compound xepresented by the general formula
(II) above which is used as a gtarting material in the
aforementioned precduction process can be prepared by a
process described in a literature or analogous processes
thereto (for example, Eur. J. Med. Chem., No. 29, pp. 259-267
(1994); a published Japanese patent application (Kokal)
No. Hei 3-14548), |

Among the alkylating agents represented by the
general formula (IIX) above which is used as a starting
material in the aforasmentloned production process, a compound
vherein n is 1 can be prepared, for example, by allowing a

ketone compound represented by the formulas

HO Y

4
T

to react with formalin in the presence of hydrochloric acid

cry  (XID)

to prepaxe a compound reprassnted by the formula:



subjecting the resulting compound to acéfylation using acetic
- anhydride and sodium acetate to give a compound represented

by the formula:

AcQ

AcO.
GH3 (X1V)

(wherein Ac represents an:acatyl groﬁp), subjecting the
resulting compound to halogenation in the usual way using a
halogenating agent, subjecting the resulting halogen'compound
(corresponding bromide is described in J. Med. Chem., No. 13,
Pp. 674 -~ 686 (1970)) represented by the general formula:

AcO
ACOY

(XV)

o

(wherein Ac and X are as defined in the foregoing) to

deacetylation in the usual way, and introducing a protecting
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group to & hydroxy'group uaing a xeagent such as aéetone
dimethyl acetal.

Among the alkylating agents represented by the
general formula (III) above which is used as a starting
‘material in the aforamentioned production process, & compound
in which n is 2 can be prepared by protecting the hydroxy
group of a phenylacetate derivative represented by the
general formulai

OH

0% “CH,

(wherein R 1s as defined in the foregoing) in the usual way
using a reagent such as benzyl bromide, further protecting
the carbonyl group using ethylene glycol and then reducing
the deri@gtiva in the usual way using a reducing agent such
ag lithium alﬁminum hydride to convert it into an alcohol

compound represented by the general formula:

OR®
OH

(XVII)

CHy

7P
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(wherein R® is as defined in the foregoing), protecting the
hydroxy group of the resnlting compound using a reagent such
as benzyl bromide, removing the carbonyl=-protective group to
prepare a compound represented by the general ZLormula:

OR?®
OR®

LVIID
0P cH,

{wherein R° is'aé“definéd in the foregoing), and then
subjecting the'rééulting Eompoﬁnd to halogenation in the

usual way using a halogehafing‘agent.

The amine compound represented by the general formula
(VI) above which is used as a starting material in the
aforementioned production process can be prepared by

subjaecting a phenol compound represantaed by the general

formula:

RZHNTS) OH

{(wherein R? is an aminc group-protecting group, and the
carbon atom marked with (§) is as defined in the foregoing)
to O-alkylation using an alkylating agent raprasented_by the

general formula (XI) above and then removing the amino group-~
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protecting group, .or by protecting the amino group of an
anmine compound repraesented by the'general formula (II) above
using an appxropriate raagant,lcoﬂverting the resulting
compound into free carboxylic acid or a reactive functional
derivative thereof as occasion damanda, subjecting the
resulting compound to amidation reaction using an amine
compound represented by the general formula (V) above in the
presence or absence of a condensing agent, and removing the
amino-protective group.
| Among the compound of the present invention
represented by the general formula (I) above, a single Lsomer
can be prepared, for example, by subjecting a diastereomer
mixture obtained by the aforementioned process to fractional
recrystalllzation in the ugual way, or by allowing an,
optically active mandelic acid derivative represented by the

general formula: Lo

)
ROS CHa)n
R°O

XX
COOH (XX)

(R)
OH

{wherein the carbon atom marked with (R) is a carbon atom of
R configuration, and R° and n are as defined in the .
foregoing) or another copticaelly active mandelic acid

derivative represented by the general formula:
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0
R o‘((:Hz)n
0
RO S (XXD
. COOH

(8
OH

(whexein R% n and the carbon atom marked with (S) are as
defined Iin ﬂﬁa foregoing) to react with an amine .compound
 represented by the general .formula (VIII) above in. the
:presence of a condensing agent to .give a single isomer

reprasented by the general formula:

(wherein R%, 1n, the carbon atom marked with (R) and the

carbon atom marked with (8) are as defined in the foregoing)

or another single isomer represented by tha genaral formula:

GO
OH

"N

RO
R°O.

o\(CHz)n

)

(8

OH

(wherein R°, n and the carbon atom marked with (S) are as

defined in the foxegoing), reducing the resulting isomer
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using a reagent such as boraha-dimethylsglfide complax.to
prepare a compound represented by the general formula:

0 .
R '0\ CHz)n

R°0 C@ (XXIV)
N OH

(R)
OH

(wherein R’, n, 'the carbon atom marked with (R) and the
carbon atom marked with (S) are as defined in the foregoing)

or another compound represented by the general formula:

"%
‘(CHz)n

\()\'/\ (XXV)
[3 (s)

(wherein R, n and the carbon atom marked with (S) are as
defined in the foregoing), protecting the alcoholic hydroxy
group and amino group using a2 reagent such as trifluorcacetic
anhydride, aubjeéting the resulting compound to O-alkylation
using an alkylating agent®. represented by the general formula
(X¥I) above, and removing the protecting group.

Among the compound of the present invention
represented by the general formula (I), a single isomér can
also be prepared by subjecting a diastersomer mixture
obtained as an intermediate by the aforementioned process to

column chromatography or fractional recrystallization to



16

isolate the corresponding single isomer and then carxying out
the same reaction using said eingle lsomer.

The phenylacetats represented by the general foxmula
(XvI) above which ie used as a starting material in the
aforementioned production process can be prepared by a
process described in a literature or adiicgous processes
thereof (for example, a pubiished Japanese patent application
(kohyo) No. Sho 61-500915 based on a Pcr'applicatibﬁ, a
published Japanesa patent application (kokal) No.

Sho 57-135049).

The optically active mandelic acid derivatives and
nixtures thereof rapresantéd by the general formulae (VII),
(XX) and (XXI) above which are used as starting materials in
the aforementioned production process can be derived from
commercially available corresponding dihydroxy compdunds or
cﬁn be prepared by allowing-a bromine compound represented by

the general formula:

ne
R o\(CHz)n

R"c\@ (XXVI)
Br

(wherein‘R° and n are as deafined in the forsgeoing), which can
be obtained in accordance with a procass degcribed in a
literature or analogous procesess theracf, Lo react with

diethyl oxalate, reducin, the resulting phenylglvexylic acid
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derivative using a reagent such as sodium borohydride, and
hydrolyzing the ester compound to give a mandelic acid

derivative represented by the gené:al formula:

¢}
AO~cHan
R0 . VI
COOH
oK

(wherein R® and n are as defined in the foregoing) and, as
occasion demands, subjecting the derivative to optical
resolution in the usual way using a rasolving reagent siuch as
optically active 1~(l-naphthyl)ethylamine. |

The compound of the present invention obtained by the
aforementioned production process can easlly be isclated and
purified by conventional separation means such as fractional
recrystallization, purification using column chromatography,
solvent.éxtraption and the like.

The 3,4-disubstituted phenylethanolamino-~
tetralincarboxamide derivative of the present invention
represented by the general formula (I) above can be converted
into 1ts pharmaceutically acceptable salts in the usual way.
Examples of such sﬁlte include acid addition salts with
mineral acids (e.qg., hydrochloric acid, hydrobromic aéid,
hydroiodic acid, sulfuris acid, nitric acid, phosphoric acid
and the like), acid addition salts with organic acids

(e.g., formic acid, acetic acid, methanesulfonic acid,
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benzenesulforic acid, p-toluenesulfonic acid, propionic acid,
citric acid, succinic acid, tartaric acid, fumaric aciq,
butyric acid, oxalic acid, malonic acid, maleic acid, lactic
acid, malic acid, carbonic acid, glutamic acid, aspartic
acid, and the like) and salts with inorganic bases such ase
sodium salt and potassium salt. The regulting salts have the
same pharmacological activities as that of the free form.

In addition, the compound of the present inventlon
represented by the general formula (I) above also includes
its hydrates and solvates with pharmaceutically acceptable
solvents (e.g;, ethanol}. ' -

The compound of the present invention represented bf
the general formula (I) above existe in two isomer forms of R
configuration and 8§ éonfiguration based on the asymmetric
carbon atom having a hydzoxy group. Either one of the
isomexs oxr a mixture thereof can be used in the present
invention, and the R configuration isomer is desixable.

When the iIn vitro test for measuring f,-adrenergic
receptor stimulaﬁing activity was carried out in the usual
way using isolated rat pregnant uterus, the compbund of the
present invention represented by the general formula (I)
above showed an activity to relax 50% of the spontaneous
contractions of rat myomstrxium (i.8., ECs) at an appréximate
mol concentration of 5.0 x 10" to 5.0 x 10-7. For example,
2-[(25)~2-[[ (2R8)~2-hydroxy~2-(4~-hydroxy«3-
hydroxymethylphenyl)ethyl lamino]-1,2,3, 4-
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tetrahydronaphthalen-7-yloxy]=N,N~-dimethylacetamide showaed
the ECs, value at a mol concentration of 5.3 x 10,
and 2«[(285)~2-[[ (2R)~2~hydzroxy~2~(4~-hydroxy-3=-
hydroxymethylphenyl )ethyllamino]l-~1,2,3,4-
tetrahyd:onaphthalen-7-yloxy]-N,N-dimathylacetamide at a mol
concentration of 2.6 x 10-°. Thus, the compounds of the
present invention have markedly potent B,-adrenergic receptor
stimulating activity and therefore are remarkably useful as a
B.~adrenerglic recaptor stimulation agent.

when the in vitro test for measuring f;-adrenergic
receptor stimulating activity was carried out in the usual
way using isolated rat atrium, the compounds of the preéent
invention represehted by the general formula (I) abovae showed
an activity to Iincrease 20 beats per minute of rat heart rate
(EC3 value) at an approximate mol concentration of 5.0 x 10~
or more. For example, 2-[(28)~2~[[(2RS)-2-hydroxy-2-(4-
hydroxy=-3~hydroxymethylphenyl)ethyl]amino]=~1,2,3,4-
tetrahydronaphthalen-7-yloxy]—~N,N-dimethylacetamide showed
the EC,;; valus at a mol concentration of 2.5 x 10-¢,
and 2-[(28)~2-[[(2R)=2~-hydroxy-2«(4-hydroxy-3«
hydroxymethylphenyl)ethyljamino]-1,2,3,4~
tetrahydronaphthalen~7-yloxy]-N,N-dimethylacetamide at a mol
concentration of 9.4 x 1077. Thus, the compounds of the
present invention have markedly weak g;-adrenergic receptor
stimulating activity in comparison with the aforementioned

P;~adrenargic receptor stimulating activity.
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In consequence, the compounds of the present
invention have markedly potent S,-adrenexgic receptor
stimulating activity with markedly high selectivity in
comparison with B,-adrenergic receptor stimulating activity,
g0 that it is a extremely uséful highly selective
B;-adfenergic receptor stimulating agen{ of in which burdens
on cardlovascular systems are reduced dué to suppression of
side effects upon the heart (e.g., tachycardia) caused by B;~
adrenergic receptor stimulating activity.

The present invention is a selective f,~adrenergic
receptor stimulating agent which ls extremely useful as, for
example, an agent for the prevention of threatened abortion,
premature labor, as an agent for tha treatment or prevention
of diseases assoclated with bronchiostenosie and airway
obstruction (bronchodilator) and as an agent for pain
remission or stone removal in urolithiasis.

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

When the 3,4-dlisubstituted phenylethanclamino-~
tetralincarboxamide derivatives of the present invention
represented by the general formula (I) above and .
pPharmaceutically acceptable salts thexeof are used in the
practiccl treetment, they are administersd orally or

parenterally in the form of appropriate pharmaceutical



21
compogitiona such as tablets, powders, fine granules,
granules, capsules, injexvtions, and the like. These
pharmaceutical compositlons can be formulated in accordance
with conventional methods using conventional pharmaceutical
carriers and exciplents and other additives.

The dose 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'l,ooo mg*per day per adult in the case of
oral administration and approximately within the range of
from 0.01 to 100 mg per day per adult in the case of -
parenteral administration, and the daily dose is divided into
one to several doses per day.
' EXAMPLES

The contents of the present invention are described
further in detail with reference to the following Reference
Examples, Examples and Teét.Examplas, but the present
invention is not limited thereto.
Reference Examplé 1

(S§)-4-(2~Amine-1,2,3,4-tetrahydronaphthalen-7-~yloxy)-
N,N—dimathylbutyramide

(S)—Z—(tert-Butoxycarbonylamino)47-hydroxytetralin
(400 mg) was dissolved in 8 ml of N,N-dimethylformamide,
3.16 g of cesium carbonate and 650 pl of ethyl

4-bromobutyrate were added to the solution, and the mixture

was stirred at room temperature for 1.5 hours. After
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addition of water, the reaction mixture was extracted with
ethyl acetate, and the extract was washed with water and then
dried over anhydrous magnesium sulfate. The sclvent was
evapoxated under reduced pressure and the residue was
purified by silica gel medium pressure liquid column
chromatography (eluent: hexane/ethyl acetate = 1/1) to give
488 mg of ethyl (S)~4~[2=(tert-butoxycarbonylamino)-1,2,3,4-
tetrahydronapﬁthalen~7-ylozyjbutyrate having a melting point
of 96 to 98°C,
IR (KBr): 3360, 1723, 1680 ecm
1H-NMR (CDC1l,) -
§ ppm: 1.26 (3H, t, J = 7.1Hg), 1.45 (9H, 8), 1.65=1.80

(J-H' m)' 2000-2015 (BH, m)' 2«50 (ZH; t' J = 7-3HZ), 2-59

(1H, dd, J=16.5, 7.9Hz), 2.75-2.85 (2%, m), 3.07

(1H, dd, J=16.5, 4.6Hz), 3.90=4.05 (3H, m), 4.14

(2H, g, J=7.1Hz), 4.50-4.65 (1H, m), 6.58 (1H, d, J=2.6Hx),

6.68 (1H, dd, J=8.4, 2.6Hz), 6.99 (1H, d, J=B.4Hz)

Specific rotation: [a];*’ = -«50.7° (¢ = 1.03, MeOH)
Ethyl.(S)—d-[2-(tert-butoxycarhonylamino)-1,2,3,4-

tetr#hydronaphthalen-?—yloxy]butyrate (988 mg) was dissolved

in a mixture of 15 ml of ethanol and 15 ml of methanol,

3.0 ml of 2 N sodium hydroxide agueous solution was added to

the solution, and the mi‘:ure was stirred at room temﬁerature

for 2 hours. The reaction solution was concentrated under

reduced prassure, 10% citric acid aqueous sgolution was added

to the residue, and the mixture was extracted with ethyl
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‘acetate. The extract was washed with brine and dried over
anhydrous magnesium sulfate. By evaporating the solvent
under reduced preaaure} 914 mg of (8)-4-[2~(tert-
butoxycarbonylamino)=1,2,3,4-tetrahydronaphthalen-7-
yloxy]butyric acid having a melting point of 150 to 153°C was
obtained.
IR (KBr): 3452, 3365, 1691 cm™
IH-NMR (CDCl,)
§ ppin1  1.45 (98, 8), 1.65-1.80 (1H, m), 2.00-2.20 (3H, m),
2.55-2.70 (3H, m), 2.75-2.85 (2H, m), 3.00-3.15 (1H, m),
3.90~4.10 (3H, m), 4.55-4.70 (lH, m), 6.58 (1H, d, J=2.6Hz),
6.68 (1H, dd, J=8.4, 2,.6Hz), 6.99 (1H, d, J=B.4Hz)
Specific rotation: [a]p?® = =53.5° (¢ = 0.52, MeUH)
(S)-4-[2«(textQButoxycarbonylamino)-1,2,3,4-
tatrahydronaphthahien~7-yloiy]butyric acid (399 mg) was
dissolved in 5 ml of tetrahydrofuran, 204 mg of N,N’'-
carbonyldiimidazole was added with stirring under
ice-cooling, followed by 2 hours of reaction. Then, 2 ml of
tetrahydrofuran éolution containing 1.40 g of dimethylamine
was added with stirring under ice-cooling, and the reaction
mixture was subjected to 45 minutes of reaction and- then to
45 minutes of reaction at ¥oom temperature. The reaction
solution was concéﬁtrated'ﬁndar reduced pressure, water was
added to the residue, and the mixture was extracted with
diethyl ether. The extract was washed with 10% citric‘aciq

aqueous solution, water, saturated sodium bicarbonate aguaous
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solution and water in that order and then dried over
anhydrous magnesium sulfate. By evaporating the solvent
under reduced pressure, 396 mg of?(S)-4-[2-(tert—
butoxycarbonylamino)-l,2,3,4-tatrahydrqnaphthalen-7-yloxy]-
N,N-dimethylbutyramide having a melting point of 97 td lo1°C
wae obtained. h

IR (KBr): 3325, 1709, 1624 cm!

H-NMR (CDCls)

5 ppm: 1.45 (9H, 8), 1.65-1.80 (1H, m), 2.00-2.15 (3H, m),
2.51 (2H, t, J=7.2Hz), 2.59 (1lH, dd, J=16.5, 8.1Hz),
2.75=-2.85 (28, m), 2.95 (3H, 8), 3.00-3.10 (4H, m), 3.90-4.00
(3H, m), 4.58 (1H, br s), 6.59 (1H, d, J=2.6Hz), 6.69 |
(1H, dd, J=8B.4, 2.6Hz); 6.98 (1H, d, J=B.4Hz)

Specific rotation: [a]y®® = -50.0° (c = 0,50, MeOH)
(8)~4~[2-(tert~-Butoxycazrbonylamino)~1,2,3,4-
tetrahydronaphthalen-7-yloxy]-N,N~dimethylbutyramide (396 mg)

was dissolved in 5 ml of methylens chloride, 5 ml of
ﬁrifluoroacetic acid was added to the solution with stirxring
under ice~cooling, and the mixture was stirred for 15 minutes
and then subjected to 15 minutes of reaction at room
tempexature. The reaction solution was concentrated under
reduced pressure, methylene chloride, water and sodium
bicarbonate wére added to the residue, and the mixturé was
setirred at room temperature for 30 minutes. The organic
layar was separated and dried over anhydrous magnesium’

sulfate. By evaporating the solvent under reduced pressure,
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263 mg of (S)-4-(2-amino~1,2,3,4-tetrahydronaPhthalen-7-
yloxy)~N,N-dimethylbutyzramide was obtained in the oily form.
IR (neat): 3464, 1618 cm™!
JH-NMR (CDC1s) |
5 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, &), 3.00 (3H, 8),
3.05-3.20 (1H, m), 3.30-3.50 (1H, m), 3.96 (2H, t, J=5.9Hz),
5.89 (ZH,.bf ), 6.60 (1H, d, J=2.3Hz), 6.68
(1H, dd, J=8.4, 2.3Hz), 6.96 (1H, d, J=8.4Hz)
Specific rotation: [o]; = -46.2° (c = 0.45, MeOH)
Reference Example 2 | ..
(S)-Z-(z-imino-l,2,3,4-tetrahydronaphtha1en-7-f10xy)-
N, N-dimethylacetamide acetata' ?
(S)-2;(Benzylo#ycarbonylaminq)-V-hydroxytetralin
(13.4 g) was dissolved in 120 ml of N,N-dimethylformamide,
8.27 g of 2-bromo~N,N-dimethylacetamide and 22.0 g of cesium

carbonate were added to the solution, and the mixture was

stirred at room témperature for 6 hours. The reaction
solution was pouied into ice-water, extracted with ethyl
acetate, the axtxact‘was washed with water, and then dried
over anhydrous magnesium sulfate. The solvent was evaporated
under reduced pressurs and the resulting residue wae
crystallized by adding diethyl ether to Giva 14.0 g of (8)=-2-
{2-(benzyloxycarbonylanino)«-1l,2,3,4~tetrabydronaphthalen-7-~
yloxy]-N,N-dimethylacetamlde having a melting point of 117 to

118°cC.
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IR (KBr): 3465, 3284, 1704, 1667 cm™

Jg-NMR (CDC1y)

6 ppm: 1.70-1.85 (1H, m), 2.00-2.10 (1H, m), 2.63

(1H, dd, J=16.5, 7.4Hz), 2.75-2{85 (24, m), 2.97 (3H, B),
3,05-3.15 (4H, m), 4.00-4.10 (1H, m), 4.64 (2H, 8), 4.75-4.85
‘(1H, m), 5.10 (2H, 8), 6.63 (1M, d, J=2.7Hz), 6.75

(1H, dd, J=8.4, 2.7Hz), 6.99 (1H, d, J=8,4Hz),

7.25~7.40 (5H, m)

Spacific rotation: [a];®® = -41.0° (c = 1.02, MeOH)

(8)~2~[ 2-(Benzyloxycarbonylamino)-1,2,3, 4~
tetrahydronaphthalen-7-yloxy]—N,N-&Lmethylacetmide (100 mg)
and 20 mg of 10% palladiwn-;carhan were auspendad in 5 ml of
acetic acid and the suspension was stirred at room
temperature for 3 houré in an atmosphere of hydrogen. The
catalyst was removed by filt:_':ation, the filtrate was
concentrated under reduced pressure, and the residue was
recrystailized from ethanol-diethyl ether to give 72 mg of
(S§)~2~(2-amino-1,2,3,4~-tetrahydronaphthalen-7-yloxy)-N,N-
dimethylacetamide acetate having a melting point of 135 to
142°C.

IR (KBxr): 3431, 2636, 2158, 1656 cm™

‘H-NMR (DMSO-d;)

6 ppm¢ 1.40~1.60 (lH, m;, 1.8l (3H, 8), 1.85-2.00 (ll‘i, m),
2.40-2.55 (1H, m), 2.60-3.15 (10H, m), 4.71 (2H, s),
5.60-6.55 (3H, m), 6.61 (1H, d, J=2.7Hz), 6.65

(1H, dd, J=8.4, 2.7Hz), 6.95 (lH, d, J=B.4Hz)
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Specific rotation: [a]py®® = -46.8° (c = 0.99, AcCOH)
Reference Example 3
2-Brdmo-l-(2,Z-dimethylbenzo[l,2-d]-l,3-dioxan-6-y1)-

l-ethanone

| ~ 2=-pcetoxymethyl-4~bromoacetylphenyl acetate (18.6 g)
was dissolved in 90 ml of methanol, 100 ml of 47% hydrobromic
acid was added with stirring under icé-cqoling, and the_
mixture was subjected to 16 hours of reaction at room
temperature. Water was added to the reaction salution with
stirring under ice-cooling, and the resulting precipitates
were collected by filtration and washed with water and ﬁegane
to give 9.54 g of Z-bromo?4'-hydroxy-3'-
hydroxymathylacetophenonafhaving'a melting point of 117 to
119°c. ' -
IR (KBr): 3440, 1677 cm™!
IH-NMR (DMSO-d,) '
6 ppm: 4.50 (2H, s), 4.75 (2H, 8), 5.10 (1H, br s), 6.87
(1, d, J=8.5Hz), 7.79 (1H, dd, J=8.5, 2.4Hz), 7.99
(1H, d, J=2.4H2), 10.52 (1H, 8)

2-Bromo-4'-hydroxy-~3’~hydroxymethylacetophenone

(17.7 g), 124 mg qi p~toluenesulfonic acid monohydrate and -
256 ml of acetone dimeth ;. acatﬁl were dissolved in 256 ml of -
fcetone and the mixture was heated under refliux for 36
minutes. After cooling, a éaturated sodium bicarbenate
aqueous.solution vag added to the resction sclution, and the

mixtura was extracted with ethyl acetate. The extract was
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_washed with water and brine and then dried over anhydrous
magnesium sulfate. The solvent was evaporated under raduced
.pressure and the xesulting reqidue was purlfied by silica gel
medium pressure liquid column chromatography (eluent:
hexane/ethyl acetate = 7/%) to give 11.9 g of 2~bromo~1-(2,2-
dimethylbenzo[1l,2~d]~1,3~dioxan~6-yl)~1l-ethanone having a
melting point of 52 to 54°C.

IR (KBr): 1693 cm*

!H-NMR (CDC1,)

§ ppm:  1.57 (6H, 8), 4.37 (2H, s), 4.89 (2H, s), 6.88

(1B, d, J=8.6Hz), 7.69 (IH, d, J=2.2Hz), 7.82 -

(1#, dd, J=8.6, 2.2Hz)
Reference Example 4 ‘

(=)-2-[ (28)=2~-[ [ {2R)~2~(2,2-Dimethylbenzo[1l,2-d}~1, 3-
dioxan-6-yl)=-2-hydroxyethyljaminoj]-1,2,3,4-
tetrahydronaphthalen-7-yloxy)~N, N-dimethyacetamide

6-Bromo-2, 2~-dimethylbenzo[1,2-d]-1,3~dioxane (30.0 g)
was dissolved in 610 ml of tetrahydrofuran, 136 ml of 1.56 M
n-butyl lithium in hexane was added to the solution with
stirring at -80°C, and the mixture was subjected to 15
minutes of reaction. With stirring at -B80°C, the reaction
solution was added to 200 ml of tetrahydrofuran solution
containing 21.6 g of diethyl oxalate, and the mixture was
- subjected to 1 hour of reaction. Then, 100 ml of ethanol and
100 ml of ethanol solution containing 1.40 g of sodium

borxohydride were added in that oxder. The reaction solution
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wag stirred at -30°C for 30 minutes, 8.26 ml of acetic acid
was added, and the mixture was stirred for 5 minutes. Then,
50 ml of aqueous solution containing 14.8 g of potassium
bicarbonate was added, and the xeaction solution was
ccncantrated under reduced pressure. Water wag added to the
residue, and the mixture was extracted with ethyl acetate.
The extract was washed with brine and then dried over
anhydrous magnesium aulfaté. The solvent was evaporated
under reduced pressure and the resulting residue was purified
by silica gel medium pressure liquid column chromatography
(eluent: hexane/ethyl acetats = 5/1) to give 25.1 g of é&thyl
2-(2,2-dimethy1benzo[1,2—d]—1,34dioxan-5-yl)—2-hydroxyacetate
in the oily form. "

IR (neat): 3467, 1736 cm™

H-NMR (CDCl,)

§ ppm: 1.24 (3H, t, J=7.1Hz), 1.54 (6H, s), 3.39
(14, d, J=5.6Hz), 4.10-4.35 (2H, m), 4.84 (2H, s),
5.06 (1H, d, J=5.6He), 6.80 (1H, d, J=8.4Hz), 7.03
(14, d, J=1.9Hz), 7.18 (1H, dd, J=~8.4, 1.9Hz)

Ethyl 2-(2,2-~dimethylbenzo[l,2-d]-1,3-dioxan-6-yl)-2-
hydroxyacetate (78.3 g) was dissolved in 145 ml of ethanol,
176 ml of 2 N sodium hydroxide agueous solution was added to
the solution with stirring under lecs-cooling, and the'mixture
was subjected to 1.5 hours of reaction at room tempaerature.
With stirring under ice-cooling, 174 ml of 2 N sulfurié acid

aquecus solution was add=zl to the reaction solution, water
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and brine were then added, and the mixture was extracted with

ethyl acetatse. The extract was washed with brine and then

dried over anhydrous magnéaium sulfate. The solvent was

evaporated under reduced pressure and the resulting residue

was dilssolved in 210 ml of ethanol. Then, 50.3 g of (R)=(+)~

1-(1-n;phthyl)athylamina was added and the mixture was

allowed to atand at room ﬁemparature to give-48.3 g of

pracipitated crystals. By recrystallizing the resulting

crystals from 88 ml of ethancl, 43.6 g of 1:1:1 salt of (~)=-

(R)-2~(2,2~dimethylbenzo[l,2~d]~1,3~dioxan-6-yl)=~2-

hy&roxyacetic acid, (R)~(+)-1-(l-naphthyl)ethylamine, and

ethanol, having a melting point of 164 to 165°C.

IR (KBr): 3327, 1567 cm- |

'H-NMR (CDCl,)

§ ppm: 1.15-1.30 (SH, m), 1.38 (3H, 8), 3.70

(2H, q, J=7.0Hz), 4.15 (1H, 8), 4.38 (1H, d, J=15.2Hz),

4.49 (1H, d, Jélsféuz), 4.71 (1H, q, J=6.7Hz), 6.46

(1H, d, J=8.4Hz), 6.53 (1H, d, J=1.8Hz), 6.61

(lH, dd, J=8.4, 1.88z), 7.30-7.45 (2H, m), 7.50-7.65

(2H, m), 7.75 (1H, d; J=8.4Hz), 7.84 (1H, d, J=7.9Hz),

7.91 (1H, d, J=8.1Hz)

Specific rotation: [d]f’==~33.7° (¢ = 0.52, MeOH) S
A 1:l:l salt (43.6 g) of (~)-(R)~2-(2,2- ‘

dimethylbenzo[1,Z—d]-l,B—dioxan—G-yl)-2—hydroxyacetic acid,

(R)-(+)=-1-(l-naphthyl)ethylamine and ethanol was suspended in

a two layer mixture of 200 ml of water and 300 ml of ethyl
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acatate, 47.9 ml of 2 N sulfuric acid agueous solution was
added to the suspension with stirring under ice-cooling, and
- the mixture was stirred for 30 minutes. The reaction
solution was filtered through celite, and the organic layer
of the filtrate was washed with water and dried over
anhydrous magnesium sulfate. The solvent was evaporated
under reduced pressure and the resulting residue was
recrystallized from ethyl ﬁcetate—diisopropyl ether to give
22.8 g of (~)~(R)=-2-~(2,2-dimethylbenzof{l,2~d]j~1,3-dioxan~6-~
yl)-2-hydroxyacetic acld having a melting point of 115 to
118°C (decomposition). | ' -
IR (KBr): 3397, 2638, 1701 cm
JH-NMR (DMSO-d;) '
& ppm: 1.45 (6H, 8), 4.81 (28, 8), 4.92 (1H, B), 5.80
(1®, br), 6.75 (1H, d, J~8.4Hz), 7.09 (1H, d, J=1.8Hz),
7.18 (1H, dd, J=B8.4, l.8Hz), 12.50 (1H, br)
Spacific:rotationz [@)p® = -113.3° (c = 1.54, MeCN)

(-)=(R)=2=(2,2~Dimethylbenzo(l,2-d]-1,3-dloxan-6-yl )~
2-hydroxyacetic acid (130 mg), 148 mg of (8)~2-amino-7~
hydroxytetralin hydrobromide and 243 mg of benzotriazol-l-
Yloxytris(dimethylamino)phosphonium hexafluorophcsphate were
dissolved in 1.4 ml of N,N-dimethylformamide, 0.15 ml of o
triethylamine was added to the soluticn with stirring'under
ice~cooling, and the mixture.was subjected to 15 hours of
reaction. Water was added to the reaction solution and the

mixture was extxacted with ethyl acetate. The extract was
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washed with water and dried over anhydrous magnesium sulfate.
The solvent was evaporated under reduced pressure and the
resulting residue was purified by aminopropylated silica gel
medium pressure liquid column chromatography (eluent: ethyl
acetate/acetone = 4/1) and then recrystallized from ethyl
acetate to give 186 mg of (~)-(2R})-2-(2;2-
dimathylbenzo{l,2-d]-1,3—dioxan-s;y1)-2-hydroxy-n-((25)-7-
hydroxy=1,2,3,4~-tetrahydronaphthalen~2-~yl Jacetamide having a
melting point of 168 to 170°C.
IR (KBr): 3373, 3263, 1642 ot
IH-NMR (CDCl;)
§ ppms 1.49 (3H, s), 1.51 (3H, s), 1.60~1.80 (1H, m),
1.90-2.00 (1H, m), 2.50 ¢lH, dd, J=16.3, 8.3Hz), 2.60-2.80
(2H, m), 2.92 (1H, dd, J=16.3, 5.0Hz), 3.60 (1H, br),
4.15-4.25 (1H, m), 4.73 (2H, 8}, 4.93 (1H, e), 6.20 (1H, br),
6.36 (1H, d, J=2.5Hz), 6.50 (1H, d, J=8.0Hz), 6.59 (1H, dd,
J=8.3, 2.5Hz), 6.77 (1H, d, J=8.4Hz), 6.88 (1H, d, J=8.3Hz),
6.93 (1H, d, J=2.0Hz), 7.12 (1K, dd, J=8.4, 2.0Hz)
Specific rotationi [a]p?® = -101.2° (c = 0.52, MeOH)
(=)=({2R)-2-(2, Z—bimethylbenzo[ 1,2-d}-1,3=dioxan=6~
yl)-2-hydroxy-N=-{ (25)«7=~hydroxy~-1l,2,3,4-tetrahydronaphthalen~
2-yl)acetamide (686 mg) was dissolved in 50 ml of
tetrahydrofuran, 3.58 ml of 2 M borane-dimathylsulfide
complex in tetrahydrofuran was added, and the mixture was
heated under reflux for 3 hours. Then, 5.0 ml

tetrahydrofuran solution containing 1.34 g of triethanolamine
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was added, and the mixture was again heated under reflux for

15 hours. After cooling, water was added to the reaction

solution, and the mixture was ext:acted with ethyl acetate.

The extract was washed with water and then dried over

anhydrous magnesium sulfate. fhe solvent was evaporated

under reduced pressure and the resulting residue was

recrystalllized from ethyl acetate to give 560 mg of (=)=(1lR)=

1-(2,2-dimethy1benzo[1,2-d]-1,3-dioxan-6-yl)-2-[((25)-7-

hydroxy-1,2,3,4~tetrahydronaphthalen-2-yl)aninojethanol

having a melting point of 156 to 158°C.

IR (XBr): 3400 cm* .

H-NMR (CDCIl;)

6§ ppm: 1.50-1.70 (7H, m), 2.00-2.10 (1H, m), 2.55

(14, dd, J=17.5, 10.4Hz), 2.65-2.85 (3H, m), 2.90-3.10

(34, m), 4.61 (1H, dd, J=9.1, 3.5Hz), 4.84 (2H, s), 6.53

(1K, d, J=2.3Hz), 6.60 (1H, dd, J=8.2, 2.3Hz), 6.80

(1H, d, J=8.4Hz), 6.94 (1H, d, J=6.2Hz), 7.02 (1K, B),.

7.14 (1K, 4, J=8.4Hz)

Specific rotationt [a]p® = -59.0° (¢ = 1.02, MeOH)
(=)=(1R)~1-{2,2-Dimethylbengo[l,2~d]~1,3-dioxan-6~

yl)-2-{((28)-7~hydroxy~1,2,3,4-tetrahydronaphthalen-2-

yl)aminojethanol (5.15 g) and 11.3 ml of o~

N,N-diigsopropylethylamine were added to 125 ml of metﬁylene

chloride and, while stirring at -15°C, 16 ml methylene

Chloride solution containing 5.51 ml of triflivorocacetic

anhydride was added to the resulting suspsnsion, and the
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nixture was subjected to 30 minutes of reaction. The
reaction solution was warhed with water and dried over
anhydrous magnesium sulfate. Then, the solvent was
evaporated under reduced pressurs. The resulting residue was
disgolved in 63 ml of N,N-dimethylformamide, 5.0 g of
molecular sieves 4A powder, 3.24 g of 2-bromo-N,N~
dimethylacetamide and 19.0 g of cesium carbonate were added
to the solution, and the mixture was stirred at room
temperature for 2 hours. "Then, 2.02 ml of diethylamine was
added and the mixture was subjected to 20 minutes of reaction
at room tempéiature. After adding 90 ml of. water and 180 ml
of methanol to the reaction solution under ice-~cooling, thé
mixture was stirred at room temperature for 1.5 hours. Then,
brine was added and thé mixture was extracted with ethyl
acetate. The extract was washed with brine and then dried
over anhydrous magnesium sulfate. The solvent was evaporated
under reduced pressure and the resulting residue was purified
by aminopropylated silica gel medium pressure liquid column
chromatography (eluent: ethyl acetate) to give 3.22 g of (=)=
(2R)~2~[ (28)-2-[[2-(2,2~dimethylbenzo[l,2~-d]~1,3-dioxan-6~
yl)-Z-hydroxyethyljnmino]—l,2,3,4-tetrahydronaph;halen-?—
yloxy]-N,N—diﬁethylacet&mide in the oily form. -
IR (neat): 3401, 1656 cm! |

IH-NMR (CDClg)

6§ ppm: 1.50-1.70 (7H, m-, 2.00-2.10 (1H, m), 2.56

(1H, dd, J=15.2, 8.UKz), 2.65-3.10 (12H, m), 4.5%
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(1H, dd, J=9.1, 3.5Hz), 4.64 (2K, 8), 4.84‘(2H, 8), 6.65
(1H, d, J=2.6Hz), 6.73 (lH, dad, J=8.4, 2.6Hz), 6.79
(1H, d, J=8.4Hz), 6.99 (1H, d, J-8.4Hz), 7.02
(1H, d, J=2.0Hz), 7.14 (1H, dd, J=8.4, 2.0Hz)
Specific rotation: [d]pz’ = «46.0° ('c = 1.23, MeOH)
Reference Example 5 -

(=)-1-[2-[(28)~2-[[(2R)~2~(2,2~Dimethylbenzo[l,2=-d]~
1,3-dioxan=6-yl)=-2-hydroxyethyl]amino]-1,2,3,4-
tetrahydronaphthalen-7-yloxy]acetyllpyxzolidine

The reactions and treatments of Reference Example 4
were repeated except that l—bromoaéetylpyrrolidine was used
instead of z—brcmo—N,N-dimathylacetamide, théraby
obtaining amorphous (=)=l=[2~[(28)-2-[[(2R)~-2~(2,2-
dimethylbenzo[l,2~d]~1l,3~dioxan-6~yl)~2-hydroxyethyl Jamine]-
1,2,3,4-tétrnﬁydronaphthalen—7-yloxy]acetyl]pyrrolidine.
IR (£ilm): 3401, 1649 cm
!H-NMR' (CDCl,)
§ ppm: 1.45-1.70 (7H, m), 1.80-2.10 (5H, m), 2.56
(1H, dd, J=15.4, B.3Hz), 2.70-3.05 (6H, m), 3.45-3.60
(4H, m), 4.55-4.65 (3H, m), 4.85 (2H, &), 6.65 |
(1H, d, J=2.7Hz), 6.73 (1H, dd, J=B.4, 2.7Hz), 6.79.
(1H, d, J=8.4Hz), 6.99 (1H, d, J=8.4Hz), 7.02
(14, d, J=1.9Hz), 7.14 (.31, 4d, J=~8.4, 1.9Hz)

Specific rotationt [@]p® = -47.0° (¢ = 1.13, MeOH)
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(=)=1«[2=[(25)=2~[{(2R)=~2~(2,2~Dimethylbenzo[l,2-d]~
1,3-dioxan-6~yl)~2~-hydroxyethyljaminoj~1,2,3,4~
tetrahydronaphthalean-7-yloxylacetyl Jpiperidine

The reactions and treatments of Referencae Example 4
were repeated except‘ that l-bromoacetylpiperidine was used
instead of 2-bromo-N,N-dimethylacetamide, thereby
obtaining amorphous (=)=lw[2e=[(28)=2=[[(2R)=2~(2,2~ |
dimethylbenzo(l,2~d]~1,3~dioxan~6~yl)}~2-hydroxyethylamino ] -
1,2,3,4 -tetrahydronaphthalen~7-yloxylacetyl Jpiperidine.
IR (film): 3402, 1649 cm! .
IH.NMR (CDCl,) .
6 ppm: 1.40-1.70 (13H, m), 1.95-2.10 (1H, m), 2.50-3.10
(74, m), 3.40-3.60 (4H, m), '4.55-4.65 (3H, m), 4.85 (2H, 8),
6.65 (1H, d, J-2.7Hz),-6.73 (1R, dd, J=B.4, 2.7Hz),
6.80 (1H, d, J=B.4Hz), 6.99 (1H, d, J=B.4Hz), 7.02
(1H, d, J=1.BHz), 7.14 (1H, dd, J=8.4, 1.BHz)
Specific rotation: [a]y?® = «45.6° (¢ = 1.00, MeOH)

(-)-4-[2-[(28)=-2~[[(2R)~-2~(2,2~Dimethylbenzo[1,2~d]~
- 1,3~dioxan~6~yl) ;Z-hydroxyethyl lamino}-1,2,3,4~
tetrahydronaphthalen~7~-yloxylacetyl Jmorpholine

The reactione and treatments of Reference Example 4
were repeated except that'4—bromoacetylmorpholine was used
instead of 2-bromo~N,N-dimethylacetamide, thereby .
obtaining amorphous (=-)~4-[{2~[(25)~2-[[(2R)=2~(2,2~
dimethylbenzo[1,2-d}~1,3-dioxan~6-yl)-2-hydroxyathyl Jaminc]-
1,2,3, 4—tetrahydronaphthalen-7—yloxy;_lacetyl ]morpholiné .
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IR (KBr): 3438, 1652 cm™
lH-NMR (CDCl;)
5§ ppmi1  1.45-1.70 (7H, m), 2.00-2.10 (1H, m), 2.50~3.10
(78, m), 3.55-3.75 (8H, m), 4.59 (1H, dd, J=9.1, 3.4Hz),
4.65 (2H, s), 4.85 (2H, 8), 6.65 (1H, d, J=2.6Hz), 6.72
(1H, dd, J=8.4, 2.6Hz), 6.80 (1E, d, J=8.4Hz), 7.00
(1H, d, J=8.4Hz), 7.03 (1H, d, J=1.8Hz),.7.14
(1H, dd, J=8.4, 1.8Hz) |
Specific rotation: [qln” = «52,2° (¢ = 0.54, MeOH)
Reference Example 6
The reactions of Refeience-Example 4 ware repeated
excopt that (s)-(é)ul-(I_naphthyl)athylamine vas used instead
of (R)—(+)~1—(dwnagnthyl)ethylgmine to give (+)-(8)-2-(2,2~
dimethylbénzo[1,Z—d]-l;S—dioxan-s-yl)-Z«hydroxyacetic acid,
and the following compounds were subssquently obtained.
(=)=2=[ (2§)=2=[[ (28)=2=(2, 2~Dimethylbenzo[l,2~d]~
l,3—dioxﬁn~6—yl)—2—hydroxyethyl]amino]-l,2,3,4-
tetrahydronaphthalen-?-yloxy]-N,N-dimethylacetamide
Melting point: 130-131°C (xrecxystallization solvent: ethyl
acetata) ‘ |
IR (XBr)s 3432, 1652 cm™
'H=-NMR (CDC1;)
§ ppm: 1.45-1.65 (7€, m), 2.00-2.10 (1H, m), 2.58
(1H, dd, J=16.0, 8.9Hz), 2.65-3.10 (12H, m), 3.65 (1H, br),
4.60 (1H, dd, J=8.2, 3.5Hz), 4.64 (2H, s), 4.85 (2H, 8),
6§.65 (1H, d, J=2.6Hz), 6.73 (in, dd, J=8.4, 2.6Hz),
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6.80 (J-H' d’ J=804KZ)' 6.99 (1H, d, J=8-4HZ),_7-02.
(IH, d, J-I-SHZ), 7.1‘ (1H, dd’ J=8I4, 1-9H=)
1.20, MaOH)

-Specific rotation: [@]p®® = -25.6° (c
(=)~1-[2-[(25)-2-[[(28)~2~(2,2-Dimethylbenzo{l,2-d]~
1,3-dioxaq—6-yl)-2-hydroxyathy1}amino]-1,2,3,4-
tetrahydronéphthalenﬂ-yloxy]acetyl ]pyiiolidine
Amoxphous
IR (XBr): 3415, 1649 cm-!
‘H-NMR (CDClg) .
§ ppm: 1.50-1.70 (7H, m), 1.80-2.10 (5H, m), 2.55-3.10
(7H, m), 3.52 (4H, t, J=6.6Hz), 4.55-4.65 (1H, m), 4.58"
'(ZH, 8), 4.85 (2H, 8), 6.65 {1H, 4, J=2.6Hz), 6.74
'(1¥, dd, J=8.4, 2.7Hz), 6.80 (1H, d, J=8.4Hz), 6.95-7.05
(2, m), 7.10-7.15 (13; m) |
Specific rotation: [a],® = =26.9° (¢ = 1.00, MeOH)
Reference Example 7
é-[(25)—2-[[(2Rs)-2-[4-senzyloxy-3-(2-
banzyloxyethyl)phenyl]-2-hydroxyethyljaminoj-1,2,3,4~
tetrahydronaphthﬁlen-?-yloxy]—N,N—dimethylacetamide
Methyl 2-(5-acetyl-2-hydroxyphenyl)acetate (8.0 g)
was dissolved in 120 ml of N,N-dimethylformamide, 5 ml of
benzyl bromide and 5.8 g of potassium carbonate were added to
the solution, and the mixture was stirred at room tamﬁarature

‘for 16 hours. About 100 g of ice and 200 ml of hexane were

added to the reaction solution, and the mixture was

vigorously stirred while adding 200 ml of water. Thereafter,
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the precipitated crystale were collected by filtration and
recrystallirzed frorm methylene chloride-hexane to give 10.1 g
of methyl 2~(5-acetyl-2-benzyloxyphenyl)acetate having a
melting point of 85 to 87°C.
IR (KBr): 1747, 1682 cm*
IH-NMR (CDC1ls) e
6 ppms 2.55 (3H, 8), 3.64 (3H, 8), 3.71 (2H, 8),
5.16 (2H, =), 6.96 (1H, d, J=8.6Hz), 7.30-7.40 (5H, m),
7.85 (1H, d, J=2.3Hz), 7.89 (1H, dd, J=8.6, 2.3Hz)

Methyl 2-(5-acetyl-2-benzyloxyphenyl)acetate (9.0 g),
18 ml of methyl orthoformate and 18 ml of ethylene glycol
were dissolved in 300 ml of methylene chloride, 60 mg of
p~toluenesulfonic acid monohydrate was added t6é the solution,
and the mixture was haa;ted undex reflux fox 12 hours. After
cobling, 0.14 ml of triethylamine was added to the reaction
_solution end the mixture vas stirred for 15 minutes. The
reaction.solution vas partially purified by silica gel.flash
column chromatography (eluent: methylene chloride) and then
further purified by silica gel medium pressure liguid column
chromatography (eluent: hexane/diethyl ether = 3/2) to give
9.2 g of methyl 2-[2-bengzyloxy-5-(2-methyl-1,3-dioxolan-2-
yl)phenyl]aceﬁata in the oily form.
IR (neat): 1742 cm-“ |

‘H-NMR (CDCl,)
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§ ppmt 1.65 (3H, ), 3.63 (3#, 8), 3.68 (2H,"s),
3.80~3.85 (2H, m), 4.00-4.05 (2H, m), 5.07 (2H, ®),
6.88 (1H, d, J=8.4Hz), 7.30-7.45 (7H, m) _

' Methyl 2-[2-benzyloxy-5-(2-methyl-1,3-dioxolan-2-
yl)phenyl]acetate (9.0 g) was dissolved in 130 ml of diethyl
ether, 1.0 g of lithium aluminum hydride in small portione
was added to the solution with stirring under ice-cooling,
and the mixture was subjected to 1 hour of reaction. Water
was added in small portions to the reaction solution with
stirring under ice-cooling, and the thus formed precipitates
were removed by filtration. By concentrating the resulting
filtrate under reduced pressure, 9.0 g of 2=-[2-benzyloxy~5-
;(Z-methyl-l,B;dioxolan—z-yl)phenyl]ethanol was obtained in
the olly form. |
IR (neat): 3442 cm’!

'H~NMR (CDCl;)

§ ppm: 1.60-1.70 (4H, m), 2.96 (2H, t, J=6.5Hz),

3.75-3.90 (4H, m), 3.95-4.10 (2H, m), 5.08 (2H, s),

6.89 (1H, dd, J=7.0, 2.0Hz), 7.30-7.45 (7H, m)
2-~[2-Benzyloxy-5-(2-methyl~1,3-dioxolan~2=

yl)phenyllethanol (9.0 g) was dissolved in 100 ml of N,N-

dimethylformamide, 1.26 . of sodium hydride in 60% oil was

added to the seluti.n with stirring under ice—cooling; and

the mixture ﬁéa subjected to 1 hour of reaction at room

temperature. Then, 3.75 ml of ben2yl bromide was added with

stirring under ice-~cooling and the mixture wag subjected to
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16 hours of raaétion at room temperature. Then, 100 g of ice

and 100 ml of water were added to the reaction solution, the

mixture was aextracted with diethyl ether, and then the

soclvent was eﬁaporated under reduced pressure. The resulting

residue was dissolved in 50 ml of 1,2-dimsthoxyethane, 10 ml

of 1 N hydrochloric acid was added to the solution, and the

mixture was stirred at room tempexature fox 30 minutes.

Water was added, the mixture was extracted with diethyl

ether, and the extract was dried over anhydrous magnesium

sulfate. The solvent was evaporated under reduced pressure

and the resulting residue was pnrified by silica gel medium

présaure liquid column chromatography (alﬁant: hexane/dlethyl

ether = 2/1) to give 8.5 g éf 4’-benzyloxy-3’=-(2-

benzyloxyethyl)acetophénone in the oily form.

IR (neat): 1677 cmt

IH~NMR (CDCls)

& ppm: 2.54 (3H, s), 3.05 (2H, t, J=7.0Hz), 3.73

(2H, t, J=7.0Hz), 4.52 (2H, 8), 5.13 (2H, s),

6.92 (1H, d, J=8.5Hz), 7.20-7.40 (10H, m), 7.83

(1H, dd, J=8.5, 2.3Hz), 7.86 (1H, d, J=2.3Hz)
4’'-Benzyloxy=-3'~(2-benzyloxyethyl )acetophenone

(8.0 g) and 0.4 ml of 30% hydregen bromide acetic acid

solution were dissolved in 80 ml of chlorofoxrm and, wﬁile

stirring at room temperature, 30 ml of chloroform solution

containing 1.1 ml of bromine was added to the solution’

dropwise during 2 hours. The reaction sclution was
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concentrated ‘under reduced pressure and the resulting residue
waeg purified by silica gel medium pressure liquid column
chromatography (eluent: hexane/diethyl ether = 2/1) to give
3.9 g of 4’~benzyloxy-3'~(2-benzyloxyethyl)-2-
bromoacetophenone having a melting point of 53 to 56°C.

IR (RBr)s 1684 cm™ -

IH-NMR (CDC1;)

6 ppms 3.04 (2H, t, J=6.9Hz), 3.73 (2H, t, J=6.9Hz), 4.38
(2, e), 4.51 (2H, s), 5.14 (2H, s), 6.95 (1H, d, J=8.4Hz),
7.20-7.45 (10H, m), 7.85-~7.90 (2H, m)

Water (20"m1) and méthyleﬁé chloride (20 ml) were
added to 600 mg bf'éﬁhyl-(S)-z—(2~amino-l,2,3,4-
tetrahydronaphthalen-7-yloky)acetate hydrochloxride, 300 mg of
sodium bicarbonate was'added to the nixture with stirring
under lce-cocoling, and the mixture was stirred for 30
minutea. The oxganic laysr was separated and dried over
anhydrous magnesium sulfate, and the solvent was evaporated
under reduced pressure. The resulting residue was dissolved
in 0.5 ml of N,N-dimethylformamide, 1 ml of N,N-
dimethylformamide solution containing 440 mg of 4'=benzyloxy~
3'-(2-benzy10xyethyi)-2-bromoacatophenone was added. to the
solution with stirring and cooling at -10°C, and the mixture
wag subjected to 20 minutes of reaction at 0°C. The feaction
solution was again cooled to -10°C, 190 mg of sodium
borchydride and 4 ml of ethanol were added to the solution

with stirring in that order, and the mixture was subjected to
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10 minutee of reaction at 0°C. The reaction mixture was -
poured into ice water and extracted with ethyl acetate. The
- extract was washed with water,and:dried ovexr anhydrous
magnesium sulfate, and then the solvent was evaporated under
raduced pressure. The resulting residue wase dissolved in

10 ml of £etrahydrofuran, 0.7 ml of triethanolamine was added
to the solution, and the mixture was heated under reflux fox
16 hours. After cooling, water was added and the mixture was
extracted with ethyl acetate. The extract was washed with
water and then dried over anhydrous magnesium sulfata. 'Tha
golvent was evaporated under reduced pressure and ;ha -
resulting residue was purified by silica gel medium pressure
liquid column chromatography (eluent: methylene f
chloride/ethanol = 30/1) to give 540 mg of ethyl 2-[(25)-2-
[{(2RS)=2~(4=bonzyloxy~3~(2=-benzyloxyethyl )phenyl]=-2-
hydroxyethyllamino]=l,2,3,4~tetrahydronaphthalen~7-
yloxyJacetate in the oily form.

IR (neat): 3297, 1759, 1736 cm

IH-NMR (CDCl;)

5§ ppms 1.30 (3H, t, J=7.1Hz), 1.50-1.65 (1H, m), 2.00-2.10
(1H, m), 2.50-2.85 (4H, m), 2.90-3.10 (5H, m), 3.72.

(2H, t, J=7.3Hz), 4.27 (2H, g, J=7.1Hz), 4.51 (2H, s8),

4.57 (2H, s), 4.62 (1K, dd, J=9.0, 3.4Hz), 5.06 (2H, 8),
6.60 (1H, s), 6.69 (1H, dd, J=8.4, 2.7Hz), 6.88

(1H, d, J=8.4Hz), 6.99 (1K, d, J=B.4Hz), 7.15-7.45 (12H, m)
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Ethyd, 2-[(25)=2-[[ (2R8)~2~[4-benzyloxy-3~(2-
benzyloxyethyl)phenyl]-2-hydroxyethyl janino)=1,2,3,4-
tetrahydronaphthalen-7-yloxylacetate (256 mg) and 2.2 ml of
dimethylamine were dissolved in 2.2 ml of tetrahydrofuran,
and the solution was sealed in a tube and esubjaected to 39
hours of reaction at 60°C. The reaction solution was
concentrated under reduéad.pressure and the resulting residue
wag purified by silica gel medium pressure liquid column
chromatography (elﬁéntz'ethyl aceﬁate/ethanol = 1/1) to give
230 mg of amorphous 2=[ (2S)=2«[[(2R8)=2«[4-benzyloxy=3=(2=
‘benzyloxysthyl )phenyl]-2-hydroxyethyljamino]-1,2,3,4-
tetrahydronaphthalen-7-yloxy]~N,N-dimethylacatamide.

IR (neat): 3381, 1655, 1649 om't

H-NMR (CDCl,) "

& ppm: 1.60-1.75 (1H, m’, 2.05-3.15 (18H, m}), 3.71
(2H, t, J=7 2Hz), 4 50 (2H, s), 4.63 (2H, &), 4.75
(1H, d, J=7.4Hz), 5.05 (2H, 8), 6.63 (lH, 8), 6.74
(18, dd, J=8.4, 2.7Hz), 6.87 (1H, d, J=8.4Hz), 6.99
(1H, d, J=8.4Hz), 7.15-7.45 (12H, m)

Reference Example 8

(-)-2~-[(2S)~2=[[(2R)~2~[4~Banzyloxy-3-(2-
benzyloxyethyl )phenyl]-2~hydroxyethyl lamino]-~1,2,3, 4~
tetrahydronaphthalen-7-yloxy]-N,N-dimethylacetamide '

Benzyl 2-(2-benzyloxyethyl)phenyl ather (159 mg) ‘and
123 mg of sodium acetate was suspended in 2 ml of acetic

acid, 29 ul of bromine was added to the suspension with
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stirrxing at room temperature, and the mixture was subjected
ﬁo 1 hour of reaction. Then, 20 ml of agueous sclution
containing 100 mg of sodium sulfite heptahydrate was added,
and the mixture was extracted with ethyl acetate. The
extract was washed with water,-snturated sodium bicarbonate
aqueous solution and water in that oxder and then dried over
anhydrous magnesium sulfate. The solvent was evaporated
unﬁer reduced pressure and the resulting residue was purified
by silica gel medium pressure liquid column chromatography
(eluent: hexane/methylene chloride = 2/1) to give 173 mg of
benzyl 2~(2-benzyloxyethyl)-4-bromophenyl ether in the olly
form. ' |
IH-NMR (CDC1,) "
§ ppms 2.97 (2H, t, J=7.0Hz), 3.68 (2H, t, J=7.0Hz), 4.50
. (2K, 8), 5.02 (2H, &), 6.75 (1M, d, J=8.7Hz), 7.20-7.40
(12H, m)

éenzyl 2-(2~benzyloxysthyl)~4-bromophenyl ether
(24.0 g) was dissolved in 200 ml of tetrahydrofuran, 47.0 ml
of 1.57 M n-butyl lithium in hexene was added to the solution
with stirring at -95°C, and the mixture was subjected to 15
minutes of reaction. The reaction solution was added to
300 ml of tetrahydrofuran solution containing 10.8 g of
diethyl oxalate with stirring 4t -95°C, and the result‘:ing
solution was subjected to 1 hour of reaction. Then, 200 ml
of ethanol and 755 mg of sodium borohydride were added in

that order. The reaction solution was stirred at ~35°C for
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45 minutes, 4.70 ml_of acatic acid was added, and the mixture
was stirred for 15 minutes. Then, 300 ml of agueous solution
containing 6.9 g of sodium bicarbonate was added and then the
mixture was concentrated under reduced pressure. The
resulting crncentrrte was extracted with ethyl acetate, and
the extiact was washed with water and then dried over
anhydrous magnesium sulfate. Thereafter, the solvent was
evaporated under reduced pressure and the resulting residue
was purified by silica gel medium pressure liquid column
chromatography (eluent: hexane/ethyl acetate = 3/1) to give
19.9 g of ethyl 2-[4~benzyloxy-3-(2-benzyloxyethyl)phenyl]-2-~
hydroxyacetate in the oily form.
IR (neat): 3456, 1735 cm™
lﬁ-mm {CDC1,)
& ppms 1.21 (3H, t, J=7.1Hz), 3.02 (2K, t, J=7.3Hz), 3.34
(1H, d, J=5.9Hz), 3.70 (2H, t, J=7.3Hz), 4.10-4.30 (2H, m),
4.51 (2H, s), 5.05 (2H, s), 5.08 (1H, d, J=5.9Hz), 6.87
(1H, d, J=B.4Hz), 7.20-7.40 (12H, m) ,
Ethyl 2—t4ubenzyloxy-3-(z-benzyloxyethyl)phenylj-2-
hydroxyacetate (39.7 g) was suspended in 40 ml of ethanol,
57 ml of 2 N asodium hydroxide aqueous solution was added to
the suspension with stirring under iceucpoling, and the
mixture was subjected tc 1 hour of reaction at room '

temperature. Then, 57 ml of 2 N sulfuric acid agueous

solution was added to the reaction sclution with etirring’

under ice-cooling, and the mixture wae oxtracted with ethyl
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acetate. The extract was washed with watex and then dried -
over anhydrous magnesium sulfate. Thereafter, the solvent
was evaporated under reduced pressure to give 35.1 g of 2-[4-
benzyloxy-3~-(2~benzyloxyethyl)phenyl]-2-hydroxyacetic acid in
the olly form.
IR (neat): 3399, 1734, 1719 cm!
'H-NMR (CDCl;)
6 pémz 3.01 (2H, t, J=7.1Ez), 3.71 (2H, t, J=7.1Hz), 4.50
(24, 8), 5.06 (2H, s), 5.16 (1K, =), 6.89 (1H, 4, J=B.4Hz),
7.20~-7.40 (12H, ‘m)

2—[4-Benzyloxy—3-(Z-benzylbxyethyl)phanyl]-Z— )
hydroxyacetlc acid (1.73 g), 1.18 g of (8)-2-amino-7-
hydroxytetralin hydrobromide and 1.95 g of benzotriazolel-
yloxytris(dimethylamind)phosphonium hexafluorophosphate were
dissolved in 1l ml of N,N-dimethylformamide, 1.23 ml of
triethylamine. was added to the solution with etirring at room
temperatﬁre and the mixture was subjected to 3 hours of
reaction. Water was added to the reaction solution and the
mixture wae extracted with ethyl acetate. The extract was
washed with water and then dried over anhydrous magnesium
sulfate. The solvent was evaporated under reduced pressure
and the resulting residue was partially purified by silica
gel medium pressure liquid column chromatography (eluént:
hexane/ethyl acetate = 1/1) to give 2=[4~-benzyloxy-3-(2«
banzyloxyethyl)phenyl]-z-hydroxy—N—((25)—7-hydroxy—1,2}3,4-

tetrahydronaphthalen-2-yl)acetamide (diastareomer mixture).
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The mixture was separated by silica gel medium pressurxe
liguid column chromatography (eluent: diethyl ether) to give
1.08 g of amorphous (-)—(2R)—2—{4fbanzyloxy-3-(2- |
. benzyloxyethyl)phenyl]-2-hydroxy-N~-( (28)~7-hydroxy-1,2,3,4~-
tetrahydronaphthalen~2-~yl)acetamide (low polarity isomexr) and
0.94 g of amorphous (=)=(28)=2~[4~benzyloxy-3-(2-
henzyloxyethyl)phenyl]-z—hydrOxyun-((28)77-hydroxy-1,2,3,4-
tetrahydrénaphthalen-2-yl)acetamide (high polarity isomer).
Low polarity isomer

IR (£ilm): 3382, 1650 cm™

'H-NMR (CDCl,) ‘ _ .

§ ppms 1.60-1.75 (1H, m), 1.85-2.00 (1K, m), 2.51

(1H, dd, J=16.3, 7.7Hz), 2.55-2.80 (2H, m), 2.85-3.05

(3H, m), 3.49 (1H, d, J=3.3Hz), 3.66 (2H, t, J=7.4Bz),
4.15-4.25 (1H, m), 4.47 (2H, s), 4.89 (1H, d, J=3.3Hz),

5.00 (2H, s8), 6.32 (1H, br s), 6.37 (1H, 4, J=2.5Hz),

6.49 (1H, d, J=B.0Hz), 6.56 (1H, dd, J=8.3, 2.5Hz), 6.81
(1#, d, J=8.4Hz), 6.85 (1H, d, J=8.3Hz), 7.10

(1H, d, J=2.2Hz), 7.14 (1H, dd, J=8.4, 2.2Hz),

7.20-7.40 (10H, m)

Specific rotation: [a]®* = «59.5° (c = 1.08, MeOH)

High polarity isomer |

IR (film): 3387, 1655 cm?

H-NMR (CDC1l,)

¢ ppm: 1.60-1.75 (1H, m), 1.90~2.00 (1H, m), 2.49

(1H, Qd, J=16.3, 8.3Hz), 2.65-2.80 (2H, m), 2.90-3.05
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(34, m), 3.57 (1H, br s8), 3.69 (2H, t, I=7.1Hz), 4.15-4.25
(1H, m), 4.49 (2H, s), 4.91 (1H, d, J=3.4He), 5.02
(24, &), 6.02 (1H, br 8), 6.35~6.45 (2H, m), 6.59
(1H, dd, J=8.3, 2.6Hz), 6.84 (iH, d, J=8.4Hz), 6.88
(18, d, J=8.3Hz), 7.10-7.40 (12H, m)
Specific rotationi [@],* = -4.8° (c = 1.05, MeOH)

(-)-(2R)-2~[4-Benzyloxy-3-(2-benzyloxyethyl)phenyl]~
2-hydroxy-N-{ (28)-7-hydroxy-1,2, 3, 4-tetrahydronaphthalen~2-
'yl)acetamide (low polarity isomer) (1.08 g) was dissolved in
20 ml of tetxahydrofuran, 438 pl of borane-dimethylsulfide
complex was added fo the solution, and the mixture was Neated
under reflux for 3 hours. Then, 1 ml of tetzahydrofurah
solution containing 1.14 g of triethanolamine was added and
the mixture wasé again heated under reflux for 6 hours, After
cooling, water was added to the reaction solution, and the
mixture was extracted with ethyl acetate. The extract was
washed with water and then dried over anhydrous magnesium
sulfate. Thereafter, the solvent was evaporated under
reduced pressure and the resulting residue was recrystallized
from ethyl ecetate to give 687 mg of (~)=(1lR)~1-[4~-benzyloxy=-
3-(z-benzyloxyethyl)phenyl]-z-((25)—7-hydroxy-1,2,3,4—
tetrahydronaphthalen~2-yl)ethancl having a melting point of
147 to 150°C. '
IR (KBr): 3430, 3290, 31%0 cm’!
'HeNMR (CDC1;)
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§ ppmi 1.50-1.65 (1H, m), 2.00-2.10 (1H, m), 2.54
(1, dd, J=17.7, 10.6Hz), 2.65-2.85 (3K, m), 2.90-3.10
(54, m), 3.72 (28, t, J=7.2Hz), 4.51 (2H, 8),
4.62 (1H, dd, J;S.O, 3.4Hz), 5.05 (2H, s), 6.52
(14, d, J=2.6Hz), 6.60 (1H, dd, J=8.2, 2.6H2), 6.8B7
(14, 4, J=8.3Hz), 6.94 (1H, d, J=8.2H2), 7.15-7.40 (12H, m)
Spacific rotation: {a]y’ = -47.9° (c = 1.10, tetrahydrofuran)
(=)=(1R)~1-[4-Benzyloxy-3=~(2-benzyloxyethyl )phenyl]-
2-( (25)-7~hydroxy-1,2,3,4-tetrahydronaphthalen-2-~
ylamino)ethanol (450 mg) was diessolved in 4 wml of methylene
chloxride, 860 pl of 5 N sodium hydioxide agquecus solutién and
143 mg of 2-biomo-u,N-dimsthylacatamide ware added to the
solution wlth stirring and at room temperature in that order,
and the nixture was shbjected to 3 hours of reaction at room
temperature. Then, 143 mg of 2-bromo-N,N~dimethylacetamide
was additionally added to the reaction solution, and the
nixture was subjected to 1 hour of reaction at room
temperature. Then, 267 ul of disthylamine was added and the
mixture was stirred for 30 minutes. . Brine was added to the
reaction solution, and the mixture was extracted with ethyl
acetate. Ths extract was washaed with brine and then dried
over anhydrous magnesium sulfate. The solvent was evaporated
under reduced'pressura and the resulting residue was ﬁurified
by aminopropylated silica gel medium pressure liquid column
chromatography (eluent: athyl acetate) to give 410 mg of (-)~-

2-{(28)-2-[[(2R)-2~-[4~-benzyloxy-3~(2-benzyloxyethyl )phenyl]=
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2~-hydroxyethyljamino)~1,2,3,4~tetrahydronaphthalen-7-yloxy)-
N,N-dimethylacetamide in the oily form.
IR (neat): 3410, 1656 cm
lH-NMR (CDC1:)
§ ppmt 1.50-1.65 (ju, m), 2.00-2,10 (1H, m), 2.56
(1K, dd, J=15.7, 8.4Hz), 2.65-3.10 (14H, m), 3.72
(2H, t, J=7.5Hz), 4.51 (2H, 8), 4.60-4,70.(33, m),
5.06 (2H, s), 6.58 (1H, d, J=2.7Hz), 6.74
(1H, dd, J=8.4, 2.7Hz), 6.88 (1H, d, J=8.4Hz),
6.99 (1H, d, J=8.4Hz), 7.15-7.45 (12H, m)
Specific rotation: [a],® = -41.1° (c = 1.00, MeOH)
Reference Example 9 |

(#)=2=[(28)~2-[[(28)~2~[4~Benzylogy~3i-(2~
banzyloxyethyi)phenyl];z-hydroxyethyl}amino]-l,2,3,4-
tetrahydronaphthalen~7-yloxy)-N,N-dimethylacetamide

Using (=)-(285)-2-[4-benzyloxy«3=(2-
benzyloxyethyl )phenyl ] ~2-hydroxy-N-( (28 )-7-hydroxy~1,2,3,4~-
tetrahydronaphthalen-2~yl)acetamide (high polarity isomer)
obtained in 7efefen?e Example 8, the reactions and treatments
of Reference Example 8 were repeated to give (-)=2-[(2S5)-2-
[[(25)-2-[4-behzyloxy-3-(2-benzyloxyethyl)phenyllez—
hydroxyethyl]amino]-l,2,3,4—tetrahydronaphthalen-?—yloxy)-
N,K~dimethylacetamide in the oily form. .
IR (neat): 3403, 1655 cm™
'H-NMR (CDCl,)
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& ppm:  1.50-1.65 (1H, m), 2.00-2.10 (1H, m), 2.57
(18, dd, J=16.0, B.8Hz), 2.65-3.10 (14H, m), 3.71
(24, t, J=7.2Hz), 4.50 (2H, s), 4,55-4.65 (3H, m), 5.05
(24, 8), 6.64 (1H, d, J=2.7Bz), 6.73 (1H, dd, J=B.4, 2.7Hz),
§.87 (18, d, J=8.4Hz), 6.98 (1H, d, J=B.4Hz), 7.15-7.45
(128, m) -
specific rotation: [a]y* = -24.2° (c = 1,08, MeOH)

(=)=1=[2=[ (28)~2=[ [ (2R)~2-[4-Benzyloxy~3-(2-
‘benzyloxyethyl )phenyl ]-2-hydroxyethyl Jamino]-1,2,3,4~
tetrahydronaphthalen-?-yloxy]acetyl]pyrrolidine

Using (=)=-{2R)=2-[4-benzyloxy~3=~(2=- -
benzyloxyethyl Jphenyl ]-2-hydroxy-N-( (28)-7-hydroxy-1,2,3,4~
tetrahydronaphthalen~-2-yl)acetamide (low polarity isomer)
obtained in Refexence Exampla 8 and l-bromoacetylpyrrolidine,
the reactions and treatments of Reference Example 8 were
repeated to give (-)-1-[2-[(26)-~2-[[(2R)-2~[4-benzyloxy-3~(2-
benzyloxyethyl )phenyl]-2-hydroxyethylaminoj-1,2,3,4-
tetrahydronaphthalen-7-yloxyjlacetyllpyxrrolidine in the oily
forn. '
IR (neat): 3401, 1652 cm!
'H-NMR (CDCl;)
5§ ppm: 1.40-1.75 (1H, m), 1:80-2.10 (5H, m), 2.50-2.60
(1H, m), 2.65-3.10 (8H, m), 3.45-3.55 (4H, m), 3.72
(28, t, J=7.3Hz), 4.51 (2H, &), 4.55-4.65 (3H, m), 5.06
(2H, 8), 6.67 (1K, #, J=2.7Hz), 6.74 (1H, dd, J=8.4, 2.7Hz),
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6.88 (1H, d, J=8.4Hz), 6.99 (1H, d, J=8.4Hz), 7.15-7.45
(12H, m)
Specific rotation: [a]p®® = =41.4° (c = 0.59, MeOH)
(=)=1-[{2-[(28)-2=[[(2R)-2-[4-Banzyloxy-3=~ (2~
ben iyloxyathyl yphenyl}=2=hydroxyethyl Jamino]-1,2,3,4~
tatrﬁhydronaphthalen- 7-yloxy]acetylipiperidine
Using (=)=(2R)~2«[4-~benzyloxy-3=(2-
benzyloxyethyl )pheryl ] -2-hydroxy-N-( { 28)-7-hydxoxy=-1,2, 3,4~
tetrahydronaphthalen-2-yl)acetamide (low polarity isomer)
obtained in Reference Example 8 and l-bromoacetylpiperidine,
the reactions and treatments of Reference Example 8 wera
repeated to give (=)=l=[2~[(28)-2~[[(2R)=2~[4~banzyloxy~3-(2~
benzyloxyethyl )phenyl ]=2-hydroxyethyl Jaminc]-1,2,3,4-
tetrahydronaphthnlen—J-;yloxy]acetyl]piparidina in the oily
form. |
IR (neat): 3395, 1649 cm™!
IH-NMR (CDCl;)
§ ppm: 1.30-1.70 (98, m), 1.95-2.05 (1H, m), 2.50-~3.10
(98, m), 3.45-3.60 (4H, m), 3.72 (2H, t, J=7.2Hz),
4.51 (2H, 8), 4.55-4.65 (3H, m), 5.06 (2H, 8), 6.65
(1H, d, J=2.7Hz), 6.73 (1H, dd, J=8.4, 2.7Hz), 6.88-
(1, d, J=8.4Hz), 6.95-7.05 (1H, m), 7.15-7.45 (12H, m)
Specific rotations: fa)p®® = -78.1° (¢ = 0.52, CHCl;) .
(=)=4=[2~[(25)=2-[[(2R)~2-[4~-Benzyloxy-3-(2-
benzyloxyethyl )phenyl]-2-hydroxyethyljamino}-1,2,3, 4~

tetrahydronaphthalen-7-yloxylacetyl Jmorpholine
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Using (-)=(2R)=-2~[4=~benzyloxy-3-(2-
banzyloxyethyl)phenyl]-2-hydroxy-N~( (25)-7~hydroxy-1,2,3,4-
tetrahydronaphthalen-2-yl)acetamide (low polarity isomer)
obtained in Reference Example 8 and 4-bromoacetylmorpholine,
the reactions'and trsatménts of Reference Example 8 were
repeated to give (~)-4-[2-[(28)-2-[[(2R)-2-[4-benzyloxy~3-(2~
benzyloxyethyl)phenyl]-2-hydroxyethy1]gm4no]-1,2,3,4-
tetrahydronéphthalen-7-yloxy]acetyl]morpholine in the oily
form. | .
IR (neat): 3403, 1655, 1649 cm™
!H-NMR (CDCljs)
5 ppra: 1.40~1.80 (4H, m), 2.00-2.10 (1, m), 2.50-3.10
(94, m), 3.40-3.75 {9H, m), 4.51 (2H, 8), 4.55-4.65
(3H, m), 5.05 (2H, &), 6.64 (lH, d, J=2.7Hz), 6.72
(14, dd, J=8.4, 2.7Hz), 6.88 (1H, d, J=8.4Hz),
6.95-7.05 (1H, m), 7.15-7.45 (12H, 'm)
Spacific rotation: [&]s® = ~46.9° (c. = 0.52, CHCl,)
Reference Example 10

Ethyl 2-{(28)—2-[[(2RS)—2—hydroxy—2—(4-hydroxy-3-
hydroxymethylphenyl)a;hyl]amino]—1,2,3,4—
tetrahydronaphthalen-7-yloxylacetate

Water (500 ml) and methylene chloride (1,000 ml) were
added to 42.5 g of ethyl (S§)-2-(2-amino-1,2,3,4- '
tetrahydronaphthalen-7~yloxy)acetate hydrochloride, 19.0 ¢ of
sodium bicarbonate was added to the mixture with stirring

under ice-cooling, and the mixture was stirred for 1 hour.
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The organic layer was seperated and dried over anhydrous
magnesium sulfate and then the sclvent was evaporated under
raduced pressure. The resulting residue was dissolved in 370
ml of N,N-dimethylformamide, 220 ml of N,N-dimethylformamide
solution containing 21.0 g -of 2-bromo-l-(2,2«
dimethylbenzo[l,2-d]-1,3-dioxan-6-yl)-1-ethanone was added to
the solution with stirring at -10°C, and the mixture was
subjectad to 1 hour of reacticn at 0°C. The reaction
solution was cooled to ~10°C, 14.0 g of sodium borohydride
and 180 ml of ethanol were added to the solution with
stirring in that order, and the mixture was subjected to 1
houx of reaction at 0°C. The reaction mixture was'pourad
into ice-water, extracted with ethyl acetate. The extract
was washed with water and then dried over anhydrous magnesium
sulfate, and the solvent was evaporated under reduced
pregsure. The raesultling residue wag dissolved in 350 ml of
tetrahydrofuran, 22 g of triethanolamine was Added to the
solution, and the mixture was heated under reflux for 12
hours. After cooling, water was added to the reaction
solution, anc the mixture was extracted with ethyl acetate.
The extract was washed with water and then dried over
anhydrous magnesium sulfate. . Thereafter, the polvent was
evaporated under reduced pressure and the resulting rasidue
was pgrified 5y gilica gel medium pressure liguid column
chromatography (eluent: ethyl acetate/ethanol = 7/1) to give

12.7 g of amoxphous ethyl 2-[(28)-2-[[(2RS)-2-(2,2~
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dimethylbenzo(l,2-d)~1,3~dioxan-6-yl)=-2~-hydroxyethyl Jamino]~
1,2,3,4-tetrahydronaphthalen-7-yloxyjacetate.

IR (KBr): 3204, 1757, 1737 cm

IH-NMR (CDCl;)

8 ppms 1.30 (3H, t, J=7.1Hz), 1.45-1.70 (7H, m), 2.00-~2.10
(14, m), 2.50-3.10 (7H, m), 4.27 (2H, q, J=7.1Hz),
4.55-4.65 (3H, m), 4.84 (2H, s8), 6.61 (1H, 8), 6.69

(14, dd, J=8.4, 2.6Hz), 6.79 (1H, 4, J=8.4Hz), €.99

(14, d, J=8.4Hz), 7.02 (1H, 8), 7.13 (1H, d, J=8,4Hz)

Ethyl . 2-[ (28)-2-[ [ (2R8)-2-(2,2-dimethylbenzo[1,2-d]~
1,3-dioxan~6~y1)-z-hydroxyethfl]amino]«l,2,3,4u )
tetrehydronaphthalen-7-~yloxylacetate (11.5 g) was suspendad
in 75 ml of 1,2~dimethoxyethane, 252 ml of 1 N hydrochloric
zcid was added drcpwise'to the suspension while keeping the
temperature at 20°C or lower, and the resulting mixture was
subjected to 30 minutes of reaction at room temperature.
Then, 23.3 g of sodium bicarbonate was added while stirring
at 0°C, and “he mixture was extracted with ethyl acetate.

The extract was Qﬁshed with saturated sodium bicarbonate
agqueous solution and brine and then dried over anhydrous
magnesium sulfate. Thereafter, the solvent was evaporated
under reduced pressure and the resulting residue was purified
by silica gel medium pressure ligquid column chromatogfaphy
(eluent: ethyl acetate/ethanol = 5/1) to give 7.2 g of

amofphous ethyl 2-[(25)-2-[[(2RS)~2-hydroxy-2-(4-hydroxy-3-
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hydroxymethglphenyl)ethyl]amino]-l,2,3,4-

ﬁetrahydronaphthalen-7-yloxy]acatate.

IR (KBr): 3191, 1763, 1752, 1738 cm™

IH~NMR (DMSO=dg)

& ppm: 1.15-1.25 (3H, m), 1.35-1.55 (1H, m), 1.70

(1H, br ), 1.85-2.00 (1H, m), 2.35-2.50 (1H, m), 2.55=3.00

(6, m), 4.10~4.20 (24, m), 4.40-4.55 (3H, m), 4.65~4.70

(24, m), 4.94 (1H, br 8), 5.08 (1H, br s), 6.55-6.70 (2H,

m), 6.69 (1H, d, J=8.2Hz), 6.95 (1H, d, J=8.2Hz),

7.01 (1H, d, J=8.2Hz), 7.25~7.30 (1H, m), 9.17 (1H, br s)

Roference Example 11 . i
4-{(28)-2-[[(2RS)=2~(2,2-Dimethylbenzo[l,2-d]~1, 3~

dioxan=-6-yl)-2-hydroxyethyljamino]=1,2,3, 4~

tetrahydronaphthalen—7;yloxy]-N,N-dimethylbutyramida :
(S)-4-(2-Amino=-1,2,3,4-tetrahydronaphthalen~-7-yloxy)-

N,N-dimethylbutyramide (263 mg) and 360 pul of triethylamine

were digsolved in 5 ml of N,N-dimethylformamide, 2 ml of N,N-

dimethylformamide soclution containing 245 mg of 2-bromo-l-~

(2,;2-dimethylbenzo(l,2-d])-~1,3=dioxan-6-yl)-l-ethanone was

added to the soclution with st;rring under jlce-cooling, and

the mixture was subjected to 25 minutes of reaction. With

stirring under ice-ccoling, 220 mg of sodium borochydride and

5 ml of ethanol were added to the reaction solution, énd the

mixture was stirred for 1.5 hours. The reaction solution was

poured into ilce-water and extracted with ethyl acetate. The

extract was washed with water and then dried over anhydrous
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magnesium sulfate. The solvent was evaporated under reduced
pressure, 7 ml of tetrahydrofuran solution containing 260 mg
of triethanolamine was added to the resulting reaidue, and
the mixture was heated under reflux for 12 hours. Water was
zdded to the reaction solution, and the mixture was extracted
with ethyl acetate. The extract was washed with water and
then dried crer -anbydrous magnesium sulfate. The solvent was
evaporated under reduced pressure and the resulting residue
was purified by silica gel medium pressure liquid column
chromatography.(eluent: ethyl acetate/ethanol = 6/1) to give
165 mg of amorphous 4-[(25)~2-[[(2RS)-2-(2,2- -
dimethylbenzo[1,2-d]—1,3—dioxan-6-yl)—Z-hydroxyethyl]amino]-
1,2,3,4—tetrahydronaphthalen-7—yloxy]-N,N-dimethylbutyrémide.'
IR (KBr): 3445, 1631 cm-! |
lH-NMR (CDCly)
6§ ppm: 1.53-1.70 (7H, m), 2.00-2.20 (3H, m), 2.45-3.10
 (15H, m), 3.95-4.05 (2H, m), 4.60-4.65 (1H, m), 4.85 (2H, =),
6.60 (1H, s), 6.65~6.75 (1H, m), 6.80 (1H, d, J=B8.4Hz), 6.98
(1€, d, J=8.4H=2), 7.03 (1H, &), 7.10-7.20 (1H, m)
Example 1

2f[(2S)—2—[[(ZRS)—2-Hydroxy—2~(4-hydroxy~3-.
hydroxymaethylphenyliethyllamino]=1,2,3, 4~
tetrahydronaphthalen-7-~yloxy]-N,N-dimethylacetamide

(compound 1)
Ethyl 2-[(28)-2—[[(ZRS)-2—hydroxy-2—(4—hydroxy;
3-hydroxymethylphenyl)ethyljamino]~1,2,3,4~
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tetrahydronaphthalen~7-yloxylacetata (2.00 g) was disesolved
in 10 ml of tetrahydrofuran solution containing 17.9 g of
dimethylamine, and the soiutiqn was sealed in a tube and
subjected to 36 hours of reaction at 65°C. The rxeaction
éolution was concgntrated under reduced pressure and the
resulting residue was purified by hmindﬁbopylated silica gel
medium pressure liquid column-chrcmatqgrqphy (eluent:
chloroform/methanol = 10(1) to give 1.58 g of amorphous 2~
[ (28)=-2-[ [ (2RS)-2-hydroxy~2~(4-hydroxy=3-
hydroxymethylphenyl )ethyl Jamino]-1,2,3,4-
tetrahydronaphthalen-7-yloxy]~N,N-dimethylacetamide -
{(compound 1).
IR (xs'.;:): 335, 165% cm’!
'H-NMR (CDCl;) |
§ ppm: 1.50-1.65 (1H, m), 1.95-2.10 (1H, m), 2.45-2.60
(18, m), 2.65-2.85 (3H, m), 2.85-3.00 (6K, m), 3.05-3.10
(38, m), 4.55-4.70 (3H, m), 4.75-4.85 (2H, m), 6.55-6.65
(1H, m), 6.65-6.75 (1H, m), 6.80-6.85 (1M, m), 6.90-7.05
(24, m), 7.10-7.20 (1H, m)
Exzample 2 ‘

The following compounds were cobtained in the same
mannex as described in Example 1. _

' 2—[(28)—2-[[(2RS)-2~Hydroxy—2—(4~hydroxy—3—

hydroxymethylphenyl )ethyljamino}=1,2,3,4~
tetrahydronaphthalan-7-yloxylacetamide (compound 2)

Amorphous
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IR (KBr): 3410, 1666 cm™
'H~-NMR (DMSO-d;)
§ ppms 1.40-1.75 (2H, m), 1.85-2.00 (1H, m), 2.40-3.00
(7H, m), 4.30-4.35 {2H, m), 4.40~4.55 (3H, m), 4.93
(1H, br 8), 5.08 (1H, br s), 6.60-6.75 (3H, m), 6.90~7.05
(28, m), 7.25-7.30 (1H, m), 7.35 (1H, br s), 7.44 (1H, br s),
9.15 (1H, br s) _ ,
4=[2~[ (28)-2-[ [ (2RS)-2~Hydroxy-2-( 4-hydzroxy=3~
hydroxymethylphenyl)ethyljamino]-1,2,3,4- |
tetrahydronaphthalen-7-yloxyJ]acetyl Jmorpholine (compound 3)
Amorphoue | | )
IR (XBr)s 3400, 1645 cm"!
lH-NMR (DMS50-d,)
6 ppm: 1.35-1.80 (2H, m), 1.85-2.00 (1H, m), 2.35-2.95
(7H, m), 3.35=3.65 (8H, m), 4.40-4.55 (3H, m), 4.70-4.75
(2H, m), 4.83 (1H, br s), 5.03 (1H, br), 6.55-6.75 (3H, m),
6.90-7.05 (2H, m), 7.25~7.30 (1H, m), 9.13 (1H, br =)
1-[2-[(28)—2-[[(2RS)—2-Hydroxy-2—(4—hydroxy-3—
hydroxymethy;phehyl,ethyl]amino]-l,2,3,4~
tetrahydronaphthalen-7~yloxyjacetyl]piperidine {(compound 4)
Amorphous
IR (KBr): 3381, 1635 cm?
'H-NMR (CDC1,)
& ppm: 1.35-1.80 (7H, m), 1.95-2.10 (1H, m), 2.40-3.10
(7H, m), 3.40-3.65 (4H, m), 4.55-4.65 (3H, m), 4.85
(2H, s), 6.60-6.75 (2H, m), 6.80-6.90 (L1H, m), 6.97
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(18, d, J=8.3Hz), 7.06 (1H, d, J=2.1Hz), 7.17
(1H, d, J=8 Hz)

le[2=[(28)=" [ [ (2R8)~2-Hydroxy-2~(4-hydroxy~-1~-
hydroxymsthylphenyl)ethyljamino]=1,2,3,4~
tatrahydronaphthaleh-7-'-y1oxy]acetyl lpyrrolidine (compound 5)
Amorphous -
IR (KBr): 3374, 3304, 1645 cm
‘H-NMR (.cnc1,)
& ppm: 1.50-1.65 (1H, m), 1:80-2.10 (5H, m}), 2.40-2.55
(1B, m), 2.63-3.00 (6H, m), 3.52 (4H, t, J=6.9Hz), 4.50-4.65
(3H, m), 4.75-4.85 (2H, m), 6.55-6.75 (2H, m), 6.80~6.85
(1E, m), §.95-7.05 (2, m}, 7.10-7.15 (1H, m)
Example 3 '

(=)=2~=[(28)=2~[[ (2R)~2~Hydroxy-2- (4-hydroxy-3-
hydroxymethylphenyl)ethyl jaminoi=1,2,3,4~
tetrahydronaphthalen-7-yloxy]-N,N-dimethylacetamide
-wm@mdeL ' '

(=)~2~[(28)=2=[[(2R)=~2~(2,2=-Dimethylbenzo[1,2-d]-
1,3-dioxan-6-yl)~hydroxyethyllamino]-1,2,1, 4~ '
tetrahydronaphthalen-7-yloxy]-N,N-dimethylacetanide (192 mg)
wag dissolved in 3.8 ml of 1,2-dimethoxyethans, 4.2-ml of 1 N
hydrochlozic acld was added to the solution with stirring
under ics-coolling, and the mixture wae subjected to 2-hours
of reaction at room tempersature. The reaction solution was
neutralized Ly addi.y saturated sodium bicarbonate aqueous

solution and theleOncentrated to dryness under reduced
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pressure. Tetrahydrofuran and ethanol were added to the
resulting residue and insoluble materlals were removed by
filtration. The resulting filtrate was concentrated under
reduced pressure, and the resulting residue was purified by
aminopxopylated silica gel medium presasure liquid column
chromatography (eluent: ethyl acetate/ethanol = 5/1) and then
recrystallized from methanol to give 142 mg 0f (~)=2~[(2S)~2~
[[(2R)~2-hydroxy-2~(4~-hydroxy-3-
hydroxymethylphenyl)ethyljamino]-1,2,3, 4~
tetrahydrénabhthalen—?-yloxy]—N,N-dimethylacetamide ( compound
6) having a melting point of 175 to 176°C. -
.IR (KBr): 5353, 1648 cm™!
IH-NMR (DMSO-d;) |
5 ppm: 1.40-1.50 (1H, m), 1.65 (1H, br 8), 1.85-1.95
(1H, m), 2.43 (1H, dd, J=15.8, 8.4Hz), 2.55-3.00 (12H, m),
4.40-4.55 (3H, m), 4.70 (2H, s), 4.95 (1H, br), 5.05-5.15
(1H, m), 6.55-6.70 (3K, m); 6.93 (1H, d, J=8.3Hz), 7.00
(1H, dd, J=B.2, 2.0Hz), 7.27 (1H, 4, J=2;Onz), 9.20 (1H, br)
Specific. rotation: [@]p?® = -80.0° (¢ = 1.03, AcOH)
Example 4

(=)=1=[2-[(28)~=2-[[(2R)-2~Hydroxy~2~(4-hydroxy-3-
hydroxymethy;phenyl)ethyl]amlno]-l,2,3,4-
tetrahydror. _ athale: ~7-yloxylacetyl Jpyrrolidine (compéund 7)

Using (-)=-!-[2-[(28)-2~[[(2R)-2~(2,2~
dimethylbanzo[l,z-d]-l,3—dioxan—6—yl)—2—hydroxyethy1]amino]—

1,2,3,4-tetrahydronaphthalen~7-yloxylacetyl )pyrrolidine, the



63

procedurae of Example 3 was repeated to give (-)-1-[2-
[ (28)~2=[[ (2R)~-2-hydroxy-2-(4~hydroxy-3-
hydroxymathylphenyl)ethyl]amino]-1,2,3,4-
tetrahydronaphthalen-7-yloxylacetyl]pyrrolidine (compound 7)
having a melting point of 192 to 195°C (recrystallization
solvent: methanol). e
IR (KBxr): 3327, 1646.cm™
IH-NMR (DMSO-d)
§ ppmi 1.40-2.00 (7H, m), 2.43 (1H, dd, J=16.1, 8.7Hz),
2.55-3.00 (6H, m), 3.31 (2H, t, J=6.8Hz), 3.45
(2H, t, J=6.8Hz), 4.40-4.55 (3H, m), 4.62 (2H, s),
4.93 (1H, br e), 5.08 (1H, d, J=3.7Hz), 6.55-6.75 (3#, m),
6.3 (1H, d, J=8.3Hz), 7.00 (1H, dd, J=8.2, 2.0Hz), 7.27
(1B, d, J=2.0Hz), 9.17 (1H, br s)
Specific rotation: {43325 = -71.3° (¢ = 1.12, AcOH)

(-)-1-[2-[(28)-2~[[(28)~2-Hydroxy-2-(4~hydroxy-3~
hydroxymethylphenyl)ethyllaminol-1,2,3, 4~
tetrahydronaphthalen-7-~yloxylacetyl]pyrrolidine (compound 8)

Using (=)=1=[2-[(28)~2-[[{(28)~2~(2,2~
dimethylbenzo[1l,2~d]-1, 3=-dioxan~-6~-yl)=2-hydroxyethyl Jamino]-
1,2,3,4-tetraehydronaphthalen~7-yloxylacstyl]lpyrrolidine, the
procadure of Example 3 wap repeated to give amorphous
(=)=l-[2-[{28)=2~[{(28)=-2~hydroxy~2=~(4~hydroxy-3-
hydroxymethylphenyl}ethyl jamino]~1,2,3,4-~
tetrahydronaphthalen~7-yloxylacetyl Jpyrrolidine (compound 8).

IR (XKBr): 3297, 1645 cm™!



64

JH-NMR (DMSO-d,; + D,0)

6§ ppm: 1.40-1.50 (1H, m), 1.70-2.00 (5}, m), 2.41
(1H, dd, J=15.6, 8.4Hz), 2.55-2.95 (6H, m), 3.28

(2H, t, J=6.BHz), 3.41 (2H, t, J=6.8Hz), 4.45 (2H, 8),
4.51 (1H, dd, J=8.4, 4.1Hz), 4.59 (24, B), 6.58

(1H, d, J=2.6Hz), 6.63 (1H, dd, J=8.4, 2.6Hz), 6.69
(1H, d, J=8.2Hz), 6.93 (1H, d, J=B.4Hz), 7.01

(1H, dd, J=8.2, 2.0Hz), 7.25 (1H, d, J=2.0Hz)

1.00, AcOH)

Specific xotation: [a],* = -45.8° (c

(-)-2-[(28)-2-[[(28)—2-Hydroxy-2-(4-hydroxy—3—
hydroxymathylphenyl)ethyl]amino]—l}z,3,4-
ﬁetrahydroﬂaphthalen—?-yloxy]-N,N—dimathylacetamide
{compound 9)

Using (-)-2-[ (26)~2-[((28)-2-(2,2~
dimethylbenzo[l,2~d]«~1l,3~dioxan-6-yl)~2~hydroxyethyl jamino}-
l,2,3,4—tetrahydrogaphthalen-?-yloxy]—N,N-dimethylacetamide,
the procédure of Example 3 was repeated to glve amorphous
(=)=2=[(28)~-2~[[(28)=2~hydroxy-2=(4=hydroxy-3~
hydroxymethylphehyl)ethyl]amino]-l,2,3,4—
tetrahydronaphthalen-7-yloxy]-N,N-dimethylacetamide
(compound 39).

IR (film): 3297, 1650 cm-

'H~NMR (CDCls)

6 ppm: 1.50-1.65 (1H, m), 1.95-2.05 (1H, m), 2.46

(1H, dd, J=15.6, 8.7Hz), 2.65-3.00 (9H, m), 3.07 (34, 8),
4.52 (1H, dd, J=8.8, 3.6Hz), 4.62 (2H, s), 4.71 (2H, s),
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6.58 (1K, 4, Ju2.6Hz), 6.69 (l1H, dd, J=8.4, 2.6Hz),

" 6.78 (1H, d, J=8,3Hz), 6.90-7.00 (2H, m), 7.07

(1H, dd, J=8.3, 1.9Hz) _

specific rotation: {a]p®® = -25.6° (¢ = 1.06, MeOH)
4=[ (25)=2~( [ (2RS)-2~Bydroxy~2~(4-hydroxy-3-

hy&roxymethylphenyl)ethyl]aﬁino]-1,2}3;2—

tetrahydronaéhthalgn-7-yloxy]—N,N—dime;hylbutyramide

(conpound 10)

Using 4-[2-[(25)-2-[[(233)—2-(2,2-
dimethylbenzo[l,2-d}~1, 3-dioxan~-§-yl)-2-hydroxyethyl jamino]-
1,2,3,4-tetrahydronaphthalen~7-yloxy]=N,N-dimethylbutyramide,
the procedure.of Example 3 was repeated ﬁo give amorphous 4-
[(28)=2=[ (2RS)~2-hydroxy=2-(4-hydroxy-3=-
hydroxymethylphenyl)ethyl]amino]-l,2,3,4-
tetrahydronaphthalen-7—yloxy]—N,N-dimethylhutyrﬁmide
(compound 10).

IR (KBr)s 3438, 1623 cm™

IH-NMR (DMSO-d;)

§ ppm: 1.40-1.55 (¥, m), 1.85-2.00 (3H, m), 2.40-3.00
(16H, m), 3.85-3.95 (2H, m), 4.45-4.55 (3, m), 4.90-5.00
(1¥, m), 5.05-5.20 (1H, m), 6.60~6.75 (3H, m), 6.93.

(14, d, J=8.5Hz), 7.01 (1H, d, J=6.BHz), 7.25-7.30 (1Y, m),
$.17 (1H, br s) '

(~)=-4-(2~[(28)-2-[[(2R)-2-Hydroxy-2~(4=-hydroxy-3~-
hydroxymethylphenyl)aethyljamino]~1,2,3,4~

tetrahydronaphthalen-7-yloxyjacetyl jmorpholine (compound 11)
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Using (-)=4-[2-[(28)=2=[[(2R)-2-(2,2-

_ dimethylbenzo{l,2—dj-1,S-dioxan-s-yl)-2-hydroxyethyl}sm1no]-

1,2,3,4~tetrahydronaphthalen-7-yloxylacetyl]morpholine, the
procedure of Examplé 3 was repeated to give amorphous
(-)=4~[2~[ (28)=2~[ [ (2R)-2~hydroxy~2=~(4~hydroxy~3-
hydraxymethyiphenyl)eihyl]amino]-llz,S;i-
tetrahydronaphthalen-7~-yloxyjacetyl Jmorpholine (compound 11).
iR (KBr): 3400, 1647 cm

JH-NMR (DMSO~dq)

5 ppm: 1.35-1.75 (ZH, m), 1.85-1.95 (1H, m), 2.30-3.00

(7H, m), 3.40-3.65 (8H, m), 4.40~4.55 (3H, m), 4.73

. (2H’ S), 4-90"5-00 (IH’ m)' 5008 (IH, dp J-3t9HZ)’ 6-50-6075

(3%, m), 6.94 (1H, d, J=8.2Hz), 7.00 (lH, dd, J=8.2, 1.8He),
7.27 (1K, d,,Jﬁl.BHz),.S.lB (1K, br s)
Specific rotation: [o],®® = -53.2° (¢ = 0.53, MeOH)
(=)=1-[2~[(28)=2~[[(2R)=-2=~Hydroxy-2-(4~hydroxy-3-
hydroxyméthylphenyl}athyl]amino]-l,2,3,4—
tetrahydronaphthalen-7-yloxylacetyl)piperidine (compound 12)
Using (=)=1-[2-[(2S)=2-[[(2R)=2~(2,2-
dimethylbenzo(1l,2~-dj-1, 3~dicxan~-6-yl)=2~hydroxyethyljaminoj-
1,2,3,4~tetrahydronaphthalen-7-yloxylacetyl]piperidine, the
procedure of Example 3 was repeated to give (~)-1-[2-[(28)-2-
[[ (2R)-2~hydroxy~-2~-(4=hydroxy=3- '
hydroxymathylbhenyl)ethyl]amino]-1,2,3,4—
tetrahydronaphthalen-7-yloxylacetyl lpiperidine (compound 12)

having a melting point of 167 to 170°C (not recrystallized).
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IR (KBr): 3346, 1645 cm™
IH~-NMR (DMSO-d;)
§ ppm: 1.35-1.80 (8H, m), 1.85-1.85 (1H, m), 2.35~2.85

(7, m), 3.30-3.45 (4H, m), 4.40-4.55 (3H, m), 4.68 (2H, 8),
4.93 (1H, br), 5.07 (1H, br s), 6.62 (lH, d, J=2.4Hz), 6.64
(1H, dd, J=8.2, 2.7Hz), 6.69 (1E, A, J=8.2Hz), 6.94
(1H, d, J=8.3Hg), 7.00 (1H, dd, J~B8.2, 2.2Hz), 7.27
(1H, d, J=2.0Hz), 9.17 (1H, bx)
Specific rotation: [a]p® = -60.3° (¢ = 0.50, MeOH)
Example 5

(=)=2-[ (28)~2~[[ { 2R)-2-Eydzoxy=-2~[ é~hydroxy-3- (2~
hydroxyethyl )phenyl]ethyl jaminoj-1,2,3,4-
tetrahydronaphthalen-7-yloxy]-N,N-dimethylacetamide (compound
13) '

(-)-2-[(25)—2;{[(2R)—2~[4—Benzyloxy—3—(2-

banzyloxyethyl)phenyl]-2-hydroxyethy1]amino]-1,2{3,4—
tatrahydtonaphthalen-?-yloxy]-N,N-dimethylacetﬁmide (350 mg)
and 30 mg of 10% palladium-carbon were suspended in 3 ml of
acetic acid and the mixture was stirred at room temperature
for 16 hours in an atmosphere of hydrogen. The catalyst was
removed by filtration, the filtrate was concentrated uncer
reduced pressure, and the resulting resjidue was purified by
eminopropylated silica gel medium pressure liguid column
chromatography (eluent, ethyl acetate/ethanol = 5/1) to give
235 mg of amorphous (-)-2-[(25)-2-—[[(2R)-—2—hygroxy-z-[4_

. hydroxy-B—(z-hydroxyethyl)phenyl]ethyl]amino]-l,2,3,4;
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tetrahydronaphthalen-7-yloxy)-N,N-dimethylacetamide (compound
13).

IR (KBi): 3310, 1654 cm-!

IH-NMR (CDCls)

. & ppms 1.50-1.65 (1H, m), 1.95-2.10 (1H, m), 2.52

(1#, dd, J=17.5, 9.6Hz), 2.65-3.05 (11H, m), 3.09

(3H, 8), 3.90-4.00 (2H, m), 4.61 (1H, dd, J=8.8, 3.8Hs),
4.64 (24, s), 6.62 (1H, d, J=2.7Hz), 6.71

(1€, dd, J=8.4, 2.7He), 6.87 (1H, d, J=8.2Hz),
6.98 (1H, d, J=8.4Hz), 7.05-7.15 (2H, m)
specific rotation: [a]p® = -59.6° (¢ = 1.10, MeOH) )
Bxamplé 6

(~)=2=[ (28 )=2~[ [ {2S)~2-Hydroxy-2-[ 4-hydzroxy-3-(2-
hydroxyethyl)phenyl]etﬁyl]amino]—l,z,3,4-—
tetrahydronaphthalen=7-~yloxy]}=N, N-dimethylacetaxﬁide ( compound
14)

Using (~)~2-[(25)~2-[[ (26)-2~[4-benzyloxy=3=(2~
benzyloxyethyl )phenylj-2-hydroxyethyl jamino]-1,2,3,4~-
ta_trahydronaphthélen»? ~yl o#y] -N, N-dimathylacetami'da  the
procedure of Example 5 was repeated to glve anorphous (-)-2'-
[(25)=2-[[(25)~2~hydroxy-2~[4~hydroxy~3={2-
hydroxyethyl )phenyl lethyl Jamino}-1,2,3,4-
tetrahydronaphthalen-7-yloxy]-N,N-dimethylacetamide ( écmpound
14).

IR (£ilm): 3282, 1652 cm™?



lH-NMR (CDCl;)
8 ppm: 1.50-1.65 (1H, m), 1.95~2.05 (1H, m), 2.43

(1H, dd, J=15.7, 9.1Hz), 2.65-2.95 (8H, m), 2.96 (3H, s),

3.06 (3H, &), 3.79 (2H, br s), 4.57 (1H, dd, J=8.8, 3.6Hz),

4.61 (2H, 8), 6.57 (1H, d, J=2,6Hz), 6.68
(1H, dd, J=8.4, 2.6Hz), 6.78 (1H, d, J=8.0Hz),
6.95-7.05 (3H, m)
Specific rotation: [a)p* = -28.7° (¢ = 1.12, MeOH)

2~ (28)~2~[ [ { 2RS ) =2~Hydroxy-2-[ 4~hydroxy=3-(2-
hydroxyethyl )phenyllethyljamino]~1,2,3,4~
tetrahydronaphthalan-?-yloxy]—N,N-&imethylacatamide
(compound 15)

Using 2-[(25)-2-[[(ZRS)-2-[4-benzyloxy—3-(2-:
benzyloxyethyl)phenyl];Z-hyﬂroxyethyl]amino]—l,2,3,4-.
tetrahydronaphthalen-7-yloxy]~N,N-dimethylacetanide, the
procedure of Example 5 wae repeated to give amorphous 2=
[ (25)=2-[[ (2RS)-2-hydroxy=2-[4-hydroxy-3-(2-
hydroxyethyl )phenyljethyl jaminoj-1,2,3,4~
tetrahydronaphthélen—?—yloxy]—N,N-dimethylacetamide
(compound 15).

IR (KBr): 3416, 1649 cm!
'H-NMR (CDC1,)
§ ppm: 1.55-1.70 (1H, m), 2.00-2.10 (1H, m), 2.50-3.15

(IBH’ m)’ 3-50 (lH, br S)' 3095 (ZH’ t' J=5-3HZ), 4!55-4-

(3#, m), 6.61 (1H, 8), 6.71 (1H, dd, J=8.4, 2.5Hz), 6.87

70

(1H, d, J=8.1Hz), 6.98 (1K, d, J=B.4Hz), 7.05-7.15 (2H, m)
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(=)=1={2-[(28)~2~[[{2R)~-2-Hydroxy=-2-[4-hydroxy-
3~(2=hydroxyethyl)phanyl Jathyljamino]~-1,2,3,4~
tetrahydronaphthalen-7-yloxy]acetyl Jpyrrolidine (compound 16)

Using (-)-1-[2~[(28)~2=[[(2R)-2-[4-benzyloxy-3~(2~
benzyloxyethyl)phenyl]-z-hydroxyethyllamino]-l,2,3,4-
tetrahydronaphthalen-?-yloxy]acatyl]pyffolidina, the
procedure of Example 5 was repeated to give amorphous (-)-1-
[2-[ (28)~2-[[ (2R)~2~[ 4~hydroxy-3~(2-hydroxyethyl)phenyl -2~
hydroxyathyl]amino]-l,2,3,4-tetrahydrcnaphthalen-7-
'yloxy]acetyl]pyrfolidina (compound 16).

IR (KBr): 3409, 1643 cm™ ' | :
!H-NMR (CDCl;) | |

§ ppm: 1.50-1.65 (1H, m), 1.80=2.05 (5H, m), 2.45-2.60
(1H, m), 2.65-3.05 (8H, m), 3.45-3.55 (4H, m), 3.90-4.00
(2H, m), 4.55-4.65 (3H, m), 6.62 (1H, d, J=2.6Hz), 6.71
(1H, dd, J=8.4, 2.6Hz), 6.87 (1H, d, J=B.1Hz), 6.98

(1H, d, J=8.4Hz), 7.05-7.15 (2H, m)

Specific xotation: [a]p? = =54.7° (¢ = 0.57, MeOH)

(-)-1-[2~[(25)~2-[[(2R)~2~Hydroxy-2=-[ 4~-hydroxy-3-(2-
hydroxyethyl)phenyl}ethyl Jaminoj~-1,2,3,4~
tetrahydronaphthalen~7-yloxylacetyl]piperidine (compound 17)

Using (~)=1-[2-[(2§)-2-[[(2R)-2~[4=benzyloxy-3-(2-
benzyloxyethyl)phenyl]-2-hydroxyathyl]nmino}-l,2,3,4-.
tetrahydronaphthalen~7-yloxylacetyl ]piperidine, the procedure
of Example 5 wuB repeated to give amorphous (~)=l-

[2-[(28)~2~[[(2R)~2=hydroxy~2-[4-hydroxy-3-(2-
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hydroxyethyl )phenyl)ethyl]jamino]-~1,2,3,4~

tetrahjdronaphthalen-7—yloxy]acetyl]piperidine (compound 17).

This amorphous becomes a crystalline form having a melting

point of 162 to 165°C when recrystallized using

tetrahydrofuran as a solvent.

IR (KBr): 3388, 1640 cm!

lH-NMR (CDCls) _

§ ppms 1.30-1.90 (SH, m), 2.00-2.10 (1H, m), 2.45-2.60

(1H, m), 2.65-3.10 (9H, m), 3.40-3.65 (4H, m), 3.98

(2H, dd, J=5.8, 4.8Hz), 4.55-4.65 (3H, m), 6.63

(1H, 4, J=2.8Hz), 6.71 (1H, dd, J=8.5, 2.BHz), 6,B9

(1H, d, J=8.1Hz), 6.95-7.15 (3H, m) |

Specific rotation: [a]p® = =39.2° (c = 0.50, CHCl,)
(—)-4-[2-[(28);2-[[(2R)—2-Hydroxy—2—[4-hydroxy-3-(2~

hydroxyethyl )phenyl jethyllaminoj-1,2,3,4-

tetrahydronaphthalen-7-yloxy)acetyl Jmorpholine (compound 18)
Using (=)-4—[2-[(2§)~2~[[(2R)~2~[4~benzyloxy-3~(2~

benzyloxyethyl)phenyl]—2-hydfoxyethyl]amino]-l,z,3,4-

tetrahydronaphthélen-7-yloxy}acatyl]morpholine, the procedure

of Example 5 was repeated to give amorphous (=)-4-

[2-[(25)-2~[{ (2R)-2-hydroxy~2=[4~nydroxy=-3~ (2~

hydroxyethyl)phenyl Jethyl)emino}-1,2,3,4~

tetrahydronaphthalen~7-yloxylacetyl Imoxpholine (compoﬁnd 18).

This amorphous becomes a crystalline form having a melting

. point of 119 to 122°C when recrystallized using acetone as a

solvent.
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IR (KBr): 3353, 1651 cm
'H-NMR (CDCls)
§ ppm: 1.50-1.70 (2H, m), 2.00-2.10 (1, m), 2.50-3.10
(10H, m), 3.50-3.75 (8H, m), 3.95-4.00 (2H, m),
4.55-4.70 (3H, m), 6.63 (1H, d, J=2.8Hz), 6.71
(1€, dd, J=8.3, 2.8Hz), 6.89 (1H, d, J=8.2Hz),
6.95~7.15 (3H, m) ’
Specific rotation: [a],® = ;60.8° (¢ = 0.50, CHCl;)
Example 7

(=)=2={(28)=2-[ [ (2R)~2-Hydroxy-2-( 4~hydroxy-3-
hydroxymethylphenyl)ethyl]aminoj-1,2,3,4- .
tetrahydxoﬁaphfhalen-7-yloxy}-N,N-dimethylacatamide 0.5
sulfate {(compound 19)

(-)=2-[ (28)-2~[ [ (2R)~2-Hydxoxy-2~ (4-hydroxy-
3-hydroxymethylphenyl)ethyljaminoc]-1,2,3,4-
tetrahydronaphthalen-?-yloxy]-N,N-dimethylacetam;de
(compound 6) (600 mg) was suspended in 70 ml of ethanol,
1.45 ml of 1 N sulfuric acid aqueous solution was added to
the suspension, and the mixture was heated to dissolve the
compound. After cooling, the precipitated crystals were
collected by filtration to give 649 mg of (=)=2«[(25) =2~
[{(2R)~-2-hydroxy-2-(4~hydroxy-3-
hydroxymethylphenyl)ethyl jamino]-1,2,3,4~
tetrahydronaphthalen-7-yloxy]-N,N-dimethylacetamide 0.5
sulfate (compound 19) having a melting point of 195 to 199°C.
IR (KBr): 3420, 1640 cm™}
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H-NMR (DMSO-dg) -

§ ppm: 1.55-1.70 (1H, m), 2.00-2.15 (1H, m), 2.55-3.25
(138, m), 4.48 (2H, 8), 4.65-4.80 (3H, m), 5.00 (1%, bx),
6.63 (1H, d, J=2.8Hz), 6.67 (1K, dd, J=8.4, 2.6Hz), 6.73
(1H, d, J=8.2Hz), 6.96 (1H, d, J=B.4Hz), 7.06

(1H, dd, J=8.2, 2.0Hz), 7.33 (1H, d, J=2.0Hz), 9.30 (1H, br)
0.52, H;0)

Specific rotation: [a]y®® = -69.8° (cC
Exanple B8

Using (~)-2-[(28)=2~[[(2R)-2-hydroxy-2~(4-hydxroxy-3-
hydroxymethylphenyl)ethyl]amino}~1,2,3,4~ _
tetrahydronaphthalen-7-yloxy]=-N, N-&imethylﬁcetamide ( compound
6) and L-tartaric acid or D-tartaric acid, the following
salts were obtained'in the same manner as described in
Example 7. .

(~)-2~[ (28)~-2~-[ [ (2R)~2-Hydroxy=2~( 4-hydroxy-3-
hydroxymethylphenyl )ethyl Jamino]-1,2,3,4~
tetra.hydronapﬁtha'len—’l-yloxy] ~N,N-dimethylacetamide 0.5
L-tartrate (compound 20) '

Melting point: 169-115"0 (recrystallization solvent: ethanol)
IR (KBr)s: 3350, 1646, 1614 cm't

‘H-NMR (DMSO-d;)

& ppm: 1.55-1.70 (1H, m), 2,00-2.15 (1H, m), 2.60-3.25

(13#, m), 3.85 (1H, 8), 4.48 (2H, 8), 4.65-4.80 (3H, m),

6.64 (1H, d, J=2.6Hz), 6.67 (1H, dd, J=8.4, 2.6Hz),

6.73 (1H, d, J=8.2Hz), 6.96 (1H, d, J=8.4Hz), 7.06

(1H, ad, J=8.2, 2.0Hz), 7.33 (1H, d, J=2.0Hz)
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Specific roﬁationx [a]p?® = -56.4° (¢ = 0.50, H,0)

(=)=2-[ (28)=-2~[ [ (2R)-2-Hydzoxy-2-(4-hydroxy-3-
hydroxymethylphenyl)ethyl]aminc]-l,z,3,4—
tetrahydronaphthalen-7-yloxy)~N,N-dimethylacetamide 0.5
D-tartrate (compound 21) '

Malting pointe 123-124°c (recryatallization solvent: ethanol)
IR (KBr): 3400, 1645, 1613 cm!
'H-NMR (nmso-d,)
§ ppm: 1.55-1.70 (1H, m), 2.00-2.15 (1H, m), 2.60-3.25
(134, m), 3.84 (1H, s), 4.48 (2H, 8), 4.65-4.80 (3H, m),
6.64 (1H, d, J=2.6Hg), 6.67 (1H, dd, J=8.4, 2.6Hz),
6.73 (1H, d, J=8.2Hz), 6.96 (lH, d, J=B.4Hz), 7.06
(18, dd, J=8.2, 2.0Hz), 7.33 (1H, d, J=2.0Hz)
Specific rotation: [a],® = -68.5° (c = 0.52, H0)

| Using (=~)=1-[2-[{28)=~2~[((2R)-2~-hydroxy-2-(4-hydxoxy-
3~hydroxymethylphenyl)ethyl]amino]~-1,2,3,4~
tetrahydfonaphthalen-7-yloxy]acetyl]pyrrolidine (compound 7)'
and sulfuric acid, and L-tartaric acid or D-tartaric acid,
the following'saits were cobtained in the same manner as
descxibed in Example 7.

(=)-1-[2-[(25)~2~[[ (2R)~2~Hydroxy~-2~(4~-hydroxy-3-
hydroxymethylphenyl)ethyl]amlno] -1,2,3,4~
tatrahydronaphthale.— ~yloxylacetyl ]pyrxolidine 0.5 sulfate
(compound 22)

Malting peint: 1685-172°C (recrystallizetion solvent: ethanol)

IR (KBr): 3400, 1640 cm™
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IH-NMR (DMSO-d;) L
§ ppm: 1.55-1.85 (5H, m), 2.00-2.15 (1H, m),
2.55-3.50 (11H, m), 4.48 (28, 8), 4.63 (2H, 8),
4,72 (1H, dd, J=9.6, 3.1Rz), 4.99 (1H, br), 6.64
(14, d, J=2,6Hz), 6.68 (1H, dd, J=8.4, 2.6Hz), 6.73
(14, d, J=8.2Hz), 6.96 (lH, d, J=B.4Hz), 7.06
(1H, dd, J=8.2, 2.0Hz), 7.33 (1H, d, J=2,0Hz), 9.31 (1H, bx)
Specific rotation: [a]y®® = -67.7° (¢ = 0.52, H,0)

- (=)=1~[2~[(28)~-2~[[(2R)~-2=Hydroxy-2-(4-hydroxy-3-
hydroxymethylphenyl)ethyl jamino]-1,2,3,4=
tetrahydronaphthalen-7-yloxy] acetyi ]Jpyrrolidine 0.5
L-tartrate {compound 23) |
Melting points 130-134°C (recrystallization solvent: ethanol)
IR (KBr): 3400, 1635, 1614 cm
'H~-NMR (DMSO-d;)

§ ppmt 1.55-1.95 (5H, m), 2,00-2.15 (1H, m), 2.55-3.25

(7H, m), 3.30 (2H, t, J=6.9Hz), 3.40-3.50 (2H, m), 3.86

(1H, 8), 4.48 (2H, 8), 4.63 (2H, 8), 4.65-4.75 (1H, m),

6.64 (1H, d, J=2.5Hz), 6.68 (1H, dd, J=8.4, 2.5Hz), 6.73

(1H, d, J=8.2Hz), 6.97 (1H, d, J=B.4Hz), 7.06

(1H, dd, J=8.2, 2.0Hz), 7.33 (1H, d, J=2.0Hz)

Specific rotation: [a]p?® = -53.4° (c = 0.55, H,0)
(—)-1—[2-[(28)—2-[[(2R)—2—Hydroxy-2—(4-hydrox§-3—

hydroxymethylphenyl)ethyl]amino]=-1,2,3,4~

tetrahydronaphthalen-7-yloxylacetyllpyrrolidine 0.5

D-tartrate (compound 24)
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Melting point: 130~-134°C (recrysetallization sclvent: ethanol)
IR (KBr): 3400, 1635, 1614 cm™

'H-NMR (DMSO=d;)

§ ppmt 1.55-1.95 (5H, m), 2.00-2.20 (1H, m), 2.55-3.25
(78, m), 3.30 (2H, t, J=6.8Hz), 3.44 (2H, t, J=6.8Hz),
3.85 (1H, s), 4.48 (2H, B), 4.63 (2H, 3), 4.70

(in, dd; J=9.2, 2.8He), 6.64 (1H, d, J=2,6Hz), 6.68
(1H, dd, J=8.3, 2.6Hs), 6.73 (1H, d, J=8.2Hz), 6.397
(1H, d, J=8.3Hz), 7.06 (1K, dd, J=8.2, 2.0Hz), 7.33
(1H, d, J=2.0Hz)

0.53, H;0)

Specific rotations [a]y¥® = -66.2° (c
Example 9

Using (-)-2-[(28)=2-[[(2R)-2-hydroxy-2-[ 4~hydroxy-3-~
(z-hydroxyethyl)phenyljathyl]amino]—l,2,3,4-
tetrahydronaphthalen-7~-yloxy]-N,N-dimethylacetamide (compound
13) and sulfuric acid, the following salt was obtained in the
same manner as described in Example 7.

(-)~2=[ (28)-2-[[ (2R)~2~Hydroxy~2-[ 4=hydroxy-3~(2-
hydroxyethyl )phenyl Jethyl]amino}-1,2,3,4-
tetrahydronaphthalen-7-yloxy]~N,N~dimethylacetamide 0.5
suifate (compound 25)

Melting point: 211-215°C (dacomposition) (recrystallization
solvent: water) .

IR (KBr): 3418, 1636 cm™
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IH-NMR (DMBO-dg)

§ ppm: 1.55~1.75 (1H, m), 2.05-2.15 (1K, m), 2.60-3.25
(1SH, m), 3.56 (2H, t, J=7.3Hz), 4.60-4.80 (3K, m), 6.62
(1H, d, J=2.6Hz), 6.67 (1H, dd, J=~8.4, 2.6Hz), 6.75

(18, d, J=8.2Hz), 6.96 (1H, d, J=8.4H2), 7.03

(1H, dd, J=8.2, 2.1Hz), 7.09 (1H, d, J=Z.1Hz), 9.25 (1H, br)
Specific rotation: [al;* = -70.8° (c = 1.0, HQ)

Using (~)~4=[2=[(2S)-2-[[(2R)~2~-hydroxy=-2~(4-~hydroxy-
3-(2-hydroxyethyl)phenyl]ethyl)amino]-1,2,3,4-
tetrahydronaphthalen-7~yloxylacetyl Jmorpholine (compound 18)
and sulfuric acid, the folloﬁing salt was obtained in the.
same manner &s descrlbed in Example 7.

(=)-4~[2-[ (28)~2-[[ ( 2R)-2-Hydzroxy~2~ (4-hydroxy-3=(2-
hydroxyethyi)phenyl]ethyl]amino]—l,2,3,4- _
tetrahydronaphthalen-~7=~yloxylacetyl Jmorpholine 0.5 sulfate
(compound 26)

Melting point: 129-134°C (decomposition) (recrystalllzation
solvent: lsopropancl-athancl)

IR (KBr): 3394, 1648 cm™?

IH-NMR (DMSO-dq) |

§ ppm: 1.50-1.75 (1H, m), 2.00-2.15 (1K, m), 2.40-3.90
(18H, m), 4.60-4.85 (3H, n), 6.60-6.80 (3H, m), 6.87

(1H, d, J=7.9Hz), 7.03 (1H, dd, J=8.4, 2.0Hz), 7.08

(1H, d, J=1.5Hz), 9.25 (1H, br)

Specific xotation: [alp* = =58.3° (c = 0.60, MeOH)
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Test Example 1
Action of the agent on the spontaneous contractions of
isolated rat myometrium .

| The uterus of a pregnant SD rat (21 days of
pregnancy) ﬁas isolated. A uterine muscle strip (15 mm long,
5 mm wide) was longitudinally dissected and suspended
vertically in a 10 ml chamber and preparéd for recording of
isometric contractions. The endometrium and placenta-~
attached part wera carefully removed from the uterus with a
fine forceps, and the test was carried oﬁt in accordance with
the Magnus method. The .sample was set in Locke-Ringer °
solution at 37°C aerated with a mixed gas containing 95% of
oxygen and 5% of carbon dioxide, and 1 g of load was applied.
Spontanecus contractions of isolated rat myometrium were
induced iscmetrically via a pressure transducer and recorded
on a rectigram. The efficacy was evaluated by comparing the
total degree of uterine contraction during 5 minutes before
the addition of the agent with the total degree of uterine
contraction durihg 5 minutes after the addition of the agent
and calculating the 50% inhibitory concentration as ECss.
Test Example 2
Action of the agent on the heart rate of isolated xat atrium

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

waight) was isolated and the test was carried out in
accordance with the Magnus method. The sample was set in a

Krebs-~-Hensellte solution at 37°C aerated with a mixture gas
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containing 95% of oxygen and 5% of carbon dioxide, and 1 g of
load was applied. The atrial contraction was induced
isometrically via a pressure transducer and recorded on a
rectigram. After addition of the ageqt, its efficacy was
evaluated by calculating EC,; value which is the agent

concentration which increases 20 beata'ﬁar minute of heart

rate.
Test Example 3
Acute Toxicity

To 5 male ICR mice of 4 weeks age was administered
intravenously 2-[(28)-2—[[(2R)-2-h§droxy-2-(4—hydroxy-35
hydroxymethylphenyl)ethyljaminoj~l,2,3,4=
tetrahydronaphthalen~7-yloxy]=N,N-dimethylacetamide 0.5
sulfate in saline at déaa of 20 mg/kg. No death of animals

was,obaarved during 24 hours after the administration.
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1. A 3,4~-disubstituted
phenylethanolaminotatralincarboxamide derivative

represented by the general foxrmulas

HQ‘OH)n

N O@
(s O~A—-COB

)

(wherein A répresants a lower alkylene group, B represents an
amino group, a di-lower alkylamino'graup, or a 3 to

7-membered alicyclic amino g:dup which may contain an oxygen

atom, n is an integer of 1 or 2, the carbon atom marked with

* represeits a carbon étcm in R configuration, 8
configuration, or a mixture thereof, and the carbon atom
marked with (S) represents a carbon atom in § conflguration)
and a pharmaceutically acceptable salt thereof.

2. The 3,4~disubstituted
phanylethanolamihotetralinca:boxaﬁide derivative

as claimed in claim 1, represented by the general forxmula:

HO
S{CHy)

HO :: ::
O~ A—COB

(S)
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(whexein A ;aérésente a2 lower alkylens group, B represents an
amino gfoup, a di-lowsr alkylamino group, or a 3 to
7-membered alicyclic amino group which may contain an oxygen
etom, n is an integer of 1 or 2, the carbon atom marked with
(R) repiesents a carbon atom in R configuration, and the
carbon atom marked with (5) represents a carbon atom in §
configuration) and a pharmaceutically acceptable salt
thereof. | _

3. - A 3,4-disubstituted _
phenylethanol#minotetralincarboxamida darivativa

as claimed in claim 2, represented by the formula:

' HO
O ® @
(S) o-cchon
OH

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

atom in R configuration, and the carbon atom marked with (8)
reprasents a carbon atom in S configuration) and a
pharmaceutically acceptable salt thaereof.

4. A pharmaceutical composition for the prevention
of threatened abortion, premature labor, for the treatment or
prevention cf‘diseases assoclated with bronchostencsis and
airway obstruction and for pain remission, stone removal in

urolithiasis containing, a&s an active ingredient, a 3,4-
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disubstituted phenylethanolaminotetralincarboxamide

derivative represented by the general formula:

HOS CHa)n .

HO ::: :::
u(s) O-A-COB
OH

(wherein A represents a lower alkylene group, B represents an
amino group, & di~lower alkylamino group, or a 3 to
7-membered alicyclic aminc group which may contain an oxygen
atom, n'is an integer of 1 or 2, the carbon atom marked with
* represents a carﬁon atom in R configuration, §
configuration, or a mixture thereof, and the carbon atom
marked with (§) represents a carbon atom in S configuration)
or a2 pharmageutically zcceptable salt thersof.

5. A pharmaceutical composition as claimed in
claim 4, wherein said active ingradient is represented by the
general formula:

o
MOseny,

HO
N°(8) O0—A~COB

oH H

(wherein A represents & lower alkylene group, B represents &n
amino group, a di-lowsr alkylamino group, or a 3 to

7-membered allcyclic amino group which may contain an oxygen
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atom, n 18 an integex of 1 or 2, the carbon atom marked with
(R) represents a carbon atom in R configuration, and the
carbon atom marked with (§) represents a carbon atom in §

configuration) or a pharmaceutically acceptable salt thereof.

6. 'A pharmaceutical composition as claimed in

claim 5, wherein said active ingredient is represented by the

HO
HO
(&) ,I:::[::j\ . [CHg
Nsy™ - O—CHzCON_ .
. CHg

on H

foimula:

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

atom in R configuration, and the carbon atom marked with (S)
repraesents a carbon atom in S configuration) or a

pharmaceutically acceptable salt thereof.



