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3,4-DISUBSTITUTED PHENYLETHANOLAMINO'I'ETRALINCARBOXAMIDE 

DERIVATIVES 

. FIELDJllj' THE IWEHllQN 

The present invention relates to novel 3,4-

disubstitu~ed phenylethanolaminotetralincarboxamide 

derivatives which are u~eful as a mediceJ?,ent. 

More particularly, .the present invention relates to 

3,4-disul:>stituted phenylethanolaminotetralincarboxa.mide 

derivat~vea represented b~_the general formula: 

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

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

7-membered alicyclic amino g~oup which may contain an oxygen 

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

* represents a carbon atom in R configuration, s 

configuration, or a mixture thereof, and the carbon.atom 

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

and pharmaceuti£~~~y acceptable salts thereof, which have a 
,, ... ..,.-;.·'"'")~ ~it""JJ ·~, ... , 

selective ~i~~,i:~A~~gic receptor stimulating activity with 'l ~yv- ;-~. 

reduced b/fo(ie~~i· on. _cardi9vascular sy8tema such as . 
pq \C .· 

tachycar~l-'.d. 
t:~\ 
\' \ -... 

.... ~ .. · 

,· .. 
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BACKGROUND OF THE INV'PTION 

As substituted phenylethanolaminotetralin 

derivatives, compounds having _gut _selective sympathomimetic 

and anti-pollakivria activities have been disclosed, e.q., 

thaae represented by the general fcrmulaa 

HO~Cl Del. 
· I I 

~ N .J OCHzCOORo 
OH H 

(wherein Ro is a hydrogen atom or an ethyl group), 

hydrochloride or oxalate thereof, or single optional isomers 

thereof~ and thc~e represented by the formula: 

(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 S configuration) (cf. a published Japanese 

patent application (kohyo) No. Hei 6-506676 based on a PCT 

application and ~ published Japanese patent application 

(kohyo) No. Hei 6-506955 based on a PCT application). 
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However, these compounds are ~3aadrenergic receptor 

stimulating agents-having remarkable ~s-adrener9ic receptor 

stimulating activity. 

StJMMARX_Qf, W...DIY.1-N'l'IQ.~ 

An object of the present invention is to provide 
' 

. ·-novel 3,4-disubstituted phenylethanolamino-

tetralincarboxamide derivatives and pha~aceutically 

acceptable salts thereof which have a ~,-adrenergic receptor 

stimulating activity with higher selectivity in comparison 

with ~1-adrenergie receptor stimulating activity with reduced 
,,. t~ r 

burdens en cardiovascular systems such as tachycardia. 

Another object of the present invention is to provide 

a pharma.ceutical co~poeition containing, as an active 

ingredient, a 3,4~disubstituted phenylethanolmnino­

tetralincarboxamide derivative or a pharmaceutically 

acceptable ealt thereof. 

DETAILED DESCRIPTION Q[ TH~ lID£EEtION 

In order to find an excellent ~2-adrenergic receptor 

stimulating agent, the inventors of the present invention 

made extensive studies and found that a certain 3,4-

disubstituted phenylethanolaminotetralincarboxa.mida· 

derivative represented by the general formula (I) above has 

potent and selective ~2-adrenergic receptor stimulating 

activity and is remarkably useful as a ~1-adrenerqic receptor 

stimulating agent, thereby resulting in the accomplislunent of 

the present invention. 
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Accordingly, the present invention relates ·to 

3,4-disubst!tuted phenylethcnolaminotetralincarboxamide 

derivatives represented :by the_ gen~ral formula: 

(I) 

(wherein A %e~resents a lower alkylene group, B represents an 
i 

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

7-membered alicyclic amino group which may contain an oxygen 

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

*represents a carbon•atom in R configuration, 

S configuration, or a mixture thereof, and the carbon.atom 

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

and ph~rmaceutically acceptable salts thereof, which have 

selectiv·e ~2-adrene:tqic receptor stimulating activity. 

In the compound of the present invention represented 

by the general formula (I) above, the term "di-lower 

alkylamino qroup" means an amino group di-substituted with 

straight or branched alkyl gro~p(s) having l to 6 carbon 

atoms (e.g., methyl, ethyl, propyl, isopropyl), such as 

dimathylamino, diethylamino, ethylmethylamino or the like. 

Also, the te~ 11 lowe.:r aU~1lene qroup" means a straight 

alkylene group having l to 3 carbon atoms such as meth~lene, 

·ethylene, t.rirnethylene or the like, and the term "3 to 
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7-membered alicyclic amino group which :may contain ~n oxygen 

atom" mea.na l•pyrrolidinyl, pipe~idino, morpholino or the 

like. 

The c~mpound of the present invention represented by 

the general formula (I) above can be pr~pared by the 
.... 

follow~ng procedure. 

For example,. the compound of the general fo:rmula (I) 

can be prepared by subjecting·an amine compound represented 

·by the general ·formula: 

m.. (IT) 
HiN (S) 0-A-COOR 

(wherein R is a lower alkyl group, and A and the carbon atom 

marked w1th (S) are aa defined in thG foregoing) to 

N-alkylation using an alkyla~ing agent represented by the 

general formula& 

(III) 

(wherein R0 is a hydroxy-protective group, x is a halogen 

atom and n is as defined in the foregoing), reducing the 

resulting compound in the usual way, removing the hydroxy-

.. ' 
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protective group as occasion demands to give a COJ!lpound 

represented by the gener~l formula= 

(wherein R1 i~ a hydrogen otom or a hydroxy-protective group, 

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

defined in the f~regoing), subjecting the resulting compound 

to amidation in the usual way using an amine c01Dpound 

:represented by the general·formulas 

B-H (V) 

(wher.ein B .:Ls as defined in the foreg-oinq), and :removing the 
hydroxy-protective group as occasion demands. 

The compound of the present invention represented by 

the general formula (I) above can also be prepared by 
subjecting an amine compound represented by the qeneral 
formula: 
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ro. (VI) 
HzN {S) . o-A:...coe 

(wherein A, Band the carbon atom marked with (S) ara as 
' 

defined in the foregoing) to N-alkylatio~ uain9 an alkylating 

~gent represe~ted by the general foxmula (III) above, 

reducing the resulting compound in the usual way, and 

~emoving the hydroxy-protective group. 
. . 

The compound of the present invention represent~d by 

the general formula (I) above can also be prepared by 

allowing a mandeli'c acid derivative represent:ed by the 

general foxmula1 

Rao,(CH2>°n 

R00~· ·. 

~CiiOH 
OH 

(VII) 

(wherein R0 and n are as defined in the foregoing) to react 

with an amine compound represented by the formulaa 
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(VIII) 

(wherein the carbon atom marked with (S) is as defined ~n the 

foregoing) in :the presence of a condensi~g agent to give a 

compound represented by the general formula; 

(wherein R0 , n ~nd the carbon atom marked with (S) are as 

defined in the foregoing), reducing the resulting compound 

using a reagent such as borane-dimethyl•ulfida complex to 

prepare a compound represQnted by the .general formula: 

(wherein R0
, n and the carbon atom marked with (S) 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 



s 

compound to o-alkylation usinq an alkylating agen~ 

rep:asentad by the general formula: 

X-A-COS (XI) 

(wh~rain A, Bend X are ae defined in the foregoing), and 

removing the prot-cting group. 

The amine compound :ep~esented by the general f o.rmula 

(II) above whi~h is used· as a starting material in the 

aforementioned production process can be prepared by a 

process described in a literature or analoqous proceese~ 

thereto (for example, Bur. J. ~ad. Cham., No. 29, pp. 259-267 

(199~); a published Japanese patent application (Kokal) 

No. Hei 3-14548). 

Among the alkylat.i'.nq agents represented by the 

general formula (III) above which is ueeq ae a Btarting 

material in the aforemen~ioned production process, a compound 

wherein n is l can be prepared, for example, by allowing a 

ketone compound represented by the formulas 

(XII) 

to react with formalin in the presence of hydrochloric·acid 

to prepare a compound represented by the formula~ 



---------- -·-------------·----------··--·--

3 .. 0 

(XTII) 

I 

aul:>jecting the resultinq compound to acetylation uainq acetic 

·anhydride ~nd sodium acetate to give a compound represented· 

by the formula: 

(XIV) 

(wherein Ac represents an·acetyl group), subjecting the 

resulting compound to halogenation in the usual way using a 

halogenating agent, subjecting the resulting halogen compound 

(corresponding bromide is de~cribed in J. Ned. Chem., No. 13, 

pp. 674 - 680 (1970)) represented by the general formulas 

(XV) 
x 

(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 t~ a hydroxy group using a reagent such as acetone 

dimethyl acetal. 

Among the alkylating agents represented by the 

general formula (III) ab~1·!'B which is used as a starting 

:material in the aforementioned production process, a compound 

in which n ia_2 can ~e prepared ~y protectinv the hydroxy 

qroup of a phenylacetate derivative represented by the 

general formula• 

OH 

£'COOR (XVI) 

0 CH3 

(whereln R is as defined in the foregoing) in the usual way 

using a reagent such as benzyl broIUide, further protectinq 

the carbonyl group using ethylene glycol and then reducing 

the derivative in the usual way using a reducing aqent such 

as lithium aluminum hydride to convert it into an alcohol 

compound represented by .t.he general formulas 

(XVII) 



12 

(wherein R0 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 formula& 

(XVIII) 

(wherein a0 is ae·defined in the fcregoinq), and then 

subjecting the.resulting ~ompound to haloqenation in the 
' usual way using a halogenatinq agent. 

The amine c~mpound represented by the general formula 

(VI) above which is used as a starting material in the 

aforementioned production process can be prepared by 

subjecting a phenol compound represented. by the general 

formula& · 

~ (XIX) 
R2HN (S) OH 

(wherein R2 is an amino group-protecting qroup, and the 

carbon atom marked with (S) is as defined in the foregoing) 

to o-alkyiation ueinq ~n ~lkylatinq agent represented .hY the 

general formula (XI) above and then removing the amino group-
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protecting qroup, _or by protecting the amino group.of an 

amine compound represented by the general foJ:mula (II) above 

using an appropriate reagent, .convertinq the resulting 

compound into free carboxylic acid or a reactive functional 

derivative thereof as occasion demands, subjecting the 

resulting compound to amida~ion reactia·n uainq an amine 

compound represented by the general f orm~la (V) above in the 

presence or absence of e condensing aqent, and removing the 

amino-protective group. 

Among the compound of the present invention 
. . . 

represented by the general formula (I) above, a single isomer 

can be prepared, for example, by subjecting a diastereamer 

mixture obtained by th~ aforementioned process to fractional 

recrystallization in the usual way, or by allowing an. 

optically active mandelic acid derivative represented by the 

general formula: ; 

(wherein the carbon atom marked with (R) is a carbon atom of 

R configuration, and R0 and n are as defined in the 

foregoing) or another optically active mandelic acid 

derivative reprasanted by the qeneral fo:rmula1 
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~~
00

'(CH2)n 
fl" . 

. ~-' ·COCH 

(XXI) 

(S) 
OH 

(wherein a0 , n and the carbon atom marked with (S) are as 

defined in the foregoing) to react with.~n mn1ne,compound 

.represented by the general .. formula -(VI.II) above in. the 

. presence of a condensing agent to .. give e single iaomer 

represented by the general formula: 

. 0 
A 0,(CH2)n 

R
0

o~. 0 LJ:).""'11 
~' '~ .. (R) . ~ (S) . 'OH 

OH 

(XXIl) 

(wherein R0 , rt, the carbon atom marked with (R) and the 

carbon atom marked with (S) are as defj,ned in the foregoing) 

or S..:f\other sinqle isomer represented by the general f o.rmula 1 

m (XXIlT) 

~ (S) OH 

(wherein R0 , n and.the carbon atom marked with (S) are as 

defined in the foregoing), reducing the reeulting ieomer 
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-~sing a rea9ent such as borane-dimethyls~lf ide complex to 

prepare a compound represented by the general formulaa 

~ {XXIV) 

~~OH 
I . 

(wherein R0 , n, 'the carbon atom marked with (R) and the 
I 

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

or another compound repres~nted by the general formulas 

Roo,(CHi)n 
0 I 

Ao~· rY'1 (XXV) 

~' ~ (S) ~ (S) OH 
OH 

(wherein R0 , n and the carbon atom marked with (S) are as 

defined in the foregoing), protecting the alcoholic hydroxy 

group and amino group using a reagent such as trif luoroacetic 

anhydride, subjecting the resultinq compound.to o-alkylatiort 

using an alkylatinq agent: represented by the general formula 

(XI) above, and removing the protecting group. 

Among the compound of the present invention 

represented by the general formula (I), a sinqle isomer can 

also be prepared by subjecting a diaetereomer mixture 

obtained as an intermediate by the aforementioned process to 

column chromatography or fractional recrystallization to 
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isolAte the corresponding ~ingle isomer and then carrying out 

the smne reaction using said single isomer. 

The phenylacetat~ repr~se~ted by the general f oxmula 

(XVI) above which is used as a starting llUlterial in the 

aforementioned production process can be prepared by a 

p:r:ocaea described in o. literi:ature or an.alo9ous p.z:ocesses 

thereof (for example, a published Japane~a patent application 

(kohyo) No. Sho 61-500915 based on a PC~ app~ication, a 

published Japanese.patent application (koka!) No. 

Sho 57-13504.9). 

The optically active mandelic acid derivatives ~nd 

mixtu.z:es thereof represented 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 correspond~nq ~!hydroxy compounds or 

can be prepared by allowing.a bromine compound represented by 

the general formula1 

(XXVI) 

(wherein. R0 and n a.re ·as defined in t.he fcregoinq), which can 

be obtained in accordB.nce w:lth a process ci.escribed .i.n a 

literature 01· an~J.ogoue J;•roe:os.ees. th(?1:t"•:Jof, to react with 

diethyl oxalate, red1.lcin-.. t.he reeuJ.ting phenylqlyoxylic acid 
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derivative using a reagent such aa sodium borohydride, and 

hydrolyzing the ester compound to give a mandelic acid 

derivative represented by the gen~al formula• 

R°:~
00

'(CH2}n 
p . 

. ~ \ COOH 

{-\fll) 

OH 

(wherein R0 and n are a·a defined in the foregoinq) andr a.a 

occasion.demands, sUbjecting the derivative to optical 

resolution i~ the usual way using a resolving reagent such as 

optically active 1-(l-n~phthyl)ethylamine. 

The compound of the present invention obtained by the . . 

aforementioned production process can easily b~ isolated and 

purified by conventional separation means such as fractional 

recrystallization, purification using column chromatography, 

solvent extraction and the like. 

The 3,4-disubstituted phenylethanolamino­

tetralincarboxarnide derivative of the present invention 

represented by the general formula (I) above can be converted 

into its pharmaceutically acceptable salts in the usual way. 

Examples of such salts include acid addition salts with 

mineral acids (e.q., hydrochlQric acid, hydrobrornic acid, 

hydroiodic acid, sulfuric acid, nitric acid, phoephoric acid 

and the like}, acid addition salts with organic acids · 

(e.q., fo:onic acid, acetic acid, methanesulfonic acid, 
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benzenesulfo~ic acid, p-tolueneaulfonic acid, propionic acid, 

citric acid, succinic ·acid, tartaric acid, fumaric acid, 

butyric acid, oxalic acid,·JDA~oni~ acid, maleic acid, lactic 

acid, malic acid, carbonic acid, glutamic acid, aspartic 

acid, and the.like) and salts with inorg~ic bo.ses such. ae 

sodium salt and pot~eaium salt. 'l'he resulting salts have the 

same pharmacol~gical act.tvitiaa as that of the free form. 

In addition, the compound of the present invention 

represented by the general formula (I) above also includes 

its hydrates and solvates with pharmaceutically acceptable 

solvents (e.q., ethanol). 

The compound of the present invention represented by 

the general formula (I) above exists in two isomer forms of R 

configuration and s configuration based on the asymme~ric 

carbon atom having a hydJ:.·oxy group. Either one of the 

isomers or a mixture thereof can be used ~n the present 

invention, and the R confiqurat1on isomer is desirable. 

When the in vitro test for measuring ~2-adrenergic 

receptor stimulating activity was carried out in the usual 

way using isolated rAt pregnant uterus, the compound of the 

present invention represented by the general for.mul~ (I) 

above showed an activity to relax 50% of the spontaneous 

contractions of rat myometri.um. (i.e., EC30 ) at an approximate 

mol concentration of 5. O x io-10 to 5. O x 10-1 • For example, 

2-( (2S)-2-[ [ (2RS)-2-hydroxy .. 2-(4-h:ydroxy·,,3-

hydroxymethylphenyl)ethyl.]amino]-l,2,3, 4-
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tetrahydron4phthalen-7-yloxy]-N,N-dimethylacetamide showed 

the EC.so value at a mol concentration of 5. 3· x io·', 
and 2·[ (2S)-2-[[ (2R)-2-hydro.xy-2•(.4-hydroxy-3-

hydroxym.ethylphenyl)athyl]am1no]-l,2,3,4-

tetrahydronaphthalen-7-~loxy]-N,N-dimethylacetam.ida at a mol 

concentration of 2.6 x io-•. Thus, the ·compounds of the 

present invention h~ve markedly potent ~~-adreneriic receptor 

stimulatinq activity a.nd therefore ~re remArkAbly useful aa a 

~2-adrenerqic receptor stimulation agent. 

When the J.n vltro test for measuring. ~1-adrenergic 

receptor stimulating activity was carried out in the us~al 

way usinq isolated rat atrium, the compounds of the present 

invention represented by the general formula (I) abova showed 

an activity to increase 20 beats per minute of rat heart rate 

(EC20 value) at an approximate mol concentration of 5. 0 x 10-1 

or more. For example, 2-[(2S)-2-[[(2RS)-2-hydroxy-2-(4-

hydroxy-3-hydrox:vmethylphenyl)ethyl]amino]-1,2,3,4-

tetrahydronaphthalen-7-yloxy]-N,N-dimethylaceta.mide showed 

the ECio value at· a mol concentration of 2. 5 x io-6 , 

and 2-[{2S)-2-[[(2R)-2-hydroxy-2-(4-hydroxy-3-

hydroxymethylphenyl)ethyl}amino]-l,2,3,4-

tetra.hydronaphthalen-7-yloxy]-N,N-dirnethylacetamide at a mol 

concentration of 9.4 x 10-1
• Thus, the compounds of the 

present invention have markedly weak ~1-adrenergic receptor 

stimulating activity in comparison with the aforementioned 

~2-adrenergic receptor stimulating activity. 
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In conseque~ce, the compounds of the present 

invention have markedly potent ~2-adrenergic·receptor 

stimulating activity with markedly high selectivity in 

comparison with_ ~1-adrenergic receptor·stimulatinq activity, 

ao that it is a extremely useful highly selective 

~2-adrenargic receptor stimulating agent of in which burdens 

on cardiovascular ayateme are reduced due to auppreaaion of 

side effects upon the heart (e.g., tachycardia) caused by ~1-

adrenerqic receptor stimulating activity. 

The present invention is a selective ~2-adrenergic 

receptor stimulating agent which is extremely useful as; for 

example, an agent for the prevention of threatened abortion, 

premature labor, as an agent for the treatment or prevention 

of diseases associated with bronchiostenosis and airway 

obstruction (bronchodilator) and ae an agent for pain 

remission or stone removal in urolithiaeis. 

Also, the compounds of the present invention 

represented by the qenarel formula (I) above are an extremely 

stable compound and therbiore have excellent storage 

stability. 

When the 3,4-disubstituted phenylethanolamino­

tetralincarboxamide derivatives of the present invention 

represented by the general formula (I) above and 

pharmaceutically acceptable salts thereof are used in the 

practiccl treatment, they are ad.rninieterect orally or 

parenterally in the form of appropriate pharmaceutical 
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compositions such as tablete, powders, fine grGnulae, 

granules, capsules, injF.o.'·tions, and the like. These 

phar.tDAceutical compositions c~n b~ fozmulated in accordance 

with conventional methods using conventional pharmaceutical 

carriers and ~xcipients and other additives. 

tile dose is appropriately decided depending on the 

sex, age, body weight, degree of symptom~ ftnd the like-of 

..... each plltient to be treated, :.which ie:. approximately within the 

range of from 1 t.o 1, 000 mg· per day per adult :f.n the case of 

oral administration and approximately within the range of 

from 0.01 to 100 mg per d4y pe~ 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 Test Examples, but the present _ 

invention is not limited thereto. 

Reference Example l 

(S)-4-(2-Amino-1,2,3,4-tetrahydronaphthalen-1-yloxy)­

N,N-dirnethylbutyramide 

(S)-2-(tert-Butoxycarbonylamino)-7-hydroxytetralin 

(400 mg) WAS dissolved in S ml Of N,N-dimethylformamide, 

3.16 g of cesium carbonate and 650 µl of ethyl 

4-bromobutyrate were add~J 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 suifate. The solvent was 

evaporated under reduced pressure and the resid~e was 

pur1£1ed by silica gel medium pressure liquid column 

chromatography (eluent1 hexane/ethyl acetate - l/1) to give 

488 mg of ethyl (S)-4-[2-(tart-butoxycar~onylamino)-l,2,3,4-

tetrahydronaphthalen-7-ylo.xy]butyrate having a melting point 

of 96 to ga 0 c. 
IR (I<Br) I 3360, 1123, 1680 cm·1 

1H-NMR ( CDCl3 ) 

6 ppnu 1.26 (3H, t, J = 7.lHI), 1.45 (9H, s), 1.65-1.80 

i (lH, m), 2.00-2.15 (3H, m), 2.50 (2H, t, J = 7.JHz), 2.59 

(lH, dd, J=l6.5, 7.9Hz), 2.1s-2.as (2H, m), 3.07 

{lH, dd, J=l6.5, 4.6Hz), 3.90-4.0S (3H, m), 4.14 

(2H, q, J•7.1Hz), 4.50-4.65 {lH, m), 6.Sa (lH, d, J•2.6H8), 

6 • 6 8 ( lH 1 dd, Jsa8. 4 1 2 . 6Hz) , 6. 9 9 ( lH 1 d, J=8 . 4Hz) 

Specific rotations [a.Jo2" = -so.1° (c = 1.03, MeOH) 

Ethyl {S)-4-[2-(tert-butoxycarbonylamino)-1,2,3,4-

tetrahydronaphthalen-7-yloxy]butyrate (988 mq) was dissolved 

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

3.0 ml of 2 N sodi\uu hydroxide aqueous solution was added to 

the solution, and the miJ;ure was stirred at room temperature 

for 2 hours. The reaction solution was concentrated under 

reduced praasure, 10% citric acid aqueous solution 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 pressure, 914 m~ of .(S)-4-[2~(tert­

bµtoxycarbonylamino)-l,2,3,4-tetrahydronaphthalen-7-

yloxy]butyric acid having a melting point of 150 to 153°C was 

abta.1.ned. 

IR (KBr): 3452, 3365, 1691 cm·1 

1H-NMR ( CDCls) 

s ppins 1.45 (9H, e), 1.65-1.80 (lH, m), 2.00-2.20 (3H, m), 

2.ss-2.10 (3H, m), 2.1s-2.es (2H, m), 3.00-3.15 (lH, m), 

3.90-4.10 (3H, m), 4.55-4.70 (lH, m), 6.58 (lH, d, Jc2.6Hz), 

6.68 (lH, dd, J=S.4 1 2.6Hz), 6.99 (lH, d, J•S.4Hz) 
' . 

Specific rotations [aJ»2' • -53.sc (c: = 0.52,, MeOH) 

(5)-4-[2-(te:r.t,.,Butoxycarbony.l.'-!.mino)-1,2,3,4-

tetrahydronaphthanlen-7-yloxy]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 r.eaction. ~hen, 2 ml of 

tetrahydrofuran solution containing 1.40 q of dimethylamine 

was added wit~ stirring under ice-cooling, and the reaction 

mixture was subjected to 45 minutes of reaction and-then to 

45 minutes of reaction at'room'temperature. The reaction 

solution was concentrated under reduced pressure, water was 

added to the residue, and the mixture was extracted with 

diethyl ether. The extract wa$ washed with 10% citric· acid 

aqueou5 solution, water, saturated sodium bicarbonate aqueous 
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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-tetrahydronaphthalen-7-yloxy]­

N,N-dimethylbutyrmnide having a melting point of 97 to 101°C 

was obtained. 

IR (KBr): 3325, 1709, 1624 cm"1 

1H-NMR ( CDCl:s) 

6 ppms l.45 (9H, s), 1.65-1.80 (lH, m), 2.00-2.15 (3H, m), 

2.51 (2H, t, J•7.2Hz), 2.59 (lH, dd, J•16.S, 8.lHz), 

2.75-2.85 (2H, m), 2.95 (JH, s), 3.00-3.10 (4H, m), 3.90-4.00 

(3H, m), 4.58 (lH, br s), G.59 {lH, d, J=2.6HZ) 1 6.69 

(lH, dd, J~B.4, 2.6Hz), 6.98 (lH, d, J•B.4Hz) 

Spec.if.ic rotation= [a)D2
,'j • -50.0° (c = 0.50, MeOH) 

(S)-4-[2-(tert-Butoxycarbonylamino)-l,2,3,4-

tetrahydronaphthalen-7-yloxy]-N,N-dimethylbutyramide (396 mg) 

was dissolved in 5 rnl of methylene chloride, 5 ml of 

trifluoroacetic acid was added to the solution with stirring 

under ice-cooling, and the mixture was stirred for 15 minutes 

and then subjected tQ 15 minutes of r~action at room 

temperature. The reaction solution was concentrated under 

reduced pressure, methylene chloride, water and sodiwn 

bicarbonate were added to the residue, and the mixture was 

stirred at room temperature for 30 minutes. The organic 

layer was separated and driQd ovar anhydrous magnesi.um­

sulfate. By evaporating the solvent under reduced pressure, 
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263 mq of (S)-4-(2-araino-l,2,3,4-tetrahydronaphthalen-7-

yloxy)-N,N-dimethylbutyramide was obtained in the oily fo:an. 

IR (neat) r 3404, 1618 cm~1 

1H-NMR (CDC ls) 

6 ppm: 1.75-1.90 (lH, m), 2.00-2.25 (3H, m), 2.45•2.55 

(2H, m), 2.65-2.90 (3H, m), 2.S4 (3H, a), 3,00 (3H, s), 

3.05-3.20 (lH, m), J.30-3.SO (lH, m), 3.~6 (2H, t, J=5.9Hz), 

S.89 (2H, br s), 6.60 (lB, d, J=2.3Hz), 6.68 

(lH, dd, J=8.4, 2 •. 3Hz) 1 6 .• 96 (lH, d, J•8.4Hz) 

Specific rotations [a]D2"· ~ -46.2° (c = 0.45, MeOH) 

Reference Example 2 · 

(S)-2-(2-Amino-l,2,3,4-tetrahydronaphthalen-7-yloxy)­

N,N-dimethylacetamid.e acetate 

(S)-2-(Benzyloxycarbonylamin~)-7-hydroxytetralin 

(13.4 9) was dissolved in 120 ml of N,N-dimethylformamide, 

8.27 q of 2-bromo-N,N•dimathylacetamide and 22.0 g of cesiwn 

carbonate were added to the solution, and the mixture was 

stirred at room temperature for 6 hours. The reaction 

solution was poured into ice-water, 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 reeultinq rasidusa was 

cr.ystallized by adding diethyl ethe:r: to gi,_.,_~ 14.0 g of (S)-2-

[ 2-(ben2:yloxycarbonylami.no) ... 1, 2, 3, 4-tett:r..hydrcnaphthalen-7-

yloxy]-N,N-dimet.hylacetarnlde htsving a melting point of· 117 to 

ll8°C. 
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IR (KBr) I 3465_, 3284, l 704, 1667 cm-1 

1H-NMR (CDCl3) 

6 ppm: 1.70-1.85 (lH, m), 2.~0-2 •. 10 (lH, m), 2 .. 63 

(lH, dd, J=l6.S, 7.4Hz), 2.75-2.85 (2H, m), 2.97 (3H, s), 

3.05-3.15 (4H, 111), 4.00-4.10 (lH, m), 4.64 (2~, e), 4.75-4'.85 
. .,. 

·(lH, m), s.10 (2H, e), 6.63 (lH, d, J•2.7Hz) 1 6.75 

(lH, dd, J•8.4, 2.7Hz), 6.99 (lH, d, J=B,4Hz) 1 

7.25-7.40 (SH, m) 

Specific rotation: [a]D25 • -41.0° (c = 1.02, MeOH) 

(S)-2-[2-(Benzylo:xycarbonylamino)-1,2,3,4-

tatrahydronaphthalen-7-yloxy] ... N,N-dimethylacetamide (100 mq) 

and 20 mg of lOt palladium-carbon were suspended in 5 ml of 

acetic acid and the suspension was stirr~d at room 

temperature for 3 hours in an atmosphere.of hydrogen. The 

catalyst was removed by filtration, the filtrate was 

concentrated under reduced pressure, and the residue was 

recrystallized from ethanol-diethyl ether to give 72 mg of 

(S)-2-(2-amino-l,2,3,4-tetrahydronaphthalen-7-yloxy)-N,N­

dimethylacetamide acetate having a melting point of 135 to 

142°C. 

IR (KBr): 3431, 2636, 2158, 1656 cm·1 

1H•NMR ( DMSO-d5) 

6 ppm: 1.40-1.60 (lH, m;, l.Bl (3~, s), 1.85-2.00 (lH, m), 

2.40-2.55 {lH, m), 2.60-3.15 (lOH, m), 4.71 (2H, s), 

5.60-6.55 (3H, m), 6.61 (lH, d, J•2.7Hz), 6.65 

(lH, dd, J=S.4, 2.7Hz), 6.95 (lH, d, J=8.4Hz) 
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Specific rotation: [aJo" = -46.8° (c = 0.99, AcOH) 

Reference Example 3 

2-Bromo-1-(2,2-dimethylbe~zo[l,2-d]-l,3-dioxan-6-yl)-

l-etha.none 

2-Acetoxymethyl-4-bromoacetylphenyl acetate (18.G q) 

waa dissolved in 90 ml of methanol, 100-ml of 471 hydrobromi.c 

acid was added with stirring under ice-cQoling, and the 

mixture was subjected to 16 hours of reaction at roam 

tempera·ture. Water was ·added to the reaction solution with 

stirring under ice-cooling, and the resultinq precipitates 

were collected by filtration and washed with water and Hexane 

to qive 9,54 g of 2-bromo-4'-hydroxy-3'­

hydroxymethylacetophenone ;having a melting point of 117 t6 

119°C. 

IR (KBr) I 3440, 1677 cm-1 

1H-NMR ( DMSO-ds) 

s ppm1 4.50 (2H, s), 4.75 (2H, s), s.10 (lH, br s}, 6.87 

(lH, d, Ja8.5Hz), 7.79 {lH, dd, J=S.5, 2.4Hz), 7.99 

(lH, d, J•2.4Hz), 10.52 (lH, s) 

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

(17.7 q), 124 mg 0,f p-toluenesulfonic acid monohydrate and 

256 ml· of acetone dimeth.f..:. acetal were diee1olved in 25·5 ml of 

acetone .'!l.nd the mixture waft :nel'tteci under r.ef lu~; f.or 30 

minutaB. After cooling, a saturated sodium bJ.carbonate 

aqueous solution was added to the reacti.on solution, and the 

mixture was extracted with ethyl acetate. The extract was 
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washed with water and brine and then dried over anhydrous 

magnesium sulfate. 'J!he solv~nt was evaporated under reduced 
pressure and the resulting reeidu~ was purified by silica gel . . . 

medium pressure liquid column chromatography (eluent1 

hexane/ethyl acetate • 7l 1
.) to give 11.9 q of 2-bromo-1-(2,2-

climathylbenzo [ 1, 2•d] •l, 3-diox~'"'."6-yl )-1'.:athanone having a 

meltinq point of 52 to 54°c. 

IR (:Or) I 1693 cm·1 

1H-NMR ( CDCl,) 

8 ppmz 1.57 (6H, s), 4.37 (2H, a), 4.89 (2H, s), 6.88 

( lH, d, J=B. 6Hz) , 7. 69 ( lH, d, J•2 ·• 2Hz), 7. 82 

( lH, dd, J= If. 6 ~ 2 ~ 2Hz ) 

Reference E~ample 4 

(-)-2-[(2S)-2-[[(2R)-2-(2,2-Dimethylbenzo[l,2-d]-l,3-
dioxan-6-yl)-2-hydroxyethyl]amino]-1,2,3,4-

tetrahydronapht~alen-7-yloxy)-N,N-dimethyacetamide 

:6-Bromo-2,2-dimethylbenzo[ l,2-d]-1,3-dioxane ( 30. 0 g) 

was dissolved in 610 ml of tetrahydrofuran, 136 ml of l.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 -80°C, the r~action 

solution was added to 200 ml of tetrahydrofuran solution 

containing 21.6 g of diethyl oxalate, and the mixture·was 

subjected to l hour of reaction. Then, 100 ml of ethanol and 
100 ml of ethanol eolution containing l.40 9 of sodium· 

borohydride were added in that order. The reaction solution 
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was stirred at -3o 0 c for 30 minutes, 8.26 m~ of acetic acid 

was added, a~d the mixtur~ was stirred for S minutes. Then, 

so ml of aqueous solution contain~ng 14.8 g of potassium 

bicarbonate was added, and the ~eaction solution was 

concentrated under reduced pressure. water was added to the 

res~due, and the mixture waa extracted with ethyl acetate. 

'?ha extract was washed with brine and th~n dried over 

anhydrous magnesium sulfate. The solvent was evaporated 

under reduced pressure and the resulting residue was purified 

by silica qal medium pressure liquid column chromatography 

(eluent: hexa~e/ethyl acetate= 5/1) to give 25.l g of ~thyl 

2·(2,2-di~ethylbenzo[l,2-d]-l,3~dioxan-6-yl)-2-hydroxyacetate 

in the oily form. 

IR (neat): 3467, 1736 cm·1 

1H•NMR ( CDCl3) 

6 ppm1 l.24 (3H, t, Js7.1Hz), l.54 (6H, s), 3.39 

(lH, d, J=5.6Hz), 4.10-4.35 (2H, m), 4.94 (2H, s), 

5.06 (lH, d, JQ5.6Hz), 6.80 (lH, d, J=8.4Hg), 7.03 

(lH, d, J•l.9Hz), 7.19 (lH, dd, J-8.4, l.9Hz) 

Ethyl 2-(2,2-dimethylbenzo[l,2-d]-1 1 3-dioxan-6-yl)-2-

hydroxyacetate (78.3 g) was.dissolved in 145 ml of ethanol, 

176 ml of 2 N.sodium hydroxide aqueous solution was added to 

the solution with stirring under ice-cooling, and the mixture 

was subjected to 1.5 hours of reaction at room temperature. 

With stirring under ice-cooling, 174 ml of 2 N sulfuric acid 

aqueous solution was add';!·\ to the reaction solution, water 
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and brine were then added, a~d the mixture was extracted. with 

ethyl acetate. The extract was washed with hrine and then 

dried over anhydrous ma.gneai~ sulfate. The solvent was 

evaporated under reduced pressure and the resulting residua 

was diBBolved in 210 ml of ethanol. Then, 50.3 g of (R)-(+)-

1-(1-nAphthyl)ethylamine wa.11 added and.the mixture was 

allowed to stand at room temperature to 9'1.ve··48. 3 .g of 

precipitated crystals. By recrystallizinq the resulting 

crystals from aa·mi of ethanol, 43.6 q of 11111 salt of(-)­

(R)-2-(2,2-dimethylbenzo[l,2-d]-l,J-dioxan-6-yl)-2-

hydroxyacetic acid, (R)-(+)-1-(l-naphthyl)ethylamine, a~d 

ethanol, having a melting point cf 164 to 16S 0 c. 
IR (XBr): 3327, 1567 cm·1 

1H-NMR ( CDCl3.) 

6 ppm: 1.15-1.30 (9H, m), 1.38 (3H, s), 3.70 

(2H, q, Jm7.0Hz), 4.15 (1H 1 s), 4.38 (lH, d,_J•l5.2Hz), 

4.49 (lH~ d, J~l5.2Hz), 4."71 (lH, q, J=6.7Hz), 6.46 
. . 

(lH, d, J~8.4Hz), 6.53 (lH, d, J=l.8Hz), 6.61 

(lH, dd, J•S.4, l.SHz), 7.30-7.45 (2H, m), 7.50-7.65 

(2H, m), 7.75 (lH, d; Jm8.4Hz), 7.84 {lH, d, J•7.9Hz), 

7.91 (lH, d, J=8.1Hz) 

Specific rotcticn: [aJo" == -33.7° (c • 0.52, MeOH) 

A l:lzl salt (43.6 q) of {-)-(R)-2-(2,2-

dimethylbenzo[l,2-d]-l,3-dioxan-6-yl)-2-hydrcxyacetic acid, 

(R)-(+)-l-(l-naphthyl)ethylamine and ethanol was suepended in 

a two layer mixture of 200 ml of water and 300 ml of ethyl 
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acetate, 47.9 ml of 2 N sulfuric acid aqueous solution was 

added to the suspension with stirrinq under ice-cooling, and 

the mixture was stirred for 30 minutes. The reaction 

solution was ~iltered through celite, and the organic layer 

of the filtrate was washed with water a~d dried over 

anhydrous magnesium sulfate. The solvent was evaporated 

.under reduced pressure end_ the resulting. residue was 

recrystallized from ethyl acetate-d11sopropyl ether to give 

22.e g of (-)-(R)-2-(2,2-dimethylbenzo[l,2-d]-l,3-dioxan-6-

yl)-2-hydroxyacetic acid having a melting point of 115 to 

118°C ·(_decomposition). 

IR (ICBr) I 3397, 2638, 1701 cm·1 

1H-NMR ( DMSO-ds) 

5 ppm: 1.45 (6H, a), 4.Sl (2H, s), 4.92 (lH, s), S.80 

(lH, br), 6.75 (lH, d, Jn0,4Hz), 7.09 (lH, d, J=l.SHz), 

7.18 (lli, dd, J=S.4, l.8Hz), 12.50 (lH, br) 

Specific rotations [a]D15 = -ilJ.3° (c = 1.54, MeCN) 

(-)-(R)-2-(2,2-Dimethylbenzo[l,2-d]-l,3-dioxan-6-yl)-

2~hydroxyacetic acid (130 mg), 148 mg of (S)-2-amino-7-

hydroxytetralin hydrobromide and 243 mg of benzotriazol-1-

yloxytris ( dimethylamino) phosphonium hexafluorophosphate were 

dissolved in 1.4 ml of N,N-dimethylformamide, 0.15 ml of 

triethylarnine was added to the solution wi.th stirring under 

ice-cooling, and the mixture was subjected to 15 hours of 

reaction. Water was added to the reaction solution and the 

mixture wae extracted with ethyl acetate. The extract was 
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~ashed with water a~d dried over anhydrous magnesiwn sulfate. 

Tha solvent was evaporated under reduced pressure and the 

re·sulting residue was purified by .aminopropylated silica g-al 

medium pressure liquid column chromatography (eluentz ethyl 

acetate/acetone = 4/1) and then recrystallized from ethyl 

acetate to give 186 mg of (-)-(2R)-2-(2;2-

d1mathylbenzo[l,2-d]-l,3-d1oxan-6-yl)-2-~ydroxy-N-( (2S)-7• 

hydroxy-1,2,3,4-tetrahydronaphthalen-2-yl)acetamide having a 

meltinq point of 169 to 17~ 0c. 

IR (KBr)a 3373, 3263, 1642 cm·1 

1H-NMR ( COCl,) 

s ppnu 1.49 (3H, s), 1.51 (3H, s), 1.60~1.80 (lH, m), 

1.90-2.00 (lH, m), 2.50 (.lH, dd, J•16.3, 8.3Hz), 2.60-2.80 
: l· 

(2H, m), 2.92 (lH, dd, J•16.3, 5.0HE), 3.60 (lH, bx), 

4.15-4.25 (lH, m), 4.73 (2H, S}, 4.93 (lH, s), 6.20 (lH, br), 

6.36 (lH, d, J=2.5Hz), 6.50 (lH, d, J•S,OHz), 6.59 (lH, dd, 

J=S.3, 2.SHz), 6.77 (lH, d, J=S.4Hz), 6.88 (lH, d,. J=B .. 3Hz), 

6.93 (lH, d, J=2.0Hz), 7.12 (lH, dd, J•S.4, 2.0Hz) 

Specific rotationa [a.]o23 • -101.2° (c • 0.52, MeOH) 

(-)-( 2R)wa2: ( 2, 2-Dimethylbenzo[ 1, 2-d]-l, 3·dioxan-6-

yl )-2-hydroxy-N~ ( ( 2S )-7-hydr.oxy-l, 2, 3, 4-totrahydronaphthalen-

2-yl)acetamide (686 mg) was dissolved i~ 50 rn! of 

tetrahydrofuran, 3.58 ml of 2 M borane-dirnathylsulfide 

complex in tetr.ahydrofuran was added, and the mixture was 

heated under ~Qflux 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 fo~ 

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

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

~he extract was washed w~th water and then dried over 

anhydrous ~agnesiwn ~ulfate. The solvent was evaporated 

under reduced pressure and the resulting residue was 

recrystallized from ethyl acetate to givf!t 560 mg of· (-)-(1R)-

1-(212-d1methylbenzo[l,2•d]-113-d1oxan-6-yl)-2-[ ( (2S)-7-

hydroxy-1,2,3,4-tetrahydronaphthalen-2-yl)mnino]ethanol 

having a melting point of 156 to 158°C. 

IR (~Br) 1 3400 cm.al 

1H-NMR ( CDCl3) 

6 ppm: 1.50·1~70 (7H, m), 2.00-2.10 (lH, m), 2.55 

(lH, dd, J=l7.5, 10.4Hz), 2.65-2.85 (3H, m), 2.90-3.10 

(JH, m), 4.61 (lH, dd, J=9.l, 3.5Hz), 4.84 (2H, s), 6.53 

(lH, d, J=2.3Hz), 6.60 (lH, dd, J•S.2, 2.3H2), 6.80 

(lH, d, j=8.4Hz), 6.94 (lH, d, J=8.2Hz), 7.02 (lH, s),_ 

7.14 (lH, d, J=8.4Hz) 

Specific rotations [a.Jn2' ~ -59.0° (c • 1.02, MeOH) 

(-)-(lR)-l-{2,2-Dimethylbenzo[l,2-d]-l,3-dioxan-6-

yl)-2-[ ( (2S)-7-hydroxy-l,2,3,4-tetrahydronaphthalen-2-

yl)amino]ethanol (5.15 g) And ll.3 ml of 

N,N-diisopropylethylamine were added to 12.5 ml of :methylene 

c::hlorlde and, while stirring at -lS"C, 16 ml methylene 

chlor~de solution containing 5.51 ml cf tri!l~oroaeetic 

anhydride was added to the resulting suspension, and the 
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mixture was subjected to 30 minutes of reaction. The 

reaction solution was waehed with water and dried over 

anhydrous magnesiwn sulfate. The~, the aolvent was 

evaporated under reduced pressure: The resulting residue was 

dissolved in 63 ml of N,N-dimethylformamide, s.o g of 
. .,. 

molecular sieves 4A powder, J.24 g of 2-bromo-N,N• 

dimethylacatamide and 19 .-o q of cesium c~rb_onate ware added 

to the solution, and the mixture was stirred at room 

tmnperature for 2 hours. -~hen, 2.02 ml of diethylamine was 

added and the mixture wee· subjected to 20 minutes of reaction 

at room temperature. After adding 90 ml of, water and 180 ml 

of methanol to the reaction solution under ice-coolinq, the 

mixture was stirred at room temperature for 1.5 hours. Than, 

brine was added and the mixture was extracted with ethyl 

acetate. The e~tract was washed with brine and then dried 

over anhydrous magnesium sulfate. The solvent was evaporated 

under reduced preesure and the resulting residue was pµrified 

by aminoprcpyla_ted silica gel medium pressure liquid column 

chromatography (eluent: ethyl· acetate) to give 3.22 g of (-)­

{2R)-2-[(2S)-2-[[2-(212-dimethylbenzo[l,2-d]-l,J-dioxan-6-

yl)-2-hydroxyethylJmnino)-1,2,3,4-tetrahyd.ronaphthalen-7-

yloxy]-N,N-dimethylacetamide in the oily form. 

IR (neat); 3401, 165 6 crn.·1 

1H-NMR -( CDC13 ) 

S ppm: 1.50-1.70 (7H, R;,. 2.00-·2.10 (lH, :m), 2.56 

(lH, dd, J=lS.2, B.uHz), 2.65-3.10 (12H, rn), 4.59 
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(1H 1 dd, J~9.l, 3.SHz), 4.64 (2H, s),. 4.84 (2H, s), 6.65 
-

(lH, d, J=2.6Hz), 6.73 (lH, dd, J=-8.4, 2.6Hz), 6.79 

(lH, d, J=B.4Hz), 6.99 (lH, d, J·~.4Hz), 7.02 

(lH, d, J•2.0Hz), 7.14 (lH, dd, J=8.4, 2.0Hz) 

Specific rotations [a]i,2.5 = -46.0° {c = l.23, MeOH) 

Reference Example S. 

(-)-1-[2-[(2S)-2-[[(2R)·2-(2,2-D~methylbenzo[l,2-d]­

l,3-dioxan-6-yl)-2-hydro~yethyl]amino]-l,2,3,4-

tetrahycironaphthalen•7•yioxy]ac~tyl]pyrrolidine 

The reactions and treatments of Reference Example 4 

ware repeated except that 1-bromoacetylpyrrolidine was used 

insteAd of 2-bromo-N 1 N-dimethylacetemide, thereby 

obtaining amorphous {-)-l-[2-[(2S)-2-[[(2R)-2-(2,2-

dimethylbenzo[l,2·d]-l,3-dioxan-6-yl)-2-hyd.roxyethyl]am1no)-

1,2,3,4-tetrahydronaphthalen-7-yloxy]acetyl]pyrrolidine. 

IR (film) 1 3401_, 1649 cm·1 

1H-NMR ( CDC13 ) 

s ppm: 1.45-1.70 (7H, m) I 1.ao-2.10 (SH, m), 2.56 

(lH, dd, J=lS.4, 8.3Hz), 2.70-3.05 (6H, m), 3.45-3.60 

(4H, m)' 4.55-4.65 (3H, m) I 4.85 (2H, s), 6.65 

(lH, d, J•2.7Hz), 6.73 (lH, dd,. J-8. 4, 2. n~z), 6.79· 

(lH, d, J=8.4Hz), 6.99 (lH, d, J=8.4Hz), 7.02 

(lH, d, J=1.9Hz), 7.14 { • • '-J: I dd, J=S.4, 1. 9Hz) 

·specific rotation• [a)n2s = -47.0° (c c:: 1.13, MeOH) 
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(-)-l-[2-[(2S)-2-[[(2R)-2-(2,2-Dimethylbenzo[l,2-d]­

l,3-dioxan-6-yl)-2-hydroxyethyl]mn.ino]-1,2,3,4-

tetrahydronaphthalen-7-yloxy]~cetyl]piperidine 

The reactions and treatments of Reference Example 4 

were repeated except that 1-bromoa~etylpiperidine WAS used 

instead of 2-bromo-N ,N-cUmethylacetamide, thereby 

ob_taining amorphoua (-)-1•[ 2·[( 2S) ·2·[ [ ( ~R)-2• ( 2, 2-

dimethylbenzo[ l, 2-d]-l, 3-dioxan-6-yl)-2-hydroxyethyl]amino]-

1,2,3,4-tetrahydronaphthalen-7-yloxy]acetyl]piperidine. 

IR (film)• 3402, 1649 cm·1 

1H-NMR (CDCl3) 

S ppma l.40-1.70 (13H, m), l.95-2.10 (lH, m), 2.50-3.10 

(7H, m), 3.40-3.60 (4H, m), i4:.SS-4.6S (3H, m), 4.85 (2H, s), 

6.65 {lH, d, J•2.7Hz), 6.73 (lH, dd, J~B.4, 2.7Hz), 

6.80 (lH, d, J=8.4Hz), 6.99 (lH, d, J=8.4Hz), 7.02 

(1H 1 d, J=l.BHz), 7.14 (lH, dd, J=S.4, l.SHz) 

Specific rotation: [a]D2' = -45.6° (c • 1.00, MeOH) 

(-)-4-[2-[(2S)-2-[[(2R)-2-(2,2-Dimethylbenzo[l,2-d]-

1,3-dioxan-6-yl)-2-hydroxyethyl]amino]-1,2,3,4-

tetrahydronaphthalen-7-yloxy]acetyl]morpholine 

The reactions and treatments of Reference Example 4 

were repeated except that 4-bromoacetylmorpholine wae used 

instead of 2-bromo-N~N-dimethylacetamide, thereby 

obtaining amorphous (-)-4-(2-[(2S)~2-[[(2R)-2-(2,2-

dimethylbenzo [ l., 2-d )-1, 3-dioxan-6-yl )-2-hydroxyethyl ]amino J-

1, 2, 3, 4-tetrahydronaphthalen-7-yloxy]acetyl )morpholine. 
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1H-NMR ( CDCls) 
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6 ppm• 1.45-1.70 {7H, m), 2.0.0-2 •. 10 (lH, m), 2.S0-3.10 

(7H, m), 3.55-3.75 (SH, rn .. ) 1 4.59 (lH, dd, J•9.l, 3.4Hz), 

4.65 (2H, s), 4.85 (2H, e), 6.65 (lH, d, Ja2.6Hz), 6.72 
.... 

(lH, dd, J=S.4 1 2.6Hz) 1 6.80 (lH, d, J=8.4Hz), 1.00 

(lH, d, J•8.4Hz), 7.03 (lH, d, ~-l.8Hz),_7.14 

(lH, dd, J=B.4, l.8Hz) 

Specific rotation• [aJn" = -52.2° (c • 0.54, MeOH) 

Reference Example 6 

The reactions of Reference Example 4 were repeated 

except that (S)-( ... )-1-(l·~miphthyl)ethylamine was used instead 
. . 

of (R)-( +)-1-(i1-naJi~1thyl )ethyla.mine to give ( +)-(S )-2-( 2, 2-

dimethylbenzo[ 1, 2-dJ-l, 3-dioxaii-6-yl)-2--·hydroxyacetic acid, 

and the following compounds were subsequently obtained. 

(-)-2·[(2S)-2-[[(2S)·2-(2,2-Dimethylbenzo[l,2-d]­

l, 3-dioxan-6-yl )-2-hydroxyethyl]amino]_-1, 2, 3, 4-

tetrahydronaphthalen-7-yloxy]-N,N-dimethylacetamide 

Melting point= 130-13l°C (recrystallization solvent: ethyl 

acetate) 

IR (KBr) s 3432, 1652 cm-2 

1H-NMR ( CDC13 ) 

s pprnr l.45-1.65 (7H, rn), 2.00-2.10 (1H, m), 2.sa 
(lH, dd, J=l6.0, 8.9Hz), 2.65-3.10 (12H, m), 3.65 (lH, br), 

4.60 (lH, dd, J=9.2, 3.SHz}, 4.64 (2H, s), 4.85 (2H, e), 

6.65 (lH, d, J=2.6Hz), 6.73 (lH, dd, J~S.4, 2.6H2), 
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6.80 (lH, d, J~S.4Hz), 6.99 (lH, d, J=8.4Hz), _7.02 

(lH, d, J•l.9Hz), 1.14 (lH, dd, J•8.4, 1.9Hz) 

.-specific rotations [a)D15 = -25.6° .(c = 1.20, MeOH) 

(-)-1-[ 2-[ (25 )-2-[ [.(2S)-2-(2, 2-Dimethylbenzo[ l, 2-d]-

1, 3-dioxan-6-yl )-2-hydroxyathyl.]amino ]-1, 2, 3, 4-

tetrahydronaphthalen-7-yloxy] acetyl ]pyrrolidine 

~oxphoua 

IR (I<Br) ~ 3415, 1649 cm·1 

1H-NMR ( CDCls) 

s ppnu 1.so-1.10 (7H, m.), i.so-2.10 (SH, m), 2.ss-3.10 

(7H, m), 3.52 (4H, t, J=6.6Hz), 4.55-4.65 (lH, m), 4.58 

(2H, s), 4.85 (2H, s), 6.65 (lR, d, J=2.6Hz), 6.74 
1 (lH, dd, J=S.,, 2.7Hz), 6.80 (lH, d, J=8.4Hz), 6.95-7.05 

(2H, m), 7.10-7.15 (lH, m) 

Specific rotation& [aJD" • -26.9° (C = l.OO, MeOH) 

Reference Example 7 

2-[(2S)-2-[[(2RS)-2-[4-Benzylcxy-3-(2-

benzyloxyethyl)phenyl)·2-hydroxyethyl)amino]-l,2,3,4-

tetrahydronap~thalen-7-yloxy]-N,N-dimethylacetmnide 

Methyl 2-(S-acetyl-2-hydroxyphanyl)acetate (8.0 9) 

was dissolved in 120 ml of N,·N-dirnethylformamicle, 5· ml of 

benzyl bromide and s.a q of potassium carbonate were added to 

tha solution, and the mixture was stirred at room temperature 

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

add9d to the reaction solution, and the mixture was 

vigorously stirred while addinq.200 ml of water. Thereafter, 
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the precipitated crystal$ were collected by filtration and 

recrystallized fror'- methylene chloride-hexane to give 10.l g 

of methyl 2·(5-acetyl-2-benzy~oxyphenyl)acetate having a 

melting point of 85 to 87°C. 

IR (l<Br): 1747, 1682 cm·1 

1H-NMR ( CDCl3) 
.... 

6 ppm I 2 • S 5 ( 3H 1 8 ) / 3 • 6 4 ( 3H t 8 ) t 3 • .7 l . ( 2H t . B ) t 

5.16 (2H, s), ·6.96 (lH, d, J=8.6Hz), 7.30-7.40 (SH, m), 

1.85.(lH, d, J=2.3Hz), 7.89 (lH, dd, Ja8,6, 2.3Hz) 

Methy~ 2-(5-acetyl-2-benzyloxyphenyl)acatate (9.o· g), 

18 ml o~ 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 to the solution, 

and the mixture was heated under reflux for 12 hours. After 

cooling, 0.14 ml of triethylamine was added to the reo.ction 

solution and the mixture. -~.,a& tsti:rred for 15 minutecs. 'l'he 

reaction solution ~ms partially purified by silica qel-flaah 

column chromatography (eluent: methylene chloride) and then 

further purified by silica qel medium prees.ure liquid colwnn 

chromatography (eluent1 hexane/diethyl other = 3/2) to qive 

9.2 g of methyl 2-(2-benByloxy-5-{2-methyl-1,3...,dioxolan-2-

yl)phenyl]e.cetate i.n the oily form . 

.,.'b ( .... ,. 1'14'> ·1 A...-, f101', l, ~ • .. ~ C.ffi 

lH-N.MR { CDC13 ) 
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s ppm.a 1.65 (3H, B), 3.63 (3H, s), 3.68 {2H,-s), 

3.80-3.85 (2H, m), 4.00~4.05 (2H, m), 5.07 (2H, a), 

6.88 (lH,_ d, Ja8.4Hz) 1 7.30-7~45 (7H, m) 

Methyl 2-[2-benzyloxy-5-(2-methyl-l,3-dioxolan-2-

yl)phenyl]acetate (9.0 .9) was dissolved in 130 ml of diethyl 

ether, 1.0 g of lithium aluminum hydride in small portions 

was added to the solution-with stirring µnder ice-cooli~q, 

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-

(2-methyl-l,3-dioxolan-2-yl)phenyl]ethanol was obtained in 
the oily form. 

IR (neat) 1 3442 cm·1 

1H-NMR ( coc1,) 

6 ppm1 1.60-1.70 (4H, m), 2.96 (2H, t, J=6.5Hz), 

3.75-J.90· (4H, m), 3.95-4.10 (2H, m), 5.08 (2H, s), 

6.89 (lH, dd, J=7.0, 2.0Hz), 7.30-7.45 {7H, m) 

2-[2-Benzyloxy-5-(2-methyl-1,3-dioxolan-2-

yl)phenyl]ethancl (9.0 g) was dissolved in 100 ml cf N,N­

dimethylforrnamide, l. 26 .i of sodium hydride in 60% oil was 

added to the soluti~n with stirring under ice-cooling, and 

the mixture was 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 was subjected to 
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1~ hours of reaction at room temperature. 'I'hen, 100 g of ice 

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

mixture was extracted with di~thyl ether, and then the 

solvent was evaporated under reduced pressure. The resulting 

residue was dissolved in ~O ml of l,2-dimethoxyethane, 10 ml 

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

mixture was stirred at room tezllpe:ature ;or 30 minutes. 

Water was added, the mixture ~as extracted with diethyl 

ether, and the extract was dried over anhydrous magnesium 

sulfate. The solvent was ev~porated under reduced preseure 

and the resulting residua was purified by silica gal medium 

pressure liquid column chro111Atography (eluent1 hexane/diethyl 

ether - 2/l) to give a.s g of 4'-benzyloxy-3'-(2-

benzyloxyethyl)acetophenone in the oily form. 

IR (neat): 1677 cm·1 

1H-NMR { CDCl.s) 

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

(2H, t, J•7.0Hz), 4.52 (2H, B), 5.13 (2H, s), 

t.92 (lH, d, J•8.5Hz), 7.20-7.40 (~OH, m), 7.83 

{lH, dd, J=B.s, 2.3H~), 7.86 {lH, d, J•2.3Hz) 

4'-Benzyloxy-3'-(2-benzyloxyethyl)a~etophenone 

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

solution were dissolved in 80 ml of chlorofo.rm and, while 

stirring at room temperature, 30 ml of chloroform solution 

containing l.l ml of bromine was added to the solution· 

dropwise during 2 hours. The reaction solution was 
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concentrat&d·under.reduced pressure and the resulting residue 

was purified by silica qel medium pressure liquid column 

chromatography (eluents hexan~/di~thyl ether = 2/1) to give 

3. g g of_ 4' -benzyloxy-3 • -( 2-banzyloxyethyl )-2-

bromoacetophenone having a melting point of 53 to 56°C. 

IR (KBr) I 1684 c:m·1 

1H-NMR ( CDCls) 

6 ppm: 3.04 (2H, t, J=6.9Hz), 3.73 (2H, t, J=6.9Hz), 4.38 

(2H, s), 4.51 (2H, s), 5.14 (2H, s), 6.95 (lH, d, J=8.4Hz), 

1.20-7.45 c1oa, m), 7.ss-7.90 (2H, m) 

Water (20 ml) and methylene chloride (20 ml) were 

added to 600 mg of ~thyl (S)-2-(2-amino-l,2,3,4-

tetrahydronaphthalen-7-yloXy)acetate hydrochloride, 300 mg of 

sodium bicarbonate was added to the mixture with stirring 

under ice-cooling, and the mixture was stirred for 30 

minutes. The organic layer 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 cf N,N-dimethylformamide, 1 ml of N,N­

dimethylformamide solution containing 440 mg of 4'-benzyloxy-

3'-{2-benzyloxyethyl)-2-bromoacetophenone was added. to the 

solution with stirring and cooling at -10°C, and the mixture 

was subjected to 20 minutes of reaction at 0°c. The reaction 

solution was again cooled to -10°C, 190 mg of sodium 

borohydride and 4 ml of ethanol were added to the solution 

with stirring in that orcer, and the mixture was subjected to 
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10 minutes of reaction at 0°C. !t'he reaction mixture was 

poured into ice wat~r and extracted with ethyl acetate. The 

extract was washed with water and.dried over anhydrous 

magnesium sulfate, and then the solvent was evaporated under 

reduced pressure. The resulting residue was dissolved in 

10 ml of tetrahydrofuran, 0.7 ml of triethanolamine was added 

to the solution, and the mixture was hea~ed under re~lux for 

16 hours. After coolinq, water was added and the mixture was 

extracted with ethyl ace~ate. 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 purified by silica gel medium pressure 

liquid colwnh chromatography (eluent: methylene 

chloride/ethanol= 30/l) to give 540 mg of ethyl 2-[(2S)-2-

[[(2RS)-2-[4-benzyloxy-3-(2-benzyloxyethyl)phenyl]-2-

hydroxyethyl]amino]-l,2,3,4-tetrahydronaphthalen-7-

yloxy]acetate in the oily form. 

IR (neat): 3:.!97, 1759, 1736 cm·1 

1H-mm ( CDCl3). 

S ppms l.30 (JH, t, J•7.1Hz), l.50-1.65 (lH, rn), 2.00-2.10 

(lH, m), 2.50-2.85 (4H, m)' 2.90-3.10 (SH, rn) , 3. 72. 

(2H, t, J=7.3Hz), 4.27 (2H, q, J=7.1Hz}, tl. 51 (2H, S) I 

4.57 (2H, a), 4.62 (lH, dd, J=9.0, 3.4Hz), 5.06 (2H, 8) I 

6.60 (lH, s), 6.69 (lH, dd, J=B.4, 2.7Hz) 1 6.88 

(lH, d, J=B. 4Hz), 6.99 (lH, d, .J=B. 4Hz), 7.15-7.45 ( 12H, m) 
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Ethy~. 2-[ p1.f>)-2-[ [ (2RS)-2-[4-benzy1Qxy-J .. (2-

benzyloxyetbyl)phenyl]-2-hydroxyethyl}amino)-l,2,3,4-

tetrahydronaphthalen-7-y~oxy]~cet~te (256 mg) and 2.2 ml of 

d!methylamine were dissolved in 2.2 ml of tetrahydrofuran, 

and the solution was sealed in a tube and subjected. to 39 

hours of reaction at 60°c. ~he react~on solution was 

concentrated under reduced preaaura and ~he resultinq residue 

was purif iad by silica gel medium pressure liquid column 

chromatography (el~•nts ethyl acetate/ethanol = 1/1) to give 

230 mg of amorphous 2•[(2S)·2·[[(2RS)·2~[4-benzyloxy-3-(2-

_benzyloxyethyl)phenyl]-2-hydroxyethyl]amino)-l,2,3,4-

tetrahydronaphthalen-1-yloxy]-N,N-dimethylacete.rnide. 

IR (neat): 3381, J.655, 1649 cm·1 

1H-NMR ( CDCl3) 

6 ppm= l.60-1.75 (lH, n, ! I 2.05-3.15 (18H, m) I J.71 

(2H, t, J=7 - -":!Hz), ~ so (2H, s), 4.63 (2H, a), 4.75 

( lH, d, J=7.4Hz), s.os (2H, s), 6.63 (_lH, 9) I 6.74 

(lH, dd, Ji::S. 4 I 2. 7Hz), 6.87 (lH, d, J=8.4Hz), 6.99 

(lH, d, J•8.4Hz), 7.15-7.45 (12H-, m) 

Reference Example 8 

(-)-2-[(2S)-2•[[(2R)•2•[4-Benzyloxy-3-(2-

benzyloxyethyl)phenyl]-2-hydroxyethyl]arnino]-l,2,3,4-

tetrahydronaphthalen-7-yioxy]-N,N-d!methylacetamide 

Benzyl·2-(2-benzyloxyethyl)phenyl ether (159 mg) ·and 

123 mg of sodi~ acetate was suspended in 2 ml cf acetic 

acid, 29 µl of bromine was added to the suspension with 
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stirring at room temperatur~, and the mixture was subjected 

to 1 hour of reaction. Then, 20 ml of aqueous ·solution 

containing 100 mq of sodium s~lf!~e heptahydrate was ~dded, 

and the mixture was extracted with ethyl acetate. 'l'ha 

extract was washed with water, saturated s~ium bicarbonate 

aqueous solution and wate~ in that order and then dried over 

anhydrous maqnesiwu ~ulfate. The aolven~ was evaporated 

under reduced pressure and the resulting residue was purified 

by silica qel 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 oily 

form. 

1H-NMR ( CDCl3 ) 

s ppms 2.97 (2H, t, J=7.0Hz), 3.68 (2H, t, J•7.0Hz), 4.50 

(2H, s), 5.02 (2H, B), 6.75 (lH, d, J=8.7Hz), 7.20-7.40 

(12H 1 m) 

Benzyl 2-(2-benzyloxyethyl)-4-bromophenyl ether 

( 24. o g) was dissolved in 200 mf of tetrahydrofuran, 47. O ml 

of 1.57 Mn-butyl lithium in hexane was added to the solution 

with stirring at -95°C, and the mixture was subjected to lS 

minutes of reaction. The reaction solution was added to 

300 ml of t(',·(;rahyd:tQfuran eolution containing 10. 8 q cf 

diethyl oxala~e with stirring .. ~t -95°C, and the resulting 

solution was subjected to 1 hour of reaction. Than, 200 ml 

of ethanol and 755 mg of sodium borohydride were added· in 

that order. The reaction solution was stirred at -3S 0 c for 
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45 minutes, ~.70 ml of acetic acid was added, and the mixture 

was stirred for 15 minutes. Then, 300 ml of aqueous solution 

containing 6.9 q of sodium bi~arbqnate was added and then the 

mixture was concentrated under reduced pressure. The 

resulting c~~centr~te was extracted with ethyl acetate, and 

the extract was waehed with witter end then dried over 

anhydrous ·magnesium sulfate. Thereafter, the solvent was 

evaporated under reduced pressure and the resulting residue 

was purified by silica qel medium pressure liquid column 

chromatography (eluent1 hexane/ethyl acetate a 3/1) to give 

19.9 g of ethyl 2-[4-benzyloxy-3-(2-benzyloxyethyl)phentlJ-2-

hydroxyacetate in the oily form. 

IR (neat)1 ::S456, 1?35 cm-1 

1H-NMR ( CDCl3). 

6 ppms 1.21 (3H, t, J=7.1Hz), 3.02 (2H, t, J£7,3Hz), 3.34 

(lH, d, J~S.9Hz), 3.70 (2H, t, J•7.3Hz·), 4.10-4.30 (2H, m), 

4.51 (2H, s), 5.05 {2H, s), 5.08 (lH, d, J=5.9Hz), 6.87 

(lH, d, J=8.4Hz), 7.20-7.40 (l2H, m) 

Ethyl 2-[4-Denzyloxy-3-(2-benzyloxyethyl)phenyl]-2-

hydroxyacetate {39.7 g) was suspended in 40 ml of ethanol, 

57 ml of 2 N sodium hydroxide aqueous solution was added to 

the suspension with stirring under ice .. coo.ling, and the 

mixture was subjected to l hour of re!lc:t.i.011 at room 

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

solution was added to the reaction solution with etirrinq· 

under ice-cooling, and the mixture was Qxtracted with ethyl 
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acetate. The extract was washed with water ~nd then dried 

over· anhydrous magnesium sulfate. Thereafter, the solvent 

was evaporated under ~educed ~res~ure to give 35.l q of 2-[4-

benzyloxy-3-(2-benzyloxyethyl)phenyl)-2-hydroxyacetic acid in 

the oily form» 

IR (neat): 3399, 1734, 1719 cm·1 

1H-NMR ( CDCl3) 

..... 

6 ppm1 3.01 (2H, t, J=7.1Hz), 3.71 (2H, t, J=7.1Hz), 4.50 
(2H, e), 5.06 (2H, s), 5.16 (lH, s), 6.89 (lH, d, J•8.4Hz), 

7. 20-7. 40 { 12H, ·m) 

2-[4-Benzyloxy-3-(2-benzyloxyethyl}phenyl]-2-

hydroxyacetic acid (1.73 g), 1.18 g of (S)-2-amino-7-

hydroxytetralin hydrobromide and 1.95 g of benzotriazol-1-

yloxytris(dimethylamino)phosphoniwn hexafluorophosphate were 

dissolved in 11 ml of N,N-dimethylformamide, 1.23 ml of 
triethylamine.wae added to the solution with stirring at room 

temperature and the mixture was subjected to 3 hours of 
reaction. Water was added to the reaction solution and the 

mixture waa extracted with ethyl acetate. The extract was 

washed with water and then dried over anhydrous maqnesium 

sulfate. The solvent was evaporated under reduced pressure 

and the resulting residue was partially purified by silica 

gel medium pressure liquid column chromatography (eluent: 

hexane/ethyl acetate ~ 1/1) to qive 2-(4-benzyloxy-3-(2-

benzyloxyethyl)phenyl]-2-hydroxy-N-{ (25)-7-hydroxy-1,2·,3,4_ 

tetrahydronaphthalen-2-yl)acetamide (diastereomer mixture). 
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The mixture was separated by silica qel medium pressure 

liquid column chromatography (eluent: diethyl ether) to give 

l.08 q of amorphous (-)-(2R)-2-[4~benzyloxy-3-(2-

. Denzyloxyethyl)phenyl]-2-hydroxy-N-((2S)-7-hydroxy-l,2,3,4-

tetrahydronaphthalen-2-yl)acetamide (low polarity isomer) and 

o. 9·4 g of amorphous· (- )- ( 2S) .. 2- [ 4-benzy!oxy-3- ( 2-

benzyloxy~thyl) phenyl] ·2-hydroxy-N-( ( 2S )~7-hydroxy-1,2,3,4-

tetrahydronaphthalen-2-yl)acetamide (high polarity isomer). 

Low polarity isomer 

IR (film): 3382, 1650 cm-2 

1H-NMR ( CDCl3 ) 

s ppms 1.60-1.75 (lH, m), 1.85-2.00 (lH, m), 2.s1 
(lH1 dd, J=l6.3, 7.7Hz), 2.55-2.80 (2H, m), 12.85-3.05 

(3H, m), ~.49 (lH, d, J=3.3Hz), 3.66 (2H, t, J=7.4Hz), 

4.15-4.25 (lH, m), 4.47 (2H, s), 4.89 (lH, d, J=3.3Hz), 

5.00 (2H, 8) I 6.32 (lH, br s), 6.37 (lH, d, J=2.5Hz), 

6.49 (lH, d, J=B. 01-f:z) 1 6.56 (lH, dd, J=-8.3, 2.SRz), 

(lH, d, J=8.4Hz), 6.85 (lH, d, J=8.3Hz), 7.10 

(lH, d, J•2.2Hz), 7.14 (lH, dd, ·J-8.4, 2.2Hz), 

7.20-7.40 (lOH, m) 

Specific rotation• [a.Jr?1 - -59.5° (c ... 1.oa, MeOH) _ 

High polarity isomer 

IR (film): 3387, 1655 cm-1 

1H-NMR ( COCls) 

6.81 

6 ppm: 1.60-1.75 (lH, m), l.90-2.00 {lH, m), 2.49 

(lH, dd, J=l6.3, 8.3Hz), 2.65-2.80 (2H, m), 2.90-3.05 
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{3H, m), 3.57 {lH, br s), J.69 (2H, t, J=7.1Hz), 4~15-4.25 

(lH, m}, 4.49 (2H, a), 4~91 (lH, d, J=3.4Hz), s.02 

(2H, s), 6.02 (lH, br s), 6.35-6 •• S (2H, m), 6.59 

(lH, dd, J~a.3, 2.6Hz), 6.84 (1H, d, J~8.4Hr.)r 6.88 

(lH, d, J•8.3Hz), 7.10-7.40 (12H, m) 

Specific rotation1 [t:1]o~u = -4.8° (c = i:os, MeOH) 

(-)-(2R)-2-[4-Ben1yloxy-3-(2-ben~yloxyethyl)phenyl]-

2•hyd.raxy-N-{(2S)-7-hydroxy-1,2,3,4-tetrahydronaphthalen-2-

yl)acetamide ~low polarity iaomer) (1.08 g) was dissolved in 

20 ml of tetrahydrofuran, 438 µl of borane-dimethylaulfide 

complex was added to the solution, and the mixture was heated 

under reflux fo~ 3 hours. Then, l ml of tetrahydrofuran 

solution containinq 1.14 g of triethanolamine was added 1 and 

the mixture was again heated under reflux for 6 hours,. After 

coolinq, water was ttdded to the reaction solution, and the 

mixture was extracted with ethyl acetate. The extract wae 

washed with water and then dried over anhydrous magnesium 

sulfate. Thereafter, the solvent was evaporated under 

reduced pressure and ths resulting residue was recrystallized 

from ethyl acetate to give 687 mg of (-)-(lR)-1-[4-benzyloxy-

3-( 2-benzyloxyethyl)phenyl]-2-( ( 28 )-7-hydroxy-1, 2, 3.,4-

tetrahydronaphthalen-2-yl )ethanol having a melting point of 

147 to 1so 0 c. 

IR {.KBr) I 3430, 3290·, 3190 cm· 1 

1H-NMR ( CDC13 ) 



50 

a· ppm.1 i.so-l.65 (lH, m), 2.00-2.10 (lH, m), 2.54 

(lH, dd, J•l7.7, l0.6Hz), 2.65-2.85 (3H, m), 2.90-3.10 

(SH, m), 3.72 (2H, t, J•7.2Hz), 4~51 (2H, s), 

4.62 (lH, dd, J•9.0, 3.4Hz), 5.05 (2H,_e) 1 6.52 

(lHr d, J::2.6Hz), 6.60 (lH, dd, J•B.2, 2.6Hz), 6.87 

(lH, d, J•8.3Hz), 6.94 (lH, d, J=8.2Haj; 7.15-7.40 (l2H, m) 

Specific :rotations [a]D31 • -47.9° (c • 1~10, tetrahydrofuran) 

(-)-(1R)-l-[4-Benzyloxy-3-(2-benzyloxyethyl)phenyl]-

2-( (2S)-7-hyclroxy-l,2~3,4-tetrahydronaphthalen-2-

ylamino)ethanol (450 mq) was dissolved in 4 ml of methylene 

chloride, 860 µ.l of ·5 N sodium hydroxide aqueous solution and 

143 mg of 2-bromo-N,N-dimethylacetamide were added to the 

BOlution with stirring and at room temperature in that order, 

and the mixture was subjected 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 

mixture was subjected to l hour of reaction at room 

temperature. Then, 267 µl of diethylamine 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. Th·;:; extract was washed with brine and then dried 

over anhydrous magnesium sulfate. The solvent was evaporGted 

under reduced pressure and the resulting residue was purlf ied 

by aminopropylated silica gal medium pressure liquid column 

chrom~tography (eluent: ethyl acetate) to give 410 mg of (-)-

2-[ {2S)-2-( ( ( 2R)-2-(4-ben2yloxy-3-(2-benzyloxyethyl)phenyl]-
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2-hydroxyethyl]amino)-1 1 21 3,4-tetrahydronaphthalen-7-yloxy)­

N,N-dimethylacetamide in the oily form. 

IR (neat) 1 3410, 1656 cm·1 

1H-NMR ( CDCl!) 

s ppm• 1.50-1.65 (lH, m),· 2.00-2.10 (lH, m), 2.56 
.... 

(lH, dd, J•lS.7 1 8.4Hz) 1 2.65•3.10 (14H, m), 3.72 

(2H, t, J=1.5Hz), 4.51 (28, s), 4.60-4.70 (3H, m), 

S.06 (2H, s), 6.58 (lH, d, J=2.7Hz), 6.74 

(lH, dd, J=S.4, 2.7H£), 6.88 (lH, d, J=8.4Hz), 

6.99 (lH, d, J•8.4Hz), 7.15-7.45 (12H, m) 

Specific rotations [a)D~ = -41.1° (c = 1.00, MeOH) 

Reference Example 9 

c~>-2-[(2S),..;2-[[(2S)-2-[4-Benzyloxy-3-(2-

benzyloxyethyl)phenyl]-2-hydroxyethyl}amino]-l,2,3,4-

tetrahydronaphthalen-7-yloxy)-N,N-dimethylacetamide 

Ueing (-)-(2S)-2-[4-benzyloxy~3-(2-

benzyloxyethyl)phenylJ-2-hydroxy-N-( {28)-·1-hydroxy-l,2,3,4-

tetrahydronaphthalen-2-yl)acetmnide (high polarity isomer) 

obtained in ~aferen~e Example 8, the reactions and treatments 

of Reference Example 0 were repeAted to give (-)~2-[(2S)-2-

([(2S)-2-[4-benzyloxy-3-(2-benzyloxyethyl)phenyl]~2-

hyd~·oxyethyl J a.mino]-1, 2, 3 ,4-tetrahyd.ronaphthalen-7-yloxy)-

N ,K-dimethylacetamide in the oily form. 

IR (neat) a 3409, 1655 cm·1 

1H-~'!R { CDCl3). 
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s ppm.I l.SO-l.65 (lH, m), 2.00-2.10 (lH, m), 2.57 

(lH, dd, J•l6.0, 8.8Hz), 2.65-3.10 (14H, m), 3.71 

(2H, t, J=7.2Hz), 4.50 (2H, s~, 4,55-4.65 (3H, m), 5.0S 

(2H, s), 6.64 (lH, d, Ja2.7Hz), 6.73 (lH, dd, J•B.4, 2.7Hz) 1 

6.87 (lH, d, ~=8.4Hz), 6.98 (lH, d, "J•8.4Hz), 7.15-7.45 

(12H, m) 

Specific rotations [ab:n = -24.2° (c • 1~08, MeOH) 

(-)-l-[2-[(2S)-2-[[(2R)-2-[4-Benzyloxy-3-(2-

·Denzyloxyethyl)phenyl]-2-hydroxyethyl]amino]-l,2,3,4-

tetrahydronaphthalen-7-yloxy]acetyl]pyrrolidine 

Using (-)-(2R)-2-[4-benzyloxy-3-(2-

benzyloxyethyl )phenyl]-2-hydroxy-N-( (2S)-7-hydroxy-1,2,3,4-

tetrahydronAphthalen-2-yl)acetamide (low polarity isomer) 

obtained in Reference Example 8 and 1-bromoacetylpyrrolidine, 

the reactions and treatments of Reference Example 8 were 

repeated to give (-)-1-[2-[(2S)-2-[[(2R)-2-[4-benzyloxy-3-(2-

benzyloxyethyl)phenylJ-2-hydroxyethyl]amino]-1,2,3,4-

tetrahydronaphthalen-7-ylcxy]acetylJpyrrolidine in the oily 

form. 

IR (neat); 3401, 1652 cm-1 

1H-NMR ( COCl3 ) 

s ppm: 1.40-1.75 (lH, m), 1~so-2.10 (SH, m), 2.50-2.60 

(lH, m), 2.65-3.10 (SH, m), 3.45-3.55 (4H, m), 3.72 

(2H, t, J•7.3Hz), 4.51 (2H, s), 4.55-4.65 (3H, m), 5.06 

(2H, s), 6.6':: (lH, r., J:e2.7Hz), 6.74 (lH, dd, J=S.4, 2".7Hz), 
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6.88 (lH, d, J=8.4Hz), 6.99 (lH, d, J•8~4Hz}, 7.15-7.45 

(l2H, m) 

Specific rotation• [a] 0
2' • -4~.4° .(c • 0.59, MeOH) 

(-)-1-[2-[ (28)-2-[ [ (_2R)-2-[4·B~nzyloxy-3-(2-

benzyloxyethyl)phe~yl]-2-hydroxyethyl]amino]-1,2,3,4-

tatrahydronaphthalen-7-yloxy]acetyl]pipe~idine 

Usinq· (.-)-(-2R)-2-[4-benzyloxy-3-(2-

benzyloxyathyl)phenyl]-2-hydroxy-N-( (2S)-7-hydroxy-l,2,3,4-

tetrahydronaphthalen-2-yl)acetamide (low polarity isomer) 

obtained in Reference ExAmple B and 1-bromoacetylpiperidine, 

the reactions And treatments of Reference Example 8 were 

repeated to give (-)-1-[2-[ (28)·2-[ [ (2R)-2 ... [4-benzyloxy-3-(2-

benzyloxyethyl)phenylJ-2-hydroxyethyl]amino]-l, 2,3,4-

tetrahydronaphthalen-7-yloxy]acetyl]piperidine in the oily 

form. 

IR (neat): 3395, 1649 cm~1 

1H-NMR ( CDCl3 ) 

6 pprn1 1.30-1.70 ("9H, rn), l.95-2.05 ( l~, m), 2.50-3.10 

(9H, m), 3.45-3.60 (4H, m), 3.72 (2H, t, Jm7 • 2Hz) 1 

4.51 (2H, S) I 4.55-4.65 ( 3H, m), 5.06 (2H, B), 6.65 

(lH, d. f J•2.7Hz) 1 6.73 ( lH, dd, J•8.4, 2.7Hz), 6. 88-

(lH, d, Ji:8.4Hz), G.9s .. 1.os (lH, m), 7.15-7.45 (12H, 

Specific rot~tions fa] 0~ = -78.1° (c • 0.52, CHC13 ) 

(-)-4-[2-( (2S)-2-[ [ (2R)-2-[4-Benzylo.xy-3-(2-

benzyloxyethyl)phenyl)-2-hydroxyethyl)amino]-l,2,3,4-

tetrahydronaphthalen-7-yloxy]acetyl]rnorpholine 

m) 
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Using (-)-(2R)-2-[4~benzyloxy-3-(2-

benzyloxyethyl)phenyl]-2-hydroxy-N-( ( 2S)-7-hydroxy-l,2, l,4-

tetrahydronaph~halen-2-yl)ace~ami4e {low polarity isomer) 

obtained in-Reference ~xample 8 and 4°~romoacetylmorpholine, 

the reactions and treatments of Reference Example 8 were 

_repeated to give (-)-4-[2-[(2S)-2-[[(2Rf-2-[4-benzyloxy-3-(2-

benzylcxyethyl)phenyl]-2-hydroxyethyl]a~no]-1,2,3,4-

tet~ahydronaphthalen-7-yloxy]acetyl]morpholine in the oily 

form. 

IR (neat) z 3403, 1655, 1649 cm·1 

1H-NMR ( COCl3) 

S ppm: 1.40-1.90 (4H, m), 2.00-2.10 (lH, m), 2.50~3.10 

(9H, m),· 3.40-3.75 (9H, m), 4.51 (2H, s), 4.55-4.65 

(3H, m), 5.06 (2H, $), 6.64 (lH, d, J•2.7Hz), 6.72 

('lH, dd, J=S.4, 2.7Hz), 6.88 (lH, d, J-=8.4Hz), 

6.95-7.05 (lH, m) 1 7.15-7.45 (12H, ·m) 

Specific rotations [a]r>so 111 -46.9° (c.= 0.52, CHC13 ) 

Reference Example 10 

Eth_yl 2-[ (2S)-2-( [ (2RS)-2-hydroxy-2-(4-hydroxy-3-

hydroxymethylphenyl)ethyl]e.mino]-l,2,3,4-

tetrahy~ronaphthalen-7-yloxy]acetate 

Water (500 ml) and methylene chloride {l,000 ml) were 

added to 42.S g of eihyl (S)-2-(2-amino-1,2,3,4-

tetrahydronaphthalen-7-yloxy)acetate hydrochloride, 19.0 g of 

sodium bicarbonate was added to the mixture with stirring 

under ice-cooling, and the mixture was stirred for l hour. 
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The organic ~ayer was separated and dried over anhYciroua 

magnesium sulfate and than the aolvent was evaporated under 

reduced pressure. The result~ng ~esidue was dissolved in 370 

ml of N,N-dimethylfoxmamide, 220 ml of _N,N-dimethylformamide 

solution containing 21.0 g·of 2-bromo-1-(2,2-

dimathylbenzo[l,2-d]-l,3-dioxan-6-yl)-i:ethanone wa.s added to 

the solution with stirring at -10°C, and_ the m.f.xture was 

subjected to 1-hour of reaction 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 t~at order, and the mixture was subjected to l 

hour of reaction at 0°C. The reaction mixture was poured 

into ice-water, extracted with ethyl acetate. The extract 

was was~ed with water and then dried over anhydrous rn~gnesium 

sulfate, and the solvent was evaporated under reduced 

pressure. The rQ&ultinq residue was dissolved in 350 ml of 

tetrahydrofuran, 22 q 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, ar~~) the mixture was extracted with ethyl acetate. 

The extract ~as wash~d with water and then.dried ovar 

anhydrous magnesium sulfate. - Thereafter, the solvent was 

evaporated under reduced pressure and the resulting residue 

was purified by silica qel medium pressure liquid column 

chromatography (eluent: ethyl acetate/ethanol = 7/1) to qive 

12.7 g of amorphous ethyl 2-[(2S)-2-[[(2RS)-2-(2,2-
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dimethylbenzo[l,2-d]-l,3-dioxan-6-yl)-2-hydroxyethylJamino]­

l,2,3,4-tetra~yd.ronaphthalen-7-yloxy]acetate. 

IR (KBr) I 3Zf'4, i1:ri, 1737 cm-1 

1H-NMR ( CDCl3) 

a ppms 1.30 (3H, t, J•7.1Hz), 1.45-1.70 (7H, rn), 2.00-2.10 

(lH, m), 2.50-3.10 (7H, m), 4.27 (2H, q, J•7.1Hz) 1 

4.55-4.65 (3H, m), 4.84 (2H, s), 6.61 c1a, s), 6.69 

(lH, dd, J•S.4, 2.6Hz), 6.79 (lH, d, J•8.4Hz)i 6.99 

(l"H, d, J=8.4Hz) 1 7.02 (lH; s), 7.1.3 (lH, d, J•8.4Hz) 
·. 

Ethyl.2-[(2S)-2-[[(2RS)-2-(2,2-dimethylbenzo[l,2-d]-

1,3-dioxan-6-yl)-2-hydroxyethyl]e.mino]-1,2,3,4-

tetrahydronaphthalen-7-yloxy]acetate (11.5 g) wee suspended 

in 75 ml of l!2Ndimethoxyethane, 252 ml of l N hydrochloric 

e.c.id was i!dded dropwise to the suspension while keeping the 

temperature at 20°C or lower, and the resulting mixture was 

subjected to 30 minutes of reilction at room temper4ture. 

~hen, 23.3 g of sodium bicarbonate was added while stirring 

at 0°C, and ·the mixture was extracted with ethyl acetate. 

The extract was washed with satu~ated sodium bic~rbonate 

aqueous solution and brine and then dried over anhydrous 

magnesium sulfate. Thereilfter, the solvent was evaporated 

under reduced pressure and the resulting rtasidue was purified 

by silica gel medium pressure liquid column chromatography 

(eluent1 ethyl acetate/ethanol m 5/1) to qive 7.2 g of 

amorphous ethyl 2-[(2S)-2-[[(2RS)-2-hydroxy-2-{4-hydroxy-3-
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hydroxymeth~lphenyl)ethyl]amino]-1,2,3,4-

tetrahydronaphthalen-7-ylo.xy]acetate. 

IR (XBr) I 3191, 1763, 1752, 17 38 cm·1 

1H-NMR ( DMSO•d5 ) 

-s ppm1 1.1s-1.2s (3H, m), 1.35-1.55 (lH, m), 1.70 

(lH, br s), 1.ss-2.00 (lH, m), 2.35-2.50 (lH, m), 2.ss-3.00 

(6H, m), 4.10-4.20 (2H, m), 4.40-4.55 (3~, m), 4.65-4.70 

(2H, m), 4.94 (lH, br s), 5.08 (lH, br s), 6.55-6.70 (2H, 

m), 6.69 (lH, d, J=8.2Hz), 6.95 (lH, d, J•8.2Hz), 

7.01 (lH, d, J=8.2Hz), 7.25-7.30 (lH, m), 9.17 (lH, br s) 

Reference Example 11 · 

4-[(2S)-2-[[(2RS)-2-(2,2-Dimethylbenzo[l,2-d]-l,3-

dioxan-6-yl)-2-hyd.roxyethyl]amino]-l,2,3,4-

tetrahydronaphthalen-7-yloxy]-N,N-dimethylbutyramide 

(S)-4 7 (2-.Amino-l,2,3,4-tetrahydronaphthalen-7-yloxy)­

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

were dissolved in 5 ml of N,N-dimethylforme.mide, 2·m1 of N,N­

dimethylformamide solution containing 245 mg of 2-bromo-1-

( 2, 2-dimethylbenzo [ l, 2-d J-l, 3-dioxan-6-yl )-1-ethanona was 

added to the solution with stirring under ice-cooling, and 

the mixture was subjected to 25 minutes of reaction. With 

stirring under ice-coolin9, ·220 mq of sodium borohydride and 

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

mixture was 8tirred for 1.5 hours. The reaction solution was 

poured into ice-water. and extracted with ethyl acetate·. The 

extract was washed with water and than dried over anhydrous 
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magnesium sulfate. The solvent was evaporated under reduced 

pressure, 7 ml of tetrahYcirofuran solution containing 260 mq 

of triethanolamine was added ~o tlle resulting residue, and 

the mixture wa$ heated under reflux for 12 hours. Water was 

ad~ed.to the reaction solution, and the.mixture was extracted 

with ethyl acetate, The extract was washed with water and 

then dried <1 1. ... e.r ·.anhydrous magnesium ·sulff!i,te. · · The solvent was 

evaporated under reduced pressure and the resulting residue 

was purified by_ silica gel medium pressure liquid column 

chromatography (eluent1 ethyl acetate/ethanol = 6/1) to give 

165 mg of amorphous 4-[(2S)-2-[[(2RS)-2-(2,2-

dimethylbenzo[l,2-d]-1,3-dioxan-6-yl)-2-hydroxyethyl]amino]-

1,2,3,4-tetrahydronaphthalen-7-yloxy]-N,N-dimethylbutyr~ida.· 
IR (KBr): 3445, 16-31 cm·l 

1H-NMR ( CDCl'l) 

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 (lH, m), 4.85 (2H, a), 

6.60 (lH, s), 6.65-6.75 (lH, m), 6.80 (lH, d, J•B.4Hz), 6 .. 98 

(lH, d, J=B.4H~), 7.03 (lH, s), 7.10-7.20 (!H, m) 

Example 1 

2-[{2S)-2-[[(2RS}-2-Hydroxy-2-(4-hydroxy-J-. 

hydroxymathyti;>henyl1ethyl]a.mino]-l,2,3,4-

tetrahydronaphthal.en-7-yloxy) -N, N-dimethylacetam.tde 

(compound 1) 

Ethyl 2-[(2S)-2-[[{2RS)-2-hydroxy-2-{4-hydroxy~ 

3-hydroxymethylphenyl)ethyl]amino]-1,2,3,4-
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tetrahydronaphthalen-7-yloxy.]acetate ( 2. 00 g) was dissolved 

in 10 ml ~f tetrahydrofuran solution containing 17.9 q of 

dimethylamine, and the solution w~s sealed in a tube and 

subjected to 36 hours of reaction at 65_0 c. The reaction 

solution wae concentrated under reduced pressure and the 

resulting res~dua was purified by aminopropylatad silica gel 

medium pressure liquid column-chromatoqr~phy (eluentr 

chloroform/methanol • 10/1) to give 1.58 q of amorphous 2-

[ (2S)-2-[[ (2RS)-2-hydroxy-2-(4-hydroxy-3-

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

tetrahydronaphthalan-7-ylo~y]-N,N-dimethylacetamide 

(compound l). 

IR (KBr): 33~5, 165~ cm·1 

1H-NMR ( CDC'ls) 

6 ppm& 1.50-1.65 (lH, m) I 

(lH, m) I 2.65-2.85 (3H, m)' 

(3H, m) I 4.55-4.70 (3H, m) I 

(lH, m)' 6.65-6.75 (lH, m), 

(2H, m) I 7.10-7.20 (lH, m) 

Example 2 

1.95-2.10 (lH, m), 

2.85-3.00 (68, m) I 

4.75-4.85 ( 2H, m) I 

6.80-6.85 ( lll, m)' 

The 'following compounds were obtained 

ma.nnc:r as described in Example 1. 

2.45-2.60 

3.0S-3.lO 

6.55-6.65 

6.90-7.05 

in the same 

· 2-[(2S)-2-[[(2RS)-2-Hydroxy-2-(4-hydroxy-3-

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

tetrahydronaphthalen-7-yloxyJacstamide {compound 2) 

Amorphous 
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6 ppm1 1.40-1.75 (2H, m), L~S-2 •. 00 (lH, m), 2.40-3.00 

{7H, m), 4.30-4.JS \2H, m), 4.40-4.SS {3H, m), 4.93 

(lH, br s), 5.08 (lH, br s), 6.60-6.75 (3H, m), 6.90-7.0S 

(2H, m), 7.25-7.30 (lH, m), 7.35 (lH, br s), 7.44 (lH, br s), 
~L 15 (lH, br s) 

4-[2-[(2S)-2-[[(2RS)-2-Hydroxy-2-(4-hydroxy-3-

hydroxym.ethylphenyl)ethyl]amino]-l,2,3,4-

tetrahydronaphthalen-7-yloxy]acetyl]morpholine (compound 3) 

Amorphous 

IR (I<Br) 1 3400, 1645 cm"'1 

lH-NMR ( DMSO-d6 ) 

6 ppm: 1.35-1.80 {2H, m), 1.85-2.00 (lH, m), 2.35-2.95 

(7H, m), 3.35-3.65 (SH, m), 4.40-4.55 (3H, m), 4.70-4.75 

(2H, m), 4.89 (lH, br s), S.03 (lH, br), 6.55-6.75 (3H, m), 
6.90-7.05 (2H, m), 7.25-7.30 (lH, m), 9.13 {lH, bra) 

l-[2-[(2S)-2-[[(2RS)-2-Hydroxy-2-{4-hydroxy-3-
hydroxymethy~phenyl,ethyl]amino]-l,2,3,4-

tetrahydronaphthalen-7-yloxy)acetyl]piperidine (compound 4) 
Amorphous 

IR (KBr}: 338i, 1635 crn·1 

1H-NMR ( CDCls) 

6 ppmi l.35-1.80 (7H, rn), 1.95-2.10 (lH, rn), 2.40-3.10 

(7H, rn), 3.40-3.65 (4H, m), 4.55-4.65 (3H, m), 4.85 

(2H, s), 6.60-6.75 (2H, rn), 6.80-6.90 (lH, m), 6.97 
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(lH, d, J=6.3Hz), 7.0G (1H 1 d, J•2.1Hz), 7.17 

( lH, d·, J•B Hz) 

1-[&-[ (26)~-:: ·[ [ (2RS)·2_-Hyd:roxy-2 .... (4--hydroxy-l­

hydroxy;m.ethyl phen.y.l ) at.h.yl J i!U!lino] -1 , 2·, 3 J_ 4-

tatrahydronaphthalen-7~yloxy]acetyl]pyrxclidine (compound 5) 

Amorphous 

IR (KBr): 3374, 3304, 1645 cm"'1 

1H ... NMR ( CDCl:i) 

s ppm: 1.so-1.65 (lH, m), i~so-2.10 (5H, m), 2.40-2.55 

(lH, m), 2.65~3.00 (6H, m), 3.52 (4H, t, J•6.9Hz)r 4.S0-4.65 

(3H, m), 4.75-4.8~ (2H, m); 6.55-6.75 (2H, ru), 6.80-6.BS 

(lH, m), 6.95-7.05 {2H, m), 7.10-7.15 {lH, ml 

Example 3 

(-)-2-[(2S)-2-[[(2R)-2-Hydro.xy-2-(4-hyd..roxy-3-

hydroxymethylphenyl)ethyl]am1no]-l,2,3,4-

tetrahydronaphthalen-7-yloxy J-N., N .. dimethylacatamide 

(compound G : 

( -)-2-[ ( ~~ ).~~-[ [ (2~)-2-C 2, 2-Dimathylbenzo[ 1, 2-d]-

l, 3-dioxan-6-yl )-hydroxyethyl ]emino ]-l, 2, J, 4-

tatr~hydronaphthalan-7-yloxyJ-N,N-dimethylacetamide (192 m9) 

was dissolved in 3.8 ml of 1,2-dimethoxyathane, 4.2.ml of 1 N 

hyd::ochlo:ic acid was added to the solution \.1ith stirring 

under ica-cooling, and th0 mixture was subjected to 2 houra 

of reaction at room temperature. The reaction solution was 

:r.eutre.li:r::E:.d wY B.ddi."-li Si!.l.ti.:i.rated sodium bica.rbom:.ta aqueous 

solution and then co~;;.centrated to drynees under reduced 
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pressure. Tetrahydrofuran and ethanol were added to the 

resulting residue and insoluble materials we~e removed by 

filtration. .'rhe resulting fi~tra~e was concentrated under 

reduced pressure, and the result1nq residue was purified by 

aminopropylated silica gel medium preaaure liquid column 

chromatography (eluent1 ethyl acet~te/ethanol • 5/1) and then 

recrystallized from methanol to give 142.mg of (·)-2-[(2S)-2-

[[(2R)-2-hydroxy-2-(4-hydroxy-3-

hydroxym.ethylphenyl)ethyl]muino]-1 1 2,3,4-

tetrahydronaphthalenM7-yloxyJ-N,N-dimethylacetamide (compound 

6) havinq a melting point of 175 to 176°c. 

IR (KBr) I 3363, 1648 cm·1 

1H-NMR ( DMSO-d&) 

S ppm: l.40-1.50 (lH, m), 1·.65 (lH, br s), 1.85-l.95 

(lH, ~), 2.11· (1H, dd, J•l5.8, 8.4Hz) 1 2.55-3.00 (l2H, m), 

4.40-4.55 (3H, m), 4.70 (2H, B), 4.95 (lH, br), 5.05-5.15 

(lH, m), 6.55-6.70 (3H, m)~ 6.93 (lH, d, JoB.3Hz), 7.00 

(lH, dd, J•B.2, 2.0Hz), 7.27 (lH, d, J~2.0Hz), 9.20 (1H, br) 

Specific. rotation: [a]D2' = -80.0 9 (c = l.03, AcOH) 

Example 4 

(-}-l-[2-[(2S)-2-[[(2R)-2-Hydroxy-2-(4-hyd.rcxy-3-

hydroxymethy ... phenyl)ethyl]amlno]-l,2,3,4-

tetrahydror.,_~ilthall. · -7-y loxy] acetyl J py.rrolidine (compound 7) 

Using (-)-.1 ~[2-[(2S)-2-[[(2R)-2-(2,2-

dimethylbenzo[l,2-d]-l,3-dioxan-6-yl)-2-hydroxyethyl]amino]-

1,2,3,4-tetrahydronaphthalen-7-yloxy)acetyl)pyrrolidine, the 
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procedure cf Example 3 was repeated to give (-)-1-[2-

[ (2S)-2-[ [ (2R)-2-hydroxy-2-(4-hydroxy-3-

hydroxy.methylphenyl)ethyl]amino]-~,2,3,4-

tetrahydronaphthalen-7-yloxy]acetyl]py~rolidine (compound 7) 

having a melting point of 192 to l95°C (recrystallization 

solvent: methanol). 

IR (:KBr) z 3327, 1646. cm-1 

1H-NMR ( DMSO-d,) 

6 ppma 1.40-2.00 (7H, m), 2.43 (.lH, dd, J•16.l, 8.7Hz), 

2.55-3.00 (6H, m), 3.31 (2H, ~' J=6.8Hz), 3.45 

(2H, t, J=6.8Hz), 4.40-4.SS (3H,.m), 4.62 (2H, s), 

4.93 (lH, br s), 5.08 (lH, d, Ja3.7Hz), 6.55-6.75 (3H, m), 

6.93 (1H, d, JmiS.3Hz), 7.00 (lH, dd, J-=8.2, 2.0Hz), 7.27 

(lH, d, J=2.0Hz), 9.17 (lH, br s) 

Specific rotations [a]n25 = -71.3° (c = l.12, AcOH) 

(-)-l-[2-((2S)-2-[[(2S)-2-Hydroxy-2-(4-hydroxy-3-

hyd.roxymethylphenyl)ethyl]amino]-l,2,3,4-

tatrahydronaphthalen-7-yloxy]acetyl]pyrrolidine (compound 8) 

Using (-)-l-[2-((2S)-2-[[(2S)~2-(2,2N 

dimethylbenzo(l,2-dJ-l,3-dioxan-6-yl)-2-hydroxyethyl]amino]-

1,2,3,4-tetrahydronaphthalen-7-ylo}t.:y)acotyl]pyrrolidine, the 

procedure of Example 3 W1'.E repeated to give amnrphous 

(- )-1·· [ 2·~ [ ( 2S )-2-[( ( 2S) -2-hydroxy-2- ( 4-hydx:ox.y ... 3-

hydroxymethylphenyl }ethyl] amino ]-112, 3, 4-

tetrahyd.ronaphtha.1€'.n-7-ylo.xy]acetyl]py.rrolidine {compound B). 

IR (KB:r): 3297, ~645 cm· 1 
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lH-NMR ( DMSO-d, + 020) 

S ppm: 1.40-1.SO (lH, m), 1.70-2.00 (SH, m), 2.41 

(lH, dd, J=l?.6, 8.4Hz), 2.55~2.95 (6H, m), 3.28 

(2H, t, J=6.8Hz), 3.41 (2H, t, J=6.8Hz), 4.45 (2H, a), 

4.51 (lH, dd, J•S.4, 4.lHz), 4.59 (2H, a), 6.58 
·-(lH, d, J•2.6Hz), 6.63 (lH, dd, J=S.4, 2.6Hz), 6.69 

(lH, d, J=8.2Ha), 6.93 (lH, d, J•S.4Hz),_7.0l 

(1H, dd, J-=8.~, 2.0Hz), 7.25 (lH, d, J•2.0Hz) 

Specif ~c: ::otation: [a]n2' = -45. 8° (c = 1.00, AcOH) 

(-)-2-[(2S)-2-[[(2S)-2-Hydrcxy-2-(4-hydroxy-3-

hydrcxymethylphenyl)ethyl]amino]-1,2,3,4-

tetrahydronaphthalen-7-yloxy]-N,N-dimethylacetamide 

(compound 9) 

Using (-)-2-[{2S)-2-[[(2S)-2-(2,2-

dimethylbenzo[l,2-d]-l,3-dioxan-6-yl)-2-hydroxyethyl]amino]-

1,2,3,4-tetrahydronaphthalen-7-yloxyJ-N,N-dimethylocetam.ide, 

the procedure of Example 3 was repeated to qive amorphous 

(·)-2-[(2S)-2-[[(2S)-2-hydroxy-2-(4-hydroxy-3-

hydroxymethylphenyl)ethyl]amino]-l,2,3,4-. . 

tetrahydronaphthalen-7-yloxy]-N,N-dimethylacetamide 

(compound 9 ) • 

IR (film} 1 3297, 1650 crn·1 

1H-NMR ( CDCl3) 

6 ppm: 1.50-1.65 (lH, m), 1.95-2.05 (lH, rn), 2.46 

(lH, dd, J•lS.6, 8.7Hz), 2.65-3.00 (9H, m), 3.07 (3H, a), 

4.52 (lH, dd, J•B.a, 3.6Hz), 4.62 (2H, S), 4.71 (2H, s), 
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6.58 (lH, d, J .. 2.6Hz), 6.69 ( l.H, dd, J=S.4, 2. 6Hz) -, 

- 6. 78 (lH, d, J•8.3Hz), 6.90-7.00 (°2H, m)' 1.01 

(lH, dd, J•B.3, l.9Hz) 

specific rotation a -a] 2.5 -L D - -25.6° (c ~ 1.06, MeOH) 

4•[(2S)-2-[[(2RS)-2-Hydroxy-2-(4-hydroxy-3-

hydroxymathylphenyl) ethyl] alnino ]-1, 2-, 3; 4-
tetrahydronaphthal~n-7-ylcxy]-N, N-dime~hylbutyramide 

(compound 10) 

Using 4-[2-[(2S)-2•[[(2RS)-2-(2,2-

dimethylbenzo[l,2-d]-l,3-dioxan-6-yl)-2-hydroxyethyl)amino]-

1,2,3,4-tetrahydronaphthalen-7-yl~xy]-N,N-dimethylbutyr&mide, 

the procedure of Example 3 was repeated to qive amorphous 4-

[ ( 2S) ·2-[ [ ( 2RS )-2-hydroxy-2-( 4-hydroxy-J~ 

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

tetrahydronaphthalen-7-yloxy]-N,N-dimethylbutyramide 

(compound 10). 

IR (KBr) I 3438, 1623 cm-1 

1H-NMR ( DMSO-ds) 

s ppm1 1.40-1.ss (~H, m), 1.as-2.00 (3H, m), 2.40-3.00 

(16H, m), 3.85-3.95 (2H, m), 4.45-4.55 (3H, m), 4.90-5.00 

(lH, m), 5.05-5.20 (lH, m), 6.60-6.75 {3H, m), 6.93· 

(lH, d, J=B.5Hz), 7.01 (lH,-d, J~6.8Hz), 7.25-7.30 {lH, m), 

9 . l 7 ( lH, br s ) 

(-)-4-(2-[(2S)-2-(((2R)-2-Hydroxy-2-(4-hydroxy-3-

hydroxymethylphenyl)Gthyl]amino]-l,2,3,4-

tetrahydronaphthalen-7-yloxy)acetyl)morpholine (compound 11) 
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Usinq (-)-4-(2-[(2S)-2-([(2R)-2-(2,2-

dimethylbenzo.[l,2-d~-1,3-dioxan-6-yl)-2-hyd.roxyethylJamino]-

1,2,3,4-tetrahydronaphthalen~~-ylQxy]acetyl]morpholine, the 

procedure of Example 3 was repeated to_ give a.morphous 

(-)-4-[2-((2S)-2-[[(2R)-2-hydroxy-2-(4-hydroxy-3-

hyd:rox:ymethylphenyl)ethyl]mnino]-l,_2,3,"4-

tetrahydronaphthalen-7-yloxy]ncetyl]morp~olina (compound 11). 

IR (KBr) I 3400, 1647 cm-1 

1H-NMR ( DMSO·ds) 

S ppnu l.35-1.75 (2H, m)-, 1.85-1.95 (lH, m), 2.30-3.00 

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

(2H, s), 4.90-5.00 (lH, m), 5.08 (lH, d, J•3.9Hz), 6.60-6.75 

(3H, m), 6.94 (lH, d, J=8.2Hz), 7.00 (1H 1 dd, Ja8.2, 1.8Hz), 

7.27 (lH, d,_ J=l.8Hz), 9.18 (lH, br s) 

Specific rotation: [a]D.2.5 = -53.2°. (c = 0.53, MeOH) 

(·)-l-[2-[(2S)-2-[[(2R)-2-Hydroxy-2-(4-hydroxy-3-

hydroxymethylphenyl }·lthyl ]amino]-1, 2, 3, 4-

tetrahydronaphthalen-7-yloxy]acetyl]piperidine (compound 12) 

Using (-)-l-[2-((2S)-2-[[(2R)-2-(2,2-

dimethylbenzo(l,2-d]-l,3-dioxan-6-yl)-2-hydroxyethyl]amino]-

1,2,3,4-tetrahydronaphthalen-7-yloxy]acetyl]piperid!ne, the 

procedure of Example 3 was ~epeated to give (-)-l-[2-[(2S)-2-

[[ (2R)-2-hydroxy-2-(4-hydroxy-3-

hydroxyrnethylphenyl)ethyl]amino)-1,2,3,4-

tetrahydronaphthalen-7-yloxy]acetyl]piperidine (compound 12) 

having a meltinq point of 167 to 170°C (not recrystallized). 
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IR (Dr): 3346, 1645 cm-1 

1H-NMR ( DMSO-~) 

a ppmz l.35-1.80 (SH, m), 1.85-1 •. 95 (lH, m), 2.35-2.95 

{7H, m), 3.30-3.45 (4H, m), 4.40-4.55 (3H, m), 4.68 (2H, s), 

4.93 (lH, br), 5.07 (lH, br s), 6.62 (lH, d, J•2.4Hz), 6.64 

(lH, dd, J=S.2, 2.7Hz), 6.69 (lH, d, J~S.2HE), 6.94 

(lH, d, J=8.3H~), 7.00 (lH, dd, J•8.2, 2~2Hz), 7.27 

(lH, d, J=2.0Hz), 9.17 (lH,,br) 

Specific rotation: [a]D~ = -60.3° (c • o.so, MeOH) 

Example 5 

(-)-2-[(2S)-2-([(2R)-2-Hydroxy-2-[4-hyd.roxy-3-(2-

hydroxyethyl)phenyl]ethyl]amino]-l,2,3,4-

tetrahydronaphthalen-7-yloxy]-N,N-dimethylaceta.mide (compound 

13) 

(-)-2-[(2S)-2-[[(2R)-2-[4-Benzyloxy-3-(2-

banzyloxyethyl )phenyl]-2-hyd:roxyethyl]amino]-l, 2 '· 3, 4-

tetrahydronaphthalen-7-yloxy]-N ,N-dimethylacetamide (390 mg) 

and 30 mg of 10% palladium-carbon were suspended in 3 ml of 

acetic ac'id and the mixture was atirred at room temperature 

for 16 houre in an atmosphere of hydrogen. The catalyst was 

removed by filtration, the filtrate was concentrate~ under 

reduced pressure, and the resulting residue was purified by 

aminopropylated silir.a gel medium pressure liquid colUmn 

chromatography (eluent, ethyl acetate/ethanol b 5/1) to give 

235 mg of amorphous (-)-2-[(2S)-2-[[{2R)-2-hyd.roxy-2-[4-

hydroxy-3-(2-hydroxyethyl)phanyl]ethyl]amino)-l,2,3,4-
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tetrahydro~phthalen-7-yloxy]-N,N-dimethylacetamide (compound 

13). 

IR (Dr): 33~0 I 1654 cm·1 

1H-:NMR ( COCls) 

. B ppm1 1.50-1.65 (lH, m), 1.95-2.10 (lH, m), 2.52 

(lH, dd, J;l?.s, 9.8Hz), 2.65-3.05 (11H, m), 3.09 

(3H, 8), 3.90-4.00 (2H, m), 4.61 (lH, dd, J=B.9, J.8Hz), 

4.64 (2H, s), 6.62 (lH, d, J=2.7Hz), 6.71 

(lH, dd, J•B.4, 2.7Hz), 6.87 (lH, d, J•S.2Hz), 

6.98 (lH, d, J•B.4Hz), 7.QS-7.15 .(2H, rn) 

Specific rota.tion: (a]D25 • -59. 6° (c = 1.10, MeOH) 

Example 6 

(-)-2-[(2S)-2-[((2S)-2-Hydroxy-2-[4-hydroxy-3-(2-

hydroxyethyl)phenyl]ethyl]amino]-l,2,3,4-

tetrahydronaphthalen-7-yloxy]-N,N-dimethylacata.mide (compound 

14) 

Using (-)-2-[(2S)-2-[{(2S)-2-[4-benzyloxy-3-(2-

banzylcxyethyl)phenyl]-2-hydroxyethyl)amino]-l,2,3,4-

te~rahydronaphthalen-7-yloxy]-NiN-dimathylacetamide, the 

procedure of Example 5 was repeated to give amorphous (-)-2-

[ ( 2S )-2-[ [ ( 25 )-2-hydroxy-2-[ 4.,hydroxy-3-{2-

hydroxyethyl )phenyl ]ethyl ]amino]-1, 2, 3, 4·­

tat.rahydronapht-.ha.len-7-yloxy J-N, N ... dimethylacstamidG (compound 

14). 

IR {film): 3292, 1652 cmD1 
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1H-NMR ( CDCl3) 

6 ppma 1.50-1.65 (lH, m)., 1.95-2.0S (lH, m), 2.43 

(lH, dd, J=15.7, 9.lHz), 2.65~2.95 (SH, m), 2.96 (3H, s), 

3.06 (3H, 8), 3.79 (2H, br s), 4.57 (lH, dd, J=B.8, 3.6Hz}, 

4.61 (2H, s), 6.57 (lH, d, J=2.6Hz), 6.68 

(lH, dd, J•S.4, 2.GHz), 6.78 {lH, d, J~B.OHz), 

6.95-7.05 (3H, m) 

Specific rotation: [a]n31 a -28.7° (c = l.12, MeOH) 

2·[(2S)-2-[[{2RS)-2-Hydroxy-2-[4-hydroxy-3-C2-

hydroxyethyl)phenyl]ethyl]mnino]-l,2,3,4-

tetrahydronaphthalen-7-yloxy]-N,N-dimethylacetamide 

(compound 15) 

Using 2-[(2S)-2-[[(2RS)·2-[4-benzyloxy-3-(2-

benzyloxyethyl)phenyl]-2-hydroxyethyl]amino]-l,2,3,4-. 

tetrahydronaphthalen-7-yloxy]-N,N-dimethylacetamide, the 

procedure cf Example 5 was repeated to give AltlOrphous 2-

[ ( 2S) -2-[ [ ( 2RS )-2-hyd.roxy-2-[ 4-hydroxy-3-{ 2-

hydroxyethyl)phenyl]ethyl]amino]-1,2,3,4-

tetrahydrcnaphthalen-7-yloxyJ-N,N-dimethylacete.mide 

(compound 15). 

IR (KBr}: 3416 1 1649 cm- 1 

1H_;NMR ( COC13 ) 

6 ppm: 1.55-1.70 (lH, m), 2.00-2.10 (lH, m), 2.50-3.15 

{lSH, rn), 3.50 (lH, br s), 3.96 (2H, t, J=5.3H2), 4.55-4.70 

(3H, m), 6.61 (lH, s), 6.71 (lH, dd, Je8,4, 2.5Hz), 6.87 

(lH, d, J=B.lHz), 6.98 (lH, d, J=8.4Hz), 7.05-7.15 (2H, m) 
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(-)-l-(2-[{2S)-2-[[(2R)-2-Hydroxy-2-[4-hydroxy-

3-(2-hydroxyethyl)phenyl]ethyl]amino]-1,2,3,4-

tetrahydronaphthalen-7-yloxy]~cetyl]pyrrolidine (compound 16) 

Using (- )-1- [ 2- [ ( 2S) -2- [ ( ( 2R )--2-[ 4-benzyloxy-3- ( 2-

benzyloxyethyl) phenyl ]-~-hydroxyethyl ]amino ]-l, 2, 3, 4-

tetrahydronaphthalen-7-yloxy]acetyl]pyrrolidine, the 

procedure of Example 5 was repeated to g~?a amorphous (-)-l­

[2-[ (2S)-2-[ [ (2R)-2-[4-hydroxy-3-(2-hydroxyethyl)phanyl]-2-

hydroxyethyl]amino]-1,2,3,4-tetrahydronaphthalen-7-

- yloxy] acetyl ]pyrrolidine (compound 16) • 

IR (KBr): 3409, 1643 cm·1 

1H-NMR ( CDCl3) 

6 ppms l.S0-1.65 (lH, m), l.B0-2.05 (SH, mi), 2.45-2.60 

(lH, m), 2.65-3.05 (SH, m), 3.45-3.55 {4H, m), 3.90-4.00 

(2H, m), 4.55-4.65 {3H, m), 6.62 (lH, d, J•2.6Hz), 6.71 

(lH, dd, J~a.4, 2.6Hz), G.87 (lH, d, J=S.lHz), 6.98 

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

Specific rotation: [a]D" • -54.7° (c = 0.57, MeOH) 

(-)-1-[2-[(25)-2-r[(2R)-2-Hydroxy-2-[4-hydroxy-3-(2-

hydroxyethyl)phenyl]ethylJaminoJ-1,2,3,4-

tetrahydronaphthalen-7-yloxy]acetyl]piperidine (compound 17) 

Using (- )-1-[ 2-[ ( 2S-)-2-[ [ ( 2R)-2-[ 4-benzyloxy-3- ( 2-

benzyloxyethyl) phenyl ]-2-hydroxyethyl ]amino J-l, 2, 3, 4-

tetrahydronaphthalen-7-yloxy)acetyl]piperidine, the procedure 

of Example 5 ~~s repeated to give amorphous (-)-l-

[ 2-[ ( 2S)-2-[ ( ( 2R)-2-hydroxy-2-[ 4-hydroxy-3-( 2-
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hydroxyethyl)phenyl]ethyl]amino]~l,2,3,4-

tetrahydronAphthalen-7-yloxyJacetyl]piperidine (compound 17). 

This amo:rphous becomes a crya~all~ne form having a melting 

point of 162 to 165 6 C .when recrystalli~ed using 

tetrahydrofuran as a solvent. 

IR (l<Br) 1 3388, 1640 om·!. 

1H•NMR ( CDCls) 

6 ppms 1.30-1.90 (9H, m), 2.00-2.10 (lH, m), 2.45-2.60 

(lH, m) I 2,65-3.lO (9H, m), 3.40-3.65 (4H, m) I J • 98 

(2H, dd, J=S.B, 4.SHz), 4.55-4.65 (3H, m), 6.63 

(lH, d, J•2.8Hz), 6.71 (111 1 dd, J-8.5, 2.BHz), 6.89 

(lH, d·, J=8.1Hz), 6.95-7.15 (3H, m) 

Specific rotation I [a31>30 - -3_!). 2° ( c - a i. 5 0, CHCl!\) 

(-)·4-[2-[(2S)~2-[[(2R)-2-Hydroxy-2-[4-hydroxy-3-(2-

hydroxyethyl)phenyl]ethyl]amino]-l,213,4-

tetrahydronaphthalen-7-yloxy]acetyl]morpholine (compound 18) 

Using (-)-4-[2-[(2S)-2-[[(2R)-2-[4-benzyloxy-3-(2-

ben2yloxyethyl)phenylJ-2-hydroxyethyl]aminoJ-l,2,3,4-

tetrahydronaphthalen-7-yloxy]acetyl]morpholine, the procedure 

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

[ 2-[ ( 2S)-2-[ [ (2R)-2-hydroxy-2-[4-hydroxy-3-(2-

hydroxyethyl)phenyl]ethyl]am;noJ-l,2,3,4-

tetrahydronap~thalen-7-yloxy]acetyl]morpholine (compound 18). 

This amorphous becomes a crystalline form havinq a melting 

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

solvent. 
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IR (KBr) I 3353, 1651 cm-1 

1H-NMR ( CDCl3) 

6 ppm: l.50-1.70 (2H, m), 2.00-2 •. 10 (lH, m), 2.50-3.10 

(lOH, m), 3.50-3.75 (SH, m), 3.95-4.0~ (2H, m), 

4.SS-4.70 (3H, m), 6.63 (lH, d, J•2.8Hz), 6.71 

(lH, dd, J=S.3, 2.8H2), 6.89 (lH, d, J~S.2Hz), 

6.95-7.15 (3H, m) 

Specific rotation& [a]J,29 = -60.8° (c = 0.50, CHC13 ) 

Example 7 

(-)-2-[(2S)-2-[[(2R)-2-Hydroxy-2-(4-hydroxy-3-

hydroxymethylphenyl) ethyl] amino J-l ·, 2, 3, 4-

tetrahyciroriaphthalen-7-yloxy]-N, N-dimethylacetamide 0.5 

sulfate (compound 19) 

(- )-2-·[_ ( 2S )-2-[ [ ( 2R)-2-Hydroxy-2-( 4-hydroxy-. 

3-hydroxymethylphenyl)ethylJamino]-l,2,3,4-

tetrahydronaphthalen-7-yloxy]-N,N-dimethylacetamJ.de 

(compound 6) (600 mg) was suspended in 70 ml of ethanol, 

l.45 ml of 1 N sulfuric acid aqueous solution was ~dded to 

the auspension, and the mixture was heated to dissolve tha 

compound. After cooling, the precipitated crystals were 

collected by filtration to give 649 mg of (-)·2-[(2~)-2-

[[(2R)-2-hydroxy-2-(4-hydroxy-3-

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

tetrahydronaphthalen-7-yloxy)-N,N-dimethylacetamide 0.5 

sulfa._te (compound 19) having a meltinq point of 195 to· l99°C. 

IR (KBr): 3420, 1640 cm·1 
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1H-NMR ( DMSO-d5) . 

B ppm1 l.Ss-1.10 (lH, m), 2.00-2.15 (lH, m), 2.55-3.25 

(13H, m), 4.48 (2H, a), 4.65-~.80.(3H, m), s.oo (_lH, br), 

6.63 (lH, d, J~2.6Hz), 6.67 (lH, dd, J~B.4, 2.6Hz), 6.73 

(lH, d, J=8.2~z), 6,96 (lH, d, J•B,4Hz), 7.06 

(lH, dd, J•B.2, 2.0Hz), 7.33 (lH, d, J=2.0Hz), 9.30 (lH, br) 

Specific rotation: [a]u21 = -69.8° (c = 0~52, H20) 

Example 8 

Ue!ng (·)-2-[(2S)•2•[[(2R)-2-hydroxy-2-(4-hydroxy-3-
hydroxymethylphenyl)ethyl]amino)-1,2,3,4-

tetrahydronaphthalen-7-yloxy]-N,N-dJ.methylacetami.de (compound 

G) and L-tartaric acid or D-tartaric acid, the following 

~alts were obtained in the same manner as described in 

Example 7. 

{-)-2~[(2S)-2-[[(2R)-2-Hydro~y-2-(4-hydroxy-3-

hydroxymethylphenyl)ethyl]amino]-l,2,3,4-

tetrahydronaphthalen-7-yloxy]-N,N-dimethylacetamide o.s 
L-tartrate (compound 20) 

Melting points 109-ll5°C (recrystallization solvent: ethanol) 

IR (KBr) I 3350, 1646, 1614 cm~ 1 

1H-NMR. ( DMSO-d6 ) 

S ppm: l. 55-1. 70 ( lH, m), 2 .. 00-2 .15 ( lH, rn), 2. 60-3. 25 

(13H, m), 3.85 (lH, a), 4.48 (2H, s), 4.65-4.80 (3H, m), 

6.64 (lH, d, J=2.6Hz), 6.67 (lH, dd, J~S.4, 2.6Hz), 

6.73 (lH, d, J=B.2Hz), 6.96 {lH, d, J=B.4H2), 7.06 

(lH, dd, J=B.2, 2.0Hz), 7.33 (lH, d, J=2.0H~) 
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Specific: .rotation& [a)D28 :::: -56!4° (C = 0.50, H20) 

( ·)~2-.[ (2S)-2-[ [ (2R)-2-Hyd:roxy-2-(4-hydroxy-3-

hydroxymathy~phenyl)ethyl]amino]-~,2,3,4-

tetrahydronaphthalen-7-yl~xyJ-N,N-dim~thylacetamide 0.5 

D-tartrate (cqmpound 21) 

Melt~ng point: 123-124°C (reci;ystallizafion aolvent1 ethanol) 

IR (ICBr) I 3400, l&4S' 1613 cm-1 

1H~NMR ( DMSO-d,) 

a ppm: l.55-1.70 (lH, m), 2.00-2.15 (lH, m), 2.60-3.25 

(13H~ m), 3.84 (lH, e), 4.48 (2H, s), 4.65-4.80 (3H, m), 

6.64 (lH, d, J=2.6Hz), 6.67 {lH, dd, J=S.4, 2.6Hz), 

6.73 (lH, d,· J=B.2Hz), 6.96 (lH, d, J•B.4Hz}, 7.06 

{lH, dd, J=B.2, 2.0Hz), 7.33 flH, d, J•2.0Hz) 

specif i.c rotation• [a.Jn28 ;,. -6e.sa {C = 0. 52, HzO) 

using (-)-1-[2-((2S)-2-[[f2R.)-2-hydroxy-2-(4-hydroxy-

3-hydroxymethylphenyl)ethyl]amino]-l,2,3,4-

tetrahydronaphthalen-7-yloxy)acetyl]pyrrolidine (compound 7) 

and sulfuric acid, and L-tartaric acid or ~-tartaric acid, 

the following salts were obtained in tha same manner as 

described in Example 7. 

(-)-l-[2-[(2S)-2-[[(2R)~2-Hydroxy-2-(4-hydroxy-3-

hydroxymethylphenyl)ethyl]aminoJ-l,2,3,4-

tatrahydronaphthalen-7-yloky]acetyl]pyrrolidine 0.5 sulfate 

(compound 22) 

Melting point: 169-172°C (recrystalli24tion eolventz ethanol) 

:::R (I<Br) 1 3400, 1640 cm·1 
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lH-NMR ( DMSO-d,) 

6 ppms l.SS-1.95 (SH, m), 2.00-2.15 (lH, m), 

2.55-3.SO (llH, m), 4.48 (2H, .. s), .4.63 .(2H, s), 

4.72 (lH, dd, J=9.6, 3.iHz.), 4.99 (lH,_ br), 6.64 

(lH, d, J111r2.6Hz), 6.68 (lH, dd, J•8.4, 2.6.Hz), 6.73 
.... 

(lH, d, J=8.2Hz), 6.96 (lH, d, J=8.4Hz), 7.06 

(lH, dd, J•S.~, 2.0Hz), 7.33 (lH, d, ·Ja2_. OHz-) 1 9.31 

Specific rotations {a]D28 a -67.7° ( c = 0 • S 2 , HiO) 

(lH, br) 

(·)·1~[2-[(2S)-2-[[(2R)-2•Hydroxy-2-(4-hydroxy-3-

hydroxymethylphenyl)ethyl)mn1no]-1,2,3,4-

tetrahydronaphthalen-7-yloxy]acetyl]pyrrolidine 0.5 

L-tartrate (compound 23) 

Melting points 130-l34°C (recrystallization solvents ethanol) 

IR (XBr): 3400, 1635, 1614 cm-1 

1H.:-NMR ( DMSO-da) 

S ppmi l.SS-1.95 (5H, m), 2.00-2.15 (lH, m), 2.55-3.25 

(7H, m), 3.30 {2H, t, J~6-.9Hz), 3.40-3.SO (2H, m), 3.96 

(lH, S), 4.48 (2H, s), 4.63 (2H, s), 4.65-4.75 {lH, m), 

6.64 (lH, d, J=2.5Hz), 6.68 (lH, dd, J=B.4, 2.5Hz), 6.73 

(lH, d, J=8.2Hz), 6.97 {1H, d, J=8.4Hz), 7.06 

(lH, dd, J~B.2, 2.0Hz), 7.33 (lH, d, J=2.0Hz) 

Specific rotations (a.Ji>28 • -53. 4° ( c - 0. SS, H20) 

(-)-1-[2-[{2S)-2-[[(2R)-2-Hydroxy-2-(4-hydroxy-3-

hydroxymethylphenyl)ethyl]amino]-l,2,3,4-

tetrahydronaphthalen-7-yloxy]acetyl]pyrrolidine 0.5 

D-tartrate (compound 24) 
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M~ltin9 point: 130-134°C (recrystallization solvent• ethanol) 

IR (ltBr) 1 3400, 1635 1 1614 cm.·1 

1H-NMR ( DMSO-d,) 

S ppm1 1.55-1.95 (SH, m),. 2.00-2.20 (lH, m), 2.55-3.25 

( 7H1 m), J.30 (2H, t, J=6.8Hz), 3.44 (2H, t, J•6. BHz), 

3.85 ( lH, a), 4, 48 (2H1 s), 4.63 (2H, s), 4.70 

(lH, dd, J•9.2, 2.8Hz), 6.64 (lH1 d, J•2,6Hz), 6.68 

(lH, dd, J 11118.3, 2.6Hz), 6.73 (l~, d, J=8.2Hz), 6.97 

(lH, d, J=B.3Hz), 7.06 (lH, dd, J•B.2, 2.0Hz)., 7.33 

(lH, d, J•2.0Hz) 

Specific rotations (a.]_0
28 • -66.2° (c = 0.53, H20) 

Example 9 

u·sing (-)-2-[ ( 2S)-2-[ (( 2R)-2-hYdroxy-2-[ 4-hydroxy-3-

( 2-hydroxyethyl )phenyl)ethyl]arnino]-l, 2, 3, 4-

tetrahyd.ronaphthalen-7-yloxy]-N,N-dimethylacetmnide (compound 

13) and sulfuri~ acid, the followin9 salt was obtained in the 

same manner as described in Example 7. 

(-)-2-[(2S)-2-[[(2R)-2-Hydroxy-2-[4-hydroxy-3-(2-

hydroxyethyl)phenyl]ethyl]amino]-l,2,3,4-

tetrahydronaphthalen-7-yloxy}-N,N-dimethylacetamide 0.5 

sulfate (compound 25) · 

Melting po.int= 2ll-215°C (decomposition) (recrystallization 

solvents water) 

IR (KBr) :. 3418, 1636 cm-1 
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1H-NMR ( DMSO-d,) 

& ppm: 1.55-1.75 (lH, m), 2.05-2.15 (lH, m), 2.60-3.25 

(15~, m), 3.56 (2H, t, J•7.3H~), •• 60-4.80 (3H, m), 6.62 

(lH, d, J•2.6Hz), 6.67 (lH, dd, J•S.4, 2.6Hz), 6.75 

( lH, d·, J•B. 2Hz), 6. 96 ( lH, d, J=8. 4Hz), 7. 03 

(lH, dd, J=8.2, 2.1Hz), 7.09 (lH, d, J~2.1Hs), 9.25 (lH, br) 

Specific rotations [alz>" • -70.8° (c = l".O, H20) 

Using (-)-4-[2•[(2S)-2-[[(2R)-2-hydroxy-2-(4-hydroxy-

3-(2-hy~roxyet~yl)phenyl]ethyl]amino]-1,2,3,4-

tetrahydronaphthalen-7-yloxy]acetyl]morpholina (compound 18) 

and sulfuric acid, the following salt waa obtained in the 

eame manner as described.in Example 7. 

(-)-4-[2-[(2S)-2-[[(2R)-2-Hydroxy-2-(4-hydroxy-3-(2-

hydroxyethyl)phenyl]ethyl]amino]-l,2,3,4-

tetrahydronaphthalen-7-yloxy]acetyl]morpholine o.s sulfate 

(compound 26) 

Melting point: 129-l34°C (decomposition) (recrystallization 

solvent: isopropanol-ethanol) 

IR (KBr) i 3394, 1648 cm-1 

1H-NMR ( OMSO-d, ) 

s ppm.a 1.50-1.75 (lH, m), 2.00-2.15 (lH, m), 2.40-~.90 

(19H, m), 4.60-4.85 (3H, m),.6.60-6.BO (3H, m), 6.97 

(lH, d, J•7.9Hz), 7.03 (lH, dd, J•S.4, 2.0Hz), 7.08 

(lH, d, J•l.SHz), 9.25 (lH, br) 

Specific rotation: (a.]D" - -58.3° (c = Q.60, MeOH) 
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Test Exmnple l 

Aetion of the agent on the spontaneous contractions of 

isolated rat myometrium 

The uterus of a pregnant SD rat (21 days of 

pregnancy) was isolated. A u~erine muscle strip (15 mm long, 

5 mm wi~e) was longitudinally dissacted~and suspended 

vertically in a 10 ml chamber and prepar~d for recording of 

isometric contractions. The endo:matrium and placenta­

attached part were carefully removed ~rom the uterus with a 

fine forceps, and the test was carried out in accordance with 

the Magnus method. The .sample was set in Locke-Ringer · 

solution at 37°C aerated with a mixed gas containing 95t of 

oxyqen and 5% Of carbon,dioxide, and 1 q Of load was applied. 

Spontaneous contractions of isolated rat myometrimn were 

ind~ced isometrically via a pressure transducer and recorded 

on a rectiqra~. 'l'he efficacy was evaluated by comparing the 

total degree of uterine contraction.during S minutes before 

the addition of the agent with the total degree of uterine 

contraction durinq 5 minutes after the addition of the agent 

and calculat~ng the 50% inhibitory concentration as EC50 • 

'l'est Example 2 

Action of the agent on the heart rate of isolated .rat atrium 

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

weight) was isolated and the test was carried out in 

accordance with the Magnus method. The sample was set- in a 

Krebs-Heneelite solution at 37°C aerated with a mixture qas 
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containing 95t of oxyqen and 5% of carbon dioxide, and 1 q of 

load was applied. ~he atrial contraction waa induced 

isometrically via A pressure ~ran•ducer and recorded on a 

rectiqram. After addition of the agent, its efficacy was 

evaluated by calculating EC20 value which is the agent 
·~ 

concentration which increases 20 beats per minute of heart 

rate. 

Test Example 3 

Acute Toxicity 

To 5 male ICR mice of 4 weeks aqe wae administered 

intravenously 2-[(2S)-2-[[(2R)·2-hydroxy-2-(4-hydroxy-3~ 

hydroxymethylphenyl)ethyl]am.ino]-l,2,3,4-

tetrahydronaphthalen-7-yloxy]-N,N-dimethylaoetamide 0.5 

sulfate in saline at dose of 20 mq/kg. No death of animals 

was.obae.rved·durinq 24 hours after the acbnin1strat1on. 
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kLAIMa, 

1. · A 3, 4-disubstituted 

phenylethanolaminotetralincarJ;>oxamide derivative 

represented by the general foJ:mula1 

OH 
~~O-A-COB 

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

amino qroup, a di-lower alkylamino group, or a J to 

1-membered al1cycl1c amino group which may contain an oxygen 

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

* represents a carbon atom in R configuration, s 
configuration, or a mixtu~e thereof, and tha carbon atom 

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

and a pharmaceutically acceptable salt thereof. 

2. The 3,4-disubstituted 

phenyleths.nolaminotetralincarboxamide derivative 

as claimed in claim 1, represented by the qeneral for.nulaz 

HO, 
CHa}n 

HO 

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

amino group, a di-lower alkylamino qroup, or a 3 to 

7-membered alicyclic amino gr~up which may contain an oxygen 

atom, n.is an integer of l.or 2, the ~arbon atom marked with 

(R) represents a carbon atom in R configuration, and the 
.... 

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

configurAtion) and a pharmaceutically ac~eptable salt 

thereof. 

3. A 3,4-disubetituted 

phenylethanolaminotetralincarboxamide derivative 

as claimed in c_laim 2, represented l:>y the formula 1 

HO 

~ CHa N~O-CH2CON: 
OH H CHa 

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

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

represents a carbon atom in S configuration) and a 

pha:cmaceutically acceptable salt thereof, 

4. A pharmaceutical composition .for the prevention 

of threatened abortion, premature labor, for the treatment or 

prevention of.diseases associated with bronchostenosis and 

airway obetruction and for pain remission, stone removal in 

urolithiasis containing, as an active ingredient, a 3,4-
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diaubstituted phenylethanolaminotetralinearboxamide 

derivative represented by the general formulas 

OH 
~~-A-COB 

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

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

7-memberad alicyclic amino grou~ which may contain an oxygen 

atom, n·is an integer of l or 21 the carbon atom marked.with 

* represents a carbon atom in R confiqura~ion, S 

configuration, or a mixture thereof, and the carbon atom 

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

or a pharmaceutically acceptable salt thereof. 

s. A pharmaceutical composition as claimed in 

claim 4, wherein said active ingredient is represented by the 

general formula: 

HO, CHvn 

HO 

OH 

N~O-A-COB 
.H 

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

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

7-membered alicyclic amino group which may contain an oxygen 
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atom, n is an integer of 1 er 2, the carbon atom marked with 

(R) represents a carbon atom in R configuration, and the 

carbon atom marked with (S) r~pre$ents a carbon atom in s 
configuration) or a pharmaceuticAlly a~ceptable salt thereof. 

6. 'A pharmaceutical composition as claimed in 

claim 5, wherein said active ingredient-is represented by the 

formula a 

HO in . ,cH, 
N (S) · O-CH2CON, 

OH H CHa 

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

atom in R confiquration, and the carbon atom marked with (S) 

represents a carbon atom in S configuration) or a 

pharmaceutically accept~ble salt thereof. 


