3, 4- DISUBSTITUTED PHENYLETHANCLAM NOTETRLI NCARBOXAM DE DERI_VATI V&S FI ELD
OF THE | NVENTI ON The present invention relates to -novel aq@QQ&Psu stituted
phenyl et hanol anmi not etral i ncar boxamn de derivatives which are useful as a
medi canment. More particularly, the present invention rel dtles t o

3, 4-di substitut ed phenyl et hanol ami not et ral i ncar boxam de derivatives
represented by the general fornula: [err] (wherein A represents a | ower

al kyl ene group, B represents an am no group, a di-lower alkylam no group,

atom N is anANEIGUERATR ?ﬂ%ﬂ%ﬁ%&%@ﬂ”ﬁ{*@%ﬁgﬁeﬂﬁs@ P enes a

carbon atomin R confrguratron S cg b BN, a mxture thereof, and
the carbon atom marked with (S) represents a carbon atomin S
configuration) and pharnaceutically acceptable salts thereof, which have a
sel ective B-adrenergic receptor stlnulatlng actrvrty W th reduced bur dens
~on cardiovascul ar systens suclras H INVE Y

| NVENTL ON As substituted phenylet anolanrnotetralln derivatives, conpounds
havi ng gut sel ect The pressitoinesation relates to novel 3,4~

-disubstituted phenylethanolaminotetralincarboxamide
derivatives which are uqafui as a medicament. .

More paiticularly,,the present invention relgtes to
3,4-disubstituted phenylethanolaminotetralincarboxamide

derivatives represented by the general formula:

HOs(cHn

H 0-A—-COB @

OoH

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

and pharmaceutically acceptable salts thereof, which have a

S 14
salective Béﬁ;ﬂ energic receptor stimulating activity with

- reduced bﬁéﬁens on cardiovascular systeme such as
“ll.g P . .

tachycardia ‘
kaw



and anti-pollakiuria activities have been disclosed, e.g., those
represented by the general fornula: [err] (wherein R err] is a hydrogen
atomor an ethyl .group), hydrochloride or oxalate thereof, or single
optional isoners thereof; and those represented by the fornula: [err]
(wherein the carbon atomnmarked with (R) is a carbon atomof R
configuration, and the carbon atommarked with (S) is a carbon atomof S
configuration) (of. a published Japanese patent application (kohyo) No. Hei
6- 506676 based on a PCT appli~cadd . R g

application (kohyo) No. Fb ounelv ;op||cat|on) 3
However, these coggoy eﬁtharph i SRRl 2t g agent s
havi ng remar kabl e“Terr renerg ceptor stinmulating activity. An object

of the Pf&éﬁptmu;mat'e ub@lsP HAY iy itelseddbtlive hpjnpatiesimetic

phenyl et hanol am no- tetralincar boxam de derivatives an pharmaceutical Iy

accept abl gngabheit-pengeaiiviiiah detde iz feur havedteren gliscluspd pre sgi pul ating
activity with higher selectivity in conparison with [err]-adrenergic
recept or shoesul represantied by wheh ganaradd fioymid®s on car di ovascul ar
systens such as tachycardi a. . .- :

al :
N OCH,COORg
OH .

(wherein R is a hydroggn atom or an ethyl group), -

hydrochloride or oxalate thereof, or eingle optional isomers

thereof; and those represented by the formula: i

ﬁ B OCHZCONHCHacHgOC:Hg
« (COOH);

(wherein the carbon atom marked with (R) is a carbon atom of
R configuration, and the carbon atom marked with (S) is a
carbon atom of 5 configuration) (cf. a published Japaness
paten; application (kohyo) No. Hei 6-506676 based on a PCT
application and a published Japanese patent applicatioh
(kohyo) No. Hel 6-506955 based on a PCT application).



Anot her obj ect of the present invention is to provide a pharmaceuti cal
conposition containing, -as an active ingredient, a 3,4-disubstituted
phenyl et hanol am no- tetralincarboxam de derivative or a pharnaceutically
acceptabl e salt thereof. DETAILED DESCRI PTION OF THE I NVENTION I n order to
find an excellent [err]-adrenergic receptor stinulating agent, the

i nventors of the present invention nade extensive studies and found that a
certain 3,4- disubstituted phenylethanolan1notetral|ncarboxan1de derivative

'[if’?fsiﬁﬁ §ﬂe5’éi c. T HRRRTBF < PRAR: SOMPIRAR, R “aiafé%?eﬁsﬁaﬂﬁiﬁ'f%ga'sé%ﬁ| as
Accompl | srRERPOSRELRS” BRESK T HaRYo hetiae IiShABERLERLY' FRRebteY

i nvention LE Bﬁgétgagra? Qb&% tituted

phenyl et hanol am no incarl oxam de derivatives represented by the
general fornula: [err] (wher S “;ﬂvﬁﬁm@gnalkylene group, B
represents an am no group, a di-Tower alkylamno group, or a 3 to

7-menbered alicycl A8 6pH8etUbEURhehpraseat tAventionn ieXtecpravdde n IS an
integer of 1 or 2, the carbon atom narked with * represents a carbon atom
in R configowali Bpé-disubstituted phenylethanolamino-
tetralincarboxamide derivatives and pharmaceutically
acceptable salts thereof which have a f,~adrenergic receptor
stimulating activiﬁy with highex selectivity in comparison
with p,-adrenergic receptor atiﬁul&ting activity with reduced
burdens on cardiovascular systems such as tachycardih.
Anothexr cbjéét of the ﬁrasenﬁ invention is to provide
a pharmaceutical composition containing, as an active
- ingredient, a 3,4fdisuﬁstituted phenylethanolamino-~
. tetralincarboxamide derivative or a pharmaceutically
acceptable salt thereof. '
In order to find an excellent B,-adrenergic receptor
stimulating aganﬁ, the inventors of the present invention
made extensivée studles and found that a certain 3,4
disubstituted phenylethanolaminotetralincarboxamide-
derivative represented by the general formula (I) above has
potent and selactive f,-adrenergic receptor stimulatiné
activity and is remarkably useful as a f,-adrenergic receptor

stimulating agent, thereby resulting in the accomplishment of

the present invention.



S configuration, or a mxture thereof, and the carbonatom marked with (S)
represents a carbon atomin S configuration) and pharmaceutically
acceptabl e salts thereof, which have selective [err]-adrenergic receptor
stinulating activity. In the conpound of the present invention represented
by the general fornula (I) above, the term"di-Iower alkylam no group”
means an am no group di-substituted mn;h strai ght or branched al kyl
group(s) having 1 to 6 carbon atons (e‘g., methyl, ethyl, propyl,

i sopropyl ), such a | 5§Q3£Ia o or the
like. Also, the te‘rifngbgaahél?nk%enﬁ group %ﬂsﬁbﬁly#ﬁ Q# ;q‘ﬂyl ene group
having 1 t - ﬁ?ﬂéﬁg dﬁé@ﬂ ne or the
i ke, and ?ﬁg ?g?ﬁ?B§EE9E§d§?$?nﬁ§' ere %Pabyc I C gh?%oagroup &k?ch may
contain a”dQ%!G&Ei@EQ”kaﬁ&%%%ﬂ%d&” liré YeneAA1PFoxHhi@: MOrpholino or the
| i ke. The conpound of thé present |nvent|on represented by the general
formula (1) above can be prepared by the follow ng procedure. For exanple,

t he conpound of the general nula (I') can be prepared by subjecting an
am ne conpound represented by rﬁcggmeral formul a: [err]

@
NTs) O-A-COB

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

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

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

‘ethylene, trimethylene or the like, and the term "3 to

~



(wherein Ris a |ower alkyl group, and A and the carbon atom marked with
(S) are as defined in the foregoing) to Nal kyl ation using an al kyl ati ng
agent represented by the general fornmula: [err] (wherein Rlerr] is a
hydroxy-protective group, X is a halogen atomand n is as defined in the
foregoi ng), reducing the resulting conpound i.n the usual way, renoving the
hydr oxy- 6 protective group as occdasi on demands to give a conpound
represented by the general formula: [err] (wherein R err] is a hydrogen

w th (s " THGRLRGa A TTHRETA RillnclBtoi VPl B, SERERLA del Rgaen
Copr osont E Y (Rtd8 LieiPFo Iyt pibenlathof hBRRRTERN B tne |, .

definedllliﬁgefore90|ng) and renovi ng the hydroxy-protective group as
occasi on demands. The conpound of the present invention represented by the

general fornula (@h@b@dxﬁﬂﬁﬂﬁd%ﬁothé pteaaﬁediﬂeﬁé?bﬁ%&ﬁﬂeaan%&hnsy
conmpound represented by the general formula:

the general formula (I) abave can be prepared by the
following prcéadura. -

Fox axagpla,'tpe compound of the general formula (I)
can be prepared by subjecting an amine compound represented

by the general formula:
L1000  w
HxNTS) O-A-COOR

(wherezn R 15 e lower alkyl group, and A and the carbon atom
markad with (S) are as defined in the foregoing) to

N-alkylation using an alkylating agent represented by the

general formula:

0
ROS CHg)n

R% (1D
o}

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

resulting compound in the usual way, rxemoving the hydroxy-



7 [err] (wherein A, B and the carbon atommarked with (S) are as defined in
the f.oregoing) to N-al kylation using an al kyl ati ng agent represented by the
general formula (I11) above, reducing the resulting conpound in the usual
way, and renovi ng the hydroxy-protective group. The conpound of the present
I nvention represented by the general fornmula (1) above can al so be prepared
by allowing a mandelic acid derivatiae represented by the general fornulas
[err] (wherein R err] and n are as defined in the foregoing) to react with

an an ne Eﬁgﬁgﬂﬁg t & is t r |3 the
carbon at Om mar edie\?ﬁ )félisé)%% %‘E?ﬁggaé%x?\d? he‘of %ggoéné%?é%ﬁe presence
of a condeRpreseidaid By the genEHNDOoEGEMiEPE esent ed by the general

formula: [err] (wherein Rlerr|, n and the carbon atom nmarked with (S) are

as
b .
RO (chan

' R'O : '
: N© 0-A=COOR
OH a '

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

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

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

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

formula:



defined in the foregoing), reducing the resulting conpound using a reagent
such as borane-di nmethylsul fide conplex to prepare-a conpound represented by
the general fornula: [err] (wherein Rferr], n and the carbon atom narked
with (S) are as defined in the foregoing), protecting the alcoholic hydroxy
group and am no group witn a reagent such as trifluoroacetic anhydride as
occasi on demands, subjecting the resulting conpound to O al kyl ation
using an alkyrating agent represented by the general fornula: X-A- COB

(XI) (wherein A, B and X are as -defined in the foregoing), and renoving the
protecting group. Thée am ne conpound represented by the general fornmula -
(I'l1) above which is used as a starting material in the aforenentioned
producti on process can be preparge y process desiﬁkged inaliterature
or anal ogous processes thereto alpl e, Eur d. Chem, No. 29,

pp. 259-267 (1994); a publ i shaN¥(sfapanése QraA-e@®Bappl i cati on (Kokai) No. Hei
3-14548). Anong the al kylating agents represented by the general fornula
(I'l'l) above which is used as a starting material in the aforenentioned
production process, a conpound wherein n is 1 can be prepared, for exanple,

by allowng a
(wherein A, B and the carbon atom marked with (8) are as

defined in the foregoing) to N-alkylation using an alkylating
agent répresepted by the general formula (III) above,
feducing the resulting compound in the usual way, and
removing the hydroxy-protective group.

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

general formula:

g .
- AONeHn

R%Q ' : (VH)
O COOH

OH

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

with an amine compound represented by the formula:



ket one conpound represented by the formula: [err] to react with formalin in
the presence of hydrochloric acid to prepare a conpound represented by the
f or mul a: [err] subjecting the resulting conpound to acetylation using
acetic anhydride and sodium acetate to give a conpound represented by the
formula: AcO [err] (wherein Ac represents an acetyl group), subjecting the
resul ti ng conpound to hal ogenation in the usual way using a hal ogenati ng
agent, subjecting the resulting hal oggn conpound (corresponding bromde is
described in J. Med. Chem, No. 13, pp. 674 - 680 (1970)) represented by
the general fornulas [err] (wherein Ac and X are as defined.in the

foregoing) to deacetylation in the y, and introducing a protecting
group to a hydroxy group using a redggen ch as acqﬁpnf)dinethyl acet al .
. R OB

Anmong the al kyl ati ng agents repr

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

compound represented by the genexal formula:

‘(CHz)n
(IX) .

g (s

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

prepare a compound represented by the general formula:

\(CHz)n
X)
p[ (8) |

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

anhydride as occasion demands, subjecting the resulting



general formula (l111) above which is used as a starting material in the

af orenmenti oned production process, a conpound in which nis 2 can be
prepared by protecting the hydroxy group of a phenyl acetate derivative
represented by the general fornula: [err] (wherein Ris as defined in the
foregoing) in the usual way using a reagent such as benzyl brom de, further
protecting the carbonyl group using ethylene glycol and then reducing the
derivative in the usual way using a reducing agent such as |ithium al um num

hydride to convert_it intq_.an al cohol conpound .represented by-the general
f)c/)r mul a: [ &Pmpound; to Quadkyip R %%@ﬂ’héﬁﬁﬁwq o?%%ﬂ#ng) : )

protecting_the hydrox r of ere *é) ., conpound using a reagent such
as benzyl Eﬁaﬁ%ﬁénﬁﬁﬁ%ﬁktﬁﬁ§rﬁféé#ﬁén§§{ Wotective group to prepare a
conpound represented by the general forrmula: [err] (wherein Ris as defined

in the foregoing), and then subjecting the resulting conpound to
hal ogenati-on in the usual way using ?_hghggenatr@gngent. The am ne
0 b

. conmpound represented by the general rmul.la (V1) "above which is used as a
starting material in the )

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

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

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

ketone compound represented by the formulas

HO Y

4
T

to react with formalin in the presence of hydrochloric acid

cHs (XID)

to prepaxe a compound reprassnted by the formula:



af orenenti oned production process can be prepared by subjecting a phenol
conpound represented by the general fornula: [err] (wherein Rerr] is an

am no group-protecting group, and the carbon atom marked with (S) is as
defined in the foregoing) to O al kylation using an al kyl ati ng agent
represented by the general fornmula (Xl) above and then renoving the am no
gr oup- 13 protecting group, or by protecting the amno group of an am ne
conpound represented by the general formula (I1) above using an appropriate
reagent, - converting the resulting conmgdund into free carboxylic acid or a
reactive functional derivative thergpf as bccasion demands, subjecting the
resul ting conpound to am dation react™on using an am ne conpound
represented by the general fornulgg above in the presence or absence of
a condensi ng agent, and renoving the no- pr ot e¢XI1® group. Anpng the
conpound of the present invention.regesegiSHsby the general formula (1)
above, a single isoner can be prepared, fdr exanple, by subjecting a

. di astereonmer m xture obtai ned by the af or &enti oned process to fractional
recrystallization in the usual way, or by allow ng an optically active
mandel i ¢ acid derivative represented by the '

.-

subjecting the resulting compound to acetylation using acetic

- anhydride and sodium acetate to give a compound represented

by the formula:

AcQ

AcO
oy XIV)

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

AcO
ACOY

(XV)

o

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

deacetylation in the usual way, and introducing a protecting



general formula: [err] (wherein the carbon atommarked with (R) is a carbon
atom of R configuration, and R err] and n are as defined in the foregoing)
or another optically active mandelic acid derivative represented by the
general formul a: 14 [err] (wherein Rerr], n and the carbon atom marked
with (S) are as defined in the foregoing) to react with an am ne conpound
represented by the general fornula gylll) above in the presence of a
condensi ng agent to give a single isomer represented by the general

formula: [err] (wherein Rerr], n, the carbon atom marked with (R) and the
carbon at greuRr kod awhiydIORy SROUR UM &d Xaraant BRSy&sh Peenthot her
single isomer represented by the general formula: [err] (wherein Rerr], n
and the cﬁ%B@ﬁhﬂﬁoﬁFﬁﬁP@ed with (S) are as defined in the foregoing),
reduci ng the resuh%gg % %ne

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

general formula:

OH

0% “CH,

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

compound represented by the general formula:

OR®
OH

(XVII)

CHy

7P



usi ng a reagent such as borane-di nmethyl sul fide conplex to prepare a
conpound represented by the general fornmula: [err] (wherein Rerr], n, the
carbon atomnmarked with (R) and the carbon atom marked with (S) are as
defined in the foregoing) or another conpound represented by the general
formula: [err] (wherein Rlerr], n and the carbon atom marked with (S) are
as defined in the foregoing), proteg;ing t he al coholic hydroxy group and
am no group using a reagent such as™“trifluoroacetic anhydride, subjecting
the resulting conpound to O-al kylation using an al kyl ati ng agent

r epr esent geheyeineRlcheras defined {x thepforeoaind enBVP%BCgEngFbFeCting“
group. Anpng the conpound of the present invention represented by the

gener al fhwngEY( group sfnghe resyditiog, coRPOURE MEdBG & URR g a
di astereoner, m xture obtai ned as agn i nternediate. by the aforenentioned
process t%ﬂcbﬁﬂﬁﬁgchFSW& r ZSFRPVHG F@ﬁ@P“ﬁ&@%&E&ﬁéﬁ%ﬁﬂ}S%?%EJE° 16
I sol ate the correspondin I ngl e isoner, and_ t he LIV t, fhe sane
reaction %?H@rgancgpﬁﬁgEa ﬁﬁ“%%%@’nw&gﬁg@gaﬁe# eés?nglhltae'd by the
general formula (XVl) above which is used as a starting material-in the

af orenenti oned producti on process c%ﬂ$be prepared. by a

OR®

LVIID
0P cHy

(wherein R® 1s as defined in the'fdregoing), and then
subjecting the'rééultiné Eémpoﬁnd to halogenation in the
usual way using a halogehafing‘agent..

The amine compound repressnted by the general formule
(VI) above which is used as a starting material in the
aforementioned production process can be prepared by
subjaecting a phenol compound represantaed by the general

formula:

RZHNTS) OH

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

general formula (XI) above and then removing the amino group-~



process described in a literature or anal ogous processes thereof (for
exanpl e, a published Japanese patent application (kohyo) No. Sho 61-500915
based on a PCT application, a published Japanese patent application (kokai)
No. Sho 57-135049). The optically active mandelic acid derivatives and

m xtures thereof represented by the general formulae (VII), (XX) and (XXlI)
above which are used as starting materials in the aforenentioned production
process can be derived fromcomercial | y avail abl e correspondi ng di hydr oxy

conpounds or can be prepared by allow ng.a brqmi ne .conpound represented by
the gener BFOESCHING: FRGUR, %é?yeiﬂ'?"ﬁ[#ri]"garfg‘en anine, S3A%R 3h the
foregoi ng), .which can be obtained ipn.accqrdanc 14t D[QCE de | bed in
a |iterat Bf&R8 c&ﬂ‘&’l°m5m%%‘{]t9¥er‘ %r%n%l\'rl&e;arcktn‘w e o@%%%&él ate,
reduci ng the_ resul ti i C 1 [ ' ing a

r eagent sﬂgﬁn_gsgglo&&’l?%o%gd%é@%%aédd-ﬁiﬁcﬁtﬁl ;qﬁg%ﬁl\?ﬁnpound to
give a ”&gﬁﬁkb’anac g.%t‘éerfz\é@ I HRRFERE Ml b A et fiutidBiorial err]
(wherein err] and n are as defined in the foregoing) and, as occasion
demands, gekieative therdvs wi iccvdeianiderinds, subjecting the

resulting compound to amidation reaction using an amine

compound represented by the general formula (V) above in the
presence or absence of a condensing agent, and removing the
amino-protective group.

Among the compound of the present invention
represented by the general formula (I) above, a single Lsomer
can be prepared, for example, by subjecting a diastereomer
mixture obtained by the aforementioned process to fractional
recrystalllzation in the ugual way, or by allowing an,
optically active mandelic acid derivative represented by the

general formula: Lo

)
ROS CHa)n
R°O
COOH (XX)

(R)
OH

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

derivative represented by the general formula:



resolution in the usual way using a resolving reagent such as optically
active 1-( 1-naphthyl ) ethylam ne. The conmpound of the present invention
obt ai ned by the aforenentioned production process can easily be isol ated
and purified by conventional separation neans such as fractional
recrystallization, purification using columm chromatography, solvent
extraction and the |ike. The 3,4-dis%bstituted phenyl et hanol am no-
tetral i ncar boxani de derivative of thg present invention represented by the
general fornmula (1) above can be converted into its pharmaceutically
acceptable salts in the usual way. | es of such salts include- acid
addition salts with m neral acidséée.g., drochloric acid, hydrobromc
acid, hydroiodic acid, sulfuric a&@ N ric acid, e@ggfhoric acid and the
like), acid addition salts with organ cid &E- ., tofmc acid, acetic
aci d, nethanesul fonic acid, benzen g cid, p-toluenesulfonic
acid, propionic acid, citric acid, succini id, tartaric acid, fumaric
acid, butyric acid, oxalic acid, malonic acid, naleic acid, lactic acid,
malic acid, carbonic acid, glutamc acid, aspartic acid, and the |ike) and
salts with inorgani c bases such as sodiumsalt and potassiumsalt. The
resul ti ng (vhexeimaRé,t neandnthphsaxbes spramazbedyWiths (89 Bmet a8f t he

free form_1In addition, the conpound of the present invention
defined in the foregoing) to react with.an amine.compound

- rapresented by the genaralwfbxmula (VIII) above in. the
:presence of a condensing agent to .give a single isomer

reprasented by the general formula:

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

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

or another single isomer represented by tha genaral formula:

GO
OH

"N

RO
R°O.

o\(CHz)n

(£)

{§

OH

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

defined in the foxegoing), reducing the resulting isomer



represented by the general formula (1) above also includes its hydrates and
sol vates with pharnmaceutically acceptable solvents (e.g., ethanol). The
conpound of the present invention represented by the general formula (1)
above exists in two isoner forns of R configuration and S configuration
based on the asymmetric carbon atom having a hydroxy group. Either one of
the isomers or a mxture thereof can.be used in the present invention, and
the R configuration isoner is desirable. Wien the in vitro test for
measuri ng

. . . . . . ed )
Thensunr ubEhol 2 AEENBHY, Suldie S Hodlndldilidi1itiyaddd dipIeal (el out 11
present | BYERALAN ol ERAARAMNG G dbkddUn Rl HyR e nicd EHletdll Jeodhit shoved an

0 telax 50% e s

activity ont aneous- Contractions of rat myometrium
(i.e., ECerr]) at an approximate nol concentration of 5.0 x 10[-err] to 5.0
x 10[err]. For example, 2-[ (28%02-] [ (2RS)-2-hydroxy-2-(4-hydroxy- 3-

hydr oxynet hyl phenyl ) et hyl ] am no] - 1§ )8 4- 19

t et r ahydr onapht hal en- 7- yl oxyR°® et hyl acetaurde shqwegrvbe EC err]
val ue at a nol concentration of X 10[er

. BT N(S) OH
hydr oxymet hyl phenyl ) et hyl ] ani no] - 1, ¥¥3, 4-H

t et rahydr onapht hal en- 7- yl oxy] - N, N-di net hyl acet am de at a nol
t o . .

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

or another compound represented by the general formula:

0
©(CHain

R
0
N
1 N®©) OH
OH

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

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

column chromatography or fractional recrystallization to



concentration of 2.6 x 10[err]. Thus, the conpounds of the present

I nvention have nmarkedly potent [err]-adrenergic receptor stinulating
activity and therefore are remarkably.useful as a [err]-adrenergic receptor
stinmulation agent. When the in vitro test for nmeasuring [err]-adrenergic
receptor stinmulating activity was carried out in the usual way using
"isolated rat atrium the conpounds ofe the present invention represented by
the general fornula (1) above showed an activity to increase 20 beats per
m nute of rat heart rate (E(Jerr

| t I pat |
concent r atig@d-aie £hye A ?ngln&gggg&lg&ggnaﬁﬁﬁa prlgél _?xﬁzg’pggf.ng out
2RS) - 2-h -2-(4- -3-h t hyl '
A bk e bl AR 20 0, .
E , | t ' ) éﬁﬁ&
o1 (25 2 [1 (2R - hE EnSBPOREEALs Yepbogantdd By ¥ géifbral formula
hydroxy”egw h 0&7%%&@‘%@0&5&2&31 -gtarting material in the

t et r ahydr dnapHt hal en- oxy]|-N, N-di met hyl acetam de at a nobl concentration

of 9.4 x E%ﬂentﬁ%dtn%fo&@é@%ﬂ rétadd ot BE Hhrepyredi By Have

mar kedly weak [err]-adre gic receptor stinulating activity Tn conparison
with the phocusntdenesihed rin adr bitetature anptanabdgons aprogemsesvity.
20 In consequence, the conpounds of the present invention have narkedly
pot ent [ ethexetifondhay xanphe pre published Japanese patent application

(kohyo) No. Sho 61-500915 based on a PCT application, a
published Japanesa patent application (kokal) No.
Sho 57-135049).
The optically active mandelic acid derivatives &nd

nixtures thereof rapresantéd by the general formulae (VII),
(XX) and (XXI) above which are used as starting materials in
the aforementioned production process can be derived from

. . commercially available corresponding dihydroxy compdunds or
cﬁn be prepared by allowing-a bromine compound represented by

the general formula:

[«]
P ONcHan
R°0 (XXVD

Br

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

diethyl oxalate, reducin, the resulting phenylglvexylic acid



stinmulating activity with nmarkedly high selectivity in conparison with
[err]-adrenergic receptor stimulating activity, so that it is a extrenely
useful highly selective [err]-adrenergic receptor stinulating agent of in
whi ch burdens on cardi ovascul ar systens are reduced due to suppression of
side effetts upon the heart (e.g., tachycardia) caused by [err]- adrenergic
receptor stinulating activity. The prﬁzent I nvention is a selective
[err]-adrenergic receptor stinulating-agent which is extrenely useful as;

for exanple, an agent for the prevention of thr ened ort mat ur e
labor, asderimptive 0i8ing & ERRGERt BWCh r%eﬂﬁ‘?ﬁ‘ﬁ“?}?"ﬂ? §§£§9a586 i at ed
wth bronchlosten05|s nd ai rway obstruct onchodi.| r d as an
agent for Bys5e mﬁl%o?sg?’f)n%mpg é éﬁ%l?’t‘ﬁ?ﬁ%‘?‘g&?ﬂ%gg& t he
conmpounds pre e %ﬁ%é?h neral formula (1)
above ared%?*%é%ﬁa éééﬁ%. é?%%ﬁ%%uﬁﬁé erggore %age excel | ent storage
stability: Wien the 3, 4-disubstituted phenyl et hanol am no-
tetral i ncarboxam de der.i vatives o}%ghe present invention represented by the

general formula (1) above and pharhbt@igncal |y acceptable salts thereof are
used in the practical treatnent,gophe are adn1n|a%?g§d orally or

parenterally in the form of appropr phar nace

OH

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

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

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

(e.g., formic acid, acetic acid, methanesulfonic acid,



21 conpositions such as tablets, powders, fine granules, granules,

capsul es, injections, and the |like. These pharnmaceutical conpositions can
be formulated in accordance with conventional mnethods using conventi onal
pharmaceutical carriers and excipients and other additives. The dose is
appropriately deci ded depending on the sex, age, body weight, degree of
synptons and the |like of each patientigo be treated, which is approxi mately
within the range of from1 to 1,000 ng per day per adult in the case of

10 por aPeRHORRRH LT Ak oo Pur Al ir S PR erobRbls derd '
cont ints G WO, Ak fe2f YRR Rotl,  Mlaa G RERY T

reference & f e P&EPJF@% f&xpmareLensc i@yt LEseB! es,
but the prhtélsgt‘ltl | r#eirét)l on iIs notg{@mte erett:o ﬁReference Exgrrp irE
(S)-4-(2- £ N Eed ﬂhﬁﬂﬁya)acid aspartic

N, N- di et ﬁlelibdtyrar%i déhé% ?‘*{c&g@? But oxy'gar!} bonyl am no) -G hy%roxyt etralin
(400 ny) weddd @l vafe TG )and i cs witly| frorgendie bdsd® guch aesium
carbonate and 650 [err]l of ethyl 4- br omobut yrat e, were added to the

sol uti on, saddurheafittand poastiumeshlt. r Khe (xepelting 2dbts 1havaothe.
Af ter

same pharmacological activities as that of the free form.

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

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

When the iIn vitro test for measuring f,-adrenergic
receptor stimulaﬁing activity was carried out in the usual
way using isolated rat pregnant uterus, the compbund of the
present invention represented by the general formula (I)
above showed an activity to relax 50% of the spontaneous
contractions of rat myomstrxium (i.8., ECs) at an appréximate
mol concentration of 5.0 x 10 to 5.0 x 10°7. For example,
2-[(25)~2-[[ (2R8)~2-hydroxy~2-(4~-hydroxy«3-
hydroxymethylphenyl)ethyl lamino]-1,2,3, 4-



22 addition of water, the reaction m xture was extracted wth ethyl
acetate, and the extract was washed with water and then dried over

anhydr ous nmagnesi um sul fate. The sol vent was evaporated under reduced
pressure and the residue was purified by silica gel nmediumpressure liquid
col um chr omat ogr aphy (el uent: hexane/ethyl acetate = 1/1) to give 488 ny
of ethyl (S)-4-[2-(tert-butoxycarbopylam no)-1, 2,3, 4-

t et r ahydr onapht hal en- 7-yl oxy] butyrate having a nelting point of 96 to

opm | 1 2betsARYHIroRapREna i~ T-HOTS N o4 SRl arteyamt o, Sholpg! o1
7 Gl s 8L bl iy O 0%
2 6it). | 6288 erti ()t Lhap et g B T o ) S s0 v ey
Lot 7 ahyor BYAB RN R ey e e B S o ved 1 & mi xt ur e
of 15 nm gbtehhgadiondpththialinOf ~FESHPPN , N-HinbtHy Dicet dhtddi a8 ayfeeXi de
aqueous solution was added to the solution, and the mi xture was stirred at
room t enpesvfitahexation of 2.6 x 10°°, Thus, the compounds of the

present invention have markedly potent f,-adrenergic receptox

stimulating activity and therefore are remarkably useful as a

B.~adrenerglic recaptor stimulation agent.

when the in vitro test for measuring f;-adrenergic

receptor stimulating activity was carried out in the usual

way using isolated rat atrium, the compounds of the preéent

invention represehted by the general formula (I) abovae showed

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

(EC3 value) at an approximate mol concentration of 5.0 x 10~

or more. For example, 2-[(28)~2~[[(2RS)-2-hydroxy-2-(4-

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

tetrahydronaphthalen-7-yloxy]—~N,N-dimethylacetamide showed

the EC;; valus at a mol concentration of 2.5 x 10,

and 2-[(28)~2-[[(2R)=2~-hydroxy-2«(4-hydroxy-3«

hydroxymethylphenyl)ethyljamino]-1,2,3,4~

tetrahydronaphthalen~7-yloxy]-N,N-dimethylacetamide at a mol

concentration of 9.4 x 10°7. Thus, the compounds of the

present invention have markedly weak g;-adrenergic receptor

stimulating activity in comparison with the aforementioned

P;~adrenargic receptor stimulating activity.



for 2 hours. The reaction solution was concentrated under reduced pressure,
10% citric acid agueous solution was added to the residue, and the m xture
was extracted with ethyl 23 acetate. The extract was washed with brine
and dried over anhydrous magnesi um sul fate. By evaporating the sol vent
under reduced pressure, 914 ng of (S)-4-[2-(tert- butoxycarbonyl am no )
-1,2,3, 4-tetrahydronapht hal en-7- vyl beutyric acid having a nelting point
of 150 to 153C was obtained. IR (KBr 3452, 3365, 1691 cnjerr]

Ghm o be b %aﬁeééh%%%a'-‘%“i‘«h%?%PEE*’%*"’G?’EI@% phepsi dz, 03 80-4. 10
> ch) c-RRIRRHEA hiYe, Rhrksddy, pofert pitafeherage fopeptot: 53J5Fefr] (c
0.52, MpElthw ﬂin& aEt@.vi@&eHitﬁJW'l Y ms@qa)crﬁu.t& 4-

tetrahydronaphthan én-7-yl oxy] butyric acid (399 ng) was dlssolved in5 m

of tetrahyém dp&ﬂﬁﬁn #04hp, e4dbBhergie bpayéptoni sioimh kavéngaddesvityh
stirring un i ce-coolihng, followed by 2 hours of reaction. Then, 2 m of

tetrahydreduthatsatuison extiramelyyubefflghdghdymeelpctiivee was added with
stirring under-ice-cooling, and the reaction .
f;-adrenergic receptor stimulating agent of in which burdens
on cardlovascular systems are reduced due to suppression of
side effects upon the heart (e.g., tachycardia) caused by B;~
adrenergic receptor stimulating activity.

The present invention is a selective f,~adrenergic
receptor stimulating agent which ls extremely useful as, for
example, an agent for the prevention of threatened abortion,

i premature labor, as an agent for tha treatment or prevention
of diseases assoclated with bronchiostenosie and airway
obstruction (bronchodilator) and as an agent for pain
remission or stone removal in urolithiasis. '

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

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

parenterally in the form of appropriate pharmaceutical



m xt-ure was subjected to 45 mnutes of reaction and then to 45 m nutes of
reaction at roomtenperature. The reaction solution was concentrated under
reduced pressure, water was added to the residue, and the m xture was
extracted with diethyl ether. The extract was washed with 10%citric acid
aqueous sol ution, water, saturated sodi um bi carbonate aqueous 24
solution and water in that order a then dried over anhydrous nagnesi um
sul fate. By evaporating the solvent under reduced pressure, 396 ng of

(S) - 4-[ 2- ( E6hpos¢iONAC ahednusa Badtleth 2 pbwitdr@l,r FHE Yramile £n- 7- yl oxy] -
N, N- di met hyl but yram de having a nelting point of 97 to 101[err]C was

obt ai ned. grRantibel:, 23pBulbs]oinHel4ivhss! andl MNdVRiKECl [THeded 6 ppm

1.45 (9H, s), 1.65-1.80 (1H m, 2.00-2.15 (3H, m), 2.51 (2H, t, J-7.2Hz),
2.59 (1H, phardateéuficdllkdompozitidhedTap’be Hormalekedidn Bccardidhds 10
(4H, m, 3.90-4.00 (3H, m, 4.58 (1H, br a), 6.59 (1H, d, J=2.6Hz), 6.69
(1H, dd, Jedth congspriopadsmethods uwgiggiapnvessdiomed phepmesieutical

[[err]][err] = -50.0[err] %C = 0.50, MeOH)
(S) - 4- 2- (FRFEigEeoADdaPESAPLERtFOpRE pther additives.

I e A S LT 5
sex, age, body weight, degree of symptoms and the like.of
+ each patient to be treated, .which is approximately within the
range of from 1 to'l,ooo mg*per day per adult in the case of
oral administration and approximately within the range of
from 0.01 to 100 mg per day per adult in the case of -
parenteral administration, and the daily dose is divided into
one to several doses per day.
' EXAMPLES
The contents of the present invention are described
further in detail with reference to the following Reference
Examples, Exémpleé and Teétigxamplas, but the present
invention is not limited thereto.
Reference Examplé 1
(S§)-4-(2~Amine-1,2,3,4-tetrahydronaphthalen-7-~yloxy)-
N,N—dimathylbutyramide
(S)—Z—(tert-Butoxycarbonylamino)47-hydroxytetralin
(400 mg) was dissolved in 8 ml of N,N-dimethylformamide,
3.16 g of cesium carbonate and 650 pl of ethyl

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

was stirred at room temperature for 1.5 hours. After



trifluoroacetic acid was added to the solution with stirring under

I ce-cooling, and the m xture was stirred for 15 m nutes and then subjected
to 15 mnutes of reaction at roomtenperature. The reaction solution was
concentrated under reduced pressure, nethylene chloride, water and sodi um
bi carbonate were added to the residue, and the m xture was stirred at room
tenperature for 30 m nutes. The rgani c | ayer was separated and dried over
anhydr ous nagnesium sul fate. By évaporatlng t he sol vent under reduced

DrESSUTe, oo 261 GR%EBLel ) il FoAREARn Inixind! Ghbe BNAEARIAN Ul 7

yl oxy) - NN ¢ FRS SBPS Rl TR*the®ol orm

3404, 16189‘53)@@ #&eéiﬁglw%égD?hheék&akﬁrﬁkspﬂﬂhheé 7:51:3 %t@%“'un@ Shen,

2.00-2. 25 ( , 2.65-2.90 (3H,

(3H, s), ULLed FPat %hﬁroﬁs%aénéﬁiﬁﬁ"huﬁat&96Tﬁ€"bolveﬁf5w3'dz) 5.89
(2H, br's), 6 .60 (1H d. 6.68 (1H, dd, J=8.4, 2.3Hz), 6.96 (1H,

d, J=8. 4Hmvdmexated m@dlarl :Dedu{:édrp}:héeuré and 4the& tes.tdﬁa4€rasl\/eo—|)
Ref er ence Exanple 2 (S)-2-(2-Am no-1, 2, 3, 4-t et rahydr onapht hal en- 7-yl oxy) -
N, N- di net tpuxitiediby sibicscgel)mediun pressure liquid column
(Benzyl Oxycaz[cg:?n éé‘:?&é‘r?} Zei‘gé’ﬁ@fyﬁgééﬁé'/é‘myl acetate = 1/1) to give
488 mg of ethyl (S)~4~[2=(tert-butoxycarbonylamino)-1,2,3,4-
tetrahydronapﬁthalenﬂ-yloz:yjbutyrate having a melting point
of 96 to 98°C,
IR (KBr): 3360, 1723, 1680 ecm
H-NMR (CDC1,) ' :
§ ppms 1.26 (3H, t, J = 7.1Hz), 1.45 (9H, 8), 1.65=1.80
‘(1#, m), 2.00-2.15 (3H, m), 2.50 (2H, t, J = 7.3Hz), 2.59
(1H, dd, J=16.5, 7.9Hz), 2.75-2.85 (2%, m), 3.07
(1H, dd, J=16.5, 4.6Hz), 3.90=4.05 (3H, m), 4.14
(2H, q, J=7.1Hz), 4.50-4.65 (1H, m), 6.58 (1H, d, J=2.6H=z),
6.68 (1H, dd, J=8.4, 2.6Hz), 6.99 (lH, d, J=8.4Hz)
Specific rotation: (e, = <50.7° (¢ = 1.03, MeOH)

Ethyl (Sj—d-[2-(tert-butoxycarbonylamino)-1,2,3,4-
tetr#hyﬂranaphthalen-?—yloxy]butyrate (988 mg) was dissolved
in a mixture of 15 ml of ethanol and 15 ml of methanol,

3.0 ml of 2 N sodium hydroxide agueous solution was added to - —
the solution, and the mi‘:ure was stirred at room temﬁerature
for 2 hours. The reaction solution was concentrated under

reduced prassure, 10% citric acid aqueous sgolution was added

to the residue, and the mixture was extracted with ethyl



(13.4 g) was dissolved in 220 m of N, N-di nethyl formam de, 8.27 g of
2-brono- N, N-di net hyl acetam de and 22.0 g of cesium carbonate were added to
the solution, and the mixture was stirred at roomtenperature 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
magnesi um sul fate. The sol vent was,evapor ated under reduced pressure and
the resulting residue was crystaJI2 d by adding diethyl ether to give 14.0

g of (S) c(?(téé ;&@é 0&{%@6&%%@%&9& a Lw2eh 3pr fnb chnahudr eaaphiehal gﬂ 7-

yl oxy]-- ving a ne ting p0|nt of 117 to 118[err]

26 | R (KBphi 7

1. 70- 1?85%&’4’,&% = 2.EE%‘°23111'£(%ﬁl S:Ll%ﬂﬁﬂtém e%g]a&{? dd, J 16. gréi;lzﬁxzxga P

2. 75-2-85uha|ér Hedubed/ ;{ﬁéﬁavﬁ&e.%ﬂﬁ ﬂglﬁf(ﬂﬂ'b 4"}[24(ﬂ92ﬂ—10 (1H m, 4.64
(2H, s), 4.75-4.85 (1H, 'm), 5.10 (2H,s), 6.63 (1H, d, J=2.7Hz), 6.75 (1H,

dd, J=8. 4butokytarboriA duitio Yl /283 MEtetralipdonapliths ler-Bpeci f i c
rotation: [[err]][err] =-41.0 (c = 1.02, MeQOH)

(S) - 2- [ 2- yRexybrtyocich @oddidiaving 2 mmin@tWrGﬁathhﬁoeh53°§l wRg| - N,
N—dlnethyL%%:a;guﬂe (100 nm)
IR (KBr): 3452, 3365, 1691 cm™
IH-NMR (CDCl,)
§ ppin:  1.45 (9H, 8), 1.65-1.80 (1H, m), 2.00-2.20 (3H, m),
2.,55-2.70 (3H, m), 2.75-2.85 (2H, m), 3.00-3.15 (1H, m),
3.90-4.10 (3H, m), 4.55-4.70 (1H, m), 6.58 (1K, d, J=2.6Hz),
6.68 (1H, dd, J=8.4, 2,.6Hz), 6.99 (1H, d, J=B.4Hz)
Specific rotation: [a]p?® = =53.5° (¢ = 0.52, MeUH)
(S)-4-[2«(textQButoxycarbonylamino)-1,2,3,4-
tatrahydronaphthahien~7-yloiy]butyric acid (399 mg) was
dissolved in 5 ml of tetrahydrofuran, 204 mg of N,N’'-
carbonyldiimidazole was added with stirring under
ice-cooling, followed by 2 hours of reaction. Then, 2 ml of
tetrahydrofuran éolution containing 1.40 g of dimethylamine
was added with stirring under ice-cooling, and the reaction
mixture was subjected to 45 minutes of reaction and- then to
45 minutes of reaction at ¥oom temperature. The reaction ¢ —
solution was concéﬁtrated'ﬁndar reduced pressure, water was
added to the residue, and the mixture was extracted with
diethyl ether. The extract was washed with 10% citric‘aciq

aqueous solution, water, saturated sodium bicarbonate aguaous



and 20 ng of 10% pal | adi um-carbon were suspended in 5 m of acetic acid and
the suspension was stirred at roomtenperature for 3 hours in an atnosphere
of hydrogen. The catal yst was renoved by filtration, the filtrate was
concentrated under reduced pressure, and the residue was recrystallized
from et hanol -di ethyl ether to give 72 ng of ,
(S)-2-(2-am no-1, 2, 3, 4-tetrahydr gpnapht hal en-7-yl oxy) - N, N- di net hyl acet am de
acetate having a nelting point of 135 to 142[err]C IR (KBr): 3431, 2636,

5%, IS ff SRR Ok g g 1 1 5
5 60- 6. 5?%:@5%_'2?% ﬁggﬁgﬁiﬁm Bulkate By @vapoclitinif thi-&divenitHz) . 6. 95

(1H, d, pecific rotation” [[err]][err] = -46.8 (c = 0.99,
AcOH) Ref&i&aﬁersaaeahegiessure, 396 mg of (S)-4~[2-(tert-

2-Bronmo-1-(2, 2-di met hyl benzo[ 1, 2-d] -1, 3-di oxan-6-yl)- 1-ethanone

- 2- Acet ox et dyyredxbonylamdngl)piledl3 dededkrahytsohaphthasl efi-Jagrlaxy 4 90 n

of methanol, 100 nl of 47% hydrobronic acid was added with stirring under

i ce- cool iMgN-dimethylbhkymranides f@mn&tﬂemetl&im mslm@ &L 89ada 0BICr oom
wae obtained.
IR (KBr): 3325, 1709, 1624 cm!
H-NMR (CDCls)
5 ppm: 1.45 (9H, 8), 1.65-1.80 (1H, m), 2.00-2.15 (3H, m),
2.51 (2H, t, J=7.2Hz), 2.59 (1lH, dd, J=16.5, 8.1Hz),
2.75=-2.85 (28, m), 2.95 (3H, 8), 3.00-3.10 (4H, m), 3.90-4.00
(3H, m), 4.58 (1H, br s), 6.59 (1H, d, J=2.6Hz), 6.69 |
(1H, dd, J=8B.4, 2.6Hz); 6.98 (1H, d, J=B.4Hz)
Specific rotation: [a]y®® = -50.0° (c = 0,50, MeOH)

(8)~4~[2-(tert~-Butoxycazrbonylamino)~1,2,3,4-

tetrahydronaphthalen-7-yloxy]-N,N~dimethylbutyramide (396 mg)
was dissolved in 5 ml of methylens chloride, 5 ml of
ﬁrifluoroacetic acid was added to the solution with stirxring
under ice~cooling, and the mixture was stirred for 15 minutes
and then subjected to 15 minutes of reaction at room
tempexature. The reaction solution was concentrated under
reduced pressure, methylene chloride, water and sodium 2
bicarbonate wére added to the residue, and the mixturé was
setirred at room temperature for 30 minutes. The organic

layar was separated and dried over anhydrous magnesium’

sulfate. By evaporating the solvent under reduced pressure,



tenperature. Water was added to the reaction solution with stirring under
I ce-cooling, and the resulting preC|p|tates were collected by filtration
and washed wi'th water and hexane to give 9.54 g of 2-bronp-4'-hydroxy-3'-
hydr oxynet hyl acet.ophenone having a nelting point of 117 to 119[err]C. IR
(KBr): 3440, 1677 cnferr] 1H- NVR (DVSO-d6) 6 ppm 4.50 (2H, s), 4.75 (2H,
s), 5.10 (1H, br s), 6.87 (1H, d J=8.5Hz), 7.79 (1H, dd, J=8.5, 2.4Hz),
7.99 (1H, d, J=2.4Hz), 10.52 (1 S)
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wer e di ssg{']%‘gg)_&f?ggima &1%%%%1@&# JBed i as {]@tﬂhlu%r ef | ux

for 30 m I Goo satura sodi um bi car bonat e dqueous

sol ution ﬁgggg :t a4012S q@ggléﬁnsolutlon and the m xture was extracted
w th ethy etat %he extract was 28 washed with water and brine and
then driegy gﬂﬁy ous magnesi um sul fate. The sol vent was evapor at ed
under reduced pressure and the resulting residue was purified by silica gel

msc;l; :Jm pPr gsppeg ! 1qq5d.1ngurmughn?r;atzqgma.m;25( ql3mntm ) hexaA/ R3] acetate
- ) to give 11.9 g of 2-brono

(2H, m), 2.65-2.90 (3H, m), 2.94 (3H, 5), 3,00 (3H, 8),
3.05-3.20 (1H, m), 3.30-3.50 (1H, m), '3.96 (2H, t, J=5.9Hz),
5.89 (23,' br B), 6.60 (1H, d, J=2.3Hz), 6.68
(1H, dd, J=8.4, 2.3Hz), 6.96 (1H, d, J=8.4Hz)
Specific rotation: [o]; = -46.2° (c = 0.45, MeOH)
Reference Example 2 |

(§)-2-(2-Amino-~-1,2,3 4-tetrahydronaphtha1en-7-yloxy)-
N, N-dimethylacetamide acetate ’

(S)-2;(Benzylo#ycarbonylaminq)-V-hydroxytetralin
(13.4 g) was dissolved in 120 ml of N,N-dimethylformamide,
8.27 g of 2-bromo~N,N-dimethylacetamide and 22.0 g of cesium
carbonate wera added to the solution, and the mixture was
stirred at room témperature for 6 hours. The reaction
solution was pouied into ice-water, extracted with ethyl
acetate, the axtxact‘was washed with water, and then dried
over anhydrous magnesium sulfate. The solvent was evaporated
under reduced pressurse and the resulting residue wae
crystallized by adding diethyl ether to Giva 14.0 g of (8)=-2-
{2-(benzyloxycarbonylanino)«-1l,2,3,4~tetrabydronaphthalen-7-~
yloxy]-N,N-dimethylacetamlde having a melting point of 117 to
l18°c.



di met hyl benzo[ 1, 2-d]-1, 3-di oxan-6-yl)- 1-ethanone having a nelting point
of 52 to 54[err]C. IR (KBr): 1693 cnferr] 1HNWR (CDCl[err]) [err] ppm
1.57 (6H, s), 4.37 (2H, s), 4.89 (2M s), 6.88 (1H, d, J=8.6Hz), 7.69 (1H,
d, J=2.2Hs), 7.82 (1H, dd, J=8.6, 2.2Hz) Reference Exanple 4
(-)-2-[(29)-2-[[(2R) -2-(2, 2- Di et hyl benzo[ 1, 2-d] -1, 3-

di oxan- 6-yl)-2-hydroxyethyl] amaw] -1, 2,3, 4-

t et r ahydr onapht hal en- 7-yl oxy) - N, N-di met hyacet am de

6- Br ono- 2 yl [ 1(30. 0 g) was dissolved in 610
m of tet Féh%g%b :}H 6323ﬁ42'015¥70145'6 jlc\jﬁ l'ithiumin hexane was added
to the soj M&%ﬁ sgirring at -80[err]C, and the m xture was subj ected
to 15 mn f %{ on Wth stirring at -80[err]C, the reaction

sol ution p/aggg‘lddeq t7‘6 é’ogh traﬁw lc?bliroar‘{lqpl lﬂ)l o gtaining 21.6 g

of diethy até )(ture was’ subj ect'ed to ‘1 hour of reactlon

Then, 100tﬁhydr| de@a.r]_(@ $n ?'?&rﬂ Pirihagyl (A0 wy o, opptg%m) ng) 1 40 of

sodi um bo were ad hat order. ‘The reaction sol ution

was stirrgdogta-, 3@l E(rﬁ.j Ly SQouautesiis, 3@ rr14 E4 o) cg;a,cm,maalsled
and the mixture was stirred for 5 m nutes.

‘(1H, m), 5.10 (2H, 8), 6.63 (1H, d, J-2 .7Hz), 6.75

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

7.25-7.40 (SH, m)

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

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

IR (KBxr): 3431, 2636, 2158, 1656 cm™

‘H-NMR (DMSO-d;)

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

(1H, dd, J=8.4, 2.7Hz), 6.95 (lH, d, J=B.4Hz)



50 m of aqueous solution containing 14.8 g of potassium bi carbonate was
added, and the reaction solution was concentrated under reduced pressure.
Water was added to the residue, and the m xture was extracted with ethyl
acetate. The extract was washed with brine and then dried over anhydrous
magnesi um sul fate. The sol vent was evaporated under reduced pressure and
the resulting residue was purifiedfy silica gel nedLun1pressure liquid

col utm chr omat ogr aphy (el uent: hexane/ethyl acetate 5/1) to give 25.1 g

of ethyl 2: d neth | benso 2- di oxa
- 2- hyd?ox;&éﬁ%’t’e"u#%& BFFy[PéPm Fgfnéat? 34 7-9917%%"%?:{ err] 1H NWVR

cod [err 4 t,J?le 1.54 (6H, s), 3.39 (1H, d,
S56|[42 ]'%F’{i%‘téfl%gp ’éﬁ“Pﬁf 4.84 (2H, s), éoe 1H( d, 3)5 6Hz), 6.80 (1H,

2 (2.2 o), i bers 0Bt %ﬁéﬁéﬁﬂiﬁéﬁ?f’g 2T bigaalbkpnthopy- )

was di ssoljwaftandde n of ethanol, 176 m of 2 N sodlun1hydrOX|de agueous
sol ution was-added to the solution with stirring under ice-cooling, and the

m xture was sum(angxhéﬁbiyﬁeﬂﬁyls4oﬁrﬁmeaée 1LphenpDnatetREE 2| YBEE
stirring under ice-cooling, 174 m of 2 N sulturic ‘acid aqueous solu on
was added was tdisselwed obns90 unl.oof mathanol, 100 ml of 47% hydrobromic
acid was added with stirring under icé-cqoling, and the
mixture was subjected to 16 hours of reaction at room |
temperature. Water was added to the reaction salution with
stirring under ice-cooling, and the resulting precipitates
were collected by filtration and weehed with water and hexane
to give 9.54 g of 2-bromo¥4'-hydroxy-3'-
hydroxymathylacetophenonafhaving'a melting point of 117 to
119°c. ' -
IR (KBr): 3440, 1677 cm™!
IH-NMR (DMSO-d,) '
6 ppm: 4.50 (2H, s), 4.75 (2H, 8), 5.10 (1H, br s), 6.87
(1, d, J=8.5Hz), 7.79 (1H, dd, J=8.5, 2.4Hz), 7.99
(1H, d, J=2.4H2), 10.52 (1H, 8)
2-Bromo-4'-hydroxy-~3’~hydroxymethylacetophenone
(17.7 g), 124 mg qi p~toluenesulfonic acid monohydrate and -
256 ml of acetone dimeth ;. acatﬁl were dissolved in 256 ml of
fcetone and the mixture was heated under refliux for 36
minutesf After cocling, a éaturated sodium bicarbenate
agueous solution was added to the reasction Bclution, and the

mixtura was extracted with ethyl acetate. The extract was



30 and brine were then added, and the m xture was extracted with ethyl
acetate. The extract was washed with brine and then dried over anhydrous
magnesi um sul fate. The sol vent was .evaporated under reduced pressure and
the resulting residue was dissolved in 210 ml of ethanol. Then, 50.3 g of
(R -(+)- 1-(1-naphthyl)ethylam ne was added and the mixture was allowed to
stand at roomtenperature to give 48 3 g of precipitated crystals. By
recrystallizing the resulting crystals from88 m of ethanol, 43.6 g of

ﬁyéréxiilfeve?%hée)vaﬂ? pepd 236 BRI U0 bbtcdlioh SASGAI T
(D [er g asefn Bd1 5852 ?%8'5( SREVeht Y% evpHRLaUlL der fohce

J=7.0Hz), ghddsttsl &hd €¢héSxrbiblltin r@gxaﬂé) was Phri¥ied, %ﬁiﬁd‘éf—) ef‘ 71
(1H q, J9%.7t), 6.46 (1H, d, J=8.4Hz),- 6.53 (1H d, J=I.8 & H

dd, J=8. 4 mddin)pre=8ars. 45qﬁ2ﬂ collamn. Eﬁzﬁm&&o@&ﬂpuﬁ (éld&hdﬂ¢4 d,
J=8.4Hz), 7.84 (1H, d, J=7.9Hz), 7.91 (1H, d, J=8.1Hz) Specific rotation:
[[err]][ erhgxanesethylcacadate, -wﬂdwm folgive 3al.0 @4®f6 23brmino~-1~(2,2-
(-)-(R-2-(2, 2- di nethyl benzo & -d] -1, 3-dioxan-6-yl )-2-hydroxyacetic
acid, ( R thylbengdhi ngrg rhyﬁaﬁiﬁéaané-tiﬂaicptha@%m i a two

Iayer mxturfti)f 20 ier: OE %tgr ggq ?00 m of ethyl

IR (KBr): 1693 cm*

!H-NMR (CDC1,)

§ ppm:  1.57 (6H, 8), 4.37 (2H, s), 4.89 (2H, s), 6.88
(1E, d, J=8.6Hz), 7.69 (1H, d, J=2,2Hz), 7.82 -
(1#, dd, J=38.6, 2.2Hz)

Reference Example 4
(=)-2-[ (28)=2~-[ [ {2R)~2~(2,2-Dimethylbenzo[1l,2-d}~1, 3-
dioxan-6-yl)=-2-hydroxyethyljaminoj]-1,2,3,4-
tetrahydronaphthalen-7-yloxy)~N, N-dimethyacetamide
6-Bromo-2, 2~-dimethylbenzo[1,2-d]-1,3~dioxane (30 0 g)
was dissolved in 610 ml of tetrahydrofuran, 136 ml of 1.56 M
n-butyl lithium in hexane was added to the solution with
stirring at -80°C, and the mixture was subjected to 15
minutes of reaction. With stirring at -B80°C, the reaction
solution was added to 200 ml of tetrahydrofuran solution
containing 21.6 g of diethyl oxalate, and the mixture was
- subjected to 1 hour of reaction. Then, 100 ml of ethanol and
100 ml of ethanol solution containing 1.40 g of sodium

borxohydride were added in that oxder. The reaction solution



31 acetate, 47.9 m of 2 N sulfuric acid aqueous solution was added to the
suspension with stirring under ice-cooling, and the m xture was stirred for
30 mnutes. The reaction solution was filtered through celite, and the
organic layer of the filtrate was washed with water and dried over

anhydr ous magnesi um sul fate. The sol vent was evaporated under reduced
pressure and the resulting residue was recrystallized from et hyl

acet at e-di i sopropyl ether to give 28 8 g of

havi ng a MY 18 %i”thnhtyés?fe-ae&ctéomiieme%%%&Bﬁééﬁ?éﬁ)ygé‘éﬁiaﬁﬁtp‘)m o7,
497 &L‘” vig 90 BR e RhntSte, el sEEREad f0x' Sipufined, " pheny o)
718 (1M *Ec Bt ‘aad i) potr Bbnl Ebhebihesgeshlbe  Geeiutiaedla 1161

= -113. 3[err]

(-)-(R- 225£bé&ﬁbﬂ§%é¥&§§ﬂi@&éd? dhd1tﬁedraxaa;ényhbiuaibudﬁaéyacetIc acid
(130 ng), 148 ng of (S)-2-anmino-7- hydroxytetralin hydrobrom de and 243 ny

of benzcnruanﬁ&nﬂrauédmuﬁdaﬁ(ﬂeaﬁeaalE FeBMLDE0S PRAterwasxaddear epheaahat e
were dissolved in 1.4 m of N, N-dinethylformamde, 0.15 m of triethylamne
was added stemichee scind | the imikturerwasgestzacted with ethyl acetate.
The extract was washed with brine and then dried over
anhydrous magnesium aulfaté. The solvent was evaporated
under reduced pressure and the resulting residue was purified
by silica gel medium pressure liquid column chromatography
(eluent: hexane/ethyl acetats = 5/1) to give 25.1 g of éthyl
2-{2,2~dimethylbenzo[l,2~d]~1, 3-dioxan-5-yl)—2-hydroxyacetate
in the oily form.
IR (neat): 3467, 1736 cm-
H-NMR (CDCl,)
5 ppm: 1.24 (3H, t, J=7.1Hz), 1.54 (6H, &), 3.39
(14, d, J=5.6Hz), 4.10-4.35 (2H, m), 4.84 (2H, s),
5.06 (1H, d, J=5.6Hz), 6.80 (1H, d, J=8.4Hz), 7.03
(14, d, J=1.9Hz), 7.18 (1K, dd, J=8.4, 1.9Hz)
Ethyl 2-(2,2-~dimethylbenzo[l,2-d]-1,3-dioxan-6-yl)-2-
hydroxyacetate (78.3 g) was dissolved in 145 ml of ethanol,
176 ml of 2 N sodium hydroxide agueous solution was added to
the solution with stirring under lecs-cooling, and the'mixture
was subjected to 1.5 hours of reaction at room tempaerature.
With stirring under ice-cooling, 174 ml of 2 N sulfurié acid

aquecus solution was add=zl to the reaction solution, water



I ce-cooling, and the m xture was subjected to 15 hours of reaction. Water
was added to the reaction solution and the m xture was extracted wth ethyl
acetate. The extract was 32 washed with water and dried over anhydrous
magnesi um sul fate. The sol vent was evaporated under reduced pressure and
the resulting residue was purified by am nopropylated silica gel nedium
pressure |iquid colum chromatography (el uent: ethyl acetate/acetone = 4/1)
and then recrystallized fromethyl acetate to give 186 ng of

hyir oy 1.8 B0 Nl BRAR RAGRSY he TRGCPEREHEY, ¥Bh, SHERE RN, Yl oo
o ppm 1 AFIEE dgats, | (HEh oditdct Ry ‘565'?%%"?” brggel Wiyl ?ﬂgﬂ[ o)
2.50 (1H £tk gd-dbas, a§h§ﬂ§bus2m§?naaﬁgm(gﬁifaie. @ﬁe(ibhvgﬂz wakb: 3

5. OHz), 3.60 (1H br). 4-15-4 s), 6.20

(1H, br), eraiforadtbd dundsz. bbdhced. Eﬁaéihtadand—BhGFEésuﬁtﬁﬁg(iHsﬂ@%e
J=8.3, 2.5Hz), 6.77 (1H, d. J=8.4Hz), 6.88 (1H, d, J=8.3Hz), 6.93 (1H d,

J=2. O0Hz) , whel Zi4ds61vied 8220 R100f) ethanolic Thén;uBOtS[gebf]khgmq})-
-101. 2[err] (c ='0.52, MeOH)
(-)-(2R)- zl-(al-zmmmgwbmmadwg added xand 6the mixture was

allowed to stand at room temperature to give-48.3 g of

pracipitated crystals. By recrystallizing the resulting

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

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

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

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

IR (KBr): 3327, 1567 ca™ |

'H-NMR (CDCl,)

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

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

4.49 (1H, d, J=15.2Hz), 4.71 (1H, q, J=6.7Hz), 6.46

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

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

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

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

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

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

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

a two layer mixture of 200 ml of water and 300 ml of ethyl



yl)-2-hydroxy-N-((2S)-7-hydroxy-1,2, 3, 4-tetrahydronapht hal en-
2-yl)acetam de (686 ng) was dissolved in 50 m of tetrahydrofuran, 3.58 ni
of 2 M borane-di mat hyl sul fi de conplex in tetrahydrofuran was added, and the
m xture was heated under reflux for 3 hours. Then, 5.0 m tetrahydrofuran
solution containing 1.34 g of triethanol am ne 33 was added, and the

m xture was again heated under refluyx for 15 hours. After cooling, water

was added to the reaction solution,”and the mixture was extracted with
ethyl acetate. The extract was washed with water and then dried over
anhydr ous aredads urA S fal f TheN seulfuriqaacid apneres spletierdwasd

presure and the resulting residue was recrystallized fromethyl acetate to
gi ve 560 Agded to thersuspension with stirring under lce-cooling, and

ﬁygirzo?(ydllr{g‘gg%k&t $et lﬂéﬁgﬁé#g?@: g&%@l%%g @%Iim‘?ﬁ'%ﬁna nel ting
240 1% PR 3 o 3 S SR " P
A2 e i il v il g SRRl 10,
J=8. 4Hz) , afhYdrolid rhgnbEluitZeul fat, ( Hhe Polvent was evaporated
under reduced pressure and the resulting residue was
recrystallized from ethyl ﬁcetate—diisopropyl ether to give
22.8 g of (~)~(R)=-2-~(2,2-dimethylbenzof{l,2~d]j~1,3-dioxan~6-~
yl)-2-hydroxyacetic acld having a melting point of 115 to
118°C (decomposition). - '. -
IR (KBr): 3397, 2638, 1701 cm
JH-NMR (DMSO-d;) '
& ppm: 1.45 (6H, 8), 4.81 (2H, 8), 4.92 (1H, 8), 5.80
(1®, br), 6.75 (1H, d, J~8.4Hz), 7.09 (1H, d, J=1.8Hz),
7.18 (1H, dd, J=B8.4, l.8Hz), 12.50 (1H, br)
Spacific:rotationz [a)p?® = -113.3° (c = 1.54, MeCN)
(-)=(R)=2=(2,2~Dimethylbenzo(l,2-d]-1,3-dloxan-6-yl )~
2-hydroxyacetic acid (130 mg), 148 mg of (8)~2-amino-7~
hydroxytetralin hydrobromide and 243 mg of benzotriazol-l-
Yloxytris(dimethylamino)phosphonium hexafluorophcsphate were
dissolved in 1.4 ml of N,N-dimethylformamide, 0.15 ml of o
triethylamine was added to the soluticn with stirring'under
ice~cooling, and the mixture.was subjected to 15 hours of
reaction. Water was added to the reaction solution and the

mixture was extxacted with ethyl acetate. The extract was



7.14 (1H, d, J=8.4Hz) Specific rotation: [[err]][err] = -59.0[err] (c =
1.02, MeOH) (-)-(1R)-1-2,2-D nethyl benzo[ 1, 2-d] -1, 3-di oxan- 6-
yl)-2-[((2S)-7-hydroxy-1, 2, 3, 4-tetrahydr onapht hal en-2- yl)am nol et hanol
(5.15 g) and 11.3 nl of N, N-diisopropylethylam ne were added to 125 nl of
nmet hyl ene chl oride and, while stirring at -15[err]C, 16 m nethyl ene
chloride solution containing 5.51 myyof trifluoroacetic anhydride was added
to the resulting suspension, and the 34 m xture was subjected to 30

ovor- anhy FURSH A, WAFet b 42438, UvbACaNEpaBRRTARUNR IR Bha2RLECT |

over anhydf sul n, VENT Was-evapor at e

reduced pr, Uk Kd Sgi % ' 0
R G oot T SSLGRE VB bbb pcRgpiupabes st hantuts thatine

21br0”D'P¢f§3&ﬁ€@ﬁ?Y$é€£&&€1d&sa@driﬁiﬂdghyfaﬂﬁﬁbpﬁbp?lheédtGiwmba geded to
the solution, and the mxture was stirred at roomtenperature for 2 hours.
Then, 2.0Znediwi piessyranibguidscaddmd chdomatographye (adnestb) ethyd to 20
m nutes of reaction at roomtenperature. After adding 90 ni of water and
180 m of acetatel/acetohe Feéil)oandothenonegryetalisdzedofirag ethylni xture
was stirred at roomtenperature for 1.5 hours. Then, brine was added and
the nixturacekatexte give IB6rmg: af (-)-(2R)-2-{2,2~

dimethylbenzof1l,2-d]-1,3-dioxan~-6-yl)-2-hydroxy=N=((25)=7~
hydroxy=1,2,3,4~-tetrahydronaphthalen~2-~yl Jacetamide having a
melting point of 168 to 170°C.
IR (KBr): 3373, 3263, 1642 cm
IH-NMR (CDCl;)
§ ppms 1.49 (3H, s), 1.51 (3H, s), 1.60~1.80 (1H, m),
1.90-2.00 (1H, m), 2.50 ¢lH, dd, J=16.3, 8.3Hz), 2.60-2.80
(2H, m), 2.92 (1H, dd, J=16.3, 5.0Hz), 3.60 (1H, br),

i 4.15-4.25 (1H, m), 4.73 (2H, s}, 4.93 (1H, ), 6.20 (1H, br),

| 6.36 (1H, d, J=2.5Hz), 6.50 (1H, d, J=8.0Hz), 6.59 (1H, dd,
J=8.3, 2.5Hz), 6.77 (1H, d, J=8.4Hz), 6.88 (1H, d, J=8.3Hz),
6.93 (1H, d, J=2.0Hz), 7.12 (1K, dd, J=8.4, 2.0Hz)
Specific rotationi [a]p?® = -101.2° (c = 0.52, MeOH)

(-)={2R)-2-(2,2~-Dimethylbenzo[l,2~d]~1,3=dioxan=6«~

yl)-2-hydroxy-N=-{ (25)«7=~hydroxy~-1l,2,3,4-tetrahydronaphthalen~
2-yl)acetamide (686 mg) was dissolved in 50 ml of . e
tetrahydrofuran, 3.58 ml of 2 M borane-dimathylsulfide
complex in tetrahydrofuran was added, and the mixture was
heated under reflux for 3 hours. Then, 5.0 ml

tetrahydrofuran solution containing 1.34 g of triethanolamine



acetate. The extract was washed with brine and then dried over anhydrous
magnesi um sul fate. The 'sol vent was evapor ated under reduced pressure and
the resulting residue was purified by am nopropylated silica gel nedium
pressure .liquid columm chronmatography (eluent: ethyl acetate) to give 3.22
g of (-)- (2R -2-[(2S)-2-[[2-(2,2-di net hyl benzo[ 1, 2-d] -1, 3- di oxan- 6-
yI)-2-hydroxyethyI am no] -1, 2, 3, 4-t3@t r ahydr onapht hal en- 7-

yl oxy] - N, N-di met hyl acetamide in the oily form IR (neat); 3401, 1656

cnferr] g WabVRddely! h‘hrdf ]t)né At wals Hyalin/ hedatied rdndek Qe £ds M,
2.56 (1H, dd, J=15.2, 2.65-3.10 (12H, m, 4.59 35 (1H, dd,

J=9.1, 3. 55!2hau4:sﬁ4 (lﬁilﬂexs)codli&rg,(a«hta) was addelH tal, thi? feedtidn 73 (1H,
dd, J=8.4, 2.6Hz), 6.79 (1H, d, J=8.4Hz), 6.99 (1H, d, J=8.4Hz), 7.02 (1H,
d, J=2.0OHedlutida,( ard dhe idXtlire vty exYpacitfed witthtethyl [dostdfderr] =
-46.0[err](C = 1.23, MeOH) Reference Exanple 5.

(-) - 1- [ 2- TheSpxerEpt2 Ras2 waBhedwidh wates, omd then dried over
1, 3-di oxan- 6-yl)-2-hydroxyet hyl ].am no] - 1, 2, 3,

t et r ahydr BRBEHEREPcRASNESIM SEBAAYSyy 1 The (ﬁcﬁgemfe wa&, avaparakad

Lreatnent o b Reference OIS 4Py WAL Slidd s

recrystallized from ethyl acetate to give 560 mg of (=)=(1R)=

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

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

having a melting point of 156 to 158°C.

IR (XBr): 3400 cm* .

IH-NMR (CDCl;)

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

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

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

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

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

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

Specific rotation: [a]p® = ~59.0° (c = 1.02, NeOH)
(=)=(1R)~1-{2,2-Dimethylbengo[l,2~d]~1,3-dioxan-6~

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

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

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

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

Chloride solution containing 5.51 ml of triflivorocacetic

anhydride was added to the resulting suspsnsion, and the



I nstead of 2-brono-N, N-di net hyl acet am de, thereby obtaining anor phous
(-)-1-12-1(29)-2-[[(2R) -2-(2, 2- dinethyl benzo[1, 2-d]

-1, 3-di oxan- 6-yl ) - 2-hydroxyet hyl ] am no] -

1, 2, 3, 4-t et rahydr onapht hal en-7- onxy]acetyI]pyrrolldlne IR (film: 3401,
1649 cnferr] 1HNWR (CDCl[err]) [err] ppm 1.45-1.70 (7H, m, 1.80-2.10
(54, m, 2.56 (1H, dd, J=15.4, 8.3H2%, 2.70-3.05 (6H, m, 3.45-3.60 (4H
m, 4.55-4.65 (3H, m, 4.85 (2H, s), 6.65 (1H, d, J=2.7Hz), 6.73 (1H, dd,

J=8.4, 2. , "y AT
38 87 M (el it 4730 fufitdallde Loatlidiit) g 02 (1M
-47.0 :
4701 ctoh k00 vas Yorhed wich vater and aried over

1, 3- di oxagnfydiroud Madgnesirin\ddlfate] - Thand, 4he solvent was

tetrahydronaphthalen 7-yl oxy] acetyl ] pi peridine The reactions and treatnents

of Ref er eavapbratede uvhdessr et qrandua. t The regwiingtzepidue ivaae

was used instead of 2-bromno-N, N-di met hyl acet ani de, thereb obt ai ni ng

anor phousdspolvied: {0 $3 nY QLM ¥-dimethylformamide, 5.0 g of

di met hyl b 1,2-d d | )-.2-hyd th
e aiass b AR Porrigh A 5

'(f| | m: 3402,
1649 Cn[ea&%ethylacetamide and 19.0 g of cesium carbonate were added

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

IH-NMR (CDClg)

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

(1H, dd, J=15.2, 8.UKz), 2.65-3.10 (12H, m), 4.5%



1H-NWR (CDCl [err]) [err] ppm 1.40-1.70 (13H, m), 1.95-2.10 (1H, m,
2.50-3.10 (7H, m 3.40-3.60 (4H, m, 4.55-4.65 (3H, m, 4.85 (2H, s), 6.65
(1H, d, J=2.7Hz), 6.73 (1H, dd, J=8.4, 2.7Hz), 6.80 (1H, d, J=8.4Hz), 6.99
(1H d, J=8.4Hz), 7.02 (1H, d, J=1.8Hz), 7.14 (1H dd, J=8.4, 1.8Hz)
SpeC|f|c rotation: [[err]][err] = -45.6 (c = 1.00, N@C}D
(-)-4-[2-1(29)-2-[((2R)-2-(2, 2- Di net¥yl benzo[ 1, 2-d] -

1, 3-di oxan- 6-yl)-2-hydroxyet hyl J]am no] -1, 2, 3, 4-

tetrahydr gagphyag! gr;.-g?-;y‘,l ANEEBPES y“etpr(m}gl igg. mesa e(RH, @5, BB reat nents
of Reference Exanpl e 4 were repeated except that 4-brompacetyl norpholine
was used iQH,edd O=22-68H2000-6N, 7 df I} dd acktard A . GHwe) ely. bt ai ni ng

anor phous (-)-4-[2-[(2S)-2-[[(2R)-2- (2 2-

di met hyl b¢aHe[ 8,2 Jei8- BHE )3 @88 6(3H ) - Rird . HEthyA (&8 no] -

1, 2, 3, 4-t et rahydr onapht hal en- 7- yl ox ]acetyl]nDrphollne 37 IR (KBr):
3438, 16521Ba{ Gur }T-QHDI!M),(@G e ¥H) @rpp"m 1‘04@ LHRY (7H, rr) 2.00-2.10
(1H, n), 2.50-3.10 (7H, 355133 75 1H, dd, J=9.1, 3.4Hz),

8H,
05 ;§°6|=|z)1 .2 v7%59ﬁ1\ dd, J=8.4,
700(1H d, J=8:4Hz), 7.03 (1H, d,

4.65 (2H, Sspcii195rpgﬁthgp=
? ?Hé%_h) 6Rg%§§;t1=.xl_1lced ’BxampleHZS)
(=)-1-[2-[(28)~2-[[(2R)~2~(2,2~Dimethylbenzo[l,2=-d]~
1,3~dioxan~6-yl)~-2-hydroxyethyljaminol-1,2,3,4-
tetrahydronaphthalen-7-yloxy]acetyllpyxzolidine
The reactions and treatments of Reference Example 4
were repeated except that l—bromoaéetylpyrrolidine was used
instead of z—bromo—N,N-dimathylacetamida ’ théraby
obtaining amorphous (=)=l=[2~[(28)-2-[[(2R)~-2~(2,2-
dimethylbenzo[l,2~d]~1l,3~dioxan-6~yl)~2-hydroxyethyl Jamine]-
1,2,3, 4-tétrnﬁydronaphthalen—7-yloxy] acetyl)pyrrolidine.
IR (£ilm): 3401, 1649 cm™
!H-NMR' (CDCl,)
§ ppm: 1.45-1.70 (7H, m), 1.80-2.10 (5H, m), 2.56
(1H, dd, J=15.4, B.3Hz), 2.70-3.05 (6H, m), 3.45-3.60
(4H, m), 4.55-4.65 (3H, m), 4.85 (2H, &), 6.65 |
(1H, d, J=2.7Hz), 6.73 (1H, dd, J=8.4, 2.7Hz), 6.79.
(1H, d, J=8.4Hz), 6.99 (1H, d, J=8.4Hz), 7.02 -
(1H, d, J=1.9Hz), 7.14 (.4, dd, J=B.4, 1.9Hz) '

Specific rotationt [@]p® = -47.0° (¢ = 1.13, MeOH)



(1H, dd, J=8.4, 1.8Hz) Specific rotation: [[err]][err] = -52.2[err] (c =
0.54, MeOH) Reference Exanple 6 The reactions of Reference Exanple 4 were
repeat ed except that (S)-(-)-1-(1-naphthyl)ethylam ne was used instead of
(R-(+)-1-(1-naphthyl)ethylam ne to give (+)-(S)-2-(2, 2-

di met hyl benzo[ 1, 2-d] - 1, 3-di oxan- 6-yl)-2- hydroxyacetic acid, and the
foll ow ng conpounds were subsequentk% obt ai ned.
(-)-2-((29)-2-[[(2S)-2-(2, 2-Di net hyl'benzo[ 1, 2-d] -

oyl NN b e SRt G N i A AR s <8y
6 R 2 SR RO 2 G2, 1057 crier)
(15, gyttt o Adplucan pifedtelner), 50 (I 06
dd, J=8.4, 2.6Hz) The wackitms Hid drextietits) ofb RfdrEncal Eximipldizy , 7. 02
(1H, d, J=1.9Hz), 7.14 (1H, dd, J=8.4, 1.9Hz) Specific rotation:
[[err]] [ emelre- rexmedgd excaplo thato)~bromoacetylpiperidine was used
()12 ({506 'df 22bronooN, Nodimethylacatanida, thereby

obtaining amorphous (=)=lw[2e=[(28)=2=[[(2R)=2~(2,2~ |

dimethylbenzo[l,z-d]-l,3-dioxan-6-y1)—Z—hydroxyethyllaminoj-

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

IR (£film):1 3402, 1649 cnrl'

IH.NMR (CDCl,) .

6 ppm: 1.40-1.70 (13H, m), 1.95-2.10 (1H, m), 2.50-3.10

(74, m), 3.40-3.60 (4H, m), '4.55-4.65 (3H, m), 4.85 (2H, 8),

6.65 (1H, d, J-2.7Hz),-6.73 (1R, dd, J=B.4, 2.7Hz),

6.80 (1H, d, J=B.4Hz), 6.99 (1H, d, J=B.4Hz), 7.02

(1H, d, J=1.BHz), 7.14 (1H, dd, J=8.4, 1.BHz)

Specific rotation: [a]y?® = «45.6° (¢ = 1.00, MeOH)

(-)-4-[2-[(28)=-2~[[(2R)~-2~(2,2~Dimethylbenzo[1,2~d]~
: 1,3-dioxan~5-yl);Z—hydroxyethyl]amino]-l,2,3,4—
tetrahydronaphthalen~7~-yloxylacetyl Jmorpholine
The reactione and treatments of Reference Example 4

were repeated except that'4—bromoacetylmorpholine was used o

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

obtaining amorphous (=-)~4-[{2~[(25)~2-[[(2R)=2~(2,2~

dimethylbenzo[1,2-d}~1,3-dioxan~6-yl)-2-hydroxyathyl Jaminc]-

1,2,3,4—tetrahydronaphthalen-7—yloxy)acetyl]morpholin§.



1, 3-di oxan- 6-yl ) - 2- hydroxyet hyl ] am no] -1, 2, 3, 4-

t et rahydr onapht hal en- 7-yl oxy] acetyl ]pyrrolidi ne Amorphous IR (KBr): 3415,
1649 cnferr] 1HNVR (CDCL[err]) [err] ppm 1.50-1.70 (7H, m, 1.80-2.10
(5H, m, 2.55-3.10 (7H, m, 3.52 (4H, t, J=6.6Hz), 4.55-4.65 (1H, n), 4.58
(2H, s), 4.85 (2H, s), 6.65 (1H, d, J=2.6Hz), 6.74 (1H, dd, J=8.4, 2.7Hz),
6.80 (1H, d, J=8.4Hz), 6.95-7.05 (2H7 m), 7.10-7.15 (1H, m Specific
rotation: [[err]][err] = -26.9[err] (c = 1.00, MeOH) Reference Exanple 7

2-1(2S)-2-4d ( - 2- en X)=3- ( 2-

benzyloxyé&%y p Lﬁy#f§§§h§%$%x§%thyl ]Jamno ]-1, 2,3, 4-

t et rahydr aga halegeq /3yl oxy] - N, N-di met hyl acet am de Met hyl
2-(5-acetyﬁ-gpﬁygroxyﬁhenyl)acetate (8.0 g was dissolved in 120 m of

N. - di et g T s 5,78 Ofur gy | 2 bggwa i 3kt 5 p 915008 201 U

car bonat e ed to the solution, and the m xture was stirred at room

tenperat urer ormyLp H88.S3, PHOLH]0R) g 9159 CEIRNA@PATSY . Df Bedneg,were
added to the reaction solution, and the m xture was vigorously stirred

whi | e addifngsR0@H] ®f, Wigs. (IMerepfter65 (1B dhaIp2ec€lip))abeP2crystal s
were collected by filtration and -

(1, dd, J=8.4, 2.6Hz), 6.80 (1K, 4, J=8.4Hs), 7.00
(18, d, J=8.4Hz), 7.03 (1H, d, J~1.8Hz),.7.14
(1H, dd, J=8.4, 1.8Hz) |
Specific rotation: [q]n” = «52,2° (¢ = 0.54, MeOH)
Reference Example 6

The reactions of Reference Example 4 were repeated
except that (s)-(é)ul-(I_naphthyl)athylamine vas used instead
of (R)—(+)~1—(dwnagnthyl)ethylgmine to give (+)-(8)-2-(2,2~
dimethylbénzo[1,Z—d]-l;S—dioxan-s-yl)-Z«hydroxyacetic acid,
and the following compounds were subssquently obtained.

(=)=2=[ (2§)=2=[[ (28)=2=(2, 2~Dimethylbenzo[l,2~d]~
l,3—dioxﬁn~6—yl)—2—hydroxyethyl]amino]-l,2,3,4-
tetrahydronaphthalen-?-yloxy]-N,N-dimethylacetamide
Melting point: 130-131°C (xrecxystallization solvent: ethyl
acetata) ‘ T
IR (XBr)s 3432, 1652 cm™
'H=-NMR (CDC1;)
§ ppm: 1.45-1.65 (7H, m), 2.00-2.10 (1H, m), 2.58
(1H, dd, J=16.0, 8.9Hz), 2.65-3.10 (12H, m), 3.65 (1H, br),
4.60 (1H, dd, J=8.2, 3.5Hz), 4.64 (2H, s), 4.85 (2H, 8),
6§.65 (1H, d, J=2.6Hz), 6.73 (iH, dd, J=8.4, 2.6Hz),



recrystallized from nmethyl ene chloride-hexane to give 10.1 g of nethyl

2- (5-acetyl - 2-benzyl oxyphenyl )acetate having a nelting point of 85 to
87[err]C. IR (KBr): 1747, 1682 cnferr] 1HNWR (CDCl[err]) [err] ppm 2.55
(3H, s), 3.64 (3H, s), 3.71 (2H,s), 5.16 (2H, s), 6.96 (1H, d, J=8.6Hz),
7.30-7.40 (5H m, 7.85 (1H d, J=2.3Hz), 7.89 (1H, dd, J=8.6, 2.3Hz)

Met hyl 2-( 5-acetyl -2-benzyl oxyphe®d}l ) acetate (9.0 g), 18 nl of nethyl
orthoformate and 18 m of ethylene glycol were dissolved in 300 m of

o the oo 1Fndn K 4Hbk o 8edd et Lt SH I 68 12 houre.
And"the. mici § Tk 1 G LR TS A En sorution was
ot hy! ene SERERA L0 POt ArEr) (LY PRSI BN Y LG U pr essure
0 2 of methyl 2D Bal AL R (AR e iy Wermuot )2 1) 91 V©
yl)phenylhqgeaab&dﬂledyifndehid&d%ﬁfﬁgfwy&dﬂﬂaj4ﬁ¥zJ3,4- 40 [err] ppm

1.65 (3H, s), 3.63 (3H, s), 3.68 ( -
-~ tetrahydronaphthalen-7-yloxylacetyl Jpyrrolidine
Amoxphous
IR (KBr)s 3415, 1649 cm!
‘H-NMR (CDClg) .
§ ppmt 1.50-1.70 (7H, n), 1.80-2.10 (5H, m), 2.55-3.10
(78, m), 3.52 (48, t, J=6.6Hz), 4.55-4.65 (14, m), 4.58"
(2H, 8), 4.85 (2H, 8), 6.65 (lH, d, J=2.6Hz), 6.74
'(1¥, dd, J=8.4, 2.7Hz), 6.80 (1H, d, J=8.4Hz), 6.95-7.05
(24, m), 7.10-7.15 (IH; m) |
Specific rotation: [a],® = =26.9° (¢ = 1.00, MeOH)
Reference Example 7
2-[(28)-2-[[ (2R§)=2-[4=Benzyloxy-3-(2-
banzyloxyethyl)phenyl]-2-hydroxyethyljaminoj-1,2,3,4~
tetrahydronaphthﬁlen-?-yloxy]—N,N—dimethylacetamide
Methyl 2-(5-acetyl-2-hydroxyphenyl)acetate (8.0 g)
was dissolved in 120 ml of N,N-dimethylformamide, 5 ml of
benzyl bromide and 5.8 g of potassium carbonate were added to
the solution, and the mixture was stirred at room tamﬁarature
‘for 16 hours. About 100 g of ice and 200 ml of hexane were

added to the reaction solution, and the mixture was

vigorously stirred while adding 200 ml of water. Thereafter,



3.80-3.85 (2H, nm), 4.00-4.05 (2H, m, 5.07 (2H, s), 6.88 (1H, d, J=8.4Hz),
7.30-7.45 (7H, m Methyl 2- [ 2-benzyl oxy-5-( 2-nethyl-1, 3-di oxol an- 2-

yl ) phenyl Jacetate (9.0 g) was dissolved in 130 ml of diethyl ether, 1.0 g
of lithiumalum num hydride in small portions was added to the solution
with stirring under ice-cooling, and the mxture was subjected to 1 hour of
reaction. Water was added in snmalkgportions to the reaction solution with
stirring under ice-cooling, and the thus formed precipitates were renoved
by filtration. By concentrating the resultin fllérate under reduced

pressur e, theo presipltatash mayahal s-wepe RAhlgcte Py Bdreatson | agdneny|
L B L T e B o L T
750. 7 45987 %@*ﬁ;ﬁz%@-@%@%‘@*f%’ﬁ&%ﬁﬂ%&ﬂ% te Haftng &)

yl ) phenyl Q% ed in 100 m of N N
di nethylf%%%gélg ﬁ%%%ﬁi f\ﬁﬁ;€§ sodlun1hydr|de in 60%oil was added to the

sol ution Rt QB 178 4NAdge2 Ganéo0l ing, and the m xture was subjected to
1 hour of reactlon at roomtenperature. Then, 3.75 ml of benzyl brom de was

added wi t FgSHMR' (QDCUgler ice- coollng and the mxiure was subj ected to
6 ppms 2.55 (3H, 8), 3.64 (3H, 8), 3.71 (2H, 8),
5.16 (2H, =), 6.96 (1H, d, J=8.6Hz), 7.30-7.40 (5H, m),
7.85 (1H, d, J=2.3Hz), 7.89 (1H, dd, J=8.6, 2.3Hz)

Methyl 2-(5-acetyl-2-benzyloxyphenyl)acetate (9.0 g),

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

‘H-NMR (CDCl,)



41 16 hou
of water

with diet
pressure.
1, 2-di net.
sol uti on,

Wat er was

rs of reaction at roomtenperature. Then, 100 g of ice and 100 mi
were added to the reaction solution, the m xture was extracted
hyl ether, and then the solvent was evaporated under reduced
The resulting residue was dissolved in 50 m of
hoxyet hane, 10 ml of 1 N hydrochloric acid was added to the
and the mxture was stirrggd at roomtenperature for 30 m nutes.
added, the m xture was extracted with diethyl ether, and the

extract was drled over anhydrous magnesi um sul fate. The solvent was

evapor at e pphey riedEqBEy espurd, ed 3he sesl 16y 2Rsiglue was purified by
silicca gel nediumpressure liquid colum chromatograp é&(eluent

hexane/ di

&80~ 3uBEer( 2H /), th. Qv 85 5(2H ofm )i -Hebiby( Hhy-8) + ( 2-

benzyl oxyet hyl ) acet ophenone in the oil forn1 IR (neat): 1677 cnfierr]

1H NVR (CISGJB[Ber(rJ]I;, (J=guAHz D, 5U-3&+7 - &5 (Ho:)2H, t, J=7.0Hz), 3.73

(2H, t, J-
7 20-7.40
- Benzyl
hydrogen
and, whil
containin

(101, iplethuls 3-ii4-tens st S dodp sl 0
RO Reseess (Ll T Ao oo viu 4 30 0L oo fLefretof or m
Sl Y RO S e e Hh Nl £1 LGRS

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

and the mixture was subjected to 1 hour of reaction. Water

was added in small portions to the reaction solution with

stirring under ice-cooling, and the thus formed precipitates

were removed by filtration. By concentrating the resulting

filtrate under reduced pressure, 9.0 g of 2=-[2-benzyloxy~5-

;(Z-methyl-l,B;dioxolan—z-yl)phenyl]ethanol was obtained in

the olly form. |

IR (neat): 3442 cm’!

'H~NMR (CDCl;)

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

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

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

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

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

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

the mixture ﬁéa subjected to 1 hour of reaction at room

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

stirring under ice-~cooling and the mixture wag subjected to



dropwi se during 2 hours. The reaction solution was 42 concentrat ed under
reduced pressure and the resulting residue was purified by silica gel

medi um pressure |iquid colum chromatography (eluent: hexane/diethyl ether
= 2/1) to give 3.9 g of 4 -benzyl oxy-3 -(2-benzyl oxyethyl)-2-

br onbacet ophenone having a nelting point of 53 to 56[err]C. IR (KBr): 1684
cnferr] 1H-NVR (CDCl[err]) [err] ppm 3.404 (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 (1H, d, J=8.4Hz),
7.20-7.45 (10H, m, 7.85-7.90 (2H, m Water (20 m) and nethyl ene chl oride
(20 M) wel& houze of seackionf ad: mpom $emparatarens- (Theny 400 g of ice

bi car bonat ERAn30AIRSIO, WBREEn R dech 10 A ABASHION MEBMEIER ngthtind
i ed overThRRYEROHESHARGEECHRE WL, ELelRyY MRt AR WAL B o cd
NN ai et nPPEPRER S =Y SRPrafel Nl TRABA Tres et T restilhusty
added 1o TRETE g O e O L TRy A 1
m Xxture of 1 N hydrochloric acid was added to the solution, and the
. mixture was stirred at room tempexature fox 30 minutes.
Water was added, the mixture was extracted with diethyl
ether, and the extract was dried over anhydrous magnesium
sulfate. The solvent was evaporated under reduced pressure
and the resulting residue was pnrified by silica gel medium
présaure liquid column chromatography (alﬁant: hexane/dlethyl
ether = 2/1) to give 8.5 g éf 4’-benzyloxy-3’=-(2-
benzyloxyethyl)acetophénone in the oily form.
IR (neat): 1677 cmt
IH~NMR (CDCls)
& ppm: 2.54 (3H, s), 3.05 (2H, t, J=7.0Hz), 3.73
(2H, t, J=7.0Hz), 4.52 (2H, 8), 5.13 (2H, s),
6.92 (1H, d, J=8.5Hz), 7.20-7.40 (10H, m), 7.83
(1H, dd, J=8.5, 2.3Hz), 7.86 (1H, d, J=2.3Hz)
4’'-Benzyloxy=-3'~(2-benzyloxyethyl )acetophenone
(8.0 g) and 0.4 ml of 30% hydregen bromide acetic acid
solution were dissolved in 80 ml of chlorofoxrm and, wﬁile
stirring at room temperature, 30 ml of chloroform solution
containing 1.1 ml of bromine was added to the solution’

dropwise during 2 hours. The reaction sclution was



was subjected to 20 m nutes of reaction at O[err]C. The reaction solution
was again cooled to -10[err]C, 190 ng of sodi um borohydride and 4 m of
et hanol were added to the solution with stirring in that order, and the
m xture was subjected to 43 10 m nutes of reaction at 0OC. The reaction
m xture was poured into ice water and extracted with ethyl acetate. The
extract was washed with water and dpi ed over anhydrous magnesi um sul f at e,
and then the solvent was evaporated under reduced pressure The resulting

resi due was dissolved_in 10 m qof tetrahydrofuran, of
tri et hanol mwnﬁgtﬁadwd{sg rﬁéuseﬂupr-sﬁsuaﬁdaaﬁethPxFepsl\kés@gh@asé@qmder

it et ed we rDoEh3rodlh yaeﬁ?#hﬁe;t Ragi i 0TRRENER HLAHLAalOL R | hon
?éh_52eSVS?%’Z’E%’Eﬁﬁ%éEﬁ%”iééﬁPﬁ ohPalna(dL8sBa BrheRGR, 32N R, St
chi or 1 der ot e °E o REAE Y Toxp Lo R 2 BeRp  okgp a2 3 o1
[ [ (2RS) - 2-promeasytpnedond- RRVINGORY ARNELAGNEBYLL- 82 BudEexyglpy
am no] -1, 2, 3, 4-tetrahydronapht hal en-7- yl oxy]lacetate in the oily form IR
(neat): 3ZH§ (RE69s 1884 cmflerr] 1H NVR (CDC [errT)
IH-NMR (CDC1;)
6 ppms 3.04 (2H, t, J=6.9Hz), 3.73 (2H, t, J=6.9Hz), 4.38
(2, e), 4.51 (2H, s), 5.14 (2H, s), 6.95 (1H, d, J=8.4Hz),
7.20-7.45 (10H, m), 7.85-~7.90 (2H, m)

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

with stirring in that order, and the mixture was subjected to



[err] ppm 1.30 (3H, t,” J-7.1Hz), 1.50-1.65 (1H, m, 2.00-2.10 (1H, m,
2.50-2.85 (4H, m, 2.90-3.10 (5H, m, 3.72. (2H, t, J=7.3Hz), 4.27 (2H, q,
J=7.1Hz), 4.51 (2H, s), 4.57 (2H, s), 4.62 (1H, dd, J=9.0 3.4Hz), 5.06 (2H,
s), 6.60 (1H, s), 6.69 (1H, dd, J=8.4, 2.7Hz), 6.88 (1H d, J=8.4Hz), 6.99
(1H, d, J=8.4Hz), 7.15-7.45 (12H, m 44 Et hyl

2-[(29)-2-[[(2RS) - 2-[ 4- benzyl oxy- 3-(2-43

benxyl oxyet hyl ) phenyl ] - 2- hydr oxyet hyl ] am no] -1, 2, 3, 4-

t et r ahydr onapht hal en- 7- yl oxyl acetate (256 np) and 2.2 m_of dinethyl ani ne
were di ssdlbvednutes pfjragctian At 08 ur Fhe FRRIHOR iR FSFe \WABseal ed in
a tube and subjected to 39 hour s & reaction, at |on sol ution

was concem% HARRF And Sxtragked Héi?qhﬁﬁkf;fg‘?% e wike
1 Bl S S A A8 S ™
%e%ilsz)xslen{ahﬁihenﬁ‘ﬂ %q%%roxye%h l'F]‘t:al.lrﬁ naoﬁlvef“Z e - evaporated undexr

tetrahyd el 381,
125r5:31 &2%%@%\%5?%%&%@%?# ppmﬁnff%o dl'l&?éSdl(aViél-cli :

2.05-3. 153018 ob ?@ﬁfﬂran] =70 2HmL o SriStnarolanis sl addeds. 75
(1H, d, J=7.4Hz), 5 05 ( s), 6.63 (1H, s), 6.74
to the solution, and the mixtu:a was heated under reflux foxr
16 hours. After cooling, water was added and the mixture was
extracted with ethyl acetate. The extract was washed with
water and then dried over anhydrous magnesium sulfata. 'Tha
golvent was evaporated under reduced pressure and ;ha -
resulting residue was purified by silica gel medium pressure
liquid column chromatography (eluent: methylene
chloride/ethanol = 30/1) to give 540 mg of ethyl 2-[(25)-2-
[{(2RS)=2~(4=bonzyloxy~3~(2=-benzyloxyethyl )phenyl]=-2-
hydroxyethyllamino]=l,2,3,4~tetrahydronaphthalen~7-
yloxyJacetate in the oily form.
IR (neat): 3297, 1759, 1736 cm
IH-NMR (CDCl;)
5§ ppms 1.30 (3H, t, J=7.1Hz), 1.50-1.65 (1H, m), 2.00-2.10
(1H, m), 2.50-2.85 (4H, m), 2.90-3.10 (5H, m), 3.72.
(2H, t, J=7.3Hz), 4.27 (2H, g, J=7.1Hz), 4.51 (2H, s8),
4.57 (2H, s), 4.62 (1K, dd, J=9.0, 3.4Hz), 5.06 (2H, 8),
6.60 (1H, s), 6.69 (1H, dd, J=8.4, 2.7Hz), 6.88
(1H, d, J=8.4Hz), 6.99 (1K, d, J=B.4Hz), 7.15-7.45 (12H, m)



(1H, dd, J=8.4, 2.7Hz), 6.87 (1H, d, J=8.4Hz), 6.99 (1H, d, J=8.4Hz),
7.15-7.45 (12H, n) Reference Exanple 8
(-)-2-1(29)-2-[[(2R) - 2-[ 4- Benzyl oxy- 3- ( 2-

benzyl oxyet hyl ) phenyl ] - 2- hydr oxyet hyl ] am no] -1, 2, 3, 4-

t et r ahydr onapht hal en- 7- yl oxy] - N, N- di met hyl acet am de Benzyl

2- (2-benzyl oxyet hyl ) phenyl ether (1594ng) and 123 ng of sodi um acet ate was
suspended in 2 m of acetic acid, 29 [err]l of brom ne was added to the

suspension with 45 stirring at roomtenperature, and the m xture was
subjected to 1 houFtRY™reab{78h-2rheh2RED-Ar[ 6rPRAEELEEYSArlfron cont aining

o e A ) SRR Dbt RyalAe e 0L A Y5,y oo
S b RS NSRS PPLUAL 930 n L Ehe! Db ool U8, 00 icBlr |
Drostine RhURLAIS ProcaLiueriea Bl acH YeotbliRRERRRINT, o,
A A DN G A e e e
(2H, t, Jhodd#)of 4eddction at 60°C. The reaction solution was

concentrated under reduéad.pressure and the resulting residue

wag purified by silica gel medium pressure liquid column

chromatography (elﬁéntz'ethyl aceﬁate/ethanol = 1/1) to give

230 mg of amorphous 2=[ (2S)=2«[[(2R8)=2«[4-benzyloxy=3=(2=

‘benzyloxysthyl )phenyl]-2-hydroxyethyljaminoj-1,2,3,4- -

tetrahydronaphthalen-7-yloxy]~N,N-dimethylacatamide.

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

'H-NMR (CDClj) "

& ppm: 1.60-1.75 (1H, m’, 2.05-3.15 (18H, m}), 3.71

(2H, t, J=7 2Hz), 4 50 (2H, s), 4.63 (2H, &), 4.75

(1H, d, J=7.4Hz), 5.05 (2H, 8), 6.63 (lH, 8), 6.74

(1, dd, J=8.4, 2.7Hz), 6.87 (1H, d, J=8.4Hz), 6.99

(1H, d, J=8.4Hz), 7.15-7.45 (12H, m)

Reference Example 8 -

(-)-2~-[(2S)~2=[[(2R)~2~[4~Banzyloxy-3-(2-
benzyloxyethyl )phenyl]-2~hydroxyethyl lamino]-~1,2,3, 4~
tetrahydronaphthalen-7-yloxy]-N,N-dimethylacetamide '
Benzyl 2-(2-benzyloxyethyl)phenyl ather (159 mg) ‘and
123 mg of sodium acetate was suspended in 2 ml of acetic

acid, 29 ul of bromine was added to the suspension with



(2H, s), 5.02 (2H, s), 6.75 (1H, d, J=8.7Hz), 7.20-7.40 (12H, m Benzyl

2- (2-benzyl oxyet hyl ) - 4- br onophenyl ether (24.0 g) was dissolved in 200 m

of tetrahydrofuran, 47.0 m of 1.57 Mn-butyl lithiumin hexane was added
to the solution with stirring at -95[err]C, and the m xture was subjected
to 15 m nutes of reaction. The reaction solution was added to 300 ml of
tetrahydrof uran solution containing 10438 g of diethyl oxalate with stirring
at -95 C, and the resulting solution was subjected to 1 hour of reaction.

hen, 200 f .ethanol_and f sodi hydr i d dded ip th
ey 2 Th Pk afkiRgh AE0 roli repme T tiinal At "B WML i S ad' 00
m of t] ' and t i i f i nut es.
Then, 300 HP Bf ERIRBE: KRR o dhelat B'RE Mgt BRI s
added and LBgRal RSN %i0¥ & ot fﬂlﬂ;@”ﬂ?@é{aﬁxﬂiﬁ%&ﬁ% od,e

resulting concentrate was €xtracted wth ethyl , and extrdct was
washed W tindat8e MR%tuleN vild SktPudited REhOWEhRT AT tAFeSU! fee-

Thereafter, the solvent was evaporated under redlced pressure and the
resul ting eferdoe was washodeerith Waterg sakutaticdmepddaml bl dar®endted! um

chromat ography (el uent: hexane/ethyl acetate = 3/1) to give 19.9 g of ethyl
2- [ 4- benzyagweoss( s2lbsdon andewarioppionghpt2oxder and then dried over
anhydrous magnesium sulfate. The solvent was evaporated
unﬁer reduced pressure and the resulting residue was purified
by silica gel medium pressure liquid column chromatography
(eluent: hexane/methylene chloride = 2/1) to give 173 mg of
benzyl 2~(2-benzyloxyethyl)-4-bromophenyl ether in the olly
form. ' |
IH-NMR (CDC1,) "
§ ppms 2.97 (2H, t, J=7.0Hz), 3.68 (2H, t, J=7.0Hz), 4.50
. (2K, 8), 5.02 (2H, &), 6.75 (1M, d, J=8.7Hz), 7.20-7.40
(12H, m)
éenzyl 2-(2~benzyloxysthyl)~4-bromophenyl ether
(24.0 g) was dissolved in 200 ml of tetrahydrofuran, 47.0 ml
of 1.57 M n-butyl lithium in hexene was added to the solution
with stirring at -95°C, and the mixture was subjected to 15
minutes of reaction. The reaction solution was added to
300 ml of tetrahydrofuran solution containing 10.8 g of
diethyl oxalate with stirring 4t -95°C, and the result‘:ing
solution was subjected to 1 hour of reaction. Then, 200 ml
of ethanol and 755 mg of sodium borohydride were added in

that order. The reaction solution was stirred at ~35°C for



hydr oxyacetate in the oily form IR (neat): 3456, 1735 cnferr] 1H NMR
(ChClferr]) [err] ppm 1.21 (3H, t, J=7.1Hz), 3.02 (2H, t, J=7.3Hz), 3.34
(1H, d, J=5.9Hz), 3.70 (2H, t, J=7.3Hz), 4.10-4.30 (2H, m, 4.51 (2H, s),
5.05 (2H, s), 5.08 (1H, d, J=5.9Hz), 6.87 (1H, d, J=8.4Hz), 7.20-7.40 (12H,
m Ethyl 2- [4-benzyl oxy-3- (2-benzyl oxyethyl)phenyl]-2- hydroxyacetate
(39.7 g) was suspended in 40 nl of etdeanol, 57 m of 2 N sodi um hydroxi de
aqueous sol ution was added to the suspension with stirring under

I ce-cool i rl‘% and the m xture was subjected to 1 hour of reactjion at room

t enper at udS. miPstess7 4470mb of AL AGkd dﬂ%ﬁqlﬂﬁlﬂdsﬁ%@i oie vibxtaaed to
the reaction solutio th stirring und ice 0 and the m xture was
ext r act ed Wit I‘P‘-'é-txﬁliﬁ‘{1 %Qlﬂ-saé%‘t% B. TH"&‘%’M r%‘i& WJ&ﬁWWtWMPé@nand
t hen dried over, gnh 3%pus nes :iﬁ Thereaft %qﬁé oéﬁggt ﬁgs
evapor at e® %‘L’\%

benzyloxy y. he oily
form Fﬁé‘&%‘g %@3 8%}}'&%@ ‘lr#err]ty%fﬁﬁ%%ér] ) ppm 3.01

(2H, t d ’E:Eaju']'.@ipé cFhdetfbrdne s ]éﬂrarﬂ:e_@ with ethyl acetate, and

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

under ice-cooling, and the mixture wae oxtracted with ethyl



(2H, s), 5.06 (2H, s), 5.16 (1H, s), 6.89 (1H, d, J=8.4Hz), 7.20-7.40 (12H,
m 2-[4-Benzyl oxy- 3-(2-benzyl oxyet hyl ) phenyl]-2- hydroxyacetic acid (1.73
g), 1.18 g of (S)-2-am no-7- hydroxytetralin hydrobrom de and 1.95 g of
benzotriazol -1- yl oxytris(di nmet hyl am no) phosphoni um hexaf | uor ophosphat e
were dissolved in 11 m of N, Ndinethylformanide, 1.23 m of triethylanne
was added to the solution with stirring at roomtenperature and the m xture
was subjected to 3 hours of reaction4Water was added to the reaction
solution and the mxture was extracted with ethyl acetate. The extract was

washed wi tAFeRS . aﬁ@h?h%%tﬁﬂ?ﬁd"69eFaﬂhﬁ9dWEE§ W&Eﬁﬁs?ﬁﬁ1§hﬁﬂa§€ie¢he

sol vent mas eva ed under guced E%F sure ﬁnd tge resu t|n reS|due was
partial |y P 4ﬁhy %?IWE@FBE =R g?essg Brep E?H'CB lvent

chromat ogr,aph @g@gﬁed "§X802/ £biibadophabSue d) gl0e98¥%1 ¢ of 2-14-

2-[ 4- benzyl©

?ZP?&L%?%‘%’F%% K TR IRy S 2 Bydfarygeetic gotg tn

m xture \A@@Qﬁ@*\tﬂh@y sili ca gel medium pressure |iquid colum
chronat ography (eluent: diethyl ether) to give 1. 08 g of anor phous

(-)-(2R) - ZH 4reutryd BA9B; (734, 1719 cm!
benzyl oxyet hyl ) phanyl ] - 2- hydr oxy- N- ((2S) - 7- hydroxy 1,2,3,4-
tetrahydrdHapMRhQCEﬂlg)yl)acetanlde (low polarity |soner) and

6 ppm¢  3.01 (2H, t, J=7.1Ez), 3.71 (2H, t, J=7.1Hz), 4.50

(24, 8), 5.06 (2H, 8), 5.16 (1K, s), 6.89 (1H, d, J=B.4Hz),

7.20~-7.40 (12H, ‘m)

2—[4-Benzyloxy—3-(Z-benzylbxyethyl)phanyl]-Z— )

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

tetrahydronaphthalen-2-yl)acetamide (diastareomer mixture).



0.94 g of anorphous (-)-(2S)-2-[4-benzyl oxy- 3-(2-

benzyl oxyet hyl ) phenyl ] - 2- hydr oxy- N- ((2S) - 7- hydr oxy- 1, 2, 3, 4-

t et rahydr onapht hal en- 2-yl ) acet am de (high polarity isomer). Low polarity
isomer IR (film: 3382, 1650 cnferr] 1H-NVR (CDCl [err]) [err] ppm
1.60-1.75 (1H, m, 1.85-2.00 (1H, m, 2.51 (1H, dd, J=16.3, 7.7Hz),
2.55-2.80 (2H, m, 2.85-3.05 (3H, m,, 3. 49 (1H d, J=3.3Hz), 3.66 (2H, t,
J=7.4Hz), 4.15-4.25 (1H, m, 47(413 89(1H d, J=3.3Hz), 5.00 (2H,

i 5,57 414 bk sl b VB b T
E(l)rat ?onJ [ eﬁ) ﬁ’%}‘ﬂ’j‘]‘ Sﬁﬁ‘ggﬁ%ﬁg%&%ﬁc [%é%lré]@bl %%Q:I\}}é%%% pol a%l e

| somer |Rl.(08Ig) o£38fdrphGas (H)es (2R )HI-INRbefRYIoxy—3=- @-ppm 1. 60-1.75
(1H, m, 1.90-2.00 (1H, m, 2.49 (1H, dd, J=16.3, 8.3Hz), 2.65-2.80 (2H

m, 2.90-Bensyloxyethyll)phpnyd J52-hdroxy-8)r-( (2899 7=hydxaoxyrl, 2, ¥)4 -

4 1e 4. 251:&%?3!1%&03&?:%1: gTeng)z—yAi )ga%:e %;idg (%.o?v Aélg%l.)ariiyozisomar) and
0.94 g of amorphous (=)=(28)=2~[4~benzyloxy-3-(2-
benzyloxygthyl yphenyl]-2-hydroxy-N-( (285 )~7-hydroxy-1,2,3,4~
tetrahydronaphthalen-z-yl)acetamide (high polarity isomer).
Low polarity isomer
IR (film): 3382, 1650 cm™?
IH-NKR (CDC1;) ‘ _ .
§ ppms 1.60-1.75 (1H, m), 1.85-2.00 (1K, m), 2.51
(1H, dd, J=16.3, 7.7Hz), 2.55-2.80 (2H, m), 2.85-3.05
(34, m), 3.49 (1H, d, J=3.3Hz), 3.66 (2H, t, J=7.4Hz),
4.15-4.25 (14, m), 4.47 (2H, 8), 4.89 (1H, d, J=3.3sz,
5.00 (2H, s8), 6.32 (1H, br s), 6.37 (1H, 4, J=2.5Hz),
6.49 (1H, d, J=B.0Hz), 6.56 (1H, dd, J=8.3, 2.5Hz), 6.81
(lH, 4, J=8.4Hz), 6.85 (1H, d, J=B.3Hz), 7.10
(1H, d, J=2.2Hz), 7.14 (1H, dd, J=8.4, 2.2Hz),
7.20-7.40 (10H, m)
Specific rotation: [a]®* = «59.5° (c = 1.08, MeOH)
High polarity isomer ..
IR (£film): 3387, 1655 cm™
H-NMR (CDC1l,)
¢ ppm: 1.60-1.75 (1H, m), 1.90~2.00 (1H, m), 2.49
(1H, dd, J=16.3, 8.3Hz), 2.65-2.80 (2H, m), 2.90-3.05



(2H, s), 6.02 (1h, br a), 6.35-6.45 (2H, m, 6.59 (1H, dd, J=8.3, 2.6Hz),
6.84 (1H, d, J=8.4Hz) 6.88 (1H, d, J=8.3Hz), 7.10-7.40 (12H, m Specific
rotation: [[err]][err] = -4.8[err](c = 1.05, MOH)

(-)-(2R) - 2-[ 4- Benzyl oxy- 3- ( 2- benzyl oxyet hyl ) phenyl ] -

2- hydroxy-N-((2S)-7-hydroxy-1, 2, 3, 4-t et rahydr onapht hal en-2- yl)acetam de
(low polarity isonmer) (1.08 g) was dissolved in 20 m of tetrahydrofuran,
438 [err]| of borane-di methyl sul fid@ conpl ex was added to the solution, and
the m xture was heated under reflux for 3 hours. Then, 1 n

t et r ahydr 6B8raf)eol3utiTorl Bbnt i hg 3-6% (FHof %r 1%t hell# hni g%mﬁ-%@ded and

was added (L8 ) 7 dadd ditboimhn ot Soridimd mdninilinks St actod win

anhycr ous Agn 83 -0A (vl Pk uar a8 1A Saetl) 4k Brapor at ed under

educed PreasUuR eLIE, TEuA) I 0 (e oo sy 14 g1 1 rom et

27 e ey | AR R L 20

150] er 1] CophB1 KB rotaddon 3390,* 3290 ecuber ] =L 0N MepE) err]) 50
(-)-(2R)-2-[4-Benzyloxy-3-(2-benzyloxyethyl )phenyl]~

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

'yl)acetamide (low polarity isomer) (1.08 g) was dissolved in

20 ml of tetxahydrofuran, 438 pl of borane-dimethylsulfide
complex was added fo the solution, and the mixture was leated
under reflux for 3 hours. Then, 1 ml of tetzahydrofurah
solution containing 1.14 g of triethanolamine was added’ and
the mixture wasé again heated under reflux for 6 hours, After
cooling, water was added to the reaction solution, and the
mixture was extracted with ethyl acetate. The extract was
washed with water and then dried over anhydrous magnesium
sulfate. Thereafter, the solvent was evaporated under
reduced pressure and the resulting residue was recrystallized
from ethyl ecetate to give 687 mg of (~)=(1lR)~1-[4~-benzyloxy=-
3-(z-benzyloxyethyl)phenyl]-z-((25)—7-hydroxy-1,2,3,4—
tetrahydronaphthalen~2-yl)ethancl having a melting point of
147 to 150°C, '

IR (KBr): 3430, 3290, 31%0 cm’!

IHeNMR (CDCLly)



[err] ppm 1.50-1.65 (1H, m, 2.00-2.10 (1H, m, 2.54 (1H dd, J=17.7,
10.6Hz ), 2.65-2.85 (3H, m, 2.90-3.10 (5H, M, 3.72 (2H, t, J=7.2Hz), 4.51
-(2H, s), 4.62 (1H, dd, J=9.0, 3.4Hz), 5.05 (2H,s), 6.52 (1H, d, J=2.6Hz),
6.60 (1H, dd, J=8.2, 2.6Hz), 6.87 (1H, d, J=8.3Hz), 6.94 (1H, d, J=8.2Hz),
7.15-7.40 (12H, m Specific rotation: [[err]][err] = -47.9[err] (c = 1.10,
tetrahydrofuran) (-)-(1R)-1-[4-Benzydpxy-3-(2-benzyl oxyethyl)phenyl]- 2-
((2S) -7-hydroxy- 1 2,3, 4-tetrahydronapht hal en-2- yl am no)ethanol (450 ny)

was di ssolved in 4 of thyl eng chl ari de, 48 [erh] | 40%,5 N sodi um

hydr oxi de aHHBbuslsgbU?régeé& ’15§'n§'gp g-‘%raoggFNNEn nét Ryl acet ami de wer e
added to SQliut QR aWiat N 3 St ickdi\NG -3t gE0QAyt epner 3t ype 3 { ot hat order,
and t he n*gﬁbrgkﬁag gag?écgédsﬁg)g ﬁ§§§s%o srggg igﬁ'a? Pgoélpgnperature.

Then, 143 2- D\ gl I t agi, ,28gi,ti Il dded to th
en gg?b?#&ﬁ,ggqgn(yﬂl ¢, a9y, 28691, 291, 88 WAy, agdi,tional |y added to the

reaction and tthe m xture was "subjected to hour of reaction at

roomtenmpglabuy ex, IB?nJ-ﬁﬁb,[en@Hz)qf5dbetWﬂanhze wagzadded and the
m Xture was stirred for 30 mnutes. Brine was added to the reaction

sol ution, (aagd @heJeRx6Heq,W8s 6€x1(Nat &d ,WirwB .2, I, 6829, a6eB7 The extract
was washed wth brine and then dried over anhydrgus magnesi um sul fate. The
sol vent wasHevdpoJdeBedBandeb . .84d{ddld dreds8r8Ha)d 7haS5-ds4lt i(AgH,em)due was
purified by am nopropyl at ed siliﬁa gel medium pressure liquid colum

chr omat ogfp@edfie| venatienny(adett 2t 247+ 8° g(Ge™41 010y betyahydrofuran)

(292 TTCR- 2 Ry Y adnb 05 4L 5 BN BSathd  phenya; -
2-( (25)-7~hydroxy-1,2,3,4-tetrahydronaphthalen-2-~
ylamino)ethanol (450 mg) was diessolved in 4 wml of methylene
chloxride, 860 pl of 5 N sodium hydioxide agquecus solutién and
143 mg of 2-biomo-u,N-dimsthylacatamide ware added to the
solution wlth stirring and at room temperature in that order,
and the nixture was shbjected to 3 hours of reaction at room
temperature. Then, 143 mg of 2-bromo-N,N~dimethylacetamide
was additionally added to the reaction solution, and the
nixture was subjected to 1 hour of reaction at room
temperature. Then, 267 ul of 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. Ths extract was washaed with brine and then dried
over anhydrous magnesium sulfate. The solvent was evaporated
under reduced'pressura and the resulting residue was ﬁurified
by aminopropylated silica gel medium pressure liquid column
chromatography (eluent: athyl acetate) to give 410 mg of (-)~-

2-{(28)-2-[[(2R)-2~-[4~-benzyloxy-3~(2-benzyloxyethyl )phenyl]=



51 2- hydr
N, N- di net

oxyethyl Jamno ]-1,2,3 ,4-tetrahydronaphthal en-7-yl oxy) -
hyl acetam de in the oily form IR (neat): 3410, 1656 cnierr]

1H NVR (CDCl [err]) 8 ppm 1.50-1.65 (1H, m, 2.00-2.10 (1H m, 2.56 (1H,

dd, J=15.7, 8.4Hz), 2.65-3.10 (14H, m), 3.72 (2H, t, J=7.5Hz), 4.51 (2H,

s), 4.60-4.70 (3H m, 5.06 (2H, s), 6.58 (1H, d, J=2.7Hz), 6.74 (1H dd,
- J=8.4, 2.7Hz), 6.88 (1H, d, J=8.4Hz)., 6. 99 (1H, d, J-8.4Hz), 7.15-7.45

(12H, m Specific rotation: [[err]][ér = -41.1[err] (c = 1.00, MeOH)

Ref erence a le 9 - 2 - 29) 2-2[, 4-Be l.axy- 3- (A

benzyl oxyggﬁy PxY| ﬁ@&?})l?]]‘[m‘%qi/&r é@ﬁa’t%iﬁ %]) c]nap%%,ci%n,—i_-(y%_oxy) -

tetrahydr n ) am de Usi ng

- (25) - Eﬁﬁﬁﬁ%ww%d%%%%%%%ﬁ%nw ]-2- hydroxy-N- ((28)
-hydroxy %R %nﬁ tah hyqreanhi-hal en- 2-yl') acet am de (high polarity -
| somer) o tained ﬁ encé Exanpl e 8, the reactions and treatnents of

Ref er encelyoopip! ﬁ@c re repeated to give (-)-2-[(2S)-2-

[[(2S)-2-
hydr oxyet
N, N- di et

[ 4- benzyl oxy-"3- ( 2- benzyl oxyet hyl ) phenyl ] - 2-

by*; bAT NQL58-1. 3541tmtrat)ydrzqmnlzt hal Qll!ﬂ iﬂigxm).ﬁs
hyTacetam de in the oil form IR (neat ), 9, 1655 cnferr]
(lH, dd’ J“ls 7, 8. 4!’!:), 2.65-3.10 (14Hp m)' 3.72

(ZH' t, J=7-5H2)t 4-51 (ZH, 8), 4-60"'4-70 (33, m),

5.06 (2H, s), 6.58 (1H, d, J=2.7Hz), 6.74

(1H, 44, J=8.4, 2.7Hz), 6.88 (1H, d, J=8.4Hs),

6-99 (1H' d, J-804HZ)' 7.15"7-45 (12Hl m)

Specific rotation: [a]p,® = -41.1° (¢ = 1.00, MeOH)

Reference Example 9
(#)=2=[(28)~2-[[(28)~2~[4~Benzylogy~3i-(2~
banzyloxyethyi)phenyl];z-hydroxyethyl}amino]-l,2,3,4-
tetrahydronaphthalen~7-yloxy)-N,N-dimethylacetamide
Using (=)-(285)-2-[4-benzyloxy«3=(2-
benzyloxyethyl )phenyl ] ~2-hydroxy-N-( (28 )-7-hydroxy~1,2,3,4~-
tetrahydronaphthalen-2~yl)acetamide (high polarity isomer)
obtained in 7efefen?e Example 8, the reactions and treatments
of Reference Example 8 were repeated to give (-)=2-[(2S5)-2-
[[(25)-2-[4-behzyloxy-3-(2-benzyloxyethyl)phenyllez—
hydroxyethyl]amino]-l,2,3,4—tetrahydronaphthalen-?—yloxy)-
N,K~dimethylacetamide in the oily form. .
IR (neat): 3409, 1655 cm™
IH-NMR (CDCl,)

-7



1H-NVR (CDCl [err]) 52 [err] ppm 1.50-1.65 (1H, m, 2.00-2.10 (1H, m,
2.57 (1H, dd, J=16.0. 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, 5.05 (2H, 8), 6.64 (1H, d, J=2.7Hz), 6.73
(1H, dd, J=8.4, 2.7Hz), 6.87 (1H, d, J=8.4Hz), 6.98 (1H, d, J=8.4Hz),
7.15-7.45 (12H, m) Specific rotation: [[err]][err] = -24.2 (c = 1.09, MOH)
(-)-1-[2-[(29)-2-[[(2R) - 2-[ 4- Benzyl oxy- 3- ( 2-

benzyloxyethyl)phenyl] 2- hydr axyet B! ] ami no] -1, 2, 3, 4-

t et rahydr onapht hal en- 7-yl oxy] acet yl ] pyrroli di ne Usin
(-)-(2R) - 8- ppmbeni-yEQ x+ §5( zkﬂ. 2 0027 Jo G g, 2. 57

?g?fglh%?/zagﬁlh%iﬁgf é )@ %'N@(%S'\)a éﬁé&l‘?{}yf@d ') obt ai neddln
R
e o 8 e R G L o . o

E)eal-zlyl oxyk%ﬁ?iﬁ H[ekil%]@ -Z(%#ygrd?fiyet Wgrﬁ no]731 ‘ZIHIJ fd, J=8.4, 2.7Hsz),
(neat) | 38007 0By° Sy GG CBETE, ) o i 75 (1
m, 1.80- %1§Q,(§ﬁ m, 2.50-2.60
specific rotation: [a]y = -24.2° (c = 1,0_8, MeOH)
(=)=1=[2=[ (28)~2=[ [ (2R)~2-[4-Benzyloxy~3-(2-
‘benzyloxyethyl )phenyl ]-2-hydroxyethyl Jamino]-1,2,3,4~
tetrahydronaphthalen-7~yloxyJ]acetyl ]pyrrolidine
Using (=)=-{2R)=2-[4-benzyloxy~3=~(2=- -
benzyloxyethyl Jphenyl ]-2-hydroxy-N-( (28)-7-hydroxy-1,2,3,4~
tetrahydronaphthalen~-2-yl)acetamide (low polarity isomer)
obtained in Refexence E".xa.mpla 8 and l-bromoacetylpyrrolidine,
the reactions and treatments of Reference Example 8 were
repeated to give (-)-1-[2-[(26)-~2-[[(2R)-2~[4-benzyloxy-3~(2-
benzyloxyethyl )phenyl]-2-hydroxyethylaminoj-1,2,3,4-
tetrahydronaphthalen-7-yloxyjlacetyllpyxrrolidine in the oily
forn. '
IR (neat): 3401, 1652 cm
'H-NMR (CDCl;)
5§ ppm: 1.40-1.75 (1H, m), 1:80-2.10 (5H, m), 2.50-2.60
(1H, m), 2.65-3.10 (8H, m), 3.45-3.55 (4H, m), 3.72
(28, t, J=7.3Hz), 4.51 (2H, &), 4.55-4.65 (3H, m), 5.06
(2H, 8), 6.67 (1H, #, J=2.7Hz), 6.74 (1H, dd, J=B.4, 2.7Hz),



(1H, m, 2.65-3.10 (84, 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), 6.67 (1H d, J=2.7Hz), 6.74 (1H,
dd, J=8.4. 2.7Hz), 53 6.88 (1H, d, J=8.4Hz), 6.99 (1H, d, J=8.4Hz),
7.15-7.45 (12H, nm) Specific rotation: [[err]][err] = -41.4 (c = 0.59, MOH)
(-)-1-12-[(29)-2-[[(2R) - 2-[ 4- Benzyl oxy- 3- ( 2-

benzyl oxyet hyl ) phenyl ] - 2- hydr oxyet hyl ] am no] - 1, 2, 3, 4-

tetrahydronaphthalen 7- onxy]acetﬁB]piperidine Usi ng

(2R) - 2- [ 4- benzyl oxy- 3- ( 2-
benzyl oxyét- L|9| )(éﬁensih] Jthyla%ny O3 A3Pr7 Gy FrBepBE 1y F 245745
tetrahydrona ht hal en- 2-yl )acetam de (|l ow pol arity |soner) obtained in
Ref er ence ( ££ wpf Mg 8 and 1- br onpacet yl pi peri di ne, the reactions and

T ST ERBATAG g o 1) o
?ZP?%L;Syg;gﬁL%ﬁgfei % §F013?9§§?5| ?3#3&”%#%?E°53T3"35}n1 IR (neat):
1706 2. osbpi Ry ERRres iy BnERR ‘E#d W&%ﬁfﬁl AYECH
J=7.2Hz), tét§&h&ahon§bhtﬁa5.5n476§rl(owy]al&)etyi]Qﬁ ime 6. 65
Using (=)=(2R)~2«[4-~benzyloxy-3=(2-
benzyloxyethyl )pheryl ] -2-hydroxy-N-( { 28)-7-hydxoxy=-1,2, 3,4~
tetrahydronaphthalen-2-yl)acetamide (low polarity isomer)
obtained in Reference Example 8 and l-bromoacetylpiperidine,
the reactions and treatments of Reference Example 8 wera
repeated to give (=)=l=[2~[(28)-2~[[(2R)=2~[4~banzyloxy~3-(2~
benzyloxyethyl )phenyl ]=2-hydroxyethyl Jaminc]-1,2,3,4-
tetrahydronaphthnlen—7;yloxy]acetyl]piparidina in the oily
form. |
IR (neat): 3395, 1649 cm!
IH-NMR (CDCl;)
§ ppm: 1.30-1.70 (98, m), 1.95-2.05 (1H, m), 2.50-~3.10
(98, m), 3.45-3.60 (4H, m), 3.72 (2H, t, J=7.2Hz),
4.51 (2H, s8), 4.55-4.65 (3H, m), 5.06 (2H, 8), 6.65
(1H, d, J=2.7Hz), 6.73 (1H, dd, J=8.4, 2.7Hz), 6.88-
(1H, d, J=8.4Hz), 6.95-7.05 (1H, m), 7.15-7.45 (12H, m)
Specific rotations: fa)p®® = -78.1° (¢ = 0.52, CHCl;) .
(=)=4=[2~[(25)=2-[[(2R)~2-[4~-Benzyloxy-3-(2-
henzyloxyethyl)phenyl]-2~hydr0xyethyl]amino]—l,2,3,4-l

tetrahydronaphthalen-7-yloxylacetyl Jmorpholine



(1H d, J=2.7Hz), 6.73 (1H, dd, J=8.4, 2.7Hz), 6.88 (1H, d, J=8.4Hz),
6.95-7.05 (1H, m, 7.15-7.45 (12H, m Specific rotations [[err]][err] =
-78.1[err] (c = 0.52, CHO [err])
(-)-4-12-[(29)-2-[[(2R) - 2-[ 4- Benzyl oxy- 3-(2- benzyl oxyethyl ) phenyl]

- 2-hydroxyethyl ] amno ]-1, 2,3, 4- :

t et rahydr onapht hal en- 7- yl oxy] acet yl ] nor phol i ne 54 Usi ng

(-)-(2R)-2-[ 4- benzyl oxy- 3-(2- 54

benzyl oxyet hyl ) phenyl ] - 2- hydr oxy- N- ((2S) - 7- hydr oxy- 1, 2, 3, 4- .

t et'r ahydr onapht halehng- y+) a¢ @Rami2d¢ 4-benzydPay38y (somer ) obtai ned in
Ref erence Exanpl e 8 and 4- bronoacetyl nor pholine, the_ reactions and

t r eat ment bentyRoxpethyd ) phanyild -2 -hydsoxyplal 445 5 /ghvdroxy-1,2,3,4-
) ik oxbetmphribhanbshas o3 ol Sbedansda, J0R PRIAEIRY JeBRRRL )
PN N Bl Oh! el Bpeb IR 5°38, obfebuotbit il sl
P bbbt ol ity sighiorsh i g 3 ©
% -( 2orégblash 18 %g?rg]. ;&5)(-12'1*12-% 28ee-{§ 2K]-2U Anbebizy iy 2
' banzyloxyethyl)phenyl]-2-hydroxyethyl]§m4no]-1,2,3,4-
tetrahydronéphthalen-7-yloxy]acetyl]morpholine in the oily
form. | |
IR (neat): 3403, 1655, 1649 cm™
lH-NMR (CDC1ls)
5 ppra: 1.40~1.80 (4H, m), 2.00-2.10 (1, m), 2.50-3.10
(94, m), 3.40-3.75 (9H, m), 4.51 (2H, B), 4.55-4.65
(3H, m), 5.05 (2H, &), 6.64 (lH, d, J=2.7Hz), 6.72
(1H, dd, J=8.4, 2.7Hz), 6.88 (1H, d, J=8.4Hz),
6.95-7.05 (1H, m), 7.15-7.45 (12H, m)
Spacific rotation: [&]s® = ~46.9° (c. = 0.52, CHCl,)
Reference Example 10

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

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

under ice-cooling, and the mixture was stirred for 1 hour.



Ref erence Exanple 10 Ethyl 2-[(2S)-2- [[(2RS) 2- hydr oxy- 2- (4- hydr oxy- 3-
hydr oxynet hyl phenyl ) et hyl ] am no] -1, 2, 3, 4

t et r ahydr onapht hal en- 7- yl oxy] acet at e vater (500 M) and net hyl ene chloride
(1,000 M) were added to 42.5 g of ethyl (S)-2-(2-am no-1, 2, 3, 4-

t et r ahydr onapht hal en- 7-yl oxy) acet at e hydrochl oride, 19.0 g of sodium

bi carbonate was added to the m xture with stirri.ng under ice-cooling, and
the mixture was stirred for 1 hour.® 55 The organic |ayer was separat ed

and dried over anhydrous magnesi um sul fate and then the sol vent was
evapor at eFhgn @Tgandfudayen svrtureeparrtet And jdrledover aphydrousl ved in

370 M of N, N-di.net hyl formam de, 220 ml of N, N-di met hyl f ormam de sol uti on
contalnln&ﬂﬂﬁﬂﬁiﬁﬂb Fuliateqnd (then the sclvent was évaporated under

T OB ot i) SRR B R

of “sodi uniBofshs %&éﬂ%ﬁl&%w A ﬂiasorfé(*ﬁgﬁd%né’eotﬁaﬁéf%ﬁfwéa wi th
1

ot Oers) 531¥@2592§§?l%3n%%*$ure% O A Do "oxt ract ed i

et hyl acelieth}lBedsb(as2-wqs 1yaEhaibadlE-4alen akhdrdttie ddL RIS to

anhydr ous nagnesi um
the solution with stirring at -10°C, and the mixture was

subjectad to 1 hour of reacticn at 0°C. The reaction
solution was cooled to ~10°C, 14.0 g of sodium borohydride
and 180 ml of ethanol were added to the solution with
stirring in that order, and the mixture was subjected to 1
houx of reaction at 0°C. The reaction mixture was'pourad
into ice-water, extracted with ethyl acetate. The extract
was washed with water and then dried over anhydrous magnesium
sulfate, and the solvent was evaporated under reduced
pregsure. The raesultling residue wag dissolved in 350 ml of
tetrahydrofuran, 22 g of triethanolamine was Added to the
solution, and the mixture was heated under reflux for 12
hours. After cooling, water was added to the reaction
solution, anc the mixture was extracted with ethyl acetate.
The extract was washed with water and then dried over
anhydrous magnesium sulfate. . Thereafter, the polvent was
evaporated under reduced pressure and the resulting rasidue
was pgrified 5y gilica gel medium pressure liguid column
chromatography (eluent: ethyl acetate/ethanol = 7/1) to give

12.7 g of amoxphous ethyl 2-[(28)-2-[[(2RS)-2-(2,2~



sul fate, and the sol vent was evaporated under reduced pressure. The
resulting residue was dissolved in 350 m of tetrahydrofuran, 22 g of

tri et hanol am ne was added to the solution, and the m xture was heated under
reflux for 12 hours. After cooling, water was added to the reaction
solution, and the m xture was extracted with ethyl acetate. The extract was
washed with water and then dried over anhydrous nmagnesium sul fate. -
Thereafter, the solvent was evapéfated under reduced pressure and the

Chr ot GOHBRRPYLBRDERE L. 2y a g koBABRA0N) 2 R O R SHIOE 1ERtAg of
A e
8 RRTASEER e PR L () 1 10
(?H’-@’lf'ﬁ'&zﬁg&%_ H m, 2.50-3: 10 (7H, m, 4: 27 (2H, q, J:Z. .1Hz),.
4.55-4.6 Y, 4’84 (2H, s), 6.61 (1H, s), 6.69 (1H, dd, J=8.4, 2.6Hz),
010,121 L5808 (4l g0 Fult bl ) g Bk i O
1, 3-di oxgru f-2h ) - 2: bpdsoxpeihyul,] ay,nal. 2%, 228,4q, J=7.1Hz),

4.55-4.65 (3H, m), 4.84 (2H, s8), 6.61 (1H, 8), 6.69

(1H, dd, J=8.4, 2.6Hz), 6.79 (1R, 4, J=B8.4Hz), 6.99

(18, d, J=8.4Hz), 7.02 (1H; 8), 7.13 (1H, d, J=8.4Hz)

Ethyl . 2-[ (28)-2-[ [ (2R8)-2-(2,2-dimethylbenzo[1,2-d]~

1,3-dioxan~6~y1)-z-hydroxyethfl]amino]«l,2,3,4u )
tetrehydronaphthalen-7-~yloxylacetate (11.5 g) was suspendad
in 75 ml of 1,2~dimethoxyethane, 252 ml of 1 N hydrochloric
zcid was added drcpwise'to the suspension while keeping the
temperature at 20°C or lower, and the resulting mixture was
subjected to 30 minutes of reaction at room temperature.
Then, 23.3 g of sodium bicarbonate was added while stirring
at 0°C, and “he mixture was extracted with ethyl acetate.
The extract was Qﬁshed with saturated sodium bicarbonate
agqueous solution and brine and then dried over anhydrous
magnesium sulfate. Thereafter, the solvent was evaporated
under reduced pressure and the resulting residue was purified
by silica gel medium pressure ligquid column chromatogfaphy
(eluent: ethyl acetate/ethanol = 5/1) to give 7.2 g of

amofphous ethyl 2-[(25)-2-[[(2RS)~2-hydroxy-2-(4-hydroxy-3-



t et r ahydr onapht hal en- 7-yl oxy] acetate (11.5 g) was suspended in 75 m of

1, 2-di net hoxyet hane, 252 ml of 1 N hydrochloric acid was added dropw se to
t he suspension while keeping the tenperature at 20C or |ower, and the
resulting m xture was subjected to 30 mnutes of reaction at room
tenperature. Then, 23.3 g of sodium bi carbonate was added while stirring at
O[err]C, and the m xture was extracted wth ethyl acetate. The extract was
washed with saturated sodi um bi car gpnat e aqueous sol ution and brine and
then dried over anhydrous magnesium sul fate. Thereafter, the solvent was

evaporatedhyaﬂekymedugaﬁhah?asutayaqdmuhe]nesauebng residue was purified by
silica gel- nmedium pressure liquid colum chromatography (el uent: ethyl

acet at e/ ettethpahydbbfikphthgilen-7=FloxyllagatagPeus et hyl
2-[(2S)-2-[[(2RS) - 2- hydr oxy- 2- (4- hydr oxy- 3- g 27 hydr oxynet hyl phenyl )

et hyl ] am nBR (332)3,319ietiiﬁ}dréﬁiﬁhtﬂﬁﬁ@nﬁwLyloxy]acetate. | R (KBr):

3191, 1763, 1752, 1738 cnferr] 1H NVR (DVMBO-d6) [err] ppm 1.15-1.25 (3H,
m, 1.35- I'Hs¥MRIHD¥BO=ds)70 (1H, br s), 1.85-2.00 (1H, m, 2.35-2.50 (1H,

! 4 94 (Arepr 3. Lb-baZ81(BRn sy 1a58sLet80(LBr, My TarBo (15 d L
J=8. 2kz), PIE? ZHy 9 37588 %b (1w, m), 2.35-2.50 (1H, m), 2.55-3.00
(6H, m), 4.10~4.20 (2H, m), 4.40-4.55 (3H, m), 4.65-~4.70
(24, m), 4.94 (1H, br 8), 5.08 (1H, br s), 6.55-6.70 (2H,
m), 6.69 (1H, d, J=8.2Hz), 6.95 (1H, d, J=8.2Hz),
7.01 (1H, d, J=8.2Hz), 7.25~7.30 (1H, m), 9.17 (1H, br s)
Roference Example 11 . :
4-{(28)-2-[[(2RS)=2~(2,2-Dimethylbenzo[l,2-d]~1, 3~
dioxan=-6-yl)-2-hydroxyethyljamino]=1,2,3, 4~
tetrahydronaphthalen—7;yloxy]-N,N-dimethylbutyramida :
(S)-4-(2-Amino=-1,2,3,4-tetrahydronaphthalen~-7-yloxy)-
N,N-dimethylbutyramide (263 mg) and 360 pul of triethylamine
were digsolved in 5 ml of N,N-dimethylformamide, 2 ml of N,N-
dimethylformamide soclution containing 245 mg of 2-bromo-l-~
(2,2-dimethylbenzofl,2-d}~1,3=dioxan-6-yl)-l1l-ethanone was
added to the solution with stirring under ice-cooling, and
the mixture was subjected to 25 minutes of reaction. With
stirring under ice-ccoling, 220 mg of sodium borochydride and
5 ml of ethanol were added to the reaction solution, énd the
mixture was stirred for 1.5 hours. The reaction solution was

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

extract was washed with water and then dried over anhydrous



7.01 (1H, d, J=8.2Hz), 7.25-7.30 (1H, m, 9.17 (1H, br s) Reference Exanple
11 4-[(2S)-2-[[(2RS)-2-(2, 2-Di net hyl benzo[ 1, 2-d] -1, 3-

di oxan- 6-yl) - 2-hydroxyet hyl ]am no] -1, 2, 3, 4-

t et r ahydr onapht hal en- 7-yl oxy] - N, N- di et hyl but yram de (S)-4

(2- Am no-1, 2, 3, 4-tetrahydronapht hal en-7-yl oxy) - N, N-di net hyl butyram de (263
ng) and 360 [err]l of triethylaning were dissolved in 5 m of

NN- di met hyl f ormam de, 2 ml of N,N—‘ﬁinethylfornanide sol uti on cont ai ni ng
245 ng of 2-brono-1- (2, 2-dinethyl benzo[ 1, 2-d] -1, 3-di oxan-6-yl)-1-et hanone
was addedna@nébeumobil EafeV t Phet oliveaturde’ evaposeed @nddid ddiidaat ur e
was subjected to 25 mnutes of reaction. Wth. stirring under ice-coollng,

220 ny ofpsesisupepo? chydofdeespdhydrofatant balaltioer contddning 260 mepcti on
solution, and the m xture was stirred for 1.5 hours. The reaction solution
was pour exff | trbethenodaninenwaexeddedetionthe resultiogt xpaldliey ewid act was
washed with water and then dried over anhydrous 58 magnesi um sul f ate.

The sol veite iaixtyspovas cheatedr undaucsafpras §orec 1 27hpurss. + Watsry wasf ur an

SO g L 2B P TR, i nd 450! Sab 2uponiad?
Sted, L SR AL e B i S tRsaciAL LY Lt

then dried crer -anbydrous magnesium sulfate. The solvent was
evaporated under reduced pressure and the resulting residue
was purified by silica gel medium pressure liquid column
chromatography.(eluent: ethyl acetate/ethanol = 6/1) to give
165 mg of amorphous 4-[(25)~2-[[(2RS)-2-(2,2- -
dimethylbenzo[1,2-d]—1,3—dioxan-6-yl)—Z-hydroxyethyl]amino]-
1,2,3,4—tetrahydronaphthalen-7—yloxy]-N,N-dimethylbutyrémide.'
IR (KBr): 3445, 1631 cm! |
lH-NMR (CDCly)
6§ ppm: 1.53-1.70 (7H, m), 2.00-2.20 (3H, m), 2.45-3.10

 (15H, m), 3.95-4.05 (2H, m), 4.60-4.65 (1H, m), 4.85 (2H, =),
6.60 (1H, s), 6.65~6.75 (1H, m), 6.80 (1H, d, J=B8.4Hz), 6.98
(1€, d, J=8.4H=2), 7.03 (1H, &), 7.10-7.20 (1H, m)
Example 1

2f[(2S)—2—[[(ZRS)—2-Hydroxy—2~(4-hydroxy~3-.
hydroxymaethylphenyliethyllamino]=1,2,3, 4~
tetrahydronaphthalen-7-~yloxy]-N,N-dimethylacetamide
(compound 1)
Ethyl 2-[(28)-2—[[(ZRS)-2—hydroxy-2—(4—hydroxy;

3-hydroxymethylphenyl)ethyljamino]~1,2,3,4~ |



then dried [err] anhydrous magnesium sul fate. The solvent was evaporated
under reduced pressure and the resulting residue was purified by silica gel
medi um pressure |iquid colum chromatography (eluent: ethyl acetate/ethanol
= 6/1) to give 165 ng of anorphous 4-[(2S)-2-[[(2RS)-2-(2, 2-

di met hyl benzo[ 1, 2-d] - 1, 3- di oxan- 6-yl ) - 2-hydr oxyet hyl ] am no] -

1, 2,3, 4-tetrahydronapht hal en- 7-yl oxy] - NN- di net hyl butyram de. IR (KBr):
3445, 1631 cnierr] 1H-NWR (CDCl[ertdy) 6 ppm 1.53-1.70 (7H, n), 2.00-2.20
(3H, m, 2.45-3.10 (15H, nm), 3.95-4.05 (2H, nm), 4.60-4.65 (1H, n), 4.85
(2H, s), tetfahgironpphthalef-7>ylbisky Jgcet®td0 (2L180 ) wa® 4HdBgolectB ( 1H,
d, J=8.4Hz), 7.03 (1H, s), 7.10-7.20 (1H, m Exanple 1

2-[(29) - 21$[%QRB} gfkyetyxyyﬂzynhmyundwynsion containing 17.9 g of
hydroxynethy] enyl]ethyl]am no]-1,:2, - tetrah%Qronaphthalen- 7 -yl oxy]
-N, N-di me& g@,(ggﬁp§g§dsgg ﬁ?ﬂ was sealed in a tube and

l
3 L%?&fﬂf@iﬁ%@@ﬂyg PhPRER: 6% FRastion at 65C. The reaction
OB G bR S B L 4 T
SO'“ti(”‘f@@hfffhﬁdrbﬂ;&u&“@ﬁsaﬁﬁrzfied by aminopropylated silica gel
medium pressure liquid column-chrcmatqgrqphy (eluent:
chloroform/methanol = 10(1) to give 1.58 g of amorphous 2~
[ (28)=-2-[ [ (2RS)-2-hydroxy~2~(4-hydroxy=3-
hydroxymethylphenyl )ethyl Jamino]-1,2,3,4-
tetrahydronaphthalen-7-yloxy]~N,N-dimethylacetamide -
(compound 1).
IR (KB&): 335, 165% cm’!
'H~NMR (CDCl;) |
§ ppm: 1.50-1.65 (1H, m), 1.95-2.10 (1H, m), 2.45-2.60
(18, m), 2.65-2.85 (3H, m), 2.85-3.00 (6K, m), 3.05-3.10
(38, m), 4.55-4.70 (3H, m), 4.75-4.85 (2H, m), 6.55-6.65
(1H, m), 6.65-6.75 (1H, m), 6.80-6.85 (1M, m), 6.90-7.05
(24, m), 7.10-7.20 (1H, m)
Exzample 2 ‘
The following compounds were cobtained in the same
mannex as described in Example 1. _
' 2—[(28)—2-[[(2RS)-2~Hydroxy—2—(4~hydroxy—3—
hydroxymethylphenyl )ethyljamino}=1,2,3,4~
tetrahydronaphthalan-7-yloxylacetamide (compound 2)

Amorphous



subj ected to 36 hours of reaction at 65C. The reaction solution was
concentrated under reduced pressure and the resulting residue was purified
by am nopropyl ated silica gel mediumpressure liquid colum chronatography
(eluent: chl oroform nmethanol = 10/1) to give 1.58 g of anorphous 2-
[(25)-2-[[(2RS) - 2- hydroxy- 2- (4- hydroxy-3- hydroxynet hyl phenyl
)ethyl]am no] -1, 2,3, 4- tetrahydronaphthal en- 7-yl oxy]

- N, N—d|nethylacetan1de (compound 1$0 IR (KBr): 3395, 1652 cnferr] 1H NMR
(cbcerr]) 6 ppm 1.50-1.65 (1H, nm, 1.95-2.10 (1H, m, 2.45-2.60 (1H,
m, 2.65- ZB5{XB#): nJ41Q, 86686 06m(*6H, m), 3.05-3.10 (3H, n), 4.55-4.70 (3H,
m, 4.75-4.85 (2H, n), 6.55-6.65 (1H, nm), 6.65-6.75 (1H, m, 6.80-6.85 (1H,
m, 6.90- ?HGBMBZHDMﬁP-dZ)lo 7.20 (1H, m Exanple 2 The fol | owi ng conpounds
were obtained in the same manner as described in Exanple 1.

2-1(29) - 2.5 [REMS) -b4frelk b - QZI'(A-th/drbé@ﬁ'@ 00 (1H, m), 2.40-3.00
Lewr anyar Ggm e F0A o] ke dh aed (£drbohal 3, Abe phedB 60
(1H, br s), 5.08 (IH, br s), 6.60~6.75 (3H, m), 6.90-7.05
(28, m), 7.25-7.30 (1H, m), 7.35 (1H, br s), 7.44 (1H, br s),
9.15 (1H, br s) _ ,
4=[2~[ (28)-2-[ [ (2RS)-2~Hydroxy-2-( 4-hydzroxy=3~
hydroxymethylphenyl)ethyljamino]-1,2,3,4- |
tetrahydronaphthalen-7-yloxyJ]acetyl Jmorpholine (compound 3)
Amorphous ’ | -
IR (XBr)s 3400, 1645 cm"!
lH-NMR (DMS50-d,)
6 ppm: 1.35-1.80 (2H, m), 1.85-2.00 (1H, m), 2.35-2.95
(7H, m), 3.35=3.65 (8H, m), 4.40-4.55 (3H, m), 4.70-4.75
(2H, m), 4.89 (1H, br s), 5.03 (1H, br), 6.55-6.75 (3H, m),
6.90-7.05 (2H, m), 7.25~7.30 (1H, m), 9.13 (1H, br s)
1-[2-[(28)—2-[[(2RS)—2-Hydroxy-2—(4—hydroxy-3—
hydroxymethy;phehyl,ethyl]amino]-l,2,3,4~
tetrahydronaphthalen-7~yloxyjacetyl]piperidine {(compound 4)
Amorphous
IR (KBr): 3381, 1635 cm?
'H-NMR (CDC1,)
& ppm: 1.35-1.80 (7H, m), 1.95-2.10 (1H, m), 2.40-3.10
(7H, m), 3.40-3.65 (4H, m), 4.55-4.65 (3H, m), 4.85
(24, ), 6.60-6.75 (2H, m), 6.80-6.90 (1H, m), 6.97



IR (KBr) : 3410, 1666 cnjerr] 1H NWVR (DVSO-d6) [err] ppm 1.40-1.75 (2H,
m, 1.85-2.00 (1H, m, 2.40-3.00 (7H, m, 4.30-4.35 (2H, m, 4.40-4.55 (3H,
m, 4.93 (1H, br s), 5.08 (1H, br s), 6.60-6.75 (3H, m, 6.90-7.05 (2H, m,

7:25-7.30 (1H, m, 7.35 (1H, br s), 7.44 (1H br s), 9.15 (1H br s)
4-12-1(29)-2-[[(2RS) - 2- Hydr oxy- 2- ( 4- hydr oxy- 3-

hydr oxynmet hyl phenyl ) et hyl ] am no] -1, 2, 3, 4-

t et r ahydr onapht hal en- 7- yl oxy] acet ylé1] nor phol i ne (conpound 3) Anorphous IR
(KBr): 3400, 1645 cnferr] 1H NWR (DVMSO-d6) 6 ppm -1.35-1.80 (2H, m,

1. 85- 2. 00( LEH, dp) I=B.38),99 .OFH,( 18, 3. I35 ),8H 1), 4.40-4.55 (3H, m,
4.70-4.75 (2H, m, 4.89 (1H, br s), 5.03 (1H, br) , 6.55-6.75 (3H, m,

6. 90- 7. 05(1Hy, diy) I=B. 28¢3. 30 (1H, m), 9.13 (1H br s)

iyl oxyiet hyl phendFGRMAICERI Ao 11 2583 4~ Bybixdny- 2~ (4-hydzoxy-3-
L RR RS e RSB BB % S oun ) prornove 1B
13T b egtalSednttn Py o Bt e (S 57
Amorphous
IR (KBr): 3374, 3304, 1645 cm*
‘H-NMR (éDCl,)
& ppm: 1.50-1.65 (1H, m), 1:80-2.10 (5H, m}), 2.40-2.55
(1B, m), 2.63-3.00 (6H, m), 3.52 (4H, t, J=6.9Hz), 4.50-4.65
(3%, m), 4.75-4.85 (28, m), 6.55-6.75 (2H, m), 6.80=6.85
(1E, m), §.95-7.05 (2, m}, 7.10-7.15 (1H, m)
Exanmple 3 '

(=)=2~=[(28)=2~[[ (2R)~2~Hydroxy-2- (4-hydroxy-3-
hydroxymethylphenyl)ethyl jaminoi=1,2,3,4~
tetrahydronaphthalen-7-yloxy]-N,N-dimethylacetamide
(compound 6 '

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

solution and theleOncentrated to dryness under reduced



61 (1H, d, J=8.3Hz), 7.06 (1H, d, J=2.1Hz), 7.17 (1H, d, J=8 Hz) 1-]
2-1(2S)-2-[[(2R) - 2- Hydr oxy-2- (4- hydr oxy- 3-

hydr oxynet hyl phenyl ) et hyl ] am no] - 1, 2, 3, 4-

t et r ahydr onapht hal en- 7-yl oxy] acetyl ] pyrrol i di ne (conpound 5) Anorphous IR
(KBr): 3374, 3304, 1645 cnferr] 1HNWR (CDCl[err]) [err] ppm 1.50-1.65
(1H, m, 1.80-2.10 (5H m, 2.40-2.55 (1H, m, 2.65-3.00 (6H m, 3.52 (4H
t, J=6.9Hz), 4.50-4.65 (3H m, 4.96-4.85 (2H, m, 6.55-6.75 (2H, m ,
6.80-6.85 (1H, m, 6.95-7.05 (2H, m, 7.10-7.15 (1H, m Exanple 3

(- [(xﬁﬁﬁﬂﬂpﬂqzFU@éhtghydng£@¢4m-tnqunhanbl were added to the

h xynethylphenyl)et ]an1n§!

t hy d resadiit J}Ae)md M@me%ﬁ%ﬁﬁﬁjéﬁmmcs by

g, | E,f(é?,l; [%(ZR) R r %@tm%%qﬁgl enzo 91 wa.J concantrated under
t y

i 56 nrBRerd Brha iRl o e 3*%%?5?%%% éﬁﬁzé%%%%&?’;éﬁgd

to the s r
subj ect egk#&)w %s odrgeia :yé{ room npera%]gli‘ﬂﬁie rea n sol ution

was chromatography (eluenta ethyl acetgte/athanol = 5/1) and then

)-2-
ydr o
etra
)-2-
3-di
ra

recrystallized from methanol to give 142 mg 0f (~)=2~[(2S)~2~
[[(2R)~2-hydroxy-2~(4~-hydroxy-3-
hydroxymethylphenyl)ethyljamino]-1,2,3, 4~
tetrahydrénabhthalen—?-yloxy]—N,N-dimethylacetamide ( compound
6) having a melting point of 175 to 176°C. -
.IR (KBr): 5353, 1648 cnt
IH-NMR (DMSO-ds) |
5 ppm: 1.40-1.50 (1H, m), 1.65 (1H, br &), 1.85-1.95
(1H, m), 2.43 (1H, dd, J=15.8, 8.4Hz), 2.55-3.00 (12H, m),
4.40-4.55 (3H, m), 4.70 (2H, s), 4.95 (1H, br), 5.05-5.15
(1H, m), 6.55-6.70 (3K, m); 6.93 (1H, d, J=8.3Hz), 7.00
(1H, dd, J=B.2, 2.0Hz), 7.27 (1K, d, J=2.0Hz), §.20 (1H, br)
Specific. rotation: [@]p?® = -80.0° (¢ = 1.03, AcOH)
Example 4
(=)=1=[2-[(28)~=2-[[(2R)-2~Hydroxy~2~(4-hydroxy-3-
hydroxymethy ~phenyl)ethyl lJamino]-1,2,3,4~
tetrahydror. _ athale: ~7-yloxylacetyl Jpyrrolidine (compéund 7)
Using (-)=-!-[2-[(28)-2~[[(2R)-2~(2,2~
dimethylbanzo[l,z-d]-l,3—dioxan—6—yl)—2—hydroxyethy1]amino]—

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



neutralized by addi ng saturated sodi um bi carbonat e agqueous sol uti on and
then concentrated to dryness under reduced 62 pressure. Tetrahydrofuran
and et hanol were added to the resulting residue and insoluble materials
were renmoved by filtration. The resulting filtrate was concentrated under
reduced pressure, and the resulting residue was purified by am nopropyl at ed
silica gel nediun1pressure I i qui d col um chronmat ography (eluent: ethyl

acet at e/ et hanol 5/1) and then reggystallized from nethanol to give 142 ng
of (-)-2-[(28)-2- [[ (2R) - 2- hydr oxy- 2- (4- hydr oxy- 3-

hydr oxy meigidceitmd )of Bstdmpiancd -wag, Bepeated to give (~)-1-[2- .

t et rahydr onapht hal en- 7-yl oxy] - N, N- di net hyl acet anj de (conpound 6) having a
mel ting. le(lﬂS)e-fZ-JMS(ZR))-lmd#WI'I’@r § 4~ToystEo YL‘BQB cnerr] 1H NVR ( DMSO- d6)

? Egms 18%%%@%@%ﬂgfﬁéwﬂ1@kés (%h‘ -y (12 73) ’(2& 42)(12’ 9gd’
(i od." sasasmSpispaapiilionsfryios l@%‘ﬂéﬁ%@ﬁ%’?ﬂéﬁ& ottty 20
Eog atl'fg (11%5; i%%{%&lﬁ%ﬁélo %Zh]tydf’lbg(w r&&2pPte1fization
solvent: methanol).
IR (KBxr): 3327, 1646.cm™
IH-NMR (DMSO=-d;)
§ ppmi 1.40-2.00 (7H, m), 2.43 (1H, dd, J=16.1, 8.7Hz),
2.55-3.00 (6H, m), 3.31 (2H, t, J=6.8BHz), 3.45
(2H, t, J=6.8Hz), 4.40-4.55 (3H, m), 4.62 (2H, s),
4.93 (1H, br s), 5.08 (1H, d, J=3.7Hz), 6.55-6.75 (3H, m),
6.3 (1H, d, J=8.3Hz), 7.00 (1H, dd, J=8.2, 2.0Hz), 7.27
(1B, d, J=2.0Hz), 9.17 (1H, br s)
Specific rotation: {43325 = -71.3° (¢ = 1.12, AcOH)
(-)-1-[2-[(28)-2~[[(28)~2-Hydroxy-2-(4~hydroxy-3~
hydroxymethylphenyl)ethyllaminol-1,2,3, 4~
tetrahydronaphthalen-7-~yloxylacetyl]pyrrolidine (compound 8)
Using (=)=1=[2-[(28)~2-[[{(28)~2~(2,2~
dimethylbenzo[1l,2~d]-1, 3=-dioxan~-6~-yl)=2-hydroxyethyl Jamino]-
1,2,3,4-tetraehydronaphthalen~7-yloxylacstyl]lpyrrolidine, the
procadure of Example 3 wap repeated to give amorphous
(=)=l-[2-[{28)=2~[{(28)=-2~hydroxy~2=~(4~hydroxy-3-
hydroxymethylphenyl}ethyl jamino]~1,2,3,4-~
tetrahydronaphthalen-7-yloxylacetyl]pyrrolidine {(compound 8).
IR (XBr): 3297, 1645 cm™ '



hydr oxynet hy- phenyl )ethyl]Jam no] -1, 2,3,4- [err] -7-yloxy]acetyl)pyrrolidine
(conpound 7) Using (-)-[err]-][2- [(28) 2-[[(2R)-2-(2, 2- dinmethylbenzol 1,
2-d] -1, 3-dioxan-6-yl)-2-hydroxyethyl]am on]-

1, 2, 3, 4-t et rahydr onapht hal en- 7-yl oxy] acetyl pyrrolidine, the 63
procedure of Exanple 3 was repeated to give (-)-1-[2-

[(2S)-2-[[(2R) - 2- hydr oxy- 2- (4- hydroxy 3- hydroxynet hyl phenyl ) ethyl ]am no
-1,2, 3,4- tetrahydronaphthal en-7- yoxy] acetyl ] pyrrolidine (conpound 7)
having a nelting point of 192 to 195[err]C (recrystallization sol vent:

met hanol *H=NMR( KBMSO-832F, DABU6. cn{ err] 1H- NVR (DVBO-d6) [err] ppm
1.40-2.00 (7H, m, 2.43 (1H, dd =1 87Hz&s%2 55-3.00. (6H, m, 3.31

(2H, t, F-EEM) mw(wrm.n&md-&%

6 )3H2n‘}1 4.62 (2H, s),

L2 e 8 a s B 9 Tl B A % L
s eci ot at err
()) E [ 2- 8[7( *T{Z@&l Féh#gxgligi (ﬁ h'{/%é e%;g ( yﬁo&%ﬁ’étﬁi!phenyl ) et hyl

am noj - 1425?1

8)

(15 PL4EISEETEP "hED; T4 4OXYAS% Y1 | Bygg0l 1 i ne (compounc

(1H, d, J=2.6Hz), 6.63 (1H, dd, J=8.4, 2.6Hz), 6.69
(1H, d, J=8.2Hz), 6.93 (1H, d, J=B.4Hz), 7.01
(1, dd, J=8.2, 2.0Hz), 7.25 (iH, d, J=2.0Hz)

Specific xotation: [a];* = -45.8° (c = 1.00, AcOH)

(=)=2=] ('28)-2-[[ (28)-2-Hydroxy-2~(4-hydroxy-3-

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

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

{compound 9)

Using (-)-2-[ (26)=~2-[[(28)-2~-(2,2-~

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

IR (film): 3297, 1650 cm-

'H~NMR (CDCls)

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

(1H, dd, J=15.6, 8.7Hz), 2.65-3.00 (9H, m), 3.07 (34, 8),
4.52 (1H, dd, J=8.8, 3.6Hz), 4.62 (2H, s), 4.71 (2H, s),



cUsing (-)-1-12-((29)-2-[[(29)-2-(2, 2-

: di et hyl benzo[ 1, 2-d] - 1, 3- di oxan- 6-yl ) - 2- hydroxyethyl]anlno]

- 1,2, 3, 4-tetrahydronapht hal en- 7-yl oxy] acetyl ] pyrrolidine, the procedure of
Exaane 3 was repeated to gi ve anorphous
(-)-1-12-[(29)-2-[[(2S)-2-hydroxy-2-(4-hydroxy-3- hydroxynet hyl phenyl ) et hyl
am no] -1, 2, 3, 4- tetrahydronapht hal egs7-yl oxy] acetyl ] pyrrolidine (conpound
8). IR (KBr): 3297, 1645 cnferr] 64 1H NVR (DMSO-d6 + D20) [err] ppm
1.40-1.50 (1H, m, 1.70-2.00 (5H, n), 2.41 (1H, dd, J=15.6, 8.4Hz),
2.55-2.95 (658 M1K3. @8 2B, 6He)J=6.881z]1H3.dd, (Q#ﬁ g, 2= 6H8I)12) 4.45 (2H,
s), 4.51 (1H, dd, J-8.4, 4.1Hz), 4.59 (2H, s), 6.58 (1H, d, J=2.6Hz), 6.63
(1H, dd, J=8.78 anrtq, 5-3933aw, 6.90=8,0017f 2Hp B3, (1H07d, J=8.4Hz),7.01
(1H, dd, J=8.2, 2.0Hz), 7.25 (1H d, J=2.0Hz) Specific rotation:
[[err]][err{iH %:8“‘@ 3, 1108k )\cG—l) (-) 2 F(2S)-2-]

tett anydr ofBRREEAE FHEAFIRST APl Tt Lo ke b QRO AEIRE S) Ui ng

G et hyl behzol 1, 23% 6 %%%%-ng BRSPS A TEREY =3
hydroxymethylphenyl)ethyl]am;no]-1 2,3,4-
tetrahydronaphthalgn-7-yloxy]—N,N—dime;hylbutyramide
(conpound 10)

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

IR (KBr)s 3438, 1623 cm™

IH-NMR (DMSO-d;)

§ ppm: 1.40-1.55 (¥, m), 1.85-2.00 (3H, m), 2.40-3.00

(16H, m), 3.85-3.95 (2H, m), 4.45-4.55 (3, m), 4.90-5.00

(1%, m), 5.05-5.20 (1H, m), 6.60~6.75 (3H, m), 6.93

(1H, d, J=8.5Hz), 7.01 (1H, d, J=6.8Hz), 7.25-7.30 (1H, m),

$.17 (1H, br s) '
(~)=-4-(2~[(28)-2-[[(2R)-2-Hydroxy-2~(4=-hydroxy-3~-

hydroxymethylphenyl)aethyljamino]~1,2,3,4~ )

tetrahydronaphthalen-7-yloxyjacetyl jmorpholine (compound 11)



'GTE 28128 1EHA34:

, 3, 4-tetrahydr onapht hal en- 7-yl oxy] - N, N-di met hyl acet am de, the procedure
Exanpl e 3 was repeated to give anorphous
(-)-2-1(29)-2-[[(2S)-2-'"hydr oxy- 2- (4- hydr oxy- 3-

hydr oxynet hyl phenyl ) et hyl ] am no] - 1, 2, 3, 4-

t et r ahydronapht hal en- 7-yl oxy] - N, N- di et hyl acet am de (conpound 9). IR
(film: 3297, 1650 cnferr] 1HNWR (€&PC [err]) 6 ppm 1.50-1.65 (1H m,
1.95-2.05 (1H, m, 2.46 (1H, dd, J=15.6, 8.7Hz), 2.65-3.00 (9H, m, 3.07
(3H, s), 4.52 (1H, dd, J-8.8, 3.6Hz), 4.62 (2H, s), 4.71 (2H, s), 65
6.58 (1H, d, J=2.6baing6{69~E+EH2-dq2S)=8~4[ (2Re+H2Y (26278 (1H, d, J=8.3Hz),
6.90-7.00 (2H, , .07 (1H, dd, J=8.3, 1.9Hz) Specific rotation:
[[err]][edimethgiéﬁaFQ{i}26§i=11309§°ﬂéeﬁf'Hi)‘ Bydroxyethyl amino] -

4-1(2S)-2- 2RS) - 2- Hyd -2-(4-hyd - 3- _hyd t hyl 1) et hyl

ot o], 1. br 8y 4. &L BT ENPURSHRBROIRSART Ty IR FY | ERORY T REE RO AT arhifs
d 10 i -12- L(29) -.2- _2.(2 9.

(i ot ny| DBROEPIUSSOpE | Efanpie) 3 yas FEpaSaR 8 give, amozphous

1,2,3,4-tet hglen- |_¢ = | o] .de, th d

ot b, E-S2 R 2D 108 LA AR oK ydat uibysongamite. the procedure
hydroxymethylphenyl )ethyl]amino]~1,2,3,4~

tetrahydronaphthalen-7~-yloxyjacetyl Jmorpholine (compound 11).
iR (KBr): 3400, 1647 cm
JH-NMR (DMSO~ds)
§ ppm: 1.35-1.75 (iH, m), 1.85-1.95 (1H, m), 2.30-3.00
(7H, m), 3.40-3.65 (8H, m), 4.40~4.55 (3H, m), 4.73

. {284, 8), 4.90-5.00 (1H, m), 5.08 (1H, d, J=3.9Hz), 6.60~6.75

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

having a melting point of 167 to 170°C (not recrystallized).



[(2S)-2- [[(2RS) 2- hydr oxy- 2- (4- hydr oxy- 3- hydr oxynot hyl phenyl ) et hyl

am noj - , 3, 4- tetrahydronapht hal en-7-yl oxy] - N, N- di net hyl but yram de
(conpound 10) IR (KBr): 3438, 1623 cnferr] 1H NVR (DMBO-d6) [err] ppm
1.40-1.55 (1H, m, 1.85-2.00 (3H, m, 2.40-3.00 (16H, n), 3.85-3.95 (2H,
m, 4.45-4.55 (3H, nm, 4.90-5. 0%7(1H m, 5.05-5.20 (1H, m), 6.60-6.75 (3H,
m, 6.93. (1H, d, J=8.5Hz) 1H, d, J=6.8Hz), 7.25-7.30 (1H m, 9.17
(1H, br s) (-)-4- [2 [ (2S)- 2- [[(2R) 2- Fydroxy 2- (4- hydr oxy- 3-

Pg?;gﬁzgﬁbggﬁﬁﬁ ? %3$% hﬁ%?gg%ﬁil%nérghglﬁhe (conpound 11) 66 Using
(=)-4 - -2-(2,2- dinethyl benzo[1, 2-d]-1 , 3-di oxan-6-yl)
- 2- hydroxﬁ{?m (%J{ﬁ% 1, 2. 3 4 tetrahydronapht hal en- 7- yI oxy] acet yl
() a2 (e T TEERy ot e Y 1 R0 S8 R A m & SRR e )
TS, gl 5 UL RO o g
4.93 (1H, br), 5.07 (1H, bx s), 6.62 (1H, d, J-~2.4Hz), 6.64
(1H, dd, J=8.2, 2.7Hz), 6.69 (1E, :i, J=8.2Hz), 6.94
(1H, d, J=8.3Hg), 7.00 (1H, dd, J~B8.2, 2.2Hz), 7.27
(1H, d, J=2.0Hz), 9.17 (1H, bx)
Specific rotation: [a]p® = -60.3° (¢ = 0.50, MeOH)
Example 5
(=)=2-[ (28)~2~[[ { 2R)-2-Eydzoxy=-2~[ é~hydroxy-3- (2~
hydroxyethyl )phenyl]ethyl jaminoj-1,2,3,4-
tetrahydronaphthalen-7-yloxy]-N,N-dimethylacetamide (compound
13) '
(-)-2-[(25)—2;{[(2R)—2~[4—Benzyloxy—3—(2-
banzyloxyethyl)phenyl]-2-hydroxyethy1]amino]-1,2{3,4—
tatrahydtonaphthalen-?-yloxy]-N,N-dimethylacetﬁmide (350 mg)
and 30 mg of 10% palladium-carbon were suspended in 3 ml of
acetic acid and the mixture was stirred at room temperature
for 16 hours in an atmosphere of hydrogen. The catalyst was
removed by filtration, the filtrate was concentrated uncer
reduced pressure, and the resulting resjidue was purified by
eminopropylated silica gel medium pressure liguid column
chromatography (eluent, ethyl acetate/ethanol = 5/1) to give
235 mg of amorphous (-)-2-[(2’5)-2—[[(2R)-2-—hy¢rexy-z-[4—

. hydroxy-B—(z-hydroxyethyl)phenyl]ethyl]amino]-l,2,3,44



6 ppm 1.35-1.75 (2H, m, 1.85-1.95 (1H, m, 2.30-3.00 (7H, m, 3.40-3.65
(8H, m, 4.40-4.55 (3H, m, 4.73 (2H, s), 4.90-5.00 (1H, m, 5.08 (1H, d,
J-3.9Hz), 6.60-6.75 (3H, m, 6.94 (1H, d, J=8.2Hz), 7.00 (1H, dd, J=8.2,
1.8Hz), 7.27 (1H, d, J=1.8Hz), 9.18 (1H, br s) Specific rotatlon
[[err]][err]=-53.2 (¢ = 0.53, MeOH)

(-)-1-[2-[(29-2-[[ (2R - 2- Hydr oxye82- ( 4- hydr oxy- 3- hydr oxynet hyl phenyl
)ethyl ]Jamino] -1,2,3,4- tetrahydronaphthal en-7-yl oxy]acetyl]pi peridi ne
(compound 12) Using (-)-1-[2-[(29)-2-[[(2R)-2-(2, 2-
d'"Ethy|bﬁétQ&hyardha@h&h&L@nw14@&dquz%hyﬁﬂthwﬁnﬂnﬂﬁcﬁﬂanﬂde {compound

2, 3, 4-tetrahydronapht hal en- 7-yl oxy] acetyl ] pi peri di ne, the procedure of
arrple 3184s repeated to give (-)-1-[2-[(2S)-2-

[[(2R) - 2- hydr oxy- 2- ydr ox ydroxynethylphenyl ) ethyl ] am no

]-1, 2, 3, 4IRt éKBzNyd éﬁ@phﬂﬁ§%eﬁmV yl oxyl acetyl ] piperidine (conpound 12)
haV|ng a peltlng 0|nt of 167 to 170[err]C (not recrystallized). 67 IR
(KBr): 3346-NMR4 &a)rr] 1H-N|\/R (DI\/BOdG) [err] ppm 1.35-1.80 (8H m,
1.8
4.6
(

1,
EX
[

5 (12%5 peny. b3~ B0RT-B%) 1L omICL 357 2i0 3 10 e 25525 0 6 ol
1H dd, J1§, 2442 3y, 59 @93@&)?, b, 65839115 %), 3.09
(34, 8), 3.90~ 4.00 (24, m), 4.61 (1H, dd, J=8.8, 3.8Hs),
4.64 (24, s), 6.62 (1H, d, J=2.7Hz), 6.71
(1€, dd, J=8.4, 2.7He), 6.87 (1H, d, J=8.2Hz),
6.98 (1H, d, J=8.4Hz), 7.05-7.15 (2H, m)
specific rotation: [a]p® = -59.6° (¢ = 1.10, MeOH) )
Bxamplé 6

(~)=2=[ (28 )=2~[ [ {2S)~2-Hydroxy-2-[ 4-hydzroxy-3-(2-
hydroxyethyl)phenyl]etﬁyl]amino]—l,z,3,4—
tatrahydronaphthalen-?-yloxy]-N,N-dimethylacetaﬁide ( compound
14) ‘

Using (~)~2-[(25)~2-[[ (26)-2~[4-benzyloxy=3=(2~
benzyloxyethyl )phenylj-2-hydroxyethyl jamino]-1,2,3,4~-
te;rahydronaphthélen»?-ylo#y]—N,N-dimathylacetamida, the
procedure of Example 5 was repeated to glve anorphous (-)-2§
[(25)=2-[[(25)~2~hydroxy-2~[4~hydroxy~3={2-
hydroxyethyl )phenyl lethyl Jamino}-1,2,3,4-
tetrahydronaphthalen-7-yloxy]~N,N-dimethylacetamids (écmpound
14).

IR (£ilm): 3282, 1652 cm™?



(1H, d, J=8.3Hz), 7.00 (1H, dd, J=8.2, 2.2Hz), 7.27 (1H, d, J=2.0Hz), 9.17
(1H,br) Specific rotation: [[err]][err] = -60.3[err] (c = 0.50, MOH)
Example 5 (-)-2-[(2S)-2-[[(2R)-2-Hydroxy-2-[ 4- hydroxy- 3-( 2-

hydr oxyet hyl ) phenyl ] et hyl am no] -1, 2, 3, 4- tetrahydronaphthal en- 7-yl oxyl

-N, N-di met-hyl acet am de (conpound 13) (-)-2-[ {2S)-2-

[[(2R) - 2-[ 4- Benzyl oxy- 3-( 2- benzyloxyethyl ) phenyl ] -2-hydroxyethyl ]
amno ]-1,2, 3,4- tetrahydronaphtha?én-? -yl oxy] - N, N-di net hyl acet anm de (390
ng) and 30 ng of 10% pal | adi um carbon were suspended in 3 m of acetic acid
and the mi XH+NMRWGDGLj)yred at roomtenperature for 16 hours in an

at nosphere of hydrogen. The catal yst was renoved by filtration, the
filtrate wasppdacedt 5Qt+-dd68nddH r 8ducdd Ipres98r  LHan@ -h@.4dsul ti ng resi due
was purified by aninoggogylated silic% gel nmedium pressure Hi%;id col um

chr omat ogr bpHy” @&k udf whyls 1&dware feritadsl (8Hz M) it @36y d 385 8y of
Py oy~ 3- 3 20y 63Bixy B ny By BBk FRs By B arng 1. {18388y J=8o@, 3.6Ha),
"y SICoBBR ke Vo0 (M 785, .8 (compound 13 I
(1H, dd, J=8.4, 2.6Hz), 6.78 (1H, d, J=8.0Hz), ‘
6.95-7.05 (3H, m) ,
Specific rotation: [a)p* = -28.7° (¢ = 1.12, MeOH)
2~ (28)~2~[ [ { 2RS ) =2~Hydroxy-2-[ 4~hydroxy=3-(2-
hydroxyethyl )phenyllethyljamino]~1,2,3,4~
tetrahydronaphthalan-?-yloxy]—N,N-&imethylacatamide
(compound 15)

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

IR (KBr): 3416, 1649 cm!

'H-NMR (CDC1,)

§ ppm: 1.55-1.70 (1H, m), 2.00-2.10 (1H, m), 2.50-3.15
(18%, m), 3.50 (1H, br s), 3.96 (2H, t, J=5.3Hz), 4.55-4.70
(34, m), 6.61 (11-1,'9), 6.71 (1, dd, J=8.4, 2.5Hz), 6.87
(14, d, J=8.1Hz), 6.98 (1H, d, J=B.4Hz), 7.05-7.15 (2&, m)



1H-NWR (CDCl [err]) [err] ppm 1.50-1.65 (1H, m, 1.95-2.10 (1H, m, 2.52
(1H, dd, J=17.5, 9.8Hz), 2.65-3.05 (11H, m, 3.09 (3H a), 3.90-4.00 (2H,
m, 4.61 (1H, dd, J=8.8, 3.8Hz), 4.64 (2H, s), 6.62 (1H d, J=2.7Hz), 6.71
(1H, dd, J=8.4, 2.7Hz), 6.87 (1H, d, J=8.2Hz), 6.98 (1H, d, J-8.4Hz),
7.05-7.15(2H, m Specific rotation: [[err]][err] =-59.6 (¢ = 1.10, MeOH)
Exanmple 6 (-)-2-[(2S)-2-[[(2S)-2- Hyidr oxy- 2-[ 4- hydr oxy- 3- ( 2-

hydr oxyet hyl ) phenyl ] et hyl ] am no] -1, 2, 3, 4-

t et r ahydr onapht hal en- 7- yl oxy] - N, N- di et hyl acet am de (conpound 14) Using
(-)-2-[(29) - 2-[[ (28I 21F42bE 28 0R-{3(@R) - 2—Hydr0xy—2—[4-hydr°xy-

benzyl oxyet hyl ) phenyl ] - 2- hydr oxyet hyl am no) -

tetrahydroﬁabﬂrgxﬁﬁﬁﬂeii QPhﬁnmldlarWiﬁlﬁa’é@Pdmlde? Ze procedure of

Exanmple 5 was r give anorp

[(2S)- 2- [[%QEEabgﬁgéggnﬁgéaE&nnydﬂéﬁvwﬂﬂegtYﬂQawsﬁﬁé@#}mfpHeﬁwpound 16)
Ccompound 14 )1 R 90 (23580 P AT 3T Eal {1 2R Byt baertemtr doriy
benzyloxyethyl)phenyl]-z-hydroxyethyllamino]-l,2,3,4-
tetrahydronaphthalen-?-yloxy]acatyl]pyffolidina, the
procedure of Example 5 was repeated to give amorphous (-)-1-
[2-[ (28)~2-[[ (2R)~2~[ 4~hydroxy-3~(2-hydroxyethyl)phenyl -2~
hydroxyathyl]amino]-l,2,3,4-tetrahydrcnaphthalen-7-
'yloxy]acetyl]pyrfolidina (compound 16).
IR (KBr): 3409, 1643 cm™ ' | :
!H-NMR (CDCl;) | |
§ ppm: 1.50-1.65 (1H, m), 1.80=2.05 (5H, m), 2.45-2.60
(1H, m), 2.65-3.05 (8H, m), 3.45-3.55 (4H, m), 3.90-4.00
(2H, m), 4.55-4.65 (3H, m), 6.62 (1H, d, J=2.6Hz), 6.71
(1H, dd, J=8.4, 2.6Hz), 6.87 (1H, d, J=B.1Hz), 6.98
(1H, d, J=8.4Hz), 7.05-7.15 (2H, m)
Specific xotation: [a]p? = =54.7° (¢ = 0.57, MeOH)
(-)-1-[2~[(25)~2-[[(2R)~2~Hydroxy-2=-[ 4~-hydroxy-3-(2-
hydroxyethyl)phenyl}ethyl Jaminoj~-1,2,3,4~
tetrahydronaphthalen~7-yloxylacetyl]piperidine (compound 17)
Using (~)=1-[2-[(2§)-2-[[(2R)-2~[4=benzyloxy-3-(2-
benzyloxyethyl)phenyl]-2-hydroxyathyl]nmino}-l,2,3,4-.
tetrahydronaphthalen~7-yloxylacetyl ]piperidine, the procedure
of Example 5 wuB repeated to give amorphous (~)=l-

[2-[(28)~2~[[(2R)~2=hydroxy~2-[4-hydroxy-3-(2-



[err] ppm 1.50-1.65 (1H, m, 1.95-2.05 (1H, n), 2.43 (1H dd, J=15.7g
9.1Hz), 2.65-2.95 (8H, m), 2.96 (3H.s), 3.06 (3H s), 3.79 (2H br s),

4.57 (1H, dd, J=8.8, 3.6Hz), 4.61 (2H, s), 6.57 (1H, d, J=2.6Hz), 6.68 (1H

dd, J=8.4, 2.6Hz), 6.78 (1H, d, J=8. OFE) 6.95-7.05 (3H, m Specific
rotation: [[err]][err] = -28. 7[err] = 1.12, MeOH)

2-1(2S)-2-([ (2RS) - 2- Hydr oxy- 2-[ 4- hydroxy 3- (2-

hydr oxyet hyl ) phenyl ] et hyl Jam no] -1, 2,3 , 4-

et 2y RIS T b N L sp i (compound 15) Using

et Péﬁ;ﬁ?oﬁéﬁﬁ%ﬁﬁé%%éﬁn-ﬁmsﬁ PLELIRipszidine (oompgund 17).
Exanpl e 5 )égﬁ% Bluéob ?ﬁeﬁ”ﬁ Egﬂﬁagline form having a melting

[(29)-2-[] r oxy-

hydrOXVOt%A ’E@wlf’e 1; g?ﬂﬁ]wﬁeﬁ ?.eé stallized using

t et rahydr N—dlneth acet ani de (conpound 15). IR

(KBr): 3¢¥%t fﬁ&ﬁ%&i &b*&mﬁbiﬁsﬁtLefr]) [err] ppm. 1.55-1.70 (1H m,

2.00-2.10 (1H m), 2.50-3.15 (18H, n), 3.50 (1H, .br s), 3.96 (2H t,
J=5.3Hz), ZR SEKBrYO 3388, 1)646.68°%1H a), 6.71 (1H, dd, J=8.4, 2.5Hz),
6.87 (1H d, J=8.1Hz), 6.98 (1H d. J=8.4Hz), 7.05-7.15 (2H m
IH<NMR (CDCl;) i
§ ppm: 1.30-1.90 (%4, m), 2.00«2.10 (1H, m), 2.45-2.60
(14, m), 2.65-3.10 (9H, m), 3.40-3.65 (4H, m), 3.98
(2H, dd, J=5.8, 4.8Hz), 4.55-4.65 (3H, m), 6.63
_ (1H, d, J=2.8Hz), 6.71 (1H, dd, J=8.5, 2, BHz), 6.89
(18, d, J=8.1Hz), 6.95-7.15 (3H, m)
Specific rotation: [a]p® = =39.2° (c = 0.50, CHCl,)
(—)-4-[2-[(28);2-[[(2R)—2-Hydroxy—2—[4-hydroxy-3-(2~
hydroxyethyl )phenyl jethyllaminoj-1,2,3,4-
tetrahydronaphthalen-7-yloxy)acetyl Jmorpholine (compound 18)
Using (=)-4—[2-[(2§)~2~[[(2R)~2~[4~benzyloxy-3~(2~
benzyloxyethyl)phenyl]—2-hydfoxyethyl]amino]-l,z,3,4-
tetrahydronaphthélen-7-yloxy}acatyl]morpholine, the procedure
of Example 5 was repeated to give amorphous (=)-4-
[2-[(25)-2~[{ (2R)-2-hydroxy~2=[4~nydroxy=-3~ (2~
hydroxyethyl)phenyl Jethyl)emino}-1,2,3,4~
tetrahydronaphthalen~7-yloxylacetyl Imoxpholine (compoﬁnd 18).
This amorphous becomes a crystalline form having a melting

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

solvent.



.

70 (-)-1-(2-[(29)-2-[[(2R) - 2- Hydr oxy- 2- ( 4- hydr oxy-

3-(2-hydroxyet hyl ) phenyl ] ethyl]am no -1, 2, 3, 4-

t et r ahydr onapht hal en- 7-yl oxy] acetyl pyrrolidine (conmpound 16) Using
(-)-1-12-1(29)-2-[[(2R) - 2-[ 4- benzyl oxy- 3- ( 2-

benzyl oxyét hyl ) phenyl ] - 2- hydr oxyet hyl ] am no] -1, 2, 3, 4-

t et rahydr onapht hal en- 7- yl oxy] acet y} pyrrol i di ne, the procedure of Exanple 5
was repeated to give am)rphous ( )-1-

(2-1(29-2-1 [ 4- hydro 3- (;2- hydroxyet hyl ) phenyl ] - 2-
hydr oxyet éﬁﬁ%b] é Fﬂhydronapht hal en- 7-

yl oxy] acet; %ﬁmﬂ. ge (corrpound 16). IR (KBr): 3409 1643 cnferr] 1H-NI\/R
(CDCI[err]sfx 3%0-1.65 (1H, m, 180205(5H , 2.45-2.60 (1H,

2%,1 6 62 CUBERE dlnds 70038, Al agbooZalll (e 5 3 p-gadd g
J=8.1Hz), (g]o% (‘%ﬁ 7? 5&:§ ﬁt 83571%’%6._5513%0”}2&%&”” r ot atlon

[[err]][erY err|

Y- = d 2-
s B8O g, a4y Somta .7

t et r ahydr quaphtdd) en=gs 3’1 OXYSREF} YB]ngIH;iIQ? fegunadyg 17) Using
(-)-1-[2-[(29)-2-[[(2R) - 2-[ 4- benzyl oxy-
benzyl oxy&t.[88DHdny{ JH2-mYy dr oxyet hyl ] am no] 1, 2, 3, 4- tetrahydronapht hal en-
;m?/:o%ﬁ]sacetygipl precrtl.adtl-.xnc?n: t[h;,\]np,r o:e_c.zlsu(; esoof(cEx_?rré)-[seoiS (\:AH/aglsr)epeat ed to give
Example 7
(=)=2={(28)=2-[ [ (2R)~2-Hydroxy-2-( 4~hydroxy-3-
hydroxymethylphenyl)ethyl]aminoj-1,2,3,4- .
tetrahydroﬁaphfhalen-'l-yloxy} ~N,N-dimethylacetamide 0.5
sulfate {(compound 19)

(-)=2-[ (28)-2~[ [ (2R)~2-Hydxoxy-2~ (4-hydroxy-
3-hydroxymethylphenyl)ethyljaminoc]-1,2,3,4-
tetrahydronaphthalen~7-yloxy]~N,N~dimethylacetamnide
(compound 6) (600 mg) was suspended in 70 ml of ;thanol ’

1.45 ml of 1 N sulfuric acid aqueous solution was added to
the suspension, and the mixture was heated to dissolve the
compound. After cooling, the precipitated crystals were
collected by filtration to give 649 mg of (=)=2«[(25) =2~
[{(2R)~-2-hydroxy-2-(4~hydroxy-3-

hydroxymethylphenyl)ethyl jamino]-1,2,3,4~
tetrahydronaphthalen-7-yloxy]-N,N-dimethylacetamide 0.5
sulfate (compound 19) having a melting point of 195 to 199°C.
IR (KBr): 3420, 1640 cm™}



[2-[(28)-2-[[(2R)-2-hydroxy-2-[4-hydroxy-3-(2- 71 hydroxyet hyl ) phenyl
ethyl]am no] -1, 2, 3, 4- tetrahydronapht hal en-7-yl oxy] acetyl] pi peri di ne
(conpound 17) Thi s anor phous becones_a crystalline formhaving a nelting
point of 162 to 165C when recrystallized using tetrahydrofuran as a
solvent. I'R (KBr): 3388, 1640 cnierr] 1HNWR (CDCl[err]) 6 ppm 1.30-1.90
(9H, m, 2.00-2.10 (1H, m, 2.45-2.60 (1H, m, 2.65-3.10 (9H, m, 3.40-3.65
(4H, m, 3 98 (2H, dd, J=5.8, 4.8Hz 4.55-4.65 (3H, n), 6.63 (1H, d,
J=2.8Hz), a%Pélaﬁﬁgd J-8.5, 2. BFE) 6.89.(1H, d, J=8.Hz), 6.95-7.15 (3H
Sp ecifict t @%r]][err] = -39.2[err] (c = 0. 50 CHCl [err])

hydrgxggtL ényﬁ(s %}Efgﬁﬂiﬁ;y# é[é deﬁoég (lﬁz-m), 2.55~3.25

t et rahyd t hal e I t I 1
()-a-(2- (F hg‘?)'zﬁ[’['(ﬁRf)é g in:]o>r§§75 By T?"( R4 100 urt e,
enzyl oxye n e no =

tetréhyd?oﬁaﬁ% Ehﬁe %- 2§9P2§Zt§|f 3gﬁoléﬁe g E arﬁroceg:ﬁ'r)é of7€&anple 5

was repeat et} og Iseeaznﬁpboasss Xif, d, J=8. 4Hz), 7.06

[2-[(2S)-2-[[(2R) - 2- hydr oxy- 2-[ 4- hydroxy 3-(2-

hydr oxyet hyiBphady| Jeghgl ] avoHa),17233, 414, d, J=2, OHs), 9.30 (1H, br)

0-.52' HZO)

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

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

(~)-2~[ (28)~-2~-[ [ (2R)~2-Hydroxy=2~( 4-hydroxy-3-
hydroxymethylphenyl )ethyl Jamino]-1,2,3,4~
tetrahydfonapﬁthalen—?-yloxy]-N,N-dimethylacetamide 0.5
L-tartrate (compound 20) '

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

‘H-NMR (DMSO-d;)

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

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

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

6.73 (1H, d, J=B.2Hz), 6.96 (lH, d, J=B.4Hz), 7.06

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



téirahydronaphthalen-?-yloxy]acetyl]nDrphoIine (conpound 18). This
anor phous becones a crystalline formhaving a nelting point of 119 to
122[ err] C when recrystallized using acetone as a sol vent. 72 IR (KBr):
. 3353, 1651 cnferr] 1HNWR ( CDCl[err]) 6 ppm 1.50-1.70 (2H, m, 2.00-2.10
(1H, m, 2.50-3.10 (104, m, 3.50-3.75 (8H, m, 3.95-4.00 (2H, m,
4.55-4.70 (3H, n), 6.63 (1N, d, J-2.8Kz), 6.71 (1H, dd, J=8.3, 2.SHz), 6.89
(1H, d, J=8.2Hz), 6.95-7.15 (3H, nm) Specific rotation: [[err]][err] = -60.8
(5) -2 (( 2SPaFA i@ At iR byt b2 & Ay -6 = 0-50, B0)
Pg?;gﬁyggggéLﬁPﬁgﬁghaggﬁéégaéigGﬁ‘é#é%é%ﬁ%&ﬁﬁ%ﬁﬁ%ﬁJtf%?%fﬁ¥%f%-(conpound
ég)hy((jrin%ﬁ%&é{@%@’fﬁﬂéﬁﬁliaéﬁgyzip%{& 'r%l.r-\ydr onapht hal en-7 -yl oxy]
 ethanol Py s et 1 on nee. addad Lo t he
suspensi0@_ﬁ§y%§gggr?egdgéhﬂuwzﬁ?ated to dissolve the :
Malting point: 123-124°C (recrystallization solvent: ethanol)
iR (KBr)s 3400, 1645,'1613 cn!
IH-NMR (DMSO-dg)
& ppm: 1.55-1.70 (1H, m), 2.00-2.15 (1H, m), 2.60-3.25
(134, m), 3.84 (1H, s), 4.48 (2H, 8), 4.65-4.80 (3H, m),
6.64 (1H, d, J=2.6Hg), 6.67 (1H, dd, J=8.4, 2.6Hz),
6.73 (1H, d, J=8.2Hz), 6.96 (lH, d, J=B.4Hz), 7.06
(18, dd, J=8.2, 2.0Hz), 7.33 (1H, d, J=2.0Hz)
Specific rotation: [a],® = -68.5° (c = 0.52, H0)

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

(=)-1-[2-[(25)~2~[[ (2R)~2~Hydroxy~-2~(4~-hydroxy-3-
hydroxymethylphenyl )ethyljamino]-1,2,3,4-
tatrahydronaphtheie.—7-yloxy]acetyl]pyrrolidine 0.5 sﬁlfate
(compouhd 22)

Malting peoint: 165-172°C (recrystallization solvent: gthanol)

IR (KBr): 3400, 1640 cm™



conpound. After cooling, the precipitated crystals were collected by
filtration to give 649 ng of (-)-2-[(2S)-2-

[ ((2R) - 2- hydr oxy- 2- (4- hydr oxy- 3- hydroxynet hyl phenyl ) ethyl]am no]
-1,2,3,4 - -tetrahydronapht hal en-7-yl oxy] - N, N-di net hyl acetam de 0.5 sulfate
(conmpound 19) having a nelting point of 195 to 199C. IR (KBr): 3420, 1640
cnferr] 73 1H NWR (DNBC>d6) [err] ppm 1.55-1.70 (1H, nm), 2.00-2.15 (1H,
m, 2.55-3.25 (13H, , 4.48 (2H, s)75 4.65-4.80.(3H, m, 5.00 (1H, br),

6.63 (1H, 2.6 67 (1H, dd, J=8.4, 2.6Hz), 6.73 (1H, d, J=8.2Hz),
6.96 (1H, fcjﬁ ’é‘”ﬁ (a%%" ‘gs)oa (1H, dd, J=8.21 2.0Hz), 7.33 (1H d, -J=2.0Hz),

Scampl o & BS%BS?“HE 288048, BT SHhbSL Sy Ry, 5 MO

hyd t I
tgt;gﬁzgfogg%gt F ?;EHILQ I'- %]ﬁ-dlnethylaCetan1észcoaﬁound 6) and

L-tartaricg aﬁgd(gg Ddagryagl ,aai, (j_xzt)l)e.;f 9I9I Qwﬁr)gbga)l tg.g@&re obtained in
the sane manner ‘as described i n Exanpl e -)-2-]

g r2nS)nO]2 ([( egﬁ, ZdeﬁGXBHEj(AGhBQr A%, 3ddhym-exur,renhmr)en;| yat hyl
(14, d, J=8.2Hz), 6.96 (lH, d, J=B.4Hz), 7.06
(1H, dd, J=8.2, 2.0Hz), 7.33 (1H, d, J=2,0Hz), 9.31 (1H, bx)
Specific rotation: [a]y®® = -67.7° (¢ = 0.52, H,0)

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

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

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

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

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

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

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

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

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

tetrahydronaphthalen-7-yloxylacetyllpyrrolidine 0.5

D-tartrate (compound 24)



t et r ahydr onapht hal en- 7-yl oxy] - N, N-di met hyl acetam de 0.5 L-tartrate
(compound 20) Melting point: 109-115[err]C (recrystallization sol vent:
ethanol) IR (KBr): 3350, 1646, 1614 cnferr] 1H NVR (DMSO-d6) [err] ppm
1.55-1.70 (1H, m, 2.00-2.15 (1H, m, 2.60-3.25 (13H, n), 3.85 (1H, s),
4.48 (2H, 's), 4.65-4.80 (3H, m), 6.64 (1H, d, J=2.6Hz), 6.67 (1H, dd,
J=8.4, 2.6Hz), 6.73 (1H, d, J=8.2H7%, 6.96 (1H, d, J=8.4Hz), 7.06 (1H, dd,
J=8.2, 2.0Hz), 7.33 (1H, d, J=2.0Hz) Specific rotations [[err]][err] =
-56.4[err] (c = 0.50, H20) (-)-2- (28)-2-%[ 2R) - 2- dro§y-2~(4-q¥droxy-3-
hydr oxynet Melbhagy Ppdnty| L36~ASR°E ArscsFystallization solvent: ethanol)

t et rahydronapht hal.en- 7- on%]-N,N-gFnethylacetanide 0.5 Dtartrate
(conpound 3B) (BBRYitnd480ind 838231634 &% C (recryetal i zati on sol vent:

et hanol) TR (KBr);..3400, 1645, 1613 cnferr] 1HNVR (DVSO-d6) [err] ppm
1.55-1. 70 ETHPWHSDé%ék9@115 (1H, ), 2..60-3.25 (13H, m) 3.84 (1H, s), 4.48

TSRS b= e B E L s A AU o U N
o gg,z) H[Z'rﬁélﬁg,da.%z'&ﬁz,) £5Poe . igheh0! %t.'4Q”-(?[t{,er€J 148 Jduzy ; 68-5 (¢ =
3.B5 (1H, s), 4.48 (2H, B), 4.63 (2H, 8), 4.70
(in, dd; J=9.2, 2.8Hz), 6.64 (1H, d, J=2,6Hz), 6.68
(1H, dd, J=8.3, 2.6Hz), 6.73 (1H, d, J=B.2Hz), 6.97
(1H, d, J=8.3Hz), 7.06 (1K, dd, J=8.2, 2.0Hz), 7.33
(14, d, J=2.0Hz)
0.53, H;0)

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

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

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

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

IR (KBr): 3418, 1636 cm™



Using (-)-1-[2-[(2S)-2-[[(2R) - 2- hydroxy- 2- (4- hydr oxy-

3- hydr oxynet hyl phenyl ) et hyl ] am no] -1, 2, 3, 4-

t et r ahydr onapht hal en- 7- yl-oxy] acet yl ] pyrrol i di ne (conmpound 7) and sulfuric
acid, and L-tartaric acid or Dtartaric acid, the follow ng salts were
obtained in the same manner as described in Exanple 7.
(-)-1-[2-1(29)-2-[[(2R) - 2- Hydr oxy- 2- 4- hydr oxy- 3-
hydroxynethylphenyl)ethyl]an1no] 1,2,3,4-

tetrahyern Zéﬁg *oxy]acetyl]pyrrolldlne 0.5 sulfate (conpound 22)
Mel ting pdg 92Fé r]C (recrystallization solvent: ethanol) IR (KBr):

500, 2. 18 (?ghe”]l ?%éSﬁd%Hgﬂr\f% Porlz (%rij)ﬁ}hés ?2# 2) Q2H72n% 1H,
% j 92%%%#@’7’3%%% @i‘ﬁ%) 2‘1'53 651%4%'6 (%?J‘rze‘?Hg npy 8%H?1H dd,

J=8.2, 2 o 0 °
[[errmerwf'> di i shafy €% pal ot W deegy 6l ssrotati on

(-)-1-[2-[ 48 d43- LJ[-(BZE)ﬁaZr,l-imrs:s(ytﬂi,(l&th&, 7.03

hydroxynethylphenyl)ethyl]an1no] 1,2,3,4

t et rahydr ¢aHphddal w873, SH=x)et yl-]Q%/r(rJdid &l net¥2 GlHz), 9. 25 (1H, bxr)
Specific rotation: [a]p®® = -70.8° (¢ = 1.0, H0)

Using (~)~4=[2=[(2S)-2-[[(2R)~2~-hydroxy=-2~(4-~hydroxy-
3—(2-hydroxyatby1)phenyl]ethyl]amino]-1,2,3,4-
tetrahydronaphthalen-7~yloxylacetyl Jmorpholine (compound 18)
and sulfuric acid, the folloﬁing salt was obtained in the.
same manner &s descrlbed in Example 7.

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

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

IR (XKBr): 3394, 1648 cm™

IH-NMR (DMSO-dq) |

§ ppm: 1.50-1.75 (1H, m), 2.00-2.15 (1K, m), 2.40-3.90
(19H, m), 4.60-4.85 (3H, m), 6.60-6.80 (3H, m), 6.87

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

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

Specific xotation: [alp* = =58.3° (c = 0.60, MeOH)



L-tartrate (conmpound 23) Melting points 130-134[err]C (recrystallization
sol vents ethanol) IR (KBr): 3400, 1635, 1614 cnierr] [err] H NVR ( DMSO d6)
[err] ppm 1.55-1.95 (5H, n), 2.00-2.15 (1H, n), 2.55-3.25 (7H, n), 3.30
(2H, t, J=6.9Hz), 3.40-3.50 (2H, m, 3.86 (1H, s), 4.48 (2H, s), 4.63 (2H,
s), 4.65-4.75 (1H, m, 6.64 (1H, d J 2.5Hz), 6.68 (1H, dd, J=8.4, 2.5Hz),
6.73 (1H, d, J=8.2Hz), 6.97 (1H, d,’8J=8. 4Hz), 7.06 (1H, dd, J=8.2, 2.0Hz),
7.33 (1H, d, J=2. OFE) Specific rotation: [[err]][err] = -53.4[err] (C =

0. 55, H[eq;é@ JW [ (2S)-2- [[(2R)-2-FNdroxy-Z-(4-hydroxy-3-

hydr oxynmet hen et yl ]am no] -1, 2, 3, 4-

tetrahydr %@e%zh %@ NeHe y&qéﬂ& 268! thé p#éﬁi&ﬂé@@s OcénBraétibas cof conpound
24) 76 Melting point 30-134[err]C (recrystallization solvent: ethanol)

IR (KBr): saatekbIdat idmettin] 1H NVR ( DMSO-d6 ) [err] ppm 1.55-1.95
(5R, m, 2.00-2.20 (1H, m, 2.55-3.25 (7H, m, 3.30 (2H, t, J=6.8Hz), 3.44

(2H, t, J=6.8Hz), thedutdihs 9f & ghedraht SD Xat3(Z2Hiaps,0f. 70 (1H dd,
J=9.2, 2.8Hz), 6.64 (1H, d, J=2,6Hz), 6.68 (1H, dd, J=8.3, 2.6Hz), 6.73
(1H, d, Jy&edsdncy) 99as isolated. A uterine muscle strip (15 mm long,
5 mm wide) was longitudinally dissected and suspended
vertically in a 10 ml chamber and preparéd for recording of
isometric contractions. The endometrium and placenta-~
attached part wera carefully removed from the uterus with a
fine forceps, and the test was carried oﬁt in accordance with
the Magnus method. The .sample was set in Locke-Ringer °
solution at 37°C aerated with a mixed gas containing 95% of
oxygen and 5% of carbon dioxide, and 1 g of load was applied.
Spontanecus contractions of isolated rat myometrium were
induced iscmetrically via a pressure transducer and recorded
on a rectigram. The efficacy was evaluated by comparing the
total degree of uterine contraction during 5 minutes before
the addition of the agent with the total degree of uterine
contraction during 5 minutes after the addition of the agent
and calculating the 50% inhibitory concentration as ECss.
Test Example 2
Action of the agent on the heart rate of isolated xat atrium
The atrium of an SD male rat (350 to 400 g in.body
waight) was isolated and the test was carried out in

accordance with the Magnus method. The sample was set in a

Krebs-~-Hensellte solution at 37°C aerated with a mixture gas



(1H, d, J=8.3Hz), 7.06 (1H, dd, J=8.2, 2.0Hz), 7.33 (1H, d, J.=2.0Hz)
Specific rotation: [[err]][err] = -66.2[err] (c = 0.53, Herr]O Exanple 9
Using (-)-2-[1(2S)-2-[[(2R)-2-hydroxy-2-[4-hydroxy- 3-

(2- hydr oxyet hyl ) phenyl ) et hyl ) am no] - 1, 2, 3, 4-

t et r ahydr onapht hal en- 7-yl oxy] - N, N-d) rret hyI acet am de (conpound 13) and
sulfuric acid, the follow ng salt Was obtained in the same manner as
described in Example 7. (-)-2-[(2S)-2-[[(2R)-2-Hydroxy-2-[4-hydroxy-3-(2-

hydr oxyet ln)t]% qﬁw

tgtrahzdrgﬁ I]%’%ﬂg -yldo1§1 ‘ S%w}d&ﬁ‘zt yl acectag:rﬁoc?e ddiqg: su ﬂ‘éatr(’éd(%:o%‘p%tfmd
25) Meltig aouata %35[ el e(s.iﬁfalmswﬂmidﬂ Sfele tirldderpt i on

sol vent : vvater) IR 3418, 1636 cnierr] 77 1H NVR (DVBO-d6) [err]

ppm 1. 555&:(135;:@.5&11 ,v;.% D preépudd trinsduce} Amb reldotded o8- 6 (2H,
t, J=7.3Hz), 4.60-4.80 (3H, m), 6.62 (1H, d, J=2.6Hz), 6.67 (1H, dd, J=8.4,

2.6Hz), 6réetighami, IfteiHadditivn (CfHtheé abe&mﬂ.Hths effidddy whe J=8.2,
- 2.1Hz), 7.09 (1H, d, J=2.1Hz), 9.25 (1H, br) Specific rotation:
[[err]][ eevBluated ﬁye;qa]lquiﬁing) EQ} evalu® which is the agent
‘ concentration which increases 20 beats 'ﬁar minute of heart
rate.
Test Example 3
Acute Toxicity
To 5 male ICR mice of 4 weeks age was administered
intravenously 2-[(28)=-2~[[ (2R)-2-h'ydroxy-2-(4—hydroxy-3-‘-
hydroxymethylphenyl)ethyljamino]~1,2,3,4~
tetrahydronaphthalen~7-yloxy]=N,N-dimethylacetamide 0.5
sulfate in saline at déaa of 20 mg/kg. No death of animals

was. obaarvedl-during- 24 hours after the administration.



Using (-)-4-[2-[(2S)-2-[[(2R)-2-hydroxy-2-(4-hydroxy-

3-(2-hydroxyet hyl ) phenyl ] et hyl ] am no] -1, 2, 3, 4- tet t hal en- 7-yl oxy
acetyl norpholine (conpound 18) and sulfuric acid, mmmm ’H”mﬂt was
obtained in the sane manner as described in Exanple*
(-)-4-[2-1(29)-2-[[(2R) - 2- Hydr oxy- 2- ( 4- hydr oxy- 3- ( 2- hydroxyetﬁyljphenyl
ethylJam no] -1,2,3,4 - tetrahydr¥hapht hal en-7-yl oxyl acetyl ] norphol i ne 0.5
sul fate (conmpound 26) Melting point: 129-134[err] C (deconposition)
(recrystallization solvent: iSOprOpan%ﬁg§é¥9n0|) IR (KBr): 3394, 1648
cnferr] 1H NWR (DNBC>d6) [err] ppm 75 (1H, m, 2.00-2.15 (1H m,

3.7 0k, 708 (1 da, B o a-assbpBiedegy ?ﬁo 6 =1 b, 925 (1H br)
Spec'f“3:ﬁﬁéﬁiﬁé}%%%8%%%%&8E£Lrag1ﬁ§a§b$£am199699rW$§Hl e /8 Test Exanple

1 Action e sponfaneous contractions of isolated rat

WOW”'“@%&&&&E&& éhargaﬂaﬂals.@oiﬁﬁlﬂl days of pregnancy) was

i sol at ed terine nustle stfip (15 mm | ong,

HOL ChHg)n

- O@
(s 0~-A—-COB

)

(wherein A rééresants a lower alkylene group, B represents an
amino group, a di;lowar alkylamino'graup, or 2 3 to )
7-membered alicyclic amino group which may contain an oxygen
atom, n i3 an integer of 1 or 2, the carban.atom markaed with
* represeits a carbon étcm in R configuration, 8
configuration, or a mixture thereof, and the carbon atom
marked with (S) represents a carbon atom in § conflguration)
and a pharmaceutically acceptable salt thereof.

2. The 3,4~disubstituted

phanylethanolamihotetralinca:boxaﬁide derivative

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

HO
S{CHy)

N C@
O=-A~-COB

(S)



5 mMm wi de) was longitudinally dissected and suspended vertically in a 10 ni
chanber and prepared for recording of isonetric contractions. The

endonetrium and pl acenta- attached part were c romthe
uterus with a fine forceps, and the test was c E“ lmlmrﬂlﬂ rdance W th
the Magnus method. The sanple wagj;set in Locke-Rirngen selution at

aerated with a m xed gas containing 95% of oxygen and 5% of carbon d|0X|de,
and 1 g of |oad was applied. Spontaneous contractions of isolated rat

Loor ded opv a5¥8%?f’éf§%#%%@5§%?§'&'8$ B IR et o Rt o

degree of yhenbnGreARt M ACHI0IodHE! AYK31EMINECGrBERO! @ e 384 tion of the

agent with't gree o utering contraltion 'during 5 mnutes after

the addit Imneﬁbébadaawt: mdcca&n&uba%;haa thﬁiéﬁ‘ymh?h&hﬁ;@i\& %ﬁ”ﬁﬁ:?‘deﬁ{ ion

as EClerr]. Test Exanple 2 Action of {he agent on the heart rate

i sol ated rgtod} rhulsTEf @hteygsrobfan. &P gpl eheatarBoh atofOfhagkied RAGh
wei ght) was isolated and the test was carried out in accordance with the

Magnus net (. répeesenpbeamaarben atom kneBsconfiighrasiovnl,umndnthe 37[err] C
aerated with a m xture 79 contai ni ng 95% of. oxygen and 5% of carbon
di oxi de, FRichoy etomdaerkaé ¥ibhi é8) TERTEBPNLEP BoRRFREN| 8%OMadn Sduced

configuration) and a pharmaceutically acceptable salt
thereof. | |

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

as claimed in claim 2, represented by the formula: -

HO
' Ho
Qe
(S) o-cchon
OH

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

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

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



I sonetrically via a pressure transducer and recorded on a rectigram After
addition of the agent, its efficacy was eval uated by cal cul ati ng EC20 val ue

‘which is the agent concentration which incr ﬂﬂ m nut e of
heart rate. Test Exanple 3 Acute Toxicity T mwﬂgl“&mm\ of 4 weeks age
was adm nistered intravenously 2-[(2S)-2-] ( ydt oxy- 2- (4- hydr oxy- 3-
hydr oxynet hyl phenyl ) ethyl ]Jam no] -1, 2,3, 4-

tetrahydronaphthalen 7-yl oxy] - N, N§a|nethylacetan1de 0.5 sulfate in saline
at done of 20 No death of animals was observed during 24 hours after
the admi rfﬂ%whggéﬁuted pbeayAptbanolanincyesralinsarboyandde

phenyl et hanol am not etral i ncar boxam de derivativ epresented by the general
formul a; §eriyativer EPRTASRBLRE &1t $he SGRQF“Q E?F@ﬁé 2Jr oup, B represents
an amno group, a di-lower alkylamno group, or a 3 to 7-nenbered alicyclic
am no group which may contain an oxygen atom n is an integer of 1 or 2,
the carbon at om marked mﬁthkﬂxlgﬁresents a carbon atomin R configuration,

S
" /@V
@ O-A-COB

)

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

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

o
MOseny,

HO
N°(8) O0—A~COB

oH H

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

7-membered allcyclic amino group which may contain an oxygen



configuration, or a mxture thereof, and the carbon atom marked with (S)

represents a carbon atomin S configuration) and (W““y
acceptabl e salt thereof. 2. The 3, 4-di substitut D\“ﬂmnml

phenyl et hanol ami not et ral i ncar boxani de derivative as cd aiured i & cfaim1l,
represented by the general formula: [err] (wherein A represents a | ower

al kyl ene group, B represents armgZam no group, a di-lower al kylam no group,
or a 3to 7-menbered allcyclic am no group whi ch may contain an oxygen

2 carbon atBfli A RECanY iateH wf;ﬁw ot SR AR ke R, TR S
represent gagaggwgae%gm ! %asi.b;%;fa 1 %9{‘. ) @%:FHH&PCG&H& e Y

accept abl ereo
pheny! et haagheti! Bebfl nal-kaaR AL TS rdpirekdiniu o Tadiir Bk &8 M 2
represented by the fornmula: [err] |n the carbon aton1narked mnth (R

r epr esent §off £aabatLsh) Mok aRp@zQ&meu%U.b@JLlya'&‘édéiﬂ:Mreb%ﬁ ARgFHLd
with (S) represents a carbon atomin S configuration)

phar maceutical |y acceptabphasmhbeuhécemfcoﬁpositéophaanuaadMBdaﬁn

conposition for the prevention
clainm 5, wherein said active ingxediant “is represented by the

OH Hs

formula:

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

pharmaceutically acceptable salt thereof.



of threatened abortion, premature |abor, for the treatnent or prevention of
di seases associ ated with bronchostenosis and airway obstruction and for
pain rem ssion, stone renoval in urolithiasis containing, as an active
ingredient, a 3,4- 82 disubstituted

phenyl et hanol am not et ral i ncar boxam de derivative represented by the general
formula: [err] (wherein A represents a |ower al kylene group, B represents
an anmino group, a di-lower alkylam no®group, or a 3 to 7-menbered alicyclic
am no group which may contain an oxygen atom n is an integer of 1 or 2,

t he -carbon atom marked with * represents a carbon atomin R configuration,
S configuration, or a mxture thereof, and the carbon atom marked wth (9S)
represents a carbon atomin S configuration) or a pharmaceutically
acceptabl e salt thereof. 5. A pharnmaceutical conposition as clainmed in
claim4, wherein said active ingredient is represented by the general
formula: Ber DISIGBHBI’HJEDA)HENN&MHAN@UWOEEKMHNMQXABAIEEr esents
an am no group, a di-lower alkylamno group, or a 3 to 7-nmenbered alicyclic
am no group which nay contai n anDERIFATIVES

ABSTRACT

A novel 3,4-disubstituted phenylethanolaminotetralincarboxamide derivative having

potent B,-adrenergic receptor stimulating activity, which is represented by the general

formula:
HOS CHg)n
HO. . :
: |
. N's) O-A—-COB
OM

(wherein A represents a lower alkylene group, B represents an amino group, a di-lower
alkylamino group, or a 3 to 7-membered alicyclic amino group which may contain an
oxygen atom, n is an integer of 1 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). The éompound is a
selective PB,-adrenergic receptor stimulating agent with reduced burdens on
cardiovascular systems, which is useful as an agent for preventing threatened abortion or

premature labor, as a bronchodilator, and the like.



83a 7. A 3 ,4-disubstituted phenyl et hanol am notetrali Hégpgﬁ%‘a'n? de
derivative as clained in claim2, represented by the fornmula: [err]
(wherein the carbon atom marked with (R) represents a carbon atomin R
configuration, and the carbon atom marked with (S) represents a carbon atom
in S configuration), and a pharnmaceuti®al |y acceptable salt thereof. 8.

A pharmaceutical conposition as clainmed in claimb5. wherein said active
ingredient is represented by the fornula: [err] (wherein the carbon atom
marked with (R) represents a carbon atomin R configuration, and the carbon

atom mar I‘76d W g,4(%%%%%?%f@%gg?lgﬁ?ﬁﬁialgg}%tg;aﬂmzér ox%n% 4 (];l(lil %95 !150 (mli’mecc)irina

phar maceut i caIAf
claim 2, represented by the formula:

OH

HOC
(R) /C@\ /CH3
NS O—CH,CONZ
H CH

OH 3

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

pharmaceutically acceptable salt thereof.

8. A pharmaceutical composition as claimed in claim 5. wherein said active ingredient

is represented by the formula:

OH
HO AN
(R) /[ I j\ CH
X N(S) O—-CH,CONZ ~ °
H CH,
OH

3

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

pharmaceutically acceptable salt thereof.
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