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This invention releates to a 1,2-ethanediol
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cerebral apoplexy. _ : ' _
Claim

1. A 1,2-ethanediol derivative represented by the

following general formula or a salt thereof:

3 4

R R
R™-CHCH-O C—+E—R
l |
OR2 Rs

wherein Rl fepfesents a substituted or unsubstituted
phenyl, naphthyl, indanyl, indenyl, tetrahydronapnthyl or
heterocyclig group; R2 repreéen£s.a hydrogen atom, a lower
alkyl group or a hydroxyl—p;otecting:group; R3 represents
a hydrogen atom or a lower alkyl grohp; nR4's and nRS's

are the same as or different from one another and represent
hydrogen atoms or lower alkyl groups; R6 represents an
ammonio group or a substituted or unsubstituted amino

or nitrogen-containing heteroéyclic group, the nitrogen-
containing heterocyclic group being selected from the
grdup.consisting of pyrrolyl, pyrrolidinyl, piperidyl,
'piperezinyl, imidazolyl, pyrazolyl, pyridyl, tetra-
hydropyridyl, pyrimidihyl; morpholinyl, thiomorpholinyl,
qginolyl, quinolizinyl, tetrahydroquinolinyl, tetra-
hydroisoquinolinyl( quindclidinyl, thiézoiyl; tetrazolyl,
thiadiazolyl; pyrrolinyl, imidazolinyl, imidazolidinyl,
pyrazolinyl, pyrazolidinyl, purinyl and indazolyl groups;'
and n represents d or an integer of 1l to 6, wherein the

substituent On_Rl is selected from the group consisting

of halogen atoms, substituted or unsubstituted amino,
/3
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lower alkyl, aryl, ar-lower alkyl, lower alkoxy, ar-lower
alkoxy, aryloxy, carbamoyloxy, lower alkylthio, lower
alkenyl, lower al:enyloxy, ar-lower alkylthio, ar-lower
alkylsulfonyl, arylsulfonyl, lower alkylsulfonylamino,
arylsulfonylamino and heterocyclic groups, pretesterdt
amino-—greups. protected or unprotected hydroxyl groups,
nitro group, oxo group and lower alkylenedioxy groups;
the substituted lower alkyl, aryl, ar-lower alkyl, lower
alkoxy, ar-lower alkoxy, aryloxy, carbamoyloxy, lower
alkylthio, lower alkenyl, lower alkenyloxy, ar-lower
alkylthio, ar-lower alkylsulfonyl, arylsulfonyl, lower
alkylsulfonylamino, arylsulfonylamino or heterocyclic
group as the substituent of Rl and the substituted
nitrogen-containing heterocyclic group as R6 have each

at least one substituent selected from the group consist-
ing of halogen atoms, protected or unprotected hydroxyl
groups, protected or unprotected amino groups, protected
or unprotected carboxyl groups, unsubstituted lower alkyl
groups, lower alkyl groups substituted by a protected

or unprotected hydroxyl group, unsubstituted or halogen-
substituted aryl groups, unsubstituted or halogen-sub-
stituted aroyl groups, unsiiustituted lower alkoxy groups,
lower alkoxy groups substituted by a lower alkoxy group,
lower acyl groups, ar-lower alkyl groups, ar-lower alkenyl
groups, heterocyclic groups, heterocyclic-CO- groups,

oxo0 group, lower alkylsulfonyl groups and arylsulfonyl
groups; and the substituted amino group as the substituent

of Rl and the substituted amino group as R6 have each

at least one substituent selected from the group consisting of
protected - or unprotected hydroxyl groups, unsubstituted 1lower
alkyl groups, lower alkyl group substituted by a protected or.,#
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unprotected carboxyl - or hydroxyl group, cycloalkyl groups,
aryl groups, lower acyl groups, ar-lower alkyl groups,
heterocyclic groups, unsubstituteA or oxo-substituted
heterocyclic-CO- groups, adamantyl group, lower alkylsulfonyl
groups and aryl-sulfonyl groups, provided that @ there are
excluded the compounds in which R1 is 'a phenyl group which
may optionally be substituted by the halogen atom or the lower
alkyl, 1lower alkylenedioxy, 1lower alkoxy or protected or
unprotected = hydroxyl group and R6 is —NR7R8 in which
R7 represents an ar-lower alkyl or heterocyclic group and
R8 represents a hydrogen atom or a 1lower alkyl group,. or
R7 and R8 form, when taken with the N atom,
-N N—{—CH2—+I—R9 in which R9 represents an aryl or
heterocyclic group and i represents 0 or an integer of 1 to 3,
-N N—COR9 in which R9 has the same meaning as defined
above,

()

/\

-N N—éCH2+I—CO—§—heterocyclic in which R8 and i1 have
R8
the same meanings as defined above, -N &OH in which R11
11
"R

represents an aryl group, - ' in which R12 represents a

RlZ

carboxyl group or a lower alkoxycarbonyl group or
R

12
-N ) in which R12 has the same meaning as defined above,

and the compounds in ‘which Rl represents an unsubstituted or
lower alkyl-substituted phenyl jroup and R6 represents a

di-lower alkylamino group, - <:] ' —NC:> or N O and the

compound in which Rl represents an unsubstituted phenyl

group and R® represents _{<:> ;
HN

all the ahove heterocyclic groups being selected from the

)
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group consisting of the nitrogen-containing - heterocyclic

6

groups mentioned in the definition of R~ and furyl, thienyl,

benzothienyl, pyranyl, isobenzofuranyl, oxazolyl, benzofuranyl,

indolyl, benzimidazolyl, benzoxazolyl, benzothiazolyl,
quinoxalyl, dihydroquinoxalyl, 2,3-dihydrobenzothienyl,
2,3-dihydrobenzopyrrolyl, 2,3-dihydro-4H-1-thianaphthyl,
2,3-dihydrobenzofuranyl, benzo[bldioxanyl, imidazo([2,3-

alpyridyl, benzo[blpiperazinyl, chromenyl, isothiazolyl,
isoxazolyl, oxadiazolyl, pyridazinyl, isoindolyl and
isoquinolyl groups.



!

AUSTRALTA | - W gy
633539
Patents Act . : ﬁxf LY

COMPLETE SPECIFICATION
(ORIGINAL)

Class Int. Class
Application Number: :
Lodged:

Complete Specification Lodged:
Accepted:
Published:

Priority

Related Art:

Applicant(s):
Toyama Chemical Co., Ltd. _
2-5, 3-chome,, Nishishinjuku, Shinjuku-ku, Tokyo, JAPAN
Address for Service is:
PHILLIPS ORMONDE & FITZPATRICK
Patent and Trade Mark Attorneys

367 Collins Street
Melbourne 3000 AUSTRALIA

Complete Specification for the invention entitled:

'1,2-ETHANEDIOL DERIVATIVE AND SALT THEREQF, PROCESS.FOR PRODUCING THF. SAME,

AND CEREBRAL FUNCTION-IM PROVING AGENT COMPRISING THE SAME

Our Ref : 163565

- POF Code: 1096/46850

The following statement is a full description of this invention, 1nclud1ng
the best method of performing it known to applicant(s):

6006



10

15

20

25

This invention relates to a 1,2-ethanediol
derivative and a salt thereof, a process for producing
the same, and a cerebral function-improving agent
comprising the same. The cerebral function-improving
agent of this invention is useful for treatiné
cerebrnovascular dementia, senile dementia, Alzheimer's
dementia, sequelae of ischemic encephalopathy and
cerebral apoplexy.

As 1,2-ethanediol derivatives, there are known,
for example, those described in U.S. Patent No. 2,928,845;
J. Pharm. Sci., vol. 50, pp. 769-771 (1961); Farmaco. Ed.
Sci., vol. 19, pp. 1056-1065 (1964); etc.

These compounds are in use as a local anesthetic.
However, nothing is known as to their use as a cerebral
function-improving agent, an antiamnesic agent or .a
nootropic agernt.

WO No. 88/8424 describes that 1,2-ethanediol
derivatives can be used for the remedy of Alzheimer's
disease and other degenerative neurological disorders.
However, no specific description or example of these
derivatives 1is given in the application.

Drugs such as cerebral metabolic enhancers,
cerebrovasodilators and the like are currently in use
for the remedy of various dementias, particularly

dementia of Alzheimer's type and cerebrovascular

- 1A-
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dementia.

However, no cerebral fgnctioﬁ—improving agént‘
has been found as yet which is useful for treating
cerebrovascular dementia, senile dementia, Alzheimer's
dementia, sequélae of ischemic encephalopathy and
cerebral apoplexy. |

An object of this invéntion is to provide a

novel 1,2-ethanediol derivative and a salt thereof.

Another object of this invention is to pfovide
a process for producing a nével 1,2-ethanediol derivative
and a salt thereof.

Still another object of this invention is to
provide a novel cerebral functioﬁ—improvinq‘agent which
is useful for treating cerebrovascular dementia, éenile

dementia, Alzheimer's dementia, sequelae of ischemic

encephalopathy and cerebral apoplexy and yet has little

side effect.

The present inventors have made étudy in order
to solve the above—ﬁentioned problems. As a result,
it has been found that a l,2~ethanediol derivative
represented by the following general formula [I] or a
salt thereof has an excellent antiamnesic activity and
an excellent antihypoxic activity and is very useful

as a cerebral function-improving agent:

23 o
1 | 6
R*-CHCH-0—{C}—R (1]
l I
OR? R>
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wherein rt represents a substituted or unsubstituted
phenyl, naphthyl, indanyl, indenyl, tetrahydronaphthyl
or heterocyclic group; R2 represents a hydrogen atom, a
lower alkyl group or a hydroxyl-protecting group; R3
represents a hydrogen atom or a lower alkyl group;
nR4‘s and nRS's are the same as or different from one
another and represent hydrogen atoms or lower alkyl

groups; R6 represents an ammonio group or a substituted

or unsubstituted amino or nitrogen-containing

heterocyclic group, the nitrogen-containing heterocyclic
group being selected from the group consisting of

pyrrolyl, pyrrolidinyl, piperidyl, piperazinyl, imidazolyl,
pyrazolyl, pyridyl, tetrahydropyridyl, pyrimidinyl,
morpholinyl, thiomorpholinyl, quinolyl, quinolizinyl,
tetrahydroquinolinyl, tetrahydroisoguinolinyl,
guinuclidinyl, thiazolyl, tetrazolyl, thiadiazolyl,
pyrrolinyl, imidazolinyl, imidazolidinyl, pyrazolinyl,
pyrazolidinyl, purinyl and indazolyl groups; and n
represents 0 or an integer of 1 to 6; wherein the
substituent on Rl is selected from the group consisting

of halogen atoms, substituted or unsubstituted amino,

lower alkyl, aryl, ar-lower alkyl, lower alkoxy,

ar-lower alkoxy, aryloxy, carbamoyloxy, lower alkylthio,
lower alkenyl, lower alkenyloxy, ar-lower alkylthio,
ar-lower alkylsulfonyl, arylsulfonyl, lower alkyl-
sulfonylamino, arylsulfonylamino and heterocyclic groups,
And—protected—amine—groupsy protected or unprotected

hydroxyl groups, nitro group, oxo group and lower



l. alkylenedioxy groups; the substituted lower alkyl, aryl,
ar~lowar alkyl, lowe: alko#y, ar-lower alkoxy, aryloxy,
carbamoyloxy, lower alkylthio, lower alkenyl, lower
alkenyloxy, ar—lower'alkylthio, ar-lower alkylsulfonyl,

arylsulfonyl, lower alkylsulfonylamino, arylsulfonylamino

o

or heterocyclic group as the substituent of Rl and the

substituted nitrogeh—containing heterocyclic group as
R6 have each at least one substituent selected from the
group consisting of halogen atoms, pfotécted or
10 unprotected hydroxyl groups, protecﬁed or unproteci.ed
amino groups; protected or unprotected.carboxyl groups,
unsubstituted lower alkyl groups, lower alkyl groups
substifuted by a protected o: unprotected hydroxyl
group,.uusubstituted or halogen-substituted aryl.groups,
15 unsubstituted or halogen-substituted aroyl grdups,
unsubstituted lower alkoxy groups,'lower alkoxy dgroups
substituted by a lower alkoxy group, lower acyl groups,
- ar- Lower alkyl groups, ar-lower alkenyl groups, |
heterocyclic groups, heterocyclic-CO- groups, OXO group,
20 lJower alkylsulfonyl groups and arylsulfonyl groups;
and the substituted amino group as the substituent of RE
and the substituted amiuo group as R6 have each at least
one substituent selected from the group consisting of
brotected or unprotected hydroxyl groups, unsubstituted
25 lower alkyl groups, lower alkyl groups éubstituted by
a protected or unprotected carboxyl or hydroxyl group,
cycloalkyl groups, aryl groups, lower acyl groups,

ar-lower alkyl groups, heterocyclic groups, unsubstituted

-4 -
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30

35

or oxo-substituted heterocyclic-CO- groups, adamantyl grou?,
lower alkylsulfonyl groups and arylsulfonyl groups, provided
that there are excluded the compounds in which Rl is a
phenyl group which may optionally be substituted by the
halogen atom or the lowe:i alkyl, lower alkylenedioxy, lower
alkoxy or protected or unprotected hydroxyl group and R6 is
—NR7R8 in which R7 represents an ar—lower alkyl or
heterocyclic group and R8 represents a hydrogen atom or a

7 8

lower alkyl group, or R° and R- form, when faken with the

N atom,

/ N\

-N N—%CHZ+T-R9 in which R9 represents an aryl or

heterocyclic group and i represents 0 or an intege; of 1 to 3,
N- COR in which R9 has the same meaning as defined
above,

/N 10 . , 10 .
-N N-R in which R represents a heteroc group,

./

- T = SRS S —— e—— —

-N N—%CHZ%T-CO—v—heterocyclic in whic" R8 and i have
R8
the same meanings as defined above, -N >‘OH in which Rll
R12 Rll

represents an aryl group, - l in which R12 represents a
carboxyl group or a lower alkoxycarbonyl group or

12

-N in which R has the same meaning as defi-ed above

R12

and the compounds in which Rl represents an unsubstituted or
lower alkyl-substituted phenyl group and R6 represents a

di-lower alkylamino group, -NC:] , -N ) or N O and the
. —/
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e

compound ‘in which R1 represents an unsubstituted phenyl

group and R6 represents __<f::> ;
HN

all the above heterocyclic groups being selected  from the
group consisting of the nitrogen-containing heterocyclic

- B5a -
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groups mentioned in the definition of r® and furyl,

thienyl, benzothienyl, pyranyl, isobenzdfuranyl,

‘oxazolyl, benzofuranyl, indolyl, benzimidazolyl,

benzoxazolyl,‘behzothiazolyl, gquinoxalyl, dihydro-
quinoxalyl, 2,3—dihydrobenzothienyl,‘2,3—dihydro—
benzopyrrolyl, 2,3—dihydro—4H—l—thiénaphthyl,
2,3—dihydfobénzofuranyl, benzo[b]dioxanyl, ;midﬁzo-
[2,3-alpyridyl, benzo[b]piperazinyl, chromenyl,
isothiazolyl, iéoxazolyl, oxaaiazolyl; pyridazinyl,
isoindolyl and;isoquinolyl groups.

Incidentally, the cerebral function-improving
agent‘meﬁtioned herein refers to a cerebral function— 
improving agent having not only effects possessed by
conventional cerebral function-improving agents; fér
example, sequelae of ischemic encephalopathy and cérebral
aéoplexy but élso therapéutic or prophylactic effects
fbr émnesia and dementias (e.g. cerebrovascular
dementia, senile dementia and Alzheimer's demeﬁtia).

In the preéent specification, the following terms
have the following definitions unless otherwise épecified.

The term "halogén atom" means, for example, a
fluorine atbm, a chlorine atom, a bromine atom and an
iodine atom; the‘te;m "lower alkyl group" means C,_.
alkyl groups such as methyl, ethyl, n—propyl, isopropyl,
n-butyl, isobutyl, tert-butyl, pentyl, hexyl and the like;
the term "loWer alkoxy group" means Cl—6 alkyl-0- groups;

the term "lower alkylthio group"‘means C alkyl-S-

1-6
groups; the term "lower alkenyl group” means C2_6alkenyl

_6_
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groups such as vinyl, propenyl, butenyl, pentenyl,
hexenyl and the like; the term "lower alkenyloxy group"
means C2_6alkenyl—o— groups; the term "cycloalkyl group"

means C cycloalkyl groups such as cyclopropyl,

3-6
cyclobutyl, cyclopéntyl, cyclohexyl and the 1like; the
term ”aryl‘group" means phenyl, naphthyl, indanyl and
indenyl groups; the term "aryloxy group" means aryl-0-
groups; the term "ar-lower ‘alkyl group" means ar-Cy_,
alkyl groups‘such as benzyl, diphenylmethyl, tfityl,
phenethyl and the like; the térm "ar-lower alkoxy

group" means ar-C alkyl-O- groups; the term "ar-lower

1-4
‘alkylthio group" means aryl-Cl_4alkyl—S— groups; the

term "lower alkylenedioxy group" means Cl_4alkylenedioxy

‘groups such as methylenedioxy, ethylenedioxy and the
~like; the term "lower acyl group" means Cl_6acyl groups

~such as formyi, acetyl, butyryl and the like; the term

"aroyl group" means aryl-CC- groups; the term "lower
alkylsulfonyl‘group" means Cl_6alkyl—so2—‘groups; the
term "arylsulfonyl group" means aryl—SOZ—‘groups;

ther term "ar-lower alkylsulfonyl group" means aryl-
Cl_6alkyl-802— groups; the term "lower alkylsulfonyloxy

aroup" means C alkyl—SOZ—O— groups; the term "aryl-

1-6
sulfonyloxy groﬁp" means aryl—SO2—O— groups; the term
"lower‘alkylSulfonylamino group" means Cl_6alkyl—802-NH—
groups; the term "arylsulfonylamino group" means aryl-
SOZNH- groups; the term "di-lower alkylamino group" means

di—Cl_saikyl—NH— groups and the term "ammonio group"

means tri-lower alkylammonio groups such as

-7 =



10

15

20

25

trimethylammonio, triethylammonio; the term "lowcr
alkoxycarbonyl group'" means Cl_6alkyl—O;CO- grou?s‘&nd
the like.

The protective‘groups for hydroxyl group,
carboxyl group and amino group inelude thoseeconvehtional

protective‘groups for‘hydrOXyl group, carboxyl group and

amino group w!iich are described in Protective Groups in

Organic Synthesis by(Theodra W. Green, 1981, John Wiley
& Sons, In@. In particular, the protective grdup for
hydroxyl group specifically includes, for example, lower

tetvaWn Y &V‘QP:SV“Q“ 23\
alkyl, lower acyl&end ar-lower alkyl groups such as

substituted or unsubstituted benzyl. er—tetrahydropyranyls

The salt of the 1,2-ethanediol derivative
represented by the general formula‘[I] can be eny
pharmaceutically acceptable salt. It‘includes, for
example,‘salts‘wiﬁh mineral acids such as hydrochloric
acid, hydrobromic acid; sulfuric acid, phosphoric acid
and the like; salts with carboxYlic acids such as formic
acid, acetic acid, oxalic acid, fumaric acid, maleic acid,
malic acid, tartaric acid, aspartic acid and the like;
salts with sulfonic acids such as mefhanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid, naphthelene—‘
sulfonic acid and the like; and salts with alkali metals
such as sodium, potassium and the like. |

When the 1,2-ethanediol derivative of the
genera; formula [I] or its salt has isomers (e.g.‘optical
isomers, geometrical isomers,‘tautoﬁers), all ef these

isomers are included in this invention. Also, the

‘_8_‘



hydrate, solvate and all crystal forms of the compound of
this invention are included in this invention.

Next, there is described a process for producing
a 1,2-ethanediol derivative of the general formula ([I]
or a salt thereof.

The 1,2-ethanediol derivative of the general
formula [I] or its salt can be produced by per se known
processes or their appropriate combinations, for example,

the following production processes.

Production Process 1 R4
|
HO4C—R®
| 5™
R
R3 R4
! \ g [III] or its salt 1 | 6
R™=CHCHR R™-CHCH-0+4C+—R
or 6H R
[IT] HO—RGa

[Ia] or its salt
[IITIa] or its salt

Production Process 2

lﬁ4
HO4C}—OR"3
lsm
R
3 gl
1/ \ 3 [IV] or its salt 1 , 13
R--=CHCHR R —$HCH—O+$+E—OR
5
(TT] OH R
[V] or its salt
g3 R4
1] ! 13
> R —CHCH—O+$+H—OR —>
|
or?2 R°
[VI]



3 4 3 4

R R i . . R R
l I Halogenating agent l é
-CHCH O-(-C-)——-—On or -CHCH o+ -)—Y

I

2a S sulfonylating agent 2a R5
[VII] or its salt [VIII]
B-R®P  [1x]

R3 R4
or its salt 1
R CHCH O%C+——R

22 '5

[Ib] or its salt

Production Pro:zess 3

4

R
|
HO+4C}+—O0H
| 5™
R
R3 R4
1 /\ 3 [X] or its salt 1
R™=CHCHR —> R (l:HCH O'('C')—-OH
|
(II] OH 5

[XI] or its salt

R3 R4
Sulfonylating agent 1 | | a
R™~CHCH-O4Cy—Y 6b
| | 5™ H-R°” [IX]
OH R

[XII] or its salt or its salt

23 gl H-r%P [1x) 23 R4
1 | | a or its salt ol |
R —?HCH—O-(-?)m Y > -CHCH- O-(‘CI:-)—R
OR2a RS OR2 5
[XIIT] [Ic] or its salt

- 10 -



Production Process 4

R3 R4
AR ! 2
XMgCH*O%C-}E—X
5
R R3 R4
1 [(XV] 1 | | 2
R™-CHO — R —CH—CH—O%C+E~X
I I
[XIV] OH R°
[XVI] or its salt
H_R6b
[IX] 3 4
or its salt 1 ? ? 6b
R —CHCH—O%C%E—R
| |
OH R5
(1d] or its salt
QQ
. 1 '3 4 5
1 In the above reaction schemes, R 'JR , R, R7,

R6 and n have the same meanings as defined above; R2a

represents the same hydroxyl-protecting group as in the
definition of R2; R6a represents the same substituted or
5 unsubstituted nitrogen-containing heterocyclic group
as in the definition of R6, provided that the hetero-
cyclic group has a free valence on a carbon atom forming
the heterocyclic ring; R6b represents the same
substituted or unsubstituted nitrogen-containing
10 heterocyclic group as in the definition of R6, provided
that the nitrogen-containing heterocyclic group has a
free valence on a nitrogen atom forming ithe heterocyclic
ring, or a substituted or unsubstituted amino group; Rl3
represents the same hydroxyl-protecting group as in the
2 1

15 definition of R”; X~ and X2, which may be :he same or

different, represent halogen atoms, Y represents a
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removable group such as a halogen atom, a lower alkyl-
sulfonyloxy group, an arylsulfonyloxy group or the
like; Y2 represents an arylsulfonyloxy group; and m
represents an integer of 1-6.

As the salts of the compounds of the general
formulas [III]), [IIIal, (IV], (V], [VII], [(IX], [X],
[(X1), ([XII), [(xvi], [Ial)l, {(Ib], [Ic] and [I4],
there can be mentioned the same salts as the salts of
the compound of the general formula [I].

Next, each of the above production processes is
described.

Production Process 1

A compound of the general formula [II] is
reacted with a compound of the general formula [III]
or its salt or a compound of the general formula [IIIa]
or its salt in the presence or absence of a base to
optain a compound of the general formula [Ia] or its
salt.

The solvent to be used in this reaction can be
any solvent unless it adversely affects the reaction.
There can be mentioned, for example, aromatic hydrocarbons
such as benzene, toluene, xylene and the like;
sulfoxides such as dimethylsulfoxide and the like;
amides such as N,N-dimethylformamide and the like; and
ethers such as tetrahydrofuran, dioxane and the like.
These solvents can be used alone or in admixture of two
or more. It is also possible to use the compound of the

general formula (III}] or [IIIa] as the solvent.
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As the base to be used optionally, there can
SOé\um
be mentioned, for example, seidi@m&hydride, metallic
sodium and potassium tert-butoxide.

In the reaction, the compound of the genéral
formula [III] or its salt,.or the compound of the general
formula [IIIa) or its salt is used in an amount of
1-100 moles, preferably 1-10 moles, per mole of the

compound of the general formula ([II].

The base as an optional component is used in

‘an amount of 0.01-1.2 moles per nc'e of the compound of

the general formula ([II].
This reaction can be effected usually at
20-150°C, preferably 70-90°C, for 1 minutes to 24 hours,

preferably 5 minutes to 5 hours.

Production Process 2
(1) A compound.of the general formula [II] is
reacted with a compound of the general formula [IV] or-
its salt in the presence or absence of a base to obtain a
compound'of'the géneral formula [V] or its salt. |
This reaction car be effected in the same ménnér
as described in Production Proéesé 1.
| The obtained compound of the general formula (V]
or its salt may be used in the subsequent reactioﬁ without
being isolated. |
(2) The compound of the general formula [V] or its
salt is subjected to_conventional reaction for
orotection of hydfoxyl grocup to obtain a compound of

the general formula (VI].

1
—
Ly
|
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The obtained compound of the general formula
[VI] may be used in the subsequent reaction without
being isolated.

Then, the compound of the g=2neral formula [VI]
is subjected to reaction for selective removal of the
hydroxyl-protecting group to obtain a compound
of the general formula [VII] or its salt.

The obtained compound of the general formula
[VII] or itg¢ salt may be used in the subsequent reaction
without being isolated.

These reactions can be effected according to
per se known methods, for example, the method described
in Protective Groups in Organic Synthesis [Theodra W.
Green (1981), John Wiley & Sons, Inc.] or a method
similar thereto.

The combination of the hydroxyl-protecting

Rl3 2a) to be used in these reactions can be

groups | and R
selected appropriately.

(3) The compound of the general formula [(VII] or its
salt is reacted with a halogenating agent or a sulfonylat-
ing agent in a solvent in the presence or absence of a
base to obtain a compound of the general formula [VIII].

The solvent to be used in the reaction can be
any solvent unless it adversely affects the reaction.
There can be mentioned, for example; halogenated
hydrocarbons such as methylene chloride, chloroform and

the like; ethers such as tetrahydrofuran, dioxane and

the like; nitriles such as acetcnitrile and the like;
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and amides such as N,N-dimethylformamide and the like.
These solvents can be used alone or in admixture of two
or more.

As the base to be used optionally, there can be
mentioned, for example, organic and inorganic bases such
as triethylamine, diisopropylethylamine; 1,8-
diazabicyclo-[5.4.0]Jundec-7-ene (DBU), pyridine,
potassium tert-butoxide, sodium carbonate, potassium
carbonate, sodium hydride and the like.

As the halogenating agent, there can be
mentioned, for example, phnsphorus oxychloride, phosphorus
oxybromide, phosphorus trichloride, phosphorus
pentachloride, thionyl chloride and the like.

As the sulfonylating agent, there cf  be
mentioned, for example, methanesulfonyl chloride,
p-toluenesulfonyl chloride and the like. )

‘ su\%‘ov\s\ot..

Each of the halogenating agent; the{sakﬁomayiat:
ing agent and the base as an optional component is used
in an amount of at least 1 mole, preferably 1-2 moles,
per mole of the compound of the general formula ([VII]
or its =alt.

This reaction can be effected usually at -10°
to 100°C, preferably 0° to 40°C, for 10 minutes to 30
hours.

The obtained compound of the general formula
[VIII] may be used as it is, in the subsequent reaction
without being isolated.

(4) The compound of the general formula [VIII] is

- 15 -
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reacted with a compound of the general formula [IX] or
its salt in the presence or absence of a ruztalyst in the
presence or absence of a base to obtain a compound of the
general formula [Ib] or its salt.

The solvent to be used in this reaction can be
any solvent unless it adversely affects the reaction.
There can be mentioned, for example, the same solvents as
mentioned in (3) of Production Process 2.

As the catalyst to be used optionally, there can
be mentioned, for example, potassium iodide,‘sodium iodide
and the like.

The cataiyst is used in an amouht of 0.1-1
mole per mole of the bompound of the general formula
[VIII]. |

As the base to be used optionally, there can be
hentioned, for‘example, thHe same bases as mentioned in
‘(3) of Production Process 2.

Each of the compound of the general formula [IX]
or its salt and the base as an optiohal‘component is
used in an amount of at least 1 mole, preferably 1-20
moles, per mole‘of the compound of the general formula
(VIII].

This reaction can be effeéted usually af
10-150°C, preferably 20-lOO°C for 10 minutes to 20 hours.

Production Process 3

(1) A compound of the general formula ([II] is
reacted with a compound of the general formula [(X] or

its salt in the presence or absence of a base to obtain

- 16 -
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a compound of the general formula [XIj or its salt.

This reaction can be effécﬁed in accordance

with the same.meﬁhod as mentioned in Production Process 1.
(2) The compound of the general formula [XI] or

its salt is reacted with a éulfonylating agent in a

solvent.in the presence or absence of a base to obtain a

compound of the general formula [XII] or its salt.

'The solvent to be used in this reaction can be
5ny solvent unless it adversely affects the reaction.
There can_be mentioned,_for example, the same sol&ents
as mentioned in (3) of Production Process 2.

As the base to be uéed optionally, there can be

mentioned, for example, the same bases as mentioned in

-(3) of Production Process 2.

As the sulfonylating agent,; there can be

.mentioned, for example, p-toluenesulfonyl chloride

and the like.

Each of the sulfonylating agent and the base
as an optional component is used in an amount of at least
0.95 mole, preferably 1-2 moles, per mole of the compound
of the geﬁeral formula {XI] or its salt.

This reaction can be effected usually at -10°
to 100°C, preferably 0° to 40°C, for 10 minutes to 30
hours. |

The obtained compound ¢f the general formula
[XII] or its salt may be used in the subsequent reaétibn

without being isolated.

(3) The compound of the géneral formula [XII] or
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its salt is subjected to conventional reaction for
protection of hydroxyl group to obtain a compound of the
general formula [XIII].

The reaction can be effected in accordance
with per se known methods, for example, the method
described in Protective Groups in Organic Synthesis
[Theodra W. Green (1981), John Wiley & Sons, Inc=.] or a
method similar thereto.

The obtained compound of the general formula
[XIII] may be used in the subsequent reaction without
being isolated.

(4) The compound of the general formula [XII] or

e compPound oF genera\ Tormula
its salt or4[XIII] is reacted with a compound of the
general formula [IX] or its salt in the presence or
absence of a base to obtain a compound of the general
formula [Ic] or its salt.

This reaction can be effected in the same method

as described in (4) of Production Process 2.

Production Process 4

(1) A compound of the general formula [XIV] is
reacted with a compound of the general formula [XV] to
obtain a compound of the general formula [XVI] or its
salt.

The solvent to be used in this reaction can be
any solvent unless it adversely affects the reaction.
There can be mentioned, for example, ethers such as
diethyl ether, tetrahydrofuran, dioxane and the like;

and aromatic hydrocarbons such as benzene, toluene
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and the like. These solvents can be used alone or in
admixture of two or more.

In_this reaction, the cbmpound of the general
formula.[XV] is used in an amount of 0.8-100 moles,
preferably 0.8-10 moles, per mole of the compoﬁnd of the
general formula [XIV].

This reaction can be effected usually at
-.-78.o to 100°C, preferably.—78° to 50°C for 5 minutes to
24 hours. |

The obtained compound of the general formula

[XVI] or its salt may be used in the subsequent reaction

“without being isolated.

Incidentally, ﬁhe compound of the general
formula [XV] to be used in this reaction can be produced
aécording to a per se:known method,'fof example, the
method described in Bull. Soc. Chim. Fr., 1967 (5),
pp. 1533-40.

(2) The compound of the general formula [XVI] or
its salf is reacted with a compouﬁd of the general
formula [IXj or its salt in the presence or absence of a
base to obtain a compound of the general formula [Id] orx
its salt.

| The solvent to be used in this reaction can be
any solvent unless it adversely affects the reaction.
There can be mentioned, for exampie, halogenated hydro-
carbons such as methylene chloride, chloroform and the
like; ethers such as tetrahydrofuran, dioxane énd.the

like; alcohols such as ethanol, propanol, butahol and
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the like; nitriles such as acetonitrile and the like;

and amides such as N,N—dimethylformamide and the like.
These solventé can be used alone or in admixture of two
or more.

As the base to be used optionally, there can be

mentioned, for example, the same bases as mentioned in (3)

of Production Process 2.
. Each of the compound of the general formula
[IX] or its salt and the base as an optional component is
used in an amount of at least 1l mole, preferably 1-20
moles, per mole of the compound of the general foxnﬁulé
[XVI] or its salt. |
| This reaction Can'be.effected usually at

lO—lSO°C, preferably 20-100°C, for 10 minuteé t¢> 20
hours. | |

In the above production processes,_the i:eactants
dr base can also be qsed as solvent depenaing on the
nature of the reactants or base.

In the ébove production processes, when the

compounds of the general formulas [II], [III], [IIZIa],

(1vl, (v}, (vi], (viI), (viIIl, (Ix], [X], [XI], [XIIJ,

[XIII], [XIV], [XV] and [XVI], have isomers (e.g.
optical isomers, geometrical isomers, tautomers) , the
compounds can be used in &a:., isomer forh. Furthexr , the
compounds can be used in a hydrate fbrm) é solvate
form or any cryétai form.

When the compounds of the general formulas

(11), (111}, (rIfa), (Ivl, (v}, [vI], [vII), (VIII],
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1 {IX], (XII}, [XIII], [XIV], (xv], ([xvIil, (1], [Ial, [Ib],
[Icl and [Id] have a hydroxyl group, an amino group or
a carboxyl group, it is possible to previously protect
these groups with a conventional protective group and

5 to remove, after the reaction, the protective group,
if necessary, according to a per se known method.

The compound thus obtained may be subjected to
conven :ional isolation ‘and purification procedures
such as column chromatography, crystallization,

10 distillation, extraction and the like.

The 1,2-ethanediol derivative of the general
formula [I] or its salt can be converted into other
1,2-ethanediol derivative of the general formula [I]
or its salt by subjecting the former compound to

15 appropriate combination of per se known reactions
such as oxidation reaction, reduction reaction, addition
reaction, acylation .eaction, alkylation reaction,
sulfonylation reaction, deacylation reaction, substitution
reaction, dehydration reaction, hydrolysis reaction

20 and the like.

The compound of the general formula [II]

which is the starting material for producing the
pv*oc}uce_é\
compound of this invention can be4p§edaeé by per se
known processes, for example, the process described in
25 JACS, vol. 87, p.1353 (1965) and the process described
in Shin Jikken Kagaku Koza, vol. 14, p. 579 (1977),
Maruzen.

The compound of this invention, when used as a
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drug, may be appropriately mixed with excipients such
as filler, carrier, diluent and the like and can be
formed into tablets, capsules, powders, granules, fine
granules, pills, suspensions, emulsions, liquids, syrups,
injections, etc. according to conventional methods.
These drugs can be administered orally or
parenterally. The dosage route, dose and number of
administrations can be appropriately varied
depending upon the age, weight and symptom of patient,
but in the case of oral administration, generally
0.01-500 mg of the present compound can be administered
daily to an adult patient in one to several portions.
Next, the pharmacological activities of
representative compounds of this invention are described.
The numbers of the test compounds used in the
following pharmaconlogical tests refer to the numbers of
the compounds shown in Production Examples appearing
hereinafter.
1. Effect of test compound on hypoxia
A test compound dissolved in physiological
saline (100 mg/kg) was orally administered to a ddY female
mouse (5-6 weeks old, each group consisting of 10 mice).
After . (or 30 minutes*) hour from the administration,
each mouse was placed in a 300«ml glass chamber, and a
gas mixture consisting of 4% of oxygen and 96% of
nitrogen was passed through the chamber at a rate of
5 liters/min. ‘A time from the start of gas passing to

the death of each mouse was measured.
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To a control mice group was orally administered
only physiological saline.
The antihypoxic activity of the test compound
was calculated from the following formula:
Mean survival time of mice of administration

group o
x 100 (%)

Mean survival time of mice of control group

The results are shown in Table 1.

Table 1
congouna | ATEYEORIC | conpouna | Ancihyporie
' (%) O. (%) } .
1 155 48 160
2 119 _ 49 ' 151
3 245% 54 137
9 113 55 | 207
14 184% 56 | 182
15 o 194% 58 133
16 116 61 | 184*
19 168+ 62 127
23 - 241% 67 247*
27 201% 71 147
33 224% 83 | 177*
34 1 221 84 175%
36 139 86 130%
37 148 87 179
42 194 89 156%
46 150* 92 169
47 165% 95 164

- To be cont'd -
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Table 1 (Ccnt'd)

Compound 22213{€§xic Compound igtiS{E;xic
No. (2) No. %)
96 176% 204 176%
97 138% 207 136*
98 164* 208 242%

100 171* 209 148*
102 140* 211 177%
104 160%* 217 149
119 175% 215 197
120 162* 218 157*
121 149% 219 222%
122 142% 220 183*
123 140%* 221 183%
125 172% 222 152%
126 172% 2.3 149%
129 158% 224 155
131 167% 225 157%
132 133% 528 144
134 201* 229 123
137 163* 230 177
139 162% 231 246
151 182 232 150
152 180 236 177
153 185 237 149
167 165 238 123
180 176% 239 150
181 132 243 159
187 153* 246 128
188 144% 047 122
195 176% 250 145%
197 164% 551 186%
203 177* 2592 190

- 24
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Table 1 (Cont'd)

‘Cdmpound igtig{g;Xic Compound ‘igziS{E;Xic
No. (3) ‘ No. (2)
256 154 342 157%
259 - 155% 343 160*
260 124 344 | 268*
261 126 345 185%
271 | 150* 347 162*
272 185% 348 | 251%
279 198 349 209%
282 160* 350 147%
283 183 353 132%
289 157* 357 | 189*
302 o182 358 211%
303 168 365 155%
309 198% 368 | 135%
312 221* | 3"69 143%
313 154+ 375 156+
320 212% 377 221*
325 217% 383 2g3%
327 | 160% ‘ 385 161*
330 242% 386 169*
332 230% 387 228%
334 246*% 388 213*
336 224% 390 248%
337 309% 394 D4 1*
338 144* | 396 316%
339 131% | 398 171
| 340 163* 405 | 137+

Note: * Mice were piaced in the chamber after 30
minutes from the administration instead of
after 1 hr from the administration.
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2. Effect of test compound on amnesia
(1) Electroconvulsive shock (ECS)-induced amnesia

A test compound dissolved in physiological
saline was intraperitoneally administered to a ddY¥
male mouse (5-6 weeks old, each group consisting of 10
mice). The acquisition trial in passive avoidance task
was carried out after 1 hour from the administration.

Each mouse was placed in the bright compartment of a
two-compartment step-through type passive avoidance
apparatus consisting of a bright compartment and a dark
compartment (MPA-100M manufactured by Muromachi Kikai) .
When the mouse entered the dark compartment, the guilotine
door of the dark compartment was closed; after 0,5 second,
an inescapable footshock (1.6 mA, 3 seconds) was delivered.
Immediately thereafter, ECS (25 mA, 0.5 second) was
applied through the both eyes of the mouse. After 24
hours, in the retention trial, 1he mouse was again placed
in the bright compartment and the response latency for
mouse to enter the dark compartment was measured. If the
mouse avoided longer than 300 seconds, a ceiling score of
300 seconds was assigned.

A control mice group to which only physiological
saline had been administered intraperitoneally, and
response latency was also measured in the same manner.

Antiamnesic activity was taken as a median of
the response latencies of the 10 mice and expressed by

the following symbols:



- : 0-60 seconds

+ : 61-100 seconds

++ : 101-150 seconds
+++ : 151-300 seconds

The results are shown in Table 2.

~ Table 2
Compound DOsage | Antiamnesic

No. (mg/Xg) activity
2 3 +
3 +++
3 +
15 3 +4+4
19 3 T+

23 | w0

29 3 +
44 10 ++
48 3 R
52 3 +
53 3 ot
- 58 10 N
61 3 ++
67 3 ++4
70 3 ++
76 3 ++
78 3 ++
115 3 ++
159 3 +
160 3 ++
170 3 ++
176 3 ++
189 3 +4++

- To be cont'd -
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Table 2 (Cont'd)

228 10

229 3

235 10 ++
237 3 ++
239 10 +
243 3 ++
252 3 +++
261 3 +
266 3 ++
315 3 ++
316 3 +
319 10 ++

(2) Effect of test compound on cycloheximide-induced
amnesia

It was reported by Yamazaki et al. [Drugs, Mind
and Action, vol. 3, pp. 127-136 (1983)] that cycloheximide
interfers with the retrieval process of memory of mouse.
Hence, the following test was carried out.

A test was carried out in accordance with the
method described in Drugs, Mind and Action, vol. 3, pp.
127-136 (1983) and Folia Pharmacologica Japonica,
vol. 89, pp. 243-252 (1987).

As the test apparatus, there was used a
step-down type passive avoidance training box. It was
a black acrylic resin box of 22 cm x 22 cm x 21 cm
(height) whose floor portion consisted of a stainless
steel grid and which had, at one corner of the floor
grid, a platform of 7 cm x 7 cm X 2 cm (height).
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Cycloheximide was dissolved in physiological
saline, and injected subcutaneously at 120 mg/kg to a ddy
male mouse (5-6 weeks old, each group consisting of 10
mice). 1In an acquisition trial, after 15 minutes from
the administration, each mouse was placed on the platform
in the above test apparatus. As soon as the mouse
stepped down the platform, a 2 mA current was delivered
for 2 seconds, immediately after which the mouse was
returned to its home cage. A retention test was
performed 24 hours after the acquisition. To each mouse
which had been treated with cycloheximide was orally
administered a test compound dissolved in physiological
saline; after 30 minutes from the administration, the
mouse was again placed on the platform and the response
latency for mouse to step down was measured. If the
mouse avoided longer than 300 seconds, a ceiling score of
300 seconds was assigned.

A control mice group to which only physiological
saline had been administered orally, was—alse—subjected

and Wwas alse measav e
tg:thexmeasuremeﬂﬁ*ﬁ{\response latency)in the same
manner.

Antiamnesic activity was taken as a median of
the response latencies of the 10 mice and expressed by
the following symbols:

- : 0-60 seconds
+ : 61-100 seconds
+-- ¢+ 101-150 seconds

+++ : 151-300 seconds
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The results are shown in Table 3.

Table 3
Compound Dosage Antiamnesic
No. (mg/Kg) | activity
1 3 ++
10 +
9 10 +
14 3 +++
15 3 +++
16 10
25 3
28 10
42 3 +
48 3 ++
49 3 ++
54 3 ++
56 3 -+
60 3 +++
65 3 ++
82 3 ++
83 3 +
84 10 ++
100 3 ++
110 10 ++
112 3 4+
113 3 ++
115 3 +++
147 3 +++
151 3 +44
153 3 ++
165 10 +
178 3 +++

- To be cont'd -
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Table 3 (Cont'd)

181 10 ++
194 3 +
196 v 3 +++
219 3 +
220 10 ++
221 10 +
228 3 ++
229 10 ++
230 3 +
232 10 ++
233 3 +
234 3 +
235 3 +++
238 3 +
240 3 +
241 3 ++
242 3 ++
244 3 ++
245 10 ++
246 3 +
248 3 ++
251 3 +++
252 30 +++
257 3 +
260 3 +
261 3 +++
262 3 +
263 10 +
266 30 +
280 10 +
312 10 +
317 3 ++
320 3 ++

- To be cont'd -
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Table 3 (Cont'd)

324 10 ++
325 10 ++
333 3

334 3

338 3 ++
339 10

340 3

341 3

343 10 ++
346 3 +
350 3 ++
351 3 +
352 3 ++
353 3 +
358 10 ++
360 10 +
365 3 +
367 3 4+
368 2 +
Control - -

3. Inhibitory activity for acetylcholinesterase

A test was conducted in accordance with the
method of Ellman et al. [Biochem. Pharmacol., vol. 7,
pp. 88-95, 1961].

That is, acetylthiocholine (as a substrate)
was added to a phosphate buffer solution containing
5,5'-dithiobis-(2-nitrobenzoic acid; (DTNB), a test
compound and a mouse cerebral homogenate (as an
acetylcholinesterase source). The resulting mixture

was incubated,. and the amount of the resulting
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5-thio-2-nitrobenzoic acid was photometrically measured
at 412 nm.

The inhibitory activity for acetylcholinesterase
of the test compound was expressed by the inhibition (%)

when the final concentration of the test compound was

10 pg/ml.
The results are shown in Table 4.
rable 4
Compound Inhibition Compound Inhibition
No. (%) No. (3)
6 13 78 90
30 22 83 93
34 26 86 50
37 45 89 44
38 36 90 52
40 26 97 38
47 38 103 36
48 51 113 45
54 83 165 24
55 22 182 38
58 45 190 76
60 71 222 83
61 89 223 74
62 78 224 36
65 62 225 43
67 90 228 30
70 91 230 25
71 87 233 59
72 92 237 44
73 89 239 22
S

- To be cont'd -
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‘Table 4 (Cont'd)

Compound Inhibition Compound Inhibition
No. ‘ (%) No. ‘ (%)
241 31 341 61
246 30 342 67
247 | 26 - 350 42
260 43 352 26
302 38 372 30
319 30 | 377 23

522 20 386 47
329 45 I 405 59
336 21

4. Acute toxicity
A test compound dissolved in physiological
saline was intravenously administered to a group of

3 ddY male mice (5-6 weeks old) to examine the acute

toxicity of the test compound.

As a résuit, test compound Nos. 1, 2, 3, 6, 8,
9, 15, 16, 25, 30, 33, 34, 38, 40, 42, 44, 46, 52, 53,
54, 65, 67, 70,‘71, 112, 119, 120, 126, 132. 147, 151,
159, 160, 170, 176, 178, 182, 190, 194, 209, 219, 220,
221, 229,‘235, 236, 240, 251, 256, 279, 283, 309, 312,
313, 315, 316, 319, 325, 327, 337, 360, 368; 369, 375,
377, 385, 390 and 396 gave no‘death case at 50 mg/kg.

| It is easily appreciated from the above

test results that the compound of this invention is
excellent in antihypoxic activity, antiamnesic activity

and inhibitory activity for acetylcholinesterase and
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1 has low toxicity.

From the above result, it is also easily
appreciated that the cerebral function-improving agent of
this invention is useful for treating cerebrovascular

5 dementia, senile dementia, Alzheimer's dementia,
sequelae of ischemic encephalopithy and cerebral
apoplexy.

Next, the process for producing the. compound
of this invention is specifically described by way of

10  Production Examples.

In the Production Examples, the mixing ratio
of eluant is by volume in all cases and, as the carrier
in column chromatography, there was used a silica gel
(Kieselgel 60, Art. 7734) manufactured by Merck Co.

15 The abbreviations used in the Production
Examples have the following meanings.

Me: methyl, Et: ethyl, i-Pr: isopropyl,
t-Bu: tert-butyl, Ac: acetyl, Ph: phenyl, DPM:
diphenylmethyl, Bz: benzyl, Tr: trityl, IPA: isopropyl

20 alcohol, IPE: diisopropyl ether, PTS: p-toluenesulfonic
acid.

In the following sentences and tables, the

substances in [ ] refer to solvents used in recrystalliza-

tion.

25 Production example 1 '
cx;\oe_“lo:\césh\n e)
(1) A mixture of 10.8 g of (L)- =

1.6 g of lithium borohydride, 2.4 g of tert-butanol and
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180 ml of tetrahydrofuran was refluxed for 1 hour and
then cooled to -60°C. Thereto was added 6.1 g of
4-benzyloxyphenacyl bromide. The mixture was stirred
for 30 minutes at the same temperature and further for
3 hours at -40° to -30°C. The reaction mixture was
added to a mixture of 100 ml of water and 200 ml of
diethyl ether. The organic layer was separated, washed
with water, a saturated aqueous sodium hydrogencarbonate
solution and a saturated aqueous sodium chloride solution
in this order, and dried over anhydrous magnesium
sulfate. The solvent was removed by distillation under
reduced pressure. The residue thus obtained was purified
by column chromatography (eluant: toluene) to obtain
2.8 g of (S)-1-(4-benzyloxyphenyl)-2-bromoethanol.

(2) 2.8 g of (S)-1-(4-benzyloxyphenyl)-2-
bromoethanol was dissolved in a mixed solvent of 20 ml
of methanol and 10 ml of tetrahydrofuran. To the solution
was added a solution of 0.8 g of potassium hydroxide
dissolved in 4 ml of water, with ice cooling. The mixture
was stirred for 5 minutes at the same temperature and
further for 10 minutes at room temperature. The reaction
mixture was added to a mixture of 50 ml of diethyl ether
and 50 ml of ice water. The organi: layer was separated.
The aqueous layer was extracted with 25 ml of diethyl
ether. The extract was combined with the previously
separated organic layer. The combined organic layer was
washed with water and a saturated aqueous sodium chloride

solution in this order, and dried over anhydrous magnesium
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sulfate. The solvent was removed by distillation under
reduced pressure to obtain 1.4 g of (S)-2-(4-
. benzyloxyphenyl)oxirane.

Melting point: 56-61°C

.25

'y = +5.2° (C=2, CHClB)

Optical rotation: [«

The following compounds were obtained in the

same manner.

0(S)-2-(3-Methylphenyl)oxirane

25 _ o _
[a]D = +15.7 (C52, CHCl3)
0(S)-2-(4-Phenoxyphenyl)oxirane
225 . o
[aJD = +12.5° (C=4, CHC13)

Production Example 2

(1) A solution of 23 g of (+)-diisopinocamphenyl-
ChIOroborane dissolved in 30 ml of tetrahydrofuraﬁ was
cooled to =-25°C. Thereﬁo was added 12 g'of'4—benzyloxy—
phenacyl bromide. The fesulting mixture was stirred for
4 hburs at -20° to -15°C. The reaction ﬁixture was
‘added to a mixture of 150 ml of diethyl.etﬁer and 100 ml
of ice water. The érganic layer was separated, washed
with water and a saturated aqueous sodium chloride solu-
tion in this order, and dried over aﬁhydrous magnesium
sulfate. The solvent was removed by distillation under
reduced pressure. The residue thus obtained was
purified by column chromatography (eluant: hexane:toluene
= 1:2) to obtain 6.8 g of (R)-1l-(4-benzyloxyphenyl)-2-

bromoethanol.
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(2) 6.0 g of (R)-1-(4-benzyloxyphenyl)-2-
bromoethanol was dissolved in a mixed solvent of 50 ml
of methanol and 25 ml of tetrahydrofuran. Thereto was
added a solution of 1.5 g of potassium hydroxide
dissolved in 5 ml of water, with ice cooling. The
resulting mixture was stirred for 5 minutes at the same
temperature and further for 10 minutes at room
temperature. The reaction mixture was added to a mixture
of 100 ml of diethyl ether and 100 ml of ice water. The
organic layer was separated. The aqueous layer was
extracted with 50 ml of diethyl ether. The extract was
combined with the previously separated organic layer. The
combined organic layer was washed with water and a
saturated aqueous sodium chloride solution in this order,
and dried over anhydrous magnesium sulfate. The solvent
was removed by distillation under reduced. pressure to
obtain 3.7 g of (R)-2-(4-benzyloxyphenyl)oxirane.

Melting point: £8-67°C
26

Optical rotation: [u]D = =14.4° (C=2, CHCl3)

The following compounds were obtained in the

same manner.

0(R)-2-(3-Methylphenyl)oxirane

27 _ _
[ot]D = -18.6° (C=2, CHClB)

O(R) -2-(4-Phenoxyphenyl)oxirane

25

[OL]D

= ~11.3° (C=2, CHCl3)
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Production Example 3

3.4 g of potassium tert-butoxide was added to
31 ml of 2-(N,N-dimethylamino)ethanol. The resulting
mixture was heated to 80°C. Thereto was dropwise added
7.7 g of 2-(3-fluorophenyl)oxirane over 40 minutes. The
mixture was stirred for 3 hours at the same temperature.
The reaction mixture was added to a mixture of 200 ml
of ice water and 200 ml of ethyl acetate. The organic
layer was separated. To the organic layer was added 50
ml of water. The mixture was adjusted to pH 1 with 6 N
hydrochloric acid. The aqueous layer was separated and
mixed with 100 ml of chloroform. The resulting mixture
was adjusted to pH 11 with a 2 N agqueous sodium
hydroxide solution. The organic layer was separated,
washed with water, and dried over anhydrous magnesium
sulfate. The solvent was removed by distillation under
reduced pressure. The residue thus obtained was purified
by column chromatography (eluant: chloroform/ethanol =
5/1). The resulting oily product was dissolved in 25 ml
of acetone. Hydrogen chloride gas was blown into the
solution. The resulting crystals were collected by
filtration, washed with acetone and dried to obtain
3.1 g of 2-[2-(N,N-dimethylamino)ethoxy]-1-(3-
fluorophenyl) ethanol hydrochloride (compound No. 1).

Melting point: 164-165°C [EtOH]

The compounds shown in Table 5 were obtained in

the same manner.
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In Table 5, Rl, R2, R3, R4a, R4b, R6, na and

nb each show a substituent or integer used in the

following formula.
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3 4b

R R
1] RS N
R —?H—CH—O—%—?H ot CH ;an
OR2 R4a
Table 5
Compound 1 2 3 4al .4b 6 Addition | Melting
No . R ROIRT I RTOR R na| nb| (o9 point (°C)
/,Me 184-185
2 — H H H H -N 1 1 HC1
Me [EtOH]
174 .5-175
3 * a " " " 1] " " " " " [Me Zco_
(R—form) EtOH]




_Zb_

Table 5 (cont'd)
Me 174.5-175
* )
b H H H H —N< 1 1 HC1 [MeZCO—
(S—-form) Me EtOH]
Et
@ “w " " " _N< " " - Oi 1Y
Et
173-174
" " " " " _ G " " HC]. [EtOH_
Et,0]
162.5-164.5
" " “ " " _ > " " n [E toH._.

EtZO]
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Table 5 (cont'd)
153-154.5
7\
8 Hi H| H| H| -N O 101 HC1 [EtOH-
/
Et_ O]
2
-N
9 “ " " " " " “ - Oily
1l
o)
i-Pr
1 0 “ " " ”" " __N / " " n "
Niopr
/N
11 " " " " " " “ " "
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Table 5  (cont'd)
//Me
12 <:jj>—— H H H H -N 2 1 - Oily
N Me
13 * " " " " " 3 3 HC1 Amorphous
Me
/ 198-153
14 ” 1 1 "
_ [EtOH]
Me
165-166
15 " " " " " 1" " "

[IPA]
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Table 5 (cont'd)
//Me 181.5-183
16 Me @_ H| H| H| H| -N 1)1 HC1
She [EtOil]
201.5-203
17 Et @\ " " " (L " " "
[IPA]
194.5-196.5
18 i__Pr O “ " " " " £ " "
[EtOH]
i
251-252
19 t_Bu @_ " " a " " " " "
[EtOH]
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Table 5 (cont'd)
Ne , 141-143
7 | / \
20 H H H H -N 0 1 1 HC1 [EtOH-
' e Et. O]
- 2
136.5-137.5
21 " " L1} " " _N " " " [EtOH_
: Et,0]
i-Pr
22 " " " 1] " _N< . " " — Oi ly
~1i-Pr
) Me
7
23 " L ”" " " _N 2 2 (1} ”
AN
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Table 5 (cont'd)
Me
\ /)He
24 H H H H ~N 1 2 - Oily
\\Me
~-N
2 5 ” " " l n "
0]
Me
_Me 184-185
2 6 Me " 1] " [1] _N\ " L} HCl
Me [EtOH]
Me
™~ 158-159
2 7 " " " " " " " "
[IPA]
Me
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Table 5 (cont'd)
Me
s Me
28 H H Me| H =N 1 1 - Oily
S Me
29 " " " ’ H Me " ” " " "
. 190-191
3 0 @ “ Me " H " " " HC]. [MeOH—
Et,0]
Cl
203-204
3 1 " H " " " " " "
[EtOH]
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Table 5 (cont'd)
cl
_Me 170-171
32 H H H H -N 1 1 HC1
SMe [Me,CO]
188.5-190
33 Cl @ " " " " " " ] " [MeOH_
EtZO]
Cl 156.5-157.5
3 4 Cl@ " " " " " " " " [ EtOH—
Etzo]
Cl
184-184.5
3 5 Cl — " " " " " " [ "

[EtOH]
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Table

5

(cont'd)

36

_N:>

HC1

131-132
[EtOH-
EtZO]

37

@] Q/O
= =

Cl

S

178.5-179.5
[EtOH-
EtZO]

38

Me

N Me

171-172

[EtOH]

39

182-182.5

[EtOH]
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Table 5 (cont'd)
NOZ 228-229.5
o Me
40 H H H H -N 1 1 HC1 [EtOH-
e Et 0]
2
193.5-194.5
4 1 F3C _@__ " " " " " " " "
[EtOH]
CF3 168.5-169.5
42 " " " " " n " " [EtOH_
@ Et,0]
MeO
146-147
4 3 L " ”n L " " " "

[(EtOH]
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Table 5 - (cont'd)
//Me 171-173
44 Meo@ H| H| H| H| -N{ 1] 1 HC1
Me [EtOH]
MeO
140-141
4 5 Meo — " " " (1] " " " PTS
[EtOH]
MeO
179.5-181.5
4 6 MeS _@ " " " " " " HC‘L [EtOH_
EtZO]
BzO
169-171
47 “ (1} ”n " " L1} ” n

[EtOH]
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Table 5 (cont'd)
/Me 186-186.5
48 BzO @— H H H H -N 1 1 HC1
N e [EtOH]
OCH -<: i}—Cl
\ 2 188-188.5
49 " " " " " " " "
@ [EtOH]
OCHy OMe 199-199.5
5 0 " “" " " " " " " [MeOH_
EtOH]
BzO
5 1 BZO @_ " " " " " " " - Oi ly
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Table 5 (cont'd)
o .
</ /;Me 149.5-151
52 0 — H{ H| HI|. H -NT 1 1 HC1
NMe [Me ,CO]
_PhO 140-141
53 @v " " ”" ll_ " " 1] “" . [EtoH—-
EtZO]
174.5-176.5
54 PhO “@’ " L " " “ " " "
[MeCN]
229-231
55 " ‘" " " " " " "

[MeCN]
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Table 5 (cont'd)
//Me 217.5-218.5
56 Ph—@ H| H| H| H| -N 11 HC1
e [EtOH]
Ph 138-140
5 7 @_ " " " ] " " " n [EtOH_
Et,0]
Bz
153-154
5 8 " " " " " " " "
[EtOH]
179-181
5 9 " " “ " " " " "

B @_

[EtOH]
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Table 5 (cont'd)
60 <§jj>—— H| H| H| H ——<::jy—sz 1 1 = 0ily
Me
61 11} ”" n " n “” ” " 11}
6 2 F ‘©- ” ” ” ” " " " ” 5 0 — 5 2
160-161
63 F—<€j2>—— " - “ | N ) " " HC1 [EtOH-

EtZO]
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Table 5 (cont'd)
151-152.5
64 F—@— H| H| H| H| -N O 1] 1 HC1 [EtOH-
— EtZO]
Me
— Me 223-225
6 5 @ \'/ " " 1] " _N < " " "
Me [EtOH-IPA]
F
:/{ @ 215-216
66 " ” " " ”n " " "
[MeOH-EtOH]
180.5-181.5
67 F_@_O 4@7 " " " ” " Ll " "

[MeCN]
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Table 5 (cont'd)
F
//Me 168.5-169.5
68 @o@ H| H| H| H| -N 1|1 HC1
N\ Me [IPA]
177.5-178.5
69 Cl_@o _@ " " ”" " " " " "
_ [MeCN]
Cl 154.5-195
[MeCN]
162-162.5
71 " " 1] ” (1} " " "

[IPA]
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Table 5 (cont’d)
Me _ e 171-172
72 @o@_ H| H| #H| H| -N7 11 1 HC1
| N
Me Me {IPA]
F
162-162.5
73 PhO " " " 1] " " " .
[IPA]
OFh 147.5-148.5
EtZO]
75 PhO O “ " " " " 2 " - Oi 1y
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Table 5 (cont'd)
160-160.5
76 Pho@ H| H| H| H| - ) 1 1 HC1
[(IpAa]
/~\ 192.5-193
77 " " " " " _N O " " "
/ [MeCN]
78 " LR R A CN—BZ mpoe ~ Oily
OBz
_Me 124-125
79 " " [ " _N " " HCl
SMe [MeCN]
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Table 5 (cont'd)
1 —
Me 121.5-123
80 Bzo—©— H|H|H |H —N< 2 |1 - [AcOEt-
Me
EtZO]
OCHzoMe
8 1 @ CH20_©_ " " " " " 1 " " O..L ly
HO
*e 179-181
82 CHZO " " " " " " " HCl
' [EtOH]
189.5-190
S PO & S Rl R R N R R E
[IPA]
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Table 5 (cont'd)
//Me 157-158
84 @y\o@— H| ®|H | H| -8 1 |1 | 2HCl
N Me [EtOH]
Me
161-162.5
8 5 Pho " " LU L L1} (1} “" Hcl
[IPA]
‘ 157.5-159.5
8 6 @/\ O @ " ”" " " ” n " 2HC1
[EtOH]
172-173
87 @ O—@‘ 11} i} " n ”"n " " HCl

[IPA]
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Table 5 (cont'd)
"/Et :
88 BZOO H H H | H —N\ 1 1 - | oily
Et :
' ' o _Me 222.5-223.5
89 @ . " " " n _N " " Hcl .
4 e [ELOH]
Me
Et
9 0 " " o " _N/ ) " " - Oi ly
_ Y NEt
: e 204.5-205 -
91 i-Pr—O«@'. o A B B wolw HC1 [EtOH-
_ Me Me ,CO]
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Table 5 (cont'd)
o_
[jiﬂ\ //Me 168.5-169
92 S 0—4<ij>k— Ho|H |8 | H | -8 1 |1 HC1 [EtOH-
Me ACOEt]
MeO 193-194
93 Me05§:3>\0_4<ij>k_ A . ol . (ELOH-
MeO ACOEt]
154.5-156
94 /\/ O@_ " " " " " " " "
[MeCN]
H?iﬂ 168.5-169.5
9 5 O O_@_ " " " " " " " " [EtOH—

ACOEt]
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Table 5 (cont'd)
Cl
Me 197-198
96 H |1 |®H |H |-8( 1 |1 HC1 [IPA-
Me
c1 AcOEt]
¢l 176-178
9 '7 @/\O @__ " o " " " " " n
[EtOH]
140.5-142
9 8 BZO " " " " " " " "
[IPA]
OMe
cl 181.5-182.5
9 9 @\O@ " " " " " " " "

[EtOH]
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Table 5 (cont'd)
. 170-170.5
/ A\ ‘
100 BzO H|H |H |H |-N O 1 |1 HC1 [EtOH-
' — MeZCO]
- Me 199-199.5
10 1 Me@\o O " " " " _N/ " " "
N\Me [EtOH]
*q : 1/2
102 " . " " -NH2 " . Fumaric 181-182.5
acid
‘o Me 194-194.5
103 BZO-@— " " " " _N< ) " " ECl [EtOH—
. Me
(R-form) . Me,CO]
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Table 5 (cont'd)
Ne 164-165
e _Me
104 H H H H -N 1 1 HC1 [EtOH-
Me Me. CO]
(R-form) 2
* 193-194
g (] L L " " L1
105 Pho_@_ “" " " [
[MeCN]
(R-form)
Me 172 1,5-
*h CL/Me § Naphtpa—
106 " " " " -N—Me " lenedi- Amorphous
\\Me sulfonic
acid
195-196
x3 /Me
107 Bzo@— " " " " —-N\ " " HC1 [EtOH-
Me
Me,C
(S-foxrm) ) 0]




Table 5 (cont'd)

e e 163-164.5
.
108 ) ;ii}}_ H|H|H|H —N<: 1|1 HC1 [EtOH-
' Me

(S—form) Me,CO]

xc . . 187.5-188.5
109 Pho—©~ " “ " " . " " " "
- ' [MeCN]

- 89 -~

(S-form)
172 1,5-
*h . @//Me Naphtha- { 168-170
110 BZO—4<ij>—- " " " " —N;:Me " " lenedi-
: ~Me sulfonic | (decomp.)
acid
i—Pr

* //Me
111 " " " " —N " " _ Oi 1y
iiz \\Me
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Table 5 (cont'd)

112

171-173

oy Me
0
Bzo-<§j>/*\/ \JT\NMez'HCI [EtOH
Me

EtZO]

Note:

*a:

Optical rotation: -43.3° (27°C, C=3, EtOH)

Optical rotation: +43.3° (24°C, C=3, EtOH)

Obtained by treating compound No. 81 with p-toluenesulfonic acid.
A trityl group was used as an amino-protecting group.

Optical rotation: -38.9° (28°C, C=1.5, MeOH)

Optical rotation: -45.8° (25°C, C=1.5, MeOH)

Optical rotation: -38.5° (25°C, C=1.5, EtOH)

Obtained by reacting 1 mole of a dimethylamino form with 0.5 mole of dimethyl
1,5-naphthalenedisulfonate.

Optical rotation: +37.3° (23°C, C=1.5, MeOH)

Optical rotation: +40.2° (23°C, C=1.35, ¥eOH)

Optical rotation: +28.4° (23°C, C=1.5, EtOH)




Production Example 4

A mixture of 5.00 g of l-benzyl-4-hydroxy-
piperidine, 1.97 g of potassium terﬁ—butoxide and 4 ml of
dimethyl sulfoxide was heated to'80§C. Thereto was
dropwise added 2.10 g of styrene oxide over 40 minutes.
The resulting mixture was stirred for 3 hours at the'séme
temperature. The reaction'mikture was added to a mixture
of iOO.ml of ice water and 80 ml of ethyl acetate. The
mixture was adjusted to pH 11.5 with 6 N hydrdchioric
acid. The organic iayer Qas separated, washed with water
.and a saturated aqueous sodium chloride solution in this
.oraer, and dried over_anhydrous magnesium.sulfate. The
- solvent was rémdved by distillation under reduced
pressure. The residue thus obtained was purified by
column chromatography (eluant: chloroform/ethanol =
10/1). The resulting oily product was dissolved in 8 ml
of ethanol. To the solution were added 1 ml of a 6 N dry
hydrogen chloride-ethanol solution and 20 ml of diethyl
ether., The mixture was stirred for 30 minutes at room
temperature. 'The resulting crystals were collected by
filtration, washed with a mixture of 2 ml of ethanol énd.z
ml of diethyl ether, and dried to obtain 930 mg of
2—(l—behzylpiperidin—4-yloxy)—l—phenylethanol hydro-
chloride (compound No. 113). '

Melting point: 193-195°C

- The compounds shown in Table 6 were obtained in

the same manner.
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In Table 6, Rl, Rz, R3, R4, R6 and n each show a

substituent or integer used in the followiag formula:
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'R3 R4
1 : ’ 6
R —CH—CH—O—%—CH—}H—R
|
OR?
Table 6
Compound 1 3 . 4 6 Addition | Melting
No. R _R R R R 1l salt point (°C)
Me .
\ : 180-181.5
114 H | |- O—Bz o| HCl
_ ' [IPA]
115 (1} " " " @ " " 202__204
N
\Bz
116 <§i2b- " " " f[?;] " - 119-120
\ N




Table

6

(cont*d)

153-155
117 @ H H H ‘(j 1 EC1 [Me,CO-
N
Me EtOH]
1 1 8 ‘f " ” " ‘@ " L1} oi 1y
| N
~ Me
w
!
119 o " " " l /UN " _ 92_95
N
Me
120 K " " " @ " HC1 Oily
N




_v[-._

6

(cont'd)

78-81
121 Bzo~©~ H | H | ®H @ 1 - [ACOEt-
N IPE]
N 129.5-131.5
122 @, " " " @ " Hcl [ACOEt—
IPE]
123 " (1) (1) " @ n n 157.5_159.5
| 137-138.5
124 " " " " " "

( 2 =
®

[MeZCO]
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Table

6

(cont;d)

Me :

125 ¥ | m |H | @ 1| HCl Oily
. N-

Cl

126 @ " " " " " " "
: Br
127 @ " " " \@ " " "
N

12 8 " " " " " _ "
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Table 6 (cont'd)
61-61.5
et | O el la| © L]
N [EtOH-IPE]
(S-form)
x) 61-61.5
130 " " " (] " " "
[EtCH-IPE]
(R-form)
71.5-72
13 1 MQO@ " " " " " "
[EtOH-IPE]
R
132 " " " " " 118-119.5
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Table 6 (cont'd)
’ 147.5-149
*x
13373 <§j}%~ H | u | H _T:Tt] 1|  HCl [IPA-
N
H ACOEt]
S
*3 .
134 “ " " l j " " Olly
N
(1R-form) H
104.5-106.5
*3 ” 1] " ” "
135 ' N [IPA-
H AcOEt]
H 220-221
*3 N
136 n " " " O " [EtUA"[_

AcCOEt]




1
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Table 6 (cont’'d)
154-156
13773 T
BzO H H H /U 1 — [IPA-
g AcCOEt]
H
X N 241-242
138 h " " " j " 2HC1
N (decomp.
H
PhO
53.5-54.
13 9 @ ” " " ‘@ " _
N [Etzo]
14 o @— " " " " 3 " 0 i ly
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Table 6 (cont;d)

-
' | 84.5-85.5
141 PhO—%{ij}P— H H H —Tzfi] 11 - [EtOH-
| N IPE]
iiz 65.5-66.5
14 2 Me ” " [1] n " “
_ [EtOH-IPE]
| | 68-69
14 3 F @_ " " " n " " . .
' : [EtOH~IPE]
Note: *1: Optical rotation: +23.3° (25°C, C=1, MeOH)
*2: Optical rotation: -22.5° (25°C, C=1, MeOH)
*3: The reaction was effected using a trityl group'as an amino-
protecting group. '
The reaction was effected using a formyl group as an amino-

x4

protecting group.



Production Example 5
(1) A mixture of 4.30 g of 4-benzyl-2-hydroxymethyl-
morpholine, 930 mg of potassium tert-butoxide and 4 ml of
dimethyl sulfoxide was heated to 80°C. Thereto was
dropwise added 2.50 g of styrene oxide over 20 minutes.
The resulting mixture was stirred for 2 hours at the same
temperature. The reaction mixture was added to a mixture
of 30 ml of diethyl ether and 30 ml of ice water. The
organic layer was separated and mixed with 10 ml of
water. The mixture was adjusted to pH 2.0 with 6 N
hydrochloric acid. The aqueous layer was separated and
mixed with 30 ml of diethyl ether. The mixture was
adjusted to pH 11 with a 2 N aqueous sodium hydroxide
solution. The organic layer was separated, washed with a
saturated aqueous sodium chloride solution, and dried over
anhydrous magnesium sulfate. The solvent was removed by
distillation under reduced pressure. The residue was
purified by column chromatography (eluant: toluene/ethyl
acetate = 1/1) to obtain 2.00 g of oily
l-phenyl-2-[(4-benzylmorpholin-2-yl)methoxylethanol
(compound No. 144).

The compounds shown in Table 7 were obtained in
the same manner.

In Table 7, Rl, Rz, R3, R4, R6 and n each show

a substituent or integer used in the following formula:
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Table 7
Compound Addition Melting
Rl 2 3 4 6 .
No. R R R R n salt point (°C)
Me ',3
145 U H| & | H —\__X 1 - Oily
N
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Cl
146 C " 1] " " " " "
147 Pho @— un " t 11} " " "
0O
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Table 7 (Cont'd)
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(2) A mixture of 1.00 g of l-phenyl-2-[(4-
benzylmorpholin-2-yl)methoxy]ethanol, 500 mg of 5%
palladium-carbon and 10 ml of methanol was subjected to
hydrogenation for 4 hours at room temperature under
atmospheric pressure. After the completion of the
reaction, palladium-carbon was removed by filtration.
The solvent was removed by distillation under reduced
pressure. The residue was purified by column
chromatography (eluant: chloroform/methanol = 10/1) to
obtain 450 mg of an oily product. The oily product was
dissolved in 2.5 ml of isopropanol. The solution was
mixed with 220 mg of fumaric acid. The mixture was
stirred for 1 hour at room temperature. The resulting
crystals were collected by filtration, washed with 2 ml
of isopropanol and dried to obtain 460 mg of 1/2
fumarate of l-phenyl-2-{(morpholin-2-yl)methoxyJ]ethanol

(compound No. 151).

Melting point: 146.5-147°C [EtOH])

The compounds shown in Table 8 were obtained

in the same manner.

In Table 8, Rl, R2, R3, R4, R6 and n each show

a substituent or integer used in the following formula:
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Table 8
Compound R 2 3 4 6 Addition Melting
No. R R R R n salt point (°C)
M 0O
2 _<Lj§ 1/2 155-156
152 \jgij>__ H H H NH 1| Fumaric [EtOH]
! acid
(00
>
\ Cl
153 \?iijy" " " " " " HC1l Amorphous
A I . ) 1/2 142-142.5
154 Pho'-<ij>— Fumaric [EtOH-
acid Meo,CO]
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(3) 7 g of 1-(3-methoxyphenyl)-2-[(4-trityl-
morpholin-2-yl)methoxyl]ethanol was dissolved in 35 ml of
acetone. To the solution was added 2.6 ml of a 5.9 N
dry hydrogen chloride-ethanol solution with ice cooling.
The mixture was stirred for 2 hours at room temperature.
After the completion of the reaction, the solvent was
removed by distillation under reduced pressure. To the
residue thus obtained were added 50 ml of water and 30
ml of ethyl acetate. The aqueous layer was separated
and washed with ethyl acetate. Thereto was added 50 ml
of chloroform. The resulting mixture was adjusted to pH
11 with a 1 N aqueous sodium hydroxide solution. The
organic layer was separated and dried over anhydrous
magnesium sulfate. The solvent was removed by
distillation under reduced pressure. The residue thus
obtained was purified by column chromatography (eluant:
chlorof >rm/methanol = 5/1) to obtain 1 gy of an oily
product. The oily product was dissolved in 3 ml of
isopropanol. Thereto was added 430 mg of fumaric acid.
The mixture was stirred for 1 hour at room temperature.
The resulting crystals were collected by filtration and
dried to obtain 800 mg of 1/2 fumarate of 1-(3-
methoxypheriyl)-2-[ (morpholin-2-yl)methoxyJ]ethanol
{compoutnd No. 155).

Melting point: 122-123.5°C [EtOH)

The compounds shown in Table 9 were obtained

in the same manner.
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In Table 9, Rl, R2, R3, R4, R6 and n each show

a substituent or integer used in the following formula:
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Table 9
Compound 1 2 3 4 6 Addition Melting
No. R R% | RS R R D |7 salt | point (°C)
0
_Q_—» 1/2 147-148.5
156 BzO - H | H|H 1| Fumaric [EtOH]

acid

126-127
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Production Example 6

(1) 5.1 g of potassium tert-butoxide was added to
105 ml of ethylene glycol mono-tert-butyl ether. The
mixture was heated to 80°C. Thereto was dropwise added
35.0 g of 2-(3-chlorophenyl)oxirane over 1 hour. The
mixture was stirred for 2 hours at the same temperature.
The reaction mixture was added to a mixture of 100 ml of
ice water and 100 ml of ethyl acetate. The organic
layer was separated, washed with a saturated aqueous
sodium chloride solution,. and dried over anhydrous
magnesium sulfate. The solvent was removed by
distillation under reduced pressure. The residue thus
obtained was subjected to further distillation under
reduced pressure to obtain 37.7 g of colorless oily 1-

(3—chlorophenyl)—24(2—tert4butoxyethoxy)ethanol having a

| boiling point of 140-146°C/0.9 mmHg.

(2) 37.0 g of l—(3—chlorophenyl)-2-(2-tert-
butdxyethoxy)ethanol was dissolved in 70 ml of
methylene chloride. To the solution were added 12.9 g‘
of pyridine‘and 16.6 g of acetic anhydride; The
resulting mixture was stirred for 24 hours at room
temperature. The reaction mixture was added to a
mixtu;e of 150 m; of ice water and 160 ml of methylene
chloride. The resulting mixture Was‘adjusted to pH 2
with 6 N hydrbchloric acid. The organic layer was
separated, washed with a saturatred aqueous sodium
hydrogencarbonate solution and water in this order, and
dried over anhydrous magnesium sulfate. The solvent was
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removed by distillation under reduced pressure to obtain

40.0 g of oily l—acetbxy-l-(3-chlorophenyl)-2—(2—tert-
butoxyethoxy)éthane. |

(3) ‘ 40;0 g of l-acetoxy-1l-(3-chlorophenyl)-2-(2-
tert-butoxyethoxy)ethane was dissolved in 40 ml of
methylene chloride. To the solution was added 80 ml of
trifluoroacetic acid with ice cooling. The mixture was
stirred for 12 hours at room temperature. After the
completion of the reaction, the solvent was rémoved by
distillation under reduced pressure. The residue was
mixed with 100 ml of toluene. The solvent was further
removed by distillation under reduced ?ressure. The

residue thus obtained was dissolved in a mixture of 90

" ml of ethanol and 10 ml of water. To the solution was

added 10.7 g of scodium hydrogencarbonate at room
température. The mixture was adjusted to pH 6=7 with a
séturated aqueous sodium hydrOgencarbonate solution, and
then concentrated to about a half volume under reduced
preésure. To the concentrate was added 100 ml of ethyl
acetate. The organic layer was separated. The aqueous
layer was extracted with 50 ml of ethyl acétate. The
extract was combined with the previously séparated
organic iayer; The combined organic layer was washed
with a saturated aqueous sodium chloride solution and
dried over anhydrous magnesium sulféte. The solvent was
removed by diétillation under reduced pressure. The
residue was purified by column chromatography (eluanﬁ:
toluene/ethyl <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>