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Benzodloxole Derivatives

The invention relates to a benzodioxole derivative,

a pharmacologically acceptable salt- thereof, a
pharmaceutical composition contatﬁing the same, a
process for preparing the same and the medical
treatment of liver troubles therewith The 1nvention
compound exhibits an excellent activity as a medicine

for liver troubles such as liver diseases of the human
being and liver injury of animals.

( Statement of Prior Arts )
The development of a liver trouble remedy is
very difficult, pecause the cause, figure and

pathophysiology of liver troubles are various and

mostly unobvious.

Representative medicines which are widely used
in the treatment and preveﬁtion of liver troubles
and evaluated to be clinically effective include
glycyrrhizin preparations. Although the glycyrrhizin

preparations are generally pelieved to be effective

in the treatment of a l1iver affection, cirrhosis and

hepatitis and in the protection of -a liver after a

surgical operation, however, none of the preparations

exhibit a sufficient effect and they are furthér L

D N
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problematic in that they cause a steroidal adverse
reaction. Further, the glycyrrhizin preparations

are disadvantages in that the oral administration
thereof is ineffective, though they can be administered
as intravenous injections to give an effect.

Under these circumstances, it is strongly desired
to develop an excellent medicine which is excellent
in safety and can be orally administered to exhibit
an excellent effect.

Under these circumstances, the inventors of the
present invention have eagerly studied to develop a
new liver trouble remedy.

The inventors of the present invention have long
studied plants which have been used as folk medicines
and have found 2-[(phenylmethyl)trithio]ethanol (A)
and cubebin (B) which are represented by the general

formulas:

{ §—cu,—s-s—s—cn',cn,un (A)

OR

< g (B)
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]
]
and are active compounds effective as liver trouble

remedies, from Petiveria alliacea L. and Cinnamonum

porrectum (Roxb.) Kosterm.

Thereafter, the inventors of the present invention

have synthesized various compounds by using the
above compounds as basic compounds and have examined
the obtained compounds for pharmacological activity.
As.a result of the examination, they have found that
benzodioxole derivatives represented by the general
formula (I) or pharmacologically acceptable salts
thereof exhibit higher safety and are useful as a
more excellenﬁ liver trouble remedy. The present
jnvention has been accomplished on the basis of this

finding.

The following two patent publications show liver
trouble remedies which are different.from the
benzodioxole derivatives'of the present invention in

chemicai structure.

More precisely, the compounds disclosed in
Japanese Patent Laid-Open No. 29522/1987 have each a
structure comprising a benzodioxole ring and a
saturated alkyl group bonded to the phenyl ring of
the benzodioxole ring and most of them have already

been known:.
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Further, Japanese Patent Laid-Open No. 39583/1987
discloses (1,3-benzodioxol-5-yl)methylthio derivatives.
However, the group bonded to the S atom of these

derivatives is a heterocyclic group such as pyridine,

pyrimidine of thiadiazole, so that the derivatives
are clearly different from the compounds of the present
invention in structure.

As described above, the present invention has
been accomplished on the basis of a hint taken from
the compounds (A) and (B) found by the inventors of
the present invention themselves from plant components
and therefore is different from the inventions of the
above two Laid-Open, Patents in conception. Accordingly,
the compounds of the present invention are different
from those of the above tw& Laid-Open Patents in
chemical structure.
( Summary of the Invention )

The invention provides a novel benzodioxole derivative
having the formula (I) and a pharmacologically acceptable

salt thereof:
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in which T, U, V and W are each defined according to

the below shown respective six groups (a) to (f):

(a) T is hydrogen, U is hydrogen, V is R3 and W is

RI R?
P

N X-CHs-COOR®

wherein Rl and Rz'ﬁay be the same or different
from each other and each represents'a'hydrogen
atom or an alkyl, arylalkyl or heteroarylalkyl
group, R3 represents a hydrogen atom or a lower
alkyl, arylalkyl ér heteroarylalkyl groﬁp, R4
represents a hydrogen atom or a lower alkyl group,
or R2 and Rr3 may form together an at least 4-

membered ring and X represents a group of the

0] o)
+

formula: -S-, =-S- 6: -S-, with the proviso

| :
that Rl is an alkyl, arylalkyl or heterocarylalkyl
group haviné at least 3 carbon atoms when X is a

-S- group and R3 and'R2 are each a hydrogen atom;
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(b) T is hydrogen, U is hydrogen, V is hydrogen and

W is

- (CHa) 2 —X —R

wherein X represents a group of the formula:

0 0
T il
~8§-, ~-8- or -8-, and
i
0

R represents:

(1)
(2)

(3)

(4)

'and R

a hydrogen atom or a lower alkyl group,
a group of the formula: ~(CH2)n-COORl in
which n represents an integer of 1 to 5

and r! repfesents a2 hydrogen atom or a

lower alkyl group,

a group of the formula: -(CHz)n-OR2 in
which n represents an integer of 1 to 5 and
R2 represents a hydrogen atom, a lower alkyl
group or an acyl group,

3

R
a group of the formula: -(CHZ)n-C0N<: . in
R

- which n represents an integer of 1 to 5, and R3

4, which may be the same or different from



(5)

(6)

(7)

96101

each other, each represenﬁs a hydrogen atom,

a lower alkyl or carboxymethyl group,

R5

a group of the formula: =-{(CH,),-N < ]
R

in which n represents an integer of 1 to 5, and
R and Rs, which may be the same or different
from each other, each represents a hydrogen

atom or a lower alkyl group,

NH,
a group of the formula: -(CHz)n-CH-COOR7
in which n represents an integer of 1 to 5 and

R’ répresents a hydrogen atom or a lower

Valkyl group,

a group of the formula shown in the above
item (2) but wherein one or more carbon
atoms of the alkylene chain having n carbon
atoms ére bonded with a lower aikyl group
or a group of the formula: —COORé in
which RS represents a hydrogen atom or 2

lower alkyl group, in place of hydrogen atom,
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(8) a groub of the formula shown in the above
item (3) but wherein one or more carbon
atoms of the alkylene chain having n carbon
atoms are bonded with a hydroxyl group
in place of hycdrogen atom} or

(9) a group of the formula:

/(CHZ) a
v"(CHi)a \D_J

in which n represents an integer of 1 to 5 and
m represents an integer of 3 or {4,

with the proviso that when X represents a

group of tﬁe formula: ~S- and R represents a

lower alkyl group} the lower élkyl group cannot be

a methyl group;

(c) T is hydrogen, U is hydrogen, V is R1 and W is

R? '
|
~CH-CH-COOR*
¥

wherein Rl represents a hydrogen atom or a lower

alkyl or lower alkoxy-lower alkyl group, RZ
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represenés a hydrogen atom or a lower alkyl or
lower alkoxy group, Rr3 represents a hydrogen

atom or a lower alkyl group and R4 represents

a hydrogen atom or a lower alkyl group, or Rl
and R? or R! and R3 may form together a 5- to
7-membered ring, with the proviso that all of
R, R? and R cannot be hydrogen atoms at the

same time}
(d) T is R4, U is R5, V is R3 and W is

~CHa —C—X—A

N\ \

R' R? : .
wherein Rl and R2 may be the same or different
from each other and each represents a hydrogen
atom or a lower alkyl group,

R3 represents a hydrogen atom, a lower alkyl group

or a group of the formula: - (CH,) ,COOH in which

n represents an integer of 1 to 3,
rRY and RS may be the same or different from each
other and each represents a hydrogen atom or a

lower alkyl group, X represents a group of the



0]
+
formula: -8-, -S-
0}
l
or -S",
I
o

A represents a lower alkyl group, a group of the

formula: -(CHz)n.-Het in which n' represents an

integer of 1 to 3 and Het represents a substituted

or unsubstituted heterocyclic ring, a group of

0]

: I
the formula: -CHZ-C-COOH, a group of the formula:
-CH~-COOH, a group of the formula: }C{COOH in which
CN R6 R7
R® and R? may be the same or different from each
other and each represents a hydrogen atom or a |
lower alkyl group, a group of the formula:
-CHZ-CN, a group of the formula:

o .

-CHz-g-R8 in which RS represents a lower alkyl-

group or a group of the formula:
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RS
] -S0,~N in which p represents an
(CHZ?P 27N ‘ P
Rr10
integer‘of 1 to 3 and R? and RO may be the same
or different from each other and each represenis

a lower alkyl group;

(e) T is hydrogen, U is hydrogen, V is" hydrogen and

Wis 1-8-5-CH-CH:-!

R!
wherein X is a group of the formula: -CH,-,

l K3
~CH,~CHp-, =-CHp=CHp-CHp- or =-CHp~CH- ; R is

CH3

a hydrogen atom or a lower alkyl group and Y is
hydrogen atom or an alkyl, hydroxyl, carboxyl,

aryl or heteroarylcarbonyloxy group; and
(f) T is hydrogen, U .is hydrogen, V is R3 and W is

_R‘ R?
%

' (CH:)A-S—CH:-Y

wherein R! and R? may be the same or different

from each other and each represents a hydrogen
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atom or a lower alkyl, aryl or érylalkyl group;

n represents an integer of 0 or 1;

Y represents a group of the formulat

~COOH or -CON- R4 wherein R4 and RS may be the same.as
\R5

or different from gach other and each represents

a hydrogen atom or a lower alkyl or carboxymethyl

group and Rr3 represents a hydrogen atom or a

ljower alkyl or arylalkyl group.

In addition, the invention provides a process for
preparing the above shown benzodioxolevderivative and
a pharmaceut1ca1 comp051t10n containing it and a |
pharmacologically,acceptable carrier.

The invention compound (1) consists of six compound
groups (I-a), (I-b), (I-c), (I-d), (I-e) and (1-£).
Each group is defined below, corresponding to the six
group definitions (a), (b), (c), (d), (e) and (f) of

T, U, V and W of the formula (1), respectively.

Compound Group (I1-3)

The compound group (I-a) has the formula (I-a):
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RI R?
\./

0 C
<0:<]L/ N{-CHa-COOR'  (I-8)

-
wherein Rl and R2 iwy be the same or different
from each other and each represents a hydrogen
atom or an alkyl, arylalkyl or heteroarylalkyl
group, R3 represents a hydrogen atom or a lower
alkyl, arylalkyl or heteroarylalkyl group, R4
represents a hydrogen atom or a lower alkyl group,
or R? and R3 may form together an at least 4-
membered ring and X represents a group of the

0 o

formula: -S-, =S- or -S-, with the proviso

g
that R! is an alkyl, arylalkyl or heteroarylalkyl
group having at least 3 carbon atoms when X is a

-8- group and R3 and R2 are each a hydrogen atom.

in the formula (I-a), the alkyl for RI1 and R2
includes a straight or branched alkyl, such as methyl,
ethyl, n-propyl, n-butyl, iso-propyl, iso-butyl, 1-
methylpropyl, tert-butyl, n-pentyl, 1-ethy;propyl,
isoamyl, n-hexyl, n-heptyl, n-octyl, n-nonyl and n-

decyl. Methyl, ethyl, n-propyl, iso-propyl and n-
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butyl are preferable. The lower for R3 ahd R4 includes

a straight or branched alkyl having 1 to 6 carbon atoms,
such as methyl, ethyl, n-propyl, n-butyl, iso-propyl,
isQ;bﬁEyi;’1—methy1propy1, tert-butyl, n-pentyl, 1-
ethylpropyl, iso-amyl and n-hexyl. Methyl, ethyl and
n-propyl are preferable. The arylalkyl for R1, R2

ané R3 includes benzyl and phenethyl. The hetero-
arylalkyl for the same includes a heterocyclic ring
connected with an alkyllsuch as methyl, ethyl and
propyl. The heteroaryl includes a five- or six-
membered ring having nitrogen such as pyridine,
pyrimidine, pyrrole, pyrazolé and imidazole, thiazole,
oxazole and furane. A preferable hetero-arylalkyl

is pyridylmethyl, pyrimidylmethyl or furylmethyl, the
alkyl being connected with the hetero-cyclic ring at
any position. R2 and R3 may form a 4- or more membered
cyclic ring together in combination. This'is‘supporfed

by Examples 15 and 17.

Compound Group (I-b)

The compound group (I-b) has the formula (I-b):
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0

¢
0—/ - (CHs)2—X —R (I-b)

wherein X represents a group of the formula:

0 0
T ]
-S- or =-S8-, and

]
0

R represents:

(1)
(2)

(3)

(4)

(5)

a hydrogen atom or a lower alkyl group, -

a group of the formula: -(CH,).-COOR! in

2)n
which n represents an integer of 1 to 5

and R! represents a hydrogen atom or a
lower alkyl group,

a group of the formula: -(CHz)n-OR2 in
which n represents an integer of 1 to 5 and

R? represents a hydrogen atom, a lower alkyl

group or an acyl group, 3
R

a group of the formula: -(CHZ)n-CON<: 4 in
R

which n represents an integer of 1 to 5, and R3

4

and R”, which may be the same or different from

each other, each represents a hydrogen atom,

a lower alkyl or carboxymethyl group,

/
z)n"N \

RS

a group of the formula: - (CH 6
R



in which n represents an iﬁteger of 1 to 5, and
RS and R®, which may be the same or different
from each other, each represents a hydrogen
atom or a lower alkyl group,
NH,
(6) a group of the formula: —(CHz)n-CH--COOR'7
in which n represents an integer of 1 to 5 and
R’ represents a hYdrogen atom or a lower
alkyl group,
(7) a group of the formula shown in the above
item (2) but wherein one or more carbon
atoms of the alkylene chain having n carbon
atoms are bonded with a lower alkyl group
or a group of the formula: -coor® in
which R® represents a hydrogen atom or a
lower alkyl group, in place of hydrogeh atom,
(8) a group of the formula shown in the above
jtem (3) but wherein one or more carbon

atoms of the alkylene chain having n carbon

atoms are bonded with a hydroxyl group

in place of hydrogen atom, or



(9) a group of the formula:

/(CH!) m
ek =)

in which n represents an integer of 1 to 5 and
m represents an integer of 3 or 4,

with the proviso that when X represents a

group of the formula: =-S- and R represents a

loﬁer alkyl group, the lower alkyl group cannot be

a methyl group.

in the formula (I-b), the lower alkyl for Rt,
R2, R3, R4, R5, R6, R7 and R8 includes a straight or
branched aikyl having 1 to 6 carbon atoms such as
methyl, ethyl, n-propyl, n-butyl, iso-propyl, iso-
* butyl, 1-methylpropyl, tert-butyl, n-pentyl, 1-
ethylpropyl, iso-amyl and n-hexyl. Methyl and ethyl
are preferable. The acyl for R2 includes a residue
of an organic acid such as an aliphatic saturated
carboxylic acid, an aliphatic unsaturated carboxylic
acid, a carbocyclié caroxylic acid and
a hetéro;;yclic carboxili& ;;id:m It'indludééiin

particular a lower alkanoyl such as formyl, acetyl,
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propionyl, butyryl, iso-butyryl, valeryl, iso-valeryl
and pivaloyl, an aroyl such as benzoyl, toluoyl and
naphthoyl and a hetro-aroyl such as furoyl, nicotinoyl

and iso-nicotinoyl.

Compound Group (I-c)

The compound group (I-c) has the formula (I-c):

R?

|
0 CH-CH-COOR!
Sq
0 R? (I-c)

R|

wherein Rl represents a hydrogen atom or a lower
alkyl or lower alkoxy-lower alkyl group, RZ
represents a hydrogen atom or a lower alkyl or
lower alkoxy group, R3 represents a hydrogen
atom or a lower alkyl group and r4 represents

a hydrogen atom or a lower alkyl group, or rl
and R? or rR! and R3 may form together a 5- to
7-membered ring, with the proviso that all of
Rl, R2 énd R3 cannot be hydrogen atoms at the

same time.
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In the formula (I-c), the lower alkyl for R1,

L4

R2, R3 and R4 includes an alkyl, straight or branched,
having 1 to 6 carbon atoms, such as methyl, ethyl,
propyl, iso-propyl, butyl, iso-butyl, sec-butyl, tert-
butyl, pentyl (amyl), iso-pentyl, neopentyl, tert-
pentyl, 1-methylbutyl, 2-methylbutyl, 1,2-dimethylpropyl,
hexyl, iso-hexyl, 1-methylpentyl, 2-methylpentyl, 3-
methylpentyl, 1,1-dimethylbutyl, 1,2-dimethylbutyl,
2,2-dimethylbutyl, 1,3-dimethylbutyl, 2,3?dimethylbutyl,
3,3-dimethylbutyl, 1-ethylbutyl, 2-ethylbutyl, 1,1,2-
trimethylpropyl, 1,2,2~-trimethylpropyl, 1-ethyl-1~-
methylpropyl and 1-ethyl-2-methylpropyl. Methyl,

ethyl, propyl and iso-propyl are preferable. ‘The

lower alkoxy for R2 includes an alkoxy, straight or
branched, having 1 to 6 carbon atoms, such as methoxy,
ethoxy, n-propoxy, iso-propoxy, n-butoxy, iso-butoxy,
sec-butoxy, tert-butoxy, pentyloxy, iso-pentyloxy,
neopentyloxy, tert-pentyldxy, 1-methylbutoxy, 2-
methylbutoxy, 1,2-dimethylpropoxy and hexyloxy.

Methoxy and ethoxy are preferable. The lower alkoxy-
lower alkyl for R1 includes methoxymethyl, methoxyethyl,
methoxypropyl, ethoxymethyl, ethoxyethyl, ethoxypropyl,

propoxymethyl, propoxyethyl and propoxypropyl.
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Methoxymethyl and ethoxymethyl are preferable. RI
and R2 may, together in combination, form a 5- to 7-
membered ring. This is exemplified in Example 13.
The 5- to 7-membered ring may contain oxygen atom,

in addition to a ring consisting of carbon atoms. R1
and R3 also may, together in combination, form a 5-

to 7-membered ring, exemplified in Example 11.

Compound Group (I-d)

The compound group (I-d) has the formula (I-d):

R~ -0 CHa =C—X—A
NN . A VR B
wherein Rl‘and R2 may be the same or different
from each other and each represents a hydrogen
atom or a lower alkyl group,
R3 represents a hydrogen atom, a lower alkyl group

or ‘a group of the forﬁula:‘-(CHz)nCOOH in which

n represents an integer of 1 to 3,
R? ang RS may be the same or different from each
other and each represents a hydrogen atom or a

lower alkyl group, X represents a group of the
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0
4
formula: -S-, -S-
0]
I
or -S-,
I
0

A represents a lower alkyl group, a group of the

formula: —(CHz)n.-Het in which n' represents an

integer of 1 to 3 and Het represents a substituted
or unsubstituted heterocyclic ring, a group of

o _

il
the formula: -CHZ—C—COOH, a group of the formula:
-CH-COOH, a group of the formula: }C{COOH in which
<I:N | - r® R7
R® and R’/ may be the same or different from each
other and each represents a hydrogen atom or a
lower alkyl group, a group of the formula:

-CH,-CN, a group of the formula:

0
i
-CHz-C—R8 in which R® represents a lower alkyl

group or a group of the formula:

RY

/
—SOZ-N\\ in which p represents an

(CH,)
2
R10

p
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integer of 1 to 3 and R and R1O may be the same
or different from each other and each represents

a lower alkyl group.

In the formula (I-d), the lower alkyl for Ri,
R2, R3, R4, R5, R6, R7, R8, R9 and R10 includes a
straight or branched alkyl having 1 to 6 carbon atoms
such as methyl, ethyl, propyl, isb—propyl, Butyl, iso-
butyl, sec-butyl, tert-butyl, pentyl (amyl), iso-
pentyl, neopentyl, tert-pentyl, 1-methylbutyl, 2-
methylbutyl, 1,2-dimethylpropyl, hexyl, iso-hexyl,
1-methylpentyl, 2-methylpentyl, 3-methylpentyl, 1,1-
dimethylbutyl, 1,2—dimetﬁylbutyl, 2,2-dimethylbutyl,

1,3-dimethylbutyl, 2,3-dimethylbutyl, 3,3-dimethylbutyl,

1-ethylbutyl, 2-ethylbutyl, 1,1,2-trimethylpropyl,

1,2,2-trimethylpropyl, 1-ethyl-1-methylpropyl and 1-

. ethyl-2-methylpropyl. Methyl, ethyl, propyl and iso-

propyl are preferable. The hetero-cyclic ring, called
Het in the A, means a nitrogen-containing hetero-cyclic
ring, such as pyridine,. pyradine, pyrimidine, imidazole,

pyrazole, oxazole, iso-oxazole, thiazole and iso-thiazole.
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.

The hetero-cyclic ring may have a substituent such

as a lower alkyl, for example methyl, and hydroxyl.

Pyridyl, imidazolyl and iso-oxazolyl are preferable.

Compound Group (I-e)

The compound group (I-e) has the formula (I-e):

<0:©J/X—S-S—FIH-CH2-Y (i-e)
0 B

wherein X is a group of the formula: -CHZ-,

—CHZ-CHZ_' —CHz-CHZ'Cﬂzf or ‘CHz'CH— H Rl is

|
CH,

a hydrogen atom or a lower alkyl group and Y is
hydrogen atom or an alkyl, hydroxyl, carboxyl,

aryl or heteroarylcarbonyloxy group.

In the formula (I-e), the lower alkyl for R1

includes an alkyl having 1 to 6 carbon atoms, straight

or branched, such as methyl, ethyl, n-propyl, n-butyl,

iso-propyl, iso-butyl, 1-ﬁethy1propy1, tert-butyl,
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n-pentyl, 1-ethylpropyl, iso-amyl and n-hexyl. Methyl,
ethyl and n-propyl are preferable. The alkyl for Y
includes an alkyl, straight or branched, such as methyl,
ethyl, n-propyl, n-butyl, iso-propyl, iso-butyl, 1-
methylpropyl, tert-butyl, n-pentyl, 1-ethylpropyl,
iso-amyl, n-hexyl, n-heptyl, n-octyl, n-nonyl and n-
decyl. The aryl for R1 includes phenyl, tolyl, xylyl,
biphenyl and naphthyl. Phenyl is preferable. The
hetero-arylcarboxyloxy includes one derived from a
nitrogen-containing, 5- or 6-membered cyclic ring such
as pyridine, pyrimidine, pyrrole, pyrazoleland_imidazole,

thiazole, oxazole or furane. Nicotinoyloxy is preferable.

Compound Group (I-f)

The compound group (I-f) has the formula (I-f):

) R!R?
0 \c<
C LT 7 (eHa) a-S-CHa-y
I-f
0 (I-£)
R?
wherein R! and R? may be the same or'different
from each other and each represents a hydrogen

atom or a lower alkyl, aryl or arylalkyl group;

n represents an integer of 0 or 1;
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Y represents a group of the formula:
-COOH or -con-Rr% (wherein R4 and RS may be the
\n5
or different from each other and each represents

a hydrogen atom or a lower alkyl or carboxymethyl

group) and R3 represents a hydrogen atom or a

lower alkyl or arylalkyl group.

The lower alkyl group in the above definition
with respect to the groups Rl, Rz, R3, R4vand R5 of
the compound (I) according to the presént invention
is a straight-chain or branched alkyl.group having 1
to 6 carbon atoms and examples thereof include methyl,
ethyl, n-propyl, n-butyl, isopropyl, isobutyl,
l-methylpropyl, tert-butyl, n-pentyl, l-ethylpropyl,
isoamyl and n-hexyl groups.

The aryl group in the definition with respect

1 and R2 includes phenyl, tolyl and

to the groups R
naphthyl groups, among which phenyl group is most
preferred.

Preferred examples of the arylalkyl group in the
definition with respect to the groups Rl, R2 and R3
include groups derived from the above aryl groups,
among which benzyl and phenethyl groups are most

preferred.

In the compounds according to the invention, those

having the formulae (I-a), (I-b) and (I-f), respectively,

are preferable.

- e PO T
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In the }nVention, a preferable group of the canpounds has the
formula (I) in which T is hydrogen, U is hydrogen, V is R3 and W is
(a) or (f), in which R3, (a) and (f) are defined above, provided that
the definition of (f) excludes the cases where n is zero, Y is -COOH,
R1 and R2 are each hydrogen, a lower alkyl or an aryialkyl and R3

is'hydrogen, a lower alkyl or an arylakyl.

It is more preferable in the foimula (i-a) that X
is -S-, R3 is hydrogen or a lower alkyl and R1 and R2
are each hydrogen or a lower alkyl. The compourid having
the formula (I-a) in which R3 is hydrogen, R1 is hydrogen,
R2 is n-propyl, X is -S- and R4 is hydrogen and sodiuni
salt thereof are most preferable.

Also the compound having the forimula (I-f) in which
R3 1s hydrogen, R1 and R2 are hydrogen, n is one and

Y is -COOH and sodiun salt thereof are most preferable.

In the forimula (I-b), X is preferred to be -S-.
When this is the case, R is preferred to be -CH2-COOH,
=~ (CH2) n-CH(NH2) ~COOR7 ot ~CH,-CH(NH,)COOH. In addition,
ig is preferred that X is -S-, R3 1s hydrogen, Rl is
hydrogen and R2 is ~-C3H8; X is -S-, R3 is hydrogen, RI

is -CH3 and R2 1s -CH3; or X.is -S-, R3 is -CH3 or -C2H5,

R1 is hydrogen and R2 is -C2HS.

All the compounds employed .in the pharmacological
tests, shown below, are more important to the invention.
In particular, the compounds 1 to 5 shown in Table 1

in view of the the compoutid group (I-a) and the compourids
1, 2, 4, 7, 8, 10, 11, 12, 13 and 15 listed in\T?Q%e
P ‘

Ty

6 in view of the compound group (I-f) are most pgeferred.
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The pharmacblogically acceptable salts may be
ordinary non-toxic salts and examples thereof include
salts of alkali metals such as sodium and potassium;
salts of alkaline earth metals such as calcium and
magnesium; salts of organic amines such as trimethylamine,
triethylamine, pyridine, picoline, dicyclohexylamine and
N,N'~dibenzylethylenediamine and ammonium salts and
additionally, depending upon the substituent, inorganic
acid salts such as hydrochloride, hydrobromide, sulfate
and phosphate; organic acid salts such as acetate,
maleate, tartrate, methanesulfonate, benzenesulfonate
and toluenesulfonate and-sdlts of amino acids such
as arginine and aspartic'and glutamic acids. Further,
these salts may form hydrates.

Although the compounds of the present invention
may have an asymmetric carbon atom depending upon the
‘substituents to be present as optical isomers, it is
a matter of course that these isomers are included

in the scope of the present invention.

It should be understood from the results of
Experimental Examples 1 and 2 that the compounds of
the present invention remarkably inhibit the liver

trouble due to D-galactosamine or carbon tetrachloride.
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Thus, the compounds of the present invention are very

useful as liver trouble remedies.

Accordingly, the compounds of the present invention
are useful as a therapeutic and preventive medicine
for various liver troubles of animals including human
beings. More precisely, they can be used in the
treatment and prevention of chronic or acute hepatitis,
liver affection due to drug, viral hepatitis, alcoholic
hepatitis and choloplania and even cirrhosis as a
terminal symptom of these diseases.

Further, it should be understood from the results
of Experimental Example 3 that the compounds of the
present invention exhibit a remarkably low toxicity
and are excellent inrsafety. Therefore, the compounds

of the present invention are highly valuable in this

regard, because they are generally administered
repeatedly for a prolonged period of time owing to
the nature of the trouble. °

When the compounds of the present invention are
administered as a therapeﬁtic and preventive medicine
for liver troubles, they may be orally administered

as a powder, granule, capsule, syrup or the like or
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may be parenterally administered as a suppository,

L]
)

injection, external preparation or drop. Although
the dose thereof remarkably varies depending upon

the symptom, the age or the kind of the liver trouble,
it is generally about 0.1 to 1,000 mg, preferably

2 to 500 mg, still preferably 5 to 100 mg, per adult
and per day, which may be administered at once or in
several portions a day.

The preparation of a medicine containing‘the
cdmpound of the present invention is carried out by
using conventional carries'according to an ordinary
method.

More precisely, in the production of a solid
preparatioﬁ fof oral administration, a filler and,
if necessary, a binder, disintegrating agent, lubricant,
' coloring agent or corrigent are added to a principal
agent and the obtained mixture is converted into a

- tablet, coated tablet, granule, powder or capsule

according to an ordinary method.

Examples of the filler inclﬁde lactose, corn
starch, sucrose, glucose, sorbitol, crystalline
cellulose and silicon dioxide, while those of the

binder include polyvinyl alcohol, polyvinyl ether,



30

26101

ethylcellulose, methylcellulose, gum arabic, tragacanth,

gelatin, shellac, hydroxypropylcellulose, hydroxy-
propylmethylcellulose, calcium citrate, dextrin and
pectin. Examples of the lubricant include magnesium
stearate, talc, polyethylene glycol, silica and
hardened vegetable oils, while the coloring agent
may be any one permitted as the additive to drugs.
The corrigent include powdered cacao, mentha herb,
aromatic powder, mentha oil, borneol and powdered
cinnamon bark. Of course, these tablets and granules
may be coated with sugar, gelatin or other material.
In preparing an injection containing the compound
of the present invention, a principal agent is, 1if
necessary, mixed with a pH adjusting agent, buffer,
stabilizer, solubilizing agent or the like and con-
verted iﬁto a subcutaneogs, intramuscular or intravenous

injection according to an ordinary method.

The above mentioned pharmacological effect of the
invention compounds is supported by the pharmacological
experiments procedures and results of which are described
" below according to the compound groups (I-a) to (I-f).

Compound Group (I-a)

Experimental Example 1a
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Effect on liver injury induced by D-galactosamine in

]

rats

Experimental method:
300 mg/kg of D-galactosamine was administered to

male Fischer (F,,,) rats weighing around 180 g by

subcutaneous injection to induce liver injury. Each
compound was dissolved in distilled water was given
by oral administration in a dose of 50mg/kg

one hour after the injection of D-galactosamine.

The D-galactosamine was used in the form of a
solution having a concentration of 200 mg/mil, obtained
by dissolving D-galactosamine in a physiological saline
solution to obtain a dilute D-galactosamine solution
and adjusting the pH of the dilute solution to 7.0

with 10N aqueous potassium hydroxide.

Blood was collected from the rat's tail vein 48 h
after the injection of D-galactosamine. The blood
coagulation time was detefmined by the hepaplastin test
(HPT) aﬁd GPT activity in the blood plasma was
determined by an enzymatic method.

The inhibition (%) of liver injury by each compound

is shown in Table 1a.
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Experimental Examplé 2a

Effect on liver injury induced by carbon tetrachloride

(CCl4)

Experimental method:

0.5 m{/kg of carbon tetrachloride was given tomale
Fischer (F3,,) rats weighing around 180 g by
intraperitoneal injection to induce liver injury.
In this test, carbon tetrachloride was diluted to
a final concentration of 0.25 ml/ml with olive
oil.

Each compound dissolved in distilled water
was given by oral administration in a dose of
100 mg/kg one hour befofe the administration of
carbon tetrachloride.

Blood was collected from the rat's tail vein
24 h after the injection of carbon tetrachloride.
GPT activity in plasma as an index of the liver
injury was determined by an enzymatie method.

The inhibition (%) of the liver injufy by each

compound is shown in Table 2a.
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Experimental Exanple 1b ,

The method was conducted in the same way as shown
in Experimental Example 1a except that 400 mg/kg of
D-galactosamine was used in its solution in physiological
saline and each test compound was administered in a
dose of 100 mg/kg in 0.5 % methylcellulose solution.

Results are shown in Table 1b.

Experimental Exlample 2b

The test was conducted in the same manner as shown

in Experimental Example 1b except that the test compound

was orally administered to the rats in a dose of

100 mg/kg in 0.5% methylcellulose solution. Results

are shown in Table 2b.

Compournid Group (I-c)

Experimental Examples 1c and 2c

The tests were conducted in the same ways as shown
"in Experimental Examples 1a and 2a, respectively.

Results are shown.in'Tables 1c and 2c, respectiﬁély.

Compound Gfoup (i;dj

Experihéhﬁai.Ekémple 1d
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The test was conducted in the same manner as shown

-~

in Experimental Example 1a except that each test compound

was used in its solution in distilled water or a suspension

in 0.5% methylcellulose solution. Results are shown

in Table 1d.

Experimental Example 24

The test was conducted in the same way as shown
in Experimental Example 2a except that each test compound
was used in a solution in distilled water. Results

are shown in Table 24.

Compound Group (I-e)

Experimental Example le

The test was conducted in the same way as shown

in Experimental Example 1a except that 400 mg/kg of

' D-galactosamine was administered and each test compound

was used in a dose of 100 mg/kg in a suspension of
0.5 % agueous methylcellulose solution. Results are
shown in Table 1le.

Experimental Example 2e

The test was conducted in the same way as shown
in Experimental Example 2a except that each test compound
was used in a suspension of 0.5 % aqueous methylcellulose

solution. Results are shown in Table 2e.
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Comgound Grouo (I f)

Experimental Example 1f

The test was conducted in the same way 3s shown
in Experimental Exanple 12 except that 400 mg/kg of

D-galactosamine was administered in'its physiological

saline solution and each test compound

was used in an amount of 100 mg/kg in 0.5 % methylcellulose
liquid. Results are shown in Table 1£f.
Exgeriméntal Example 2£f

The test was condudted in the same way as shown
in’Experiméntal Example 1a except that each test compbuh@
was used in an amount of 100 mg/kg in a suspension in
0.5 % methylcellﬁlose soiutioh. Results are shown in

Table 2f.

oxicologi
Male ddy mice being 7 ‘weeks old and weighing arouﬁq
'}0 g were used. 800 mg/kg of the resoective compounds
shown in Tables 12a: 1b, 1c, 14 and 1£ and the respective

compounds 1, 3, 6 and 7 of Table 1e were administered

orally to the mice for 4 days. No mouse died.
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v 26101

t—t
o S-CHaC02¥z
0
R3

Compound No. .od g _ Inhibition
(Example No.) R! PoR? R3 ratio (%)

: : HPT | GPT
c a1 | =CH,CH
(E?E:\;L 2 CH2CHaCHa H H 88 80
Compound 2 - -
(Exole 4) CHa CHs. 5 H _— 86 78
Compound 3 - -CH, K -CH, 94 81
(Example 6) Ll : )
Compound 4 | -CH.CHs | H i-CHs 100 | 100
(Example 8) H P -
Compound 5 -CHsCH4 H- -CH:CH: 96 82
(Example 11) P
Compound 6 R H -Cda 51 45
(Example 13).
Compour'xd 7 H ’ -(CH,4) 2- 86 56
(Example 15) : :
Compound 8 H -(CHa) 2- 100 92
(Example 17) :

Table 2a
Compound No. Inhibition ratio (%)
GPT
Compound 1 96
Compound 2 88
Compound 3 98
Compound 4 80




56101

Y

Table 1b

e 4 .
¢
- 0 (CHa) :—% R

(1-b)
Inhibition
' Compound No. R ratlo
(Example No.) (%)
HPT | GPT
Compound 1 \._.3.. i 03 01
(Example 1)
Compound 2 _e—- | —ChsChaCH 84

Compound
(Example

3 —g- | —CiaCH,04
11) \‘ \ = g0

| Compound
(Example

| e f—
“>
>~
e
[Te)
-3

Compound
{Example

compound 6 \—s— —C#aCHa 0T, ¢3 \ 18
(Example 14) \
Compound 7 e |, ) o5 0
(Example 15) - vl g s 2
Ccmpound 8 \—3-— \-—;;-'_," %2 \ g7 \ Gj
(Example 3) 1 - |
compound 9 \-s- — 75,08, 00N \ N \ 160
(Example 16) |
compound 10 \—s— — (C#1) 00082 \ 63 \ a8 \
(Example 17) | | .
compound 11 | == | — (Cia) (LO0K ‘ % ‘ 0% ‘
! (Example 18)
j Compound 12 \—-3— \-(c:-'.,) (€008 \ 75 \ 53" \
| (Example 19) : _ |
“ Compound 13 g "'C|'ﬁ":'ﬁ' CO0Ks o o
\ (Example 20) Cis - -
Compound 14 —Cr-£7,000d 3 ..
-s= 1 ) 30 35
(Example 21) CO0R
‘ r
Compound 15 e ""%E'EGUH o0 -3
(Example 22) ¥ C%a v :
| Compound 16 | —5- | —CA:(0¥s o | ‘.
(Example 23) _ i
Compound 17 —_3- g 00 0 \
(Example 4) —Ch,Cho-E-5Rs °¥ ‘
Compound 18 ‘__ _ 0 . 1 '
(Example 24) S —C:-“J;_R<Czui 30 . o) I “
c:", 1]
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Table 1b (continued)
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Inhibition
Compound No. X R ratio
(Example No.) (%)

HPT | GPT

0

Compound 19 |—S- g ey .I-]- ,/C:'h g0 £9
(Example 25) = CHaCR-C-45 ‘. '
Compound 20 -3- —rdzCH""\'/c“, 71 43
(Example 26) - : \CH:

Compound 21 . —CH,CH-CO0Ns or one
(Example 2) =T | ¢ 93
l\ﬁz

0
Compound 22 " , ! . -
(Example 8) |~5~. |—(Ciy) :-0—5@ 80 | 67
b
Ccmpound 23 -3~ ;? 4 e7 11
(Example 9) =Fe--v g i
CH,C20H
Compound 24 | _q. E " 80 35
(Example 27) i — (CH,) .-2-% <': i
{55005

fg:iggf{j g? ~3- | =cH.co02,8, 51 34
Compound 26 g r
(Example 6) | _I_ |=Ch 100 | 100

0
e 3y |1 |- s | s

0
Compound 28 " ' 98 95
(Example 7) -lls- =i, :

0

1
(Example 29) i

0 .

0
Compound 30 _g... —C"‘::CDUH 33 53
(Example 30) |D X




261 O 1 Table 1p (continued)

Inhibitien
Compoung No. ratio
(ExamPle NO-) X (‘)

Compoung 32
(Examp]e 32)

Table 2p

Compoung No. Inhlbiéégn ratio (g)

Compound 3 I 47

Compound 4 I ‘ 93

Compound
Compound
Compoungd

Compound

Compoungd
Compoung I 61 I
Compoung 17 I 98 !
compoupd 21 34

compound

Compound 2g
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' |
<0:©(CH-(|IH-—CUU.‘13
0 R?
Rl

Compound No. Inhibition
(Example No.) R! R? R® . ratio (%)

L . HPT | cpT
Co d1
(erample 2) | “CH:CHSCHs 1 g i 8| 1
Compound 2 -CH,CY, " H b 75 178
(Example 4) : :
Compound 3 -CH. ad
(Example 6) Ci . .H H 8¢ 73
Compound 4 [=-CHJOCHs | § | g 67 | 49
.(Example 8)
Compound 5 [ -CH,0CH,CH, i § | 75 | 13
(Example 10) . i
Compound 6 ' _ H ‘87 60
(Example 12) (Hy —m————
Compound 7 -CdaCH.0 —— H 9l 12
(Example 14) - ;

Table 2c
Compound No. Inhibition ratio (%)
GPT
Compound 3 77
Compound 4 72
Compound 6 94
Compound 7 84 ‘
- v
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et

(—* Inhibition
Compound No. Structural formula ra:t:;o
e | GPT |
0
Compound 1 <0\/\‘/Ch‘,cmabd,cc:', 100 89
0/\\\) i
c a2 <0\/\/:H:C""i=3‘:?n::\‘ l‘u
ompoun 100 88
\ o ;
‘ !
‘ ‘:
CH.CRaSCC0aNe '
Compound 4 <U\./\n/ : “’f/“\?" 91 | 84
T s Cita
0
il
Compound S <U:<\J\/::':C":S:L::C:Q:’i 24 23
o |
D
r 0\/v::',cv.,sc:',—’/ ¥
Compound 6 <Q /‘\)‘ <’ 76 64
0 _ciatiascia = ) _ ]
Compound 7 <0 N 8= 38 31
' . N =
0 ChaCRaS0H =K
Compound 8 <0/\)\ —\8 §1 28
Nz0
=)
Compound 10 UWCH.CH:SCH:H: - | 25 X
< >
0/‘\/” K,sC 1
0 C§,CHaSTHaC0aNe ) .
Compound 12 a,c—\e/\/\j 85 | &3
—
H:C 0 CH:CH:SCH:CU:NZ .
Compound 14 | C><U 85 90
3
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Table 1d (continued) - ] | 261 O 1
Inhibition
ratio
Compound No. Structural formula (%)
BPT | GPT
<0*~7497T1CH3C":SC":CU:Na
Compound 16 il 23
P 0N cH,
\'/\/ H:CH S:‘:::J:\'l
Compound 18 82 60
0”“\w’“‘Cd CHa
-ﬂ:Ci‘!:SL‘l:-- hi] '
Compound 20 < ~\3¢7TV/ 23 87
0”“\«””‘CF ChaCh,
. 0\/\/’:]‘{::5:5:‘{':1-
Compound 22 < ol 71 14

| 0 _CHaSTHS00. s
Compound 24 < ::I::]T/,4/\\ 40

59
¢ Cis CH,
<U\(\“/CH:$HSC52CC':I\!£ i
Compound 26 , 48 33
P 0" 4,k
0 ChaCHa8CHCA,N
C | 5 s
Compound 28 <D N ty 435 {4
CRa
Compound 29 A:CHaSCHICH,50,8 735 £3
< \/\r Nk,
0 0
i I
Compound 30 <U | CHaCHaSCHLCCA, 22 453
e
0
|
Compound 31 0 CH:CH:SCE‘::CH: y 1. ce . ac
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Inhibition
ratio
Compound No. Structural formula (%)
HPT GPT
0
|
Compound 32 <U C":CH:S%HCH: 83 80
i
(RN Cis
0
. i
Compound 33 ,E\/T/‘:H: A:3CA:08 18 82
0 0
' - o
Compound 34 <0:@/CH:C'::IS’CH:CCH: 17 3l
1 k\ 0
0
i .
Compound 35 <U‘\?47WV/C?:C":ﬁCﬁ:Cd: 80 18
(RSN 0
i
Compound 36 <U\/\/CH:CH:%~%HC": 63 39
0/*§vﬂ 0 Chs
0
il )
Compound 37 <U\©/CH:CH:?=CH:EN i4 32
—J 0

Table 2d

Compound No.

Inhibition ratio (%)

; GPT
g compound 1 ; 90
compound 2 99
compound 16 ' 73
i compound 18 ; 82
g compound 26 | 55
compound 28 ’ 75
compound 33 | 99
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L]
Inhibiti
Test ratio
compound Structural formula (%)
No. :
7 ferr |
compound 1 n~\,9\,,71,.u R 32 | oo
(Ex. 1) g——-—“\) S
I~ €3 43-3{C320 o a
compound 2 ' W IvTe 3 ( . o= i
(Ex. 2) <a,©’ \/’Ea) 3|
i
compound 3 e e VAR o
* (.. 23405 a0 =7 2 | e
(Ex- 3) \) c ol -\c. 174 Lc \=‘I> 3- e
a/‘\
compound 4 n
(Ex. 4) <G\E/\l/(c 2/ 3 -\c.'l \\. cf ol 89
A i
co’mpound [ <Gﬁ(c:z) =5-3{C3.) 34 5t cs
(Ex. 5) N ¢ -
. , p
ccmpound 6 /g\r | (C'v :3-34{C%,) . '(=\> c: g5
(Ex. 6) N <
g .
compound 7 ey a _/'— O
(Ex. 7) P R T \ 6|1
U"“\
H
compound 8 0~~~ (C'u :8-3 €327 .0C "27—\> 55 87
(Ex. 8) ] =i -5
0—X
compound 9 <U\-’ | (0520 23-31(C3 ) 4T3 0 | 5
(Ex. 9) 0 ‘ v
?
compound 10 . e ,3 -7‘\ - a
PO B ¢ S N O T r<d ) k) :
(Ex. 10) 0\/\/. 1:3-34C3,; 220 - 4 <
G’“\VJ s
compound 11 <r_] ] C‘,f—S—C?HCH:\, 3> 6 | 15
(Ex. 11) 0 S CHy Cis : _ ,
Yy :
compound 12 <U\K‘U/ ;1:-:((:1-/ =0 s 52
1 (Ex. 12) 0> £,
!
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Table 2e
Compound No. Inhibié;gn ratio (%)
compound 1 97
compound 3 97
compound 4 94
compound 5 91
compound 6 66
compound 7 91
compound 8 82
compound 9 42
compound 10 75
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Table 1f£ ‘

Cowee e’

Inhibition
Test ratio
compound | Structural formula (%)
' (3']- () jl. No.
2 HPT | GPT
C R
1 I w | a
1 i Pt Phi |
¢ I
0
(IIH:CZ-Z:CI 1CHs
2 <0 £230H.00002 a3 16
0
. Cda CHalHs
/,
3 <0ﬁ£-:€l’.=€i‘:h’a 100 100
0 _
ca-(;
4 . 1’.{3 100 | s
..... 3 !ul
<
.\ 1
€H1lR:Chs
1,

wn

-.’.:-.’l cnn\l 87 97
X
0 (s

0 £!1'=SC3:CD=:‘.';
¢ : 160 | 100
. : 6 0 e i
7\
v d

o
-
o
[T%]

| 3 UK/\:" 1330R1C02N " 100
. 1) ”

CEs
2 cn/'

w 12 -
CHaCHa3C05,2 00

Cr!:C-iaSC. claiit

0
10 ¢ e | 100
A .

CH:/CH:

"N\

11 0 C-8CH.CONR, 63 97
<uﬁ R

%H:CH:CH:

12 0 C28CH:C0NK, 16 ]
¥

57 | o8
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Table 2f 2 61 O 1
Inhibition
Test ratio
compound Structural formula (%)
No.
HPT|GPT
/CH:
1 \Cd 100 04
CHaCH NIPLH
< JGT
Cd:CH CHaCia
0 -
EH:-@
4 l 100 04
<0:©/CHSCH:CU=H:=
0 3
] < | H2SCHaCOa e |
73 89
0/\/\(:" C§ -
9 <ﬁ \cu T
CHaCH2SCH2CO2Na
EI"{ C’t:f.u:
12 0 CHSCH,CONK, 100 92
(T
EH:CH:Cﬁ:
17 Q\/\/':.‘ES £32C0NRCH D0z 75 89
|
GAJ
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A symbolic reference to * in Table 1b shows administration

of 50 mg/kg.

The compounds of the_invention can be prepared by
various processes. Typical examples of the processes

are described below according to the respective compound

groups.

Compound Group (I-a)

Preparation process A

([Preparation of compounds of the general formula (I)

wherein X represents a group of the formula: -S-]

Rl 'R?
e
RN
T o (1)
.0/\\/\\
. R3
HS-CH.-C0:R" (T)
! acid
FTRNT
\./
A

< /\/U\ Cha-CO2RC (IV)

wherein R!, R? and R3 are as defined above
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Qb and R? represents H or a lower alkyl group.
In this process, an alcohol of the general
formula (II) is reacted with a thiol of the general

formula (III) to obtain an intended compound (IV).

This reaction is conducted by an ordinary method
without using any solvent or in an organic solvent
inert to the reaction selected from the group
consisting of aromatic hydrocarbons such as benzene,
toluene and xylene, ethers such as ethyl ether,
isopropyl ether, tetrahydro-furan and dioxane,
halogenated hydrocarbons such4as dichloro-methane,
chloroform and carbon tetrachloride, esters such

as ethyl acetate, ketones such as acetone and methyl
ethyl ketone, as well as acetonitrile,
dimethylformamide and acetic'acid under cooling with
ice, at room temperature or under heating for se&eral
hours. The reaction proceeds easily when an acid such
as sulfuric, p-toluenesulfonic or D-10-camphorsulfonic

acid is used as the catalyst.

Preparation process B

[Preparation of compounds of the general formula (I)

-

wherein X represents a group of the formula: -S-]

RY R?.
\./

0 C
<u:©: Mal (V)

R2 | \



HS-CH.-CO.R* (Im)

A e

R' R?
\\,/

0—r L
<0/<\l|/\\s-ca,c0,a* (V)
R!

wherein Hal represents a halogen atom and
R}, R2, R3 and RY are as defined above
In this process, a halogen compouhd of the
general formula (V) is reacted wtih a thiol of the
general formula (III) to obtain an intended compound
(1) . |
This reaction is conducted by an ordinary method
without using any solvent or in an organic solvent
inert to the reaction selected from the group
consisting of aromatic hydrocarbons such as benzene,
toluene and xylene, ethers such as tetrahydro-furan
and dioxane, ketones such as acetone and methyl ethyl
ketone, alcohols such as methanol and ethanol,
halogenated hydrocarbons such as chloroform and
carbon tetrachloride, as well as acetonitrile,

dimethylformamide and dimethyl sulfoxide under cooling
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with ice, at room temperature or under heating for

several hours. The reaction proceeds easily when an
alkali metal carbonate or hydrogencarbonate such as
sodium hydrogen-~carbonate, potassium carbonate or
sodium carbonate, an alkali hydroxide such as sodium
hydroxide or potassium hydroxide, an organic base such
as triethylamine, pyridine or diethylaniline, or
sodium hydride is used as a dehydrohalogenating agent.

Preparation process C

[Preparation of compounds of the general formula (1)

wherein X represents a group of the formula: -s-]

Rl
| R
0 c=c<
. R (V1)
0 0
HS-CH,-CO,R* (I)
R! ;/Rs
0~ c'<CH"\R'
4 S-CH,CO.R" (V)
0 y

wherein RI and R3 are as defined above, r4
represents a hydrogen atom or a lower alkyl

Yy
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group, and.R5 and R® each represents a hydrogen

atom or an alkyl, aryl, arylalkyl, heteroalkyl

or heteroarylalkyl group.

In this process, a compound of the general formula
(VI) is reacted with a thiol of the general formula
(III) to obtain an intended compound (VII). This
reaction is conducted by an ordinary method without
using any solvent or in an organic solvent selected
from the group consisting of aromatic hydrocarbons such
as benzene, toluene and xylene, ethers such as
tetrahydrofuran and dioxane, halogenated hydrocarbons
such as dichloromethane, chloroform and carbon
tetrachloride, ketones such as acetone and meﬁhyl ethyl
ketone, esters such as ethyl acetate, as well as
acetonitrile and dimethylformamide under cooling with
ice, at room temperature or by heating under reflux.
When the reaction proceeds only slowly, an acid such as
sulfuric, p-toluenesulfonic or D-10-camphorsulfonic
acid can be used as the catalyst.
The compound (VII) thus obtained is an intended

one of the present invention represented by the above
general formula (I) wherein X represents -S- and R2

represents -CH:EG-
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[Preparation of compounds of the general formula (I)

Preparation process D '

wherein X represents of a group of the formula: =-S-]

Rl R2
. \c/
Al < Y (V1)
U .
RS
6" Hal-CHa-COLR* (X)
base

R
\./

<D/<I S-CHi-C0.R* (V)
N
:

3

wﬁerein Hal represents a halogen atom and Rl,
R%2, R3 and R? are as defined above.

In this process, a thiol of the general formula
(VIII) is reacted with a halogen compound of the
general formula (IX) under the same conditions as
those of the preparation process B to obtain an

intended compound (IV). Preferred results are obtained
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when the base shown with reference to the preparation

process (B) is used.
The halogen atoms used in the preparation

processes B and D include bromine, chlorine and iodine.

Usually bromine or chlorine is used.

Preparation process E

(Preparation of compounds of the general formula (I)
wherein X represents a group of the formula: -S- and
ré represents a hydrogen atom]

R' R
N/
N

2

N

<o\<\|/c §-CHa-COORY  (X)
U/\/l\R ) )

1

hydrolysis
| R' R*
o/
/ b ! ~ ' PN
, I~ Ss-cH.-Co0H (IV)
N g . ., |

whereinlﬂq R? and R3 are as defined above and
1]
R4 is the same as R4 but excluding the
\
hydrogen atom, namely, r4 represents a lower

alkyl group.

An ester of the general formula (X) which is one
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of the intended compounds can be hydrolyzed by an

ordinary method to obtain an intended carboxylic acid
of the general formula (Ivf. In particular, the
hydroiysis is conducted by an ordinary method in the
presence of a base or acid in a solvent suitably
selected from the group consisting of water, methanol,
ethanol, hydrous methanol, hydrous ethanol, hydrous
tetrahydrofuran, hydrous acetonitrile and hydrous
acetone. The bases include alkali metal carbonates
such as sodium and potassium carbonates and alkali
hydroxides such as sodium and potassium hydroxides.
The acids include, for example, hydrochloric and

sulfuric acids.

Preparation process F

[Preparation of compounds of the general formgla (1)

wherein X represents a group of the formula: -3-]

—

R' R? o

\_/
N
R:

4K

oxidation

$-CA2-CO.R* (V)

R R?

~$-CHa-CO,LR* (XI)

Ra - i\[)‘\," ‘\‘,‘
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R3 and R4 are as defined above.

'
wherein R}, RZ,
In this process, an intended compound (XI) is

prepared by oxidizing, for example, an intended
compound (IV) prepared by the above-described process.
In particular, the compound (IV) is dissolved in a
solvent selected from the group consisting of aromatic
hydrocarbons such as benzene, toluene and xylene,
halogenated hydrocarbons such as dichloromethane,
chloroform and carbon tetrachloride, water, alcohols
such as methanol and ethanol, ethyl acetate, acetone
~and acetic acid, and an equimolar amount of an
oxidizing agent such as hydrogen peroxide, peracetic
acid, m-chloroperbenzoic acid or sodium hypdchloripe is
added thereto under cooling with dry ice/alcohol or
ice/water to conduct the reaction in an ordinary manner

and to produce an intended sulfoxide compound (XI).

Preparation process G

(Preparation of compounds of the general formula (I)

/ﬂherein X represents a group of the formula: -3-]
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R' R?
\‘ /

R sk v

RO
[, oxidation

R R?
N,/ 0

0 —~C
(\uﬁ \'ﬁ-CH:-t;U:R‘ (@)

R® 0

wherein Rl,Rz, R3 and R% are as defined above.

In this process, an intended compound (XII) is
prepared by oxidizing, an intended compound (IV)
prepared by, for example, the above-described process.
More particularly, the éompound (IV) is dissolved in
. a solvent selected from the groﬁp consisting of
aromatic hydrocarbons such as benzene, toluene and
" Xylene, halogenated hydrocarbons such as
dichloromethane, chloroform and carbon tetrachloride,
water, aicohols such as methanol and ethanol, ethyl
acetate, acetone and acetic acid, and at least two
equivalents of an oxidizing agent such as hydrogen

peroxide, peracetic acid, m-chloroperbenzoic acid,

v
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sodium hypochlorite or sodium m-periodate is added
thereto under cooling with ice or at room temperature

to conduct the reaction and thereby to obtain an
intended sulfone compound (XII).

In another preparation process, a sulfoxide
compound (XI) prepéred by, for example, the preparation
process F is dissolved in a solvent such as chloroform
and then an oxidizing agent such as m-chloroperbenzoic
acid is added thereto to conduct the reaction.

Phafmacologically acceptable salts of the
intended compounds (I) which are also intended in the
present invention can be produced by, for example,
reacting a carboxylic acid compound of the general
formula (I) wherein r4 represents a hydrogen atom with
an alkali hydrogencarbonate such as'NaHC03 or KHCOg4,

an alkali carbonate such as'Nazco3 or K,CO5 ot an alkali
hydroxide such as NaOH or KOH to obtain a

pharmacologically acceptable salt such as sodium or

potassium salt thereof.

Compound Group (I-b)
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Preparation process A

[Preparation of compounds of the general formula (I)

wherein X represents a group of the formula: -S-1]

0 :
S ' (I)
(U"'Q"' (CH2) 2 —Hal )

o0 s — R . (m)

¢

l base

o’ - (V)
I U—@—(CH:):—S—R

wherein Hal represents a halogen atom and R is

as defined above.

In this process, 5-(2-halogenoethyl)-1,3-benzo-
dioxole of the general formula (II) is reacted with a
tﬁiol of the general formula (III) to obtain an
intended compound (1IV).

This reaction is conducted by an ordinary method

without using any solvent or in an organic solvent
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inert to thé reaction selected from the group
consisting of benzene, ethanol, xylene, tetrahydro-
furan, chloroform, carbon tetrachloride, N,N-dimethyl-
formamide, etc. under cooling with ice, at room
temperature or under heating for several hours. The
reaction is facilitated by using an inorganic base
such as sodium hydrogencarbonate, potassium carbonate,
sodium carbonate or sodium hydroxide or an organic
base such as triethylamine, pyridine, pyrimidine or
N,N-diethylaniline as the dehydrohalogenating agent.

Preparation process B

[(Preparation of compounds of the general formula (1)

wherein X represents a group of the formula: -S-]

. N
- (V)
(0](3- (CHa) 2 —SH

1

~ Hz1-—R (V1)
'7}"/ |
l base
0
3 (V)
/]l)(o—’/\‘_\)- (CH:):-S—'R ¢

wherein Hal represents a halogen atom and R is

as defined above.
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In this pfocess, 2-(1,3—benzodioxol-5-yl)-
ethanethiol (V) is reacted with a halogenating agent
of the general formula (VI) under the same conditions
as those of the preparation process A to obtain an
intended compound (IV). Also in this process,
preferred results are obtained when the base as
described above with reference to the preparation
process A is used. The halogen atoms used in the
preparation processes A and B include bromine, chlorine
and iodine. Usually bromine or chlorine 1is used.

Preparation process C

(Preparation of compounds of the general formula (I)

wherein X represents a group of the formula: -s-]

0
(V)
(0@— (CHa) 2 —SH
R®—CH=CH—R"'® (V1)
0
( to
0= —(CH:J:—S—EH—CH:—R | (V)

R!

wherein R9 represents a lower alkyl group

and R10 represents a lower alkyloxycarbonyl,
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N,N'-bis(lower alkyl)aminocarbonyl or carbamoyl

group.

In this process, a thiol (V) is reacted with an
unsaturated compound of the general formula (VII) by
an ordinéry method without using any solvent or in
a solvent selected from the group consisting of, for
example, benzene, dichloromethane, tetrahydrofuran,
N,N-dimethylformamide and ethanol under cooling with
ice, at room temperature or by heating under reflux
to obtain an intended compound (VIII). When the
reaction proceeds only slowly, a catalyst such as
piperidine, triethylamine, sodium methylate, Triton B,
sulfur or sulfuric acid can be used as the catalyst.

The compound (VIII) thus obtained is an intended
one of the present invention represented by the above
general formula (I) wherein X represents -S- and R

represents -CH—CHZ-RlO.
' !

R9

Preparation procesle

(Preparation of compounds of the general formula (I)
. wherein X represents a group of the formula: -S-]

0

- ()
(ﬂ@—CH=CHz

+
HS —R ()

1]
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0
%;Z;;-mun,—s~a ik

wherein R is as defined above.

In this process, S-ethenyl-1l,3-benzodioxole (IX)
is reacted with a thiol of the general formula (III)
by an ordinary method without using any solvent or
in a solvent such as tetrahydrofuran under cooling
with ice, at room temperature orvby heating under
feflux to obtain an intended compound (IV). When the
reaction proceeds only slowly, a peroxide such as
benzoyl peroxide, or azobisisobutyronitrile can be
used as the catalyst.

Preparation process E

[Preparation of compounds of the general formula (I)

wherein X represents a group of the formula: -S-1 —

0 -
(IV)
. (D‘@— (CH:):—S-‘R’

l oxidation

0 0 :
¢ ; (X)
0 — (CH2) 2 —S —R
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wherein R is as defined above.

In this process, an intended compound (X) is
prepared by oxidizing, for example, an intended
compound (IV) prepared by the above-described process.
Particularly, the compound (IV) is dissolved in a solvent
selected from the group consisting of aromatic
hydrocarbons such as benzene, toluene and xylene,
halogenated hydrocarbons such as dichloromethane,
chloroform and carbon tetrachloride, water, alcohols
such as methanol and ethanol, ethyl acetate, acetone
and acetic acid, and an_equimolar amount of an oxi-
dizing agent such as hydrogen peroxide, peracetic
acid, m-chloroperbenzoic acid or sodium hypochlorite
is added thereto under cooling with dry ice/alcohol
or ice/water to conduct the reaction in an ordinary
manner and thereby to prgduce an intended sulfoxide
compound (X).

Preparation process F

(Preparation of compounds of the general formula (I)

wherein X represents a group. of the formula: -S-J]

g

| (V)
(o—@- (CH) s =5 —R

—

1 oxidation



0 0
N
‘ I (X0)
(u-{__%— (€42) 2 =5 =1
0

wherein R is as defined above.

In this process, an intended compound (XI) is
prepared by oxidizing an intended compound (IV)
prepared by the above-described process. More partic-
ularly, the compound (IV) 1is dissolved in a solvent
selected from the group consisting of aromatic
hydrocarbons such as benzene, toluene and xylene,
halogenated hydrocarbons such as dichloromethane,
chloroform and carbon tetrachloride, water, alcohols
such as methanol and ethanol, ethyl acetate, acetone
and acetic acid, and two equivalents of an oxidizing
agent such as hydrogen peroxide, peracetic acid,
m-chloroperbenzoic acid, sodium hypochlorite or sodium
m-periodate 1is added thereto under cooling with ice
or at room temperature to conduct the reaction and
thereby to obtain an intended sulfone compound (XI).

In another preparation process, for example,

a sulfoxide compound (X) prepared by the preparation
process E is dissolved in a solvent such as chloroform
and an oxidizing agent such as m-chloroperbenzoic acid

is added thereto to conduct the reaction.
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Preparation process G

(Preparation of compounds of the general formula

(I) wherein X represents a group of the formula: -S-1

0
( (X1)
0 (CH2) 2-S-(CHa) ~n-0H
0
Il (X1)
Hal —C—R"!

0. ' 0
S | I ()
(u—-(=$— (CHa) 3-8~ (CHa) n-0-C-R'!

wherein n represents an integer of 1 to 5 and

Rll represents a lower alkyl, aryl, or heteroaryl

group.

In this process, [2-(1,3-benzodioxol-5-yl)ethyll-
thio derivative of the general formula (XI) as it is
or in the form of a solution in, for example, benzene,
" dichloromethane, chloroform, tetrahydrofuran or
N,N-dimethylformamide is mixed with a base such as
pyridine, triethylamine, N,N-dimethylaniline or sodium
carbonate as the dehydrohalogenating agent. An acid

halide of the general formula: (XII) is added to
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the mixture to ‘conduct the reaction and thereby to
obtain an intended compound (XIII). Pyridine can

be used as both the solvent and the dehydrohalogenating
agent. The reaction is conducted by cooling with '
water or by heating under reflux.

Preparation process H

[Preparation of compounds of the general formula (I)

wherein X represents a group of the formula: -S-1

0

( | (X))
0 — (CHa) 2-$=(CH2)..-COOH

4

Had —CHa — COOH (X7)
0 |
¢
0— )~ (CH2) 2-5- (CHa) n-CONHCHACOOH

wherein n represents an integer of 1 to 5.

A [2-(1,3-benzodioxol-5-yl)ethyllthio derivative
(XIV) produced by, for example, the above-described
process A, B or D is dissolved in a solvent such as
benzene, chloroform or dimethylformamide. A chlori-
nating agent such as thionyl chloride, oxalyl chloride,

phosphorus oxychloride or phosphorus pentachloride
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is added to the solution to conduct the reaction
under cooling with ice, at room temperature or by
heating under reflux to obtain an acid chloride
derived from the compound (XIV). A'solution of
glycine (XV) in, for example, an agueous sodium
hydrogencarbonate solution, aqueous sodium carbonate
solution or aqueous sodium hydroxide solution under
stirring under cooling with ice/water to conduct the
reaction and thereby to obtain an intended glycinamide
(XvI) .

The éompound (XV1) prepared by this proceés is
an intended compound of the general formula (I) wherein
X represents -S- and R2 represents -(CHz)n—CONHCHZCOOH.

Preparation process I

[Preparation of compounds of the general formula (I)

wherein X represents a group of the formula: -S-3J

0
" (I
(U@“ (CH2) 2 —Hal )
-+
S

i ]
Ha¥—C —\H, (30

<
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¢ H— A,
07 (CH:):—-S“L< Hel= ()

2

l alkali hydrolysis

0
¢ S (V)
‘0—/< -}- (CHa) s —SH

wherein Hal represents a halogen atom.

A 5-(2-halogenoethyl)-1,34benzodioxole of the
general formula (11) and thiourea of the formula
(XVII) are dissolved in a solvent such as methanol
or ethanol to conduct the reaction at room temperature
Oor by heating under reflux to obtain a thiuronium
salt (XVIII), which is then hydrolyzed in the presence
of a base such as sodium hydroxide or potassium
hydroxide in a suitably selected solvent such as
water, methanol, ethanol, hydrous methanol or hydrous
ethanol at room temperature or by heating under reflux
to obtain intended 2-(l,3-bnezodioxol-5—yl)ethanethiol
(V). The halogen atoms include bromine, chlorine
and iodine. Usually bromine or chlorine is used.

Preparation process J

[Preparation of compounds of the general formula (1)

wherein X represents a group of the formula: -5-)
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(0 (X7)
0-@— (CHa) 2-5- (CH2) a-COOH

Rﬂ
< ()

0

( 4 /R‘
0 - (CH:):-S—(CH:).,-—CDN ~p (XX)

wherein n represents an integer of 1 to 5 and R3
and R4 may be the same or different from each
other and each re@resent a hydrogen atom or a
lower alkyl group,

The carboxylic acid prepared by the preparation
_process A, B or D or its reactive derivative is reacted
with an amino compound of the general formula (XIX)

to form an amide which is an intended compound of the
formula (XX).

The reactive derivatives of the compound (XIV)
include acid halides such as acid chlorides and acid
bromides; acid azides; active esters thereof with
N-hydroxybenzotriazole and N-hydroxysuccinimides;

symmetric acid anhydrides; and mixed acid ahydrides
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with alkylcarbonic acids and P-toluenesulfonic acid.
When a free carboxylic acid is used as the
compound (XIV), the reaction is conducted preferably
in the presence of a condensation agent such as
dicyclohexylcarbodiimide or l,l'-carbonyldiimidazole.
The reaction is conducted by using a compound
(XIV) or its reactive derivative and a compound (XIX)
in equimolar amounts or, alternatively, by using one
of them in a small excess amount, in an organic
solvent inert to the reaction such as pyridine,
tetrahydrofuran,_dioxane, ether, benzene, toluene,
Xylene, methylene chloride, dichloroethane, chloroform,
dimethylformamide, ethyl acetate or acetonitrile.
Depending on the kind of the reactive derivative,
it is advantageous for conducting the reaction smoothly
to add a base such as triethylamine, pyridine, piéoline,
lutidine, N,N-dimethylaniline, potassium carbonate
or sodium hydroxide.
The reaction temperature is not particularly
limited, since it varies depending on the kind of
. the reactive derivative.
Pharmacologically acceptable salts of the intended
compounds (I) which are also intended products of
the present invention can be prepared by, for example,

reacting a carboxylic acid compound of the general
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formula (I) wherein R represents —(CHz)n-COOH, an

amino acid compound of the general formula (I) wherein

NH
///ﬁ/represents -CHZCH< 2 or a glycinemide compound

COOH

(XV1) wherein R represents -(CHZ)n-CONHCH COOH with

an alkali
carbonate
carbonate
carbonate

hydroxide

2
hydrogencarbonate such as sodium hydrogen-

or potassium hydrogencarbonate, an alkali
such as sodium carbonate or potassium
or an alkali hydroxide such as sodium

or potassium hydroxide to obtain a pharma-

cologically acceptable salt such as the above-mentioned

sodium or

potassium salt.

Compound Group (I-c)

Preparation process A

[preparation of compounds of the general formula

(I) wherein R4 represents a hydrogen atom]
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Rz
Lo < ook
< ::I::][: é, COOH (1)

2

CH-CH-Co0 |
4 ::I::][: (1)’

wherein Rl, R2 and R3 are as defined above.

In this process, a dicarboxylic acid of the
general-formula (II) is héated to a temperature of
150°C or higher in the absence of any solvent to
obtain an intended carboxylic acid (I1)'.

Preparation process B

[Preparation of compounds of the general formula

(I) wherein R4 represents a hydrogen atom]

CH-C)
I (Im)
R
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hydrolysis

»

R
I
C

H-CH-CO0H
<\/W/ (1)

wherein Rl, R and R’ are as defined above.

In this process, a nitrile of the ceneral formula
(III) is hydrolyzed in an ordinary manner to obtain
an intended carboxylic acid (I)'.

Particularly, the hydrolysis is conducted by
an ordinary method in the presence of a base in a
solvent suitably selected from the group consisting
of water, alcohols such as methanol, ethanol and
ethylene glycol, hydrous alcohols such as hydrous
methanol, hydrous ethanol, hydrous ethylene glycol,
hydrous diethylene glycol and hydrous ethylene glycol,

monoethyl ether, etc. The bases used herein include,
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for example, potassium hydroxide, sodium hydroxide,
and barium hydroxide.

Preparation process C

When R1 in the general formula (I) is a lower
alkoxy-lower alkyl group, the intended compound can

be prepared also by the following process:

Rz
l
0 CH-CH-CDOR*
$ ::I::][: ] (IV)
0 R®
Alkylene-¥
|40 - Alkyl (V)
R2
|
0 CH-CH-COOR*
4 | (V1)
0 R?

Alkylene-0-Alkyl

wherein Rz, R3 and R4 are as defined above, X
represents a halogen atom, M represents an alkali
metal atom, "Alkyl" repregents a lower alkyl group
which is a straight-chain or branched one having 1
to 6 carbon atoms as described above, and "Alkylene"
represents an alkylene group derived from the above-

mentioned alkyl group.
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In this process, a halide of the general formula
(IV) is reacted with an alcoholate of the general
formula (V) by an ordinary method in an organic
solvent selected from the group consisting of, for
example, tetrahydrofuran, dimethylformamide, methanol,
ethanol and l-propanol under cooling with ice, at
room temperature or under heating to obtain an
intended compound (VI). The halogen atoms usable in
this process include, for example, bromine, chlorine
and iodine atoms. The alkali metal atoms include,
for example, sodium and potassium.

The compound (VI) obtained by this process is
an intended compound of the present invention which
is represented by the general formula (I) wherein Rl
represents -Alkylene-O-Alkyl.

Preparation process D

An intended compound of the general formula (I)
wherein R1 represents a lower alkoxy-lower alkyl group
of the formula: -CH,-O-Alkyl in which "Alkyl" repre-
sents a lower alkyl group having 1 to 6 carbon atoms

can be produced also by the following process:



R 2
’ .
0 _CH-CK-CO0R*
O ()
uf/*§>/l\ R
CH.0COCH,
acid| 4o . A1kyl (V@)
R?
|
-CH-COOR*
¢’ I ()
g\ R? .
CHa-0-Alkyl

wherein Rz, R3, R4 and "Alkyl" are as defined
above.

In this process, an acetoxymethyl compound of
the general formula (VII) is reacted with a compound
of the general formula (VIII) in the presence of an
acid catalyst at room temperature or under heating
to obtain an-intended cémpound of the general formula
(IX). This-reaction is preferably conducted in the
presence of a lower alcohql4such as methanol, ethanol,
l-propanol or 2-propanol.

The acid catalysts include, for example, hydro-
chloric, sulfuric, p-toluenesulfonic and D-10-
camphorsulfonic acids.

The compound (IX) prepared by this process is

)‘»f) .\.\-fl . Vo
)
\
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an intended compound of the present invention which
is represented by the general formula (I) wherein
Rl represents -CHZ-O-Alkyl.

Preparation process E

A compound of the general formula (I) wherein

Rl and R3 form together a ring can be prepared also

by the following process:

R?
| .
0~~~ =C-CO0R!
: (X)
AR b
(CHz) OH
lcyclization
R:!
R’\<‘—'CGDR‘
<U | /o (X1)
0 N(CHA)

wherein Rz, R3 and R4_are as defined above and
n represents an integer of 1 to 3.

An acrylic acid derivative of the general formula
(X) is subjected to an intramolecular cyclization to
obtain an intended compound (XI) of the present

invention. This reaction is conducted by an ordinary
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method without using any solvent or in an organic
solvent such as benzene, ethanol, tetrahydrofuran
or dimethylformamide under cooling with ice, at room
temperature or under heating for several hours.
The reaction proceeds easily in the presence of a
base such as sodium ethylate, potassium t-butoxide
or sodium hydride.

The compound (XI) obtained by the above-mentioned
process is one of the intended compounds of the present
invention.

Compound Group (I-d)

Preparation process A
[(Preparation of compounds of the general formula (1)

wherein X represents a group of the formula: -S-]

4
i Ny
\i) v
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R* \C/U:@CH: ‘}C\—-SH
Rs/ \U R/l \ﬁ: (1)

A—1y (m)

~R‘\C/0 CHa —C—S—A

R \0:©: T (IV)
Ra

wherein Y represents a halogen atom or a

methanesulfonyloxy or p-toluenesulfonyloxy

group and A, Rl, Rz, R3, R4 and R5 are as

defined above.

In this process, a thiol of the general formula

(1I) is reacted with a compound of the general formula
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(ITI) to form an intended compound (IV). This
reaction is conducted by an ordinary method without
using any solvent or in an organic solvent inert to
the reaction selected from the group consisting of
aromatic hydrocarbons such as benzene, toluene and
xylene, ethers such as tetrahydrofuran and dioxane,
ketones such as acetone and methyl ethyl ketone,
alcohols such as methanol and ethanol, halogenated
hydrocarbons such as chloroform and carbon tetra-
chloride, acetonitrile, N,N-dime€thylformamide and
diméthyl sulfoxide under cooling with icé, at room
temperature or under heating for several hours.

The reaction proceeds easily when an alkali metal
carbonate or hydrogencarbonate such as sodium
hydrogencarbonate, potassium carbonate or sodium

carbonate, an alkali hydroxide such as sodium

hydroxide or potassium hydroxide, or an organic base

such as triethylamine, pyridine or diethylaniline
is used as the dehydrohalogenating agent, or an agent

for removing methanesulfonic or p-toluenesulfonic

" acid.

Preparation process B

[(Preparation of compounds of the general formula (I)

wherein X represents a group of the formula: -S-]

\ \e 1 4“\ A ,
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Pse yolRt

RS

HS-A (VD)

Ré~. O~ CHs —C—S—A

DG QAN E

R | 0 » R' R
wherein Y represents a halogen atom or a methane-
sulfonyloxy or p-toluenesulfonyloxy group and

A, Rl, R2, R3, R4 and RS are as defined above.

In this process, a compound of the general
formula (V) is reacted with a thiol of the general
formula (VI) under the same conditions as those of
preparation process A to obtain an intended compound
(IV). Also in this process, preferred results are
obtained when a base described above with reference
to the preparation process A is used.

The halogen atoms used in the preparation
processes A and B include chlorine, bromine and
jodine. Usually bromine or chlorine is used.

Preparation process C

[Preparation of compounds of the general formula (I)

"\l»
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wherein X represents a group of the formula: -S-]

A
! g CH=C
R \t/’iji:H: gt (VD)
Rs/ \U
RS
‘ HS-A (V1)
!
' 0 CHi—C—S'—'A
Rs/ \0 . R! R?
R |

wherein A, Rl, R2, R3, R4 and R5 are as defined

above.

A compound of the general formula (VII) is
reacted with a thiol of the general formula (VI) to
obtain an intended compound (IV). This reaction 1is
conducted by an ordinary method without using any
solvent or in a solvent selected from the group
consisting of aromatic hydrocarbons such as benzene,
toluene and xylene, ethers such as tetrahydrofuran
-and dioxane, halogenated hydrocarbons such as
dichloromethane, chloroform and carbon tetrachloride,
ketones such as acetone and methyl ethyl ketone,
esters such as ethyl acetate, acetonitrile and

N,N-dimethylformamide under cooling with ice, at
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room temperature or by heating under reflux.

When the reaction proceeds only slowly, a
peroxide such as benzoyl peroxide or a catalyst such
as azobisisobutyronitrile can be added.

Preparation process D

(Preparation of compounds of the general formula (I)

wherein X represents a group of the formula: =S-1]

R~ 0 CHa —C—S-CH4C
Rs/c\0:</\'( R/x \Rz (V)

RS

RE. 0~ CHa —C—S-CH-COOH
R N, (X)
R* 0 R' R? CN
R3

wherein Rl, R2, R3, R4 and R5 are as defined

above.

A cyano compound of the general formula (VIII)
which is also an inténded compound is reacted with
carbon dioxide in the presence of a base to obtain
an intended carboxylic acid of the general formula
(IX). In this process, a compound (VIII) as it is
or in the form of a solution in an anhydrous ether

solvent such as anhydrous ethyl ether, anhydrous

[
[
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tetrahydrofuran or anhydrous ethylene glycol dimethyl

ether is reacted with a strong base such as n-

butyllithium, phenyllithium, lithium diisopropylamide

or sodium amide under cooling with dry ice/alcohol

or with ice, and the reaction product is further

reacted with carbon dioxide under cooling with dry

ice/alcohol or with ice to obtain the compound (IX).
The compound (IX) is an intended one of the

present invention represented by the general formula

“ (1) wherein X represents -S- and A represents -?H-COOH.

CN

..

Preparation process E

(Preparation of compounds of the general formula (I)

wherein X represents a group of the formula: -S-1
R‘\\ //0 CHa"C‘*S—(CHz)PSUaNa .
RS//C\\U::Ei:]I: 'ﬁ{ \hz (XD
RS .
S
1 HN\RN (XD)
- (i) v30a
R‘\\ //U CHa =C—>- 2/ P 21\\ -
R?

9 10
wherein Rl, R2, R3, R4, RS, R, R and p are

as defined above.
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A sodium sulfonate of the general formula (X)
is suspended in, for example, benzene or chloroform.
Then, thionyl chloride or the like is added thereto
and the reaction is conducted by heating under reflux
to obtain an acid chloride of the compound (X).
This product is reacted with an amine (XI) in the
presence of a base in the absence of any solvent or
in a solvent such as water, methanol, ethanol,
benzene, dichloromethane, tetrahydrofuran or N,N-
dimethylformamide to obtain an intended compound
(XII). The béses usable herein include, for example,
the amine (XI) per se, pyridine, N,N-dimethylaniline
or triethylamine.

The compound (XII) is an intended one of the
present invention represented by the general formula

(I) wherein X represents -S- and A represents
9

/R

- (CH,) _SO,N .
2 p- 2 \Rlo

Preparation process F

(Preparation of compounds of the general formula (I)

0]
/r
-S-1]

P

wherein X represents a group of the formula:

RE. O~~~ CHs —C =S5 —A
>C<-\K?T/ 2/\\ (I¥)
R® IEg S R' R®

RJ
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oxidation
J
|
R~ 00— Cha —C—S5—4
R:!

wherein A, Rl, R2, R3, R4 and RS are as defined

above.

A compound (IV) which also is an intended
compouhd prepared by, for example, the above¥
described process is oxidized to obtain an intended
compound (XIII). 1In this process, the compound (IV)
is dissolved in a solvent selected from the group
consisting of aromatic hydrocarbons such as benzene,
toluene and xylene, halogenated hydrocarbons such
as dichloromethane, chloroform and carbon tetra-
chloride, water, alcohols such as methanol and ethanol,
ethyl acetate, acetone and acetic acid and then
reacted with an equimolar amount of an oxidizing
" agent such as hydrogen peroxide, peracetic acid,
m-chloroperbenzoic acid or sodium hypochlorite by
an ordinary method under cooling with dry ice/
alcohol or with ice/water to obtain the intended

sulfoxide compound (XIII).
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Preparation procesé G

(Preparation of compounds of the general formula (1)

o
wherein X represents a group of the formula: -%-J
6
AN CHy =C—S—A
Rs/c\oﬁ( R/x \Rz (V)
R‘.I
oxidation
0
o A |
RE~L A0 ta =L 77—
RE7 N . R/‘\R’g D
R:l

wherein A, Rl, R2, R3, R4 and RS are as defined

above.

In this process, an intended compound (IV)
obtained by, for example, the above-described process
is oxidized to obtain an intended compound (XIV).
More particularly, the compound (IV) is dissolved
in a solvent selected from the group consisting of
aromatic hydrocarbons such as benzene, toluene and
xylene, halogenated hydrocarbons such as dichloro-
methane, chloroform and carbon tetrachloride, water,

alcohols such as methanol and ethanol, ethyl acetate,

E .
JOR I SN ',
BN
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acetone and acetic acid. At least two equivalents
of an oxidizing agent such as hydrogen peroxide,
peracetic acid, m-chloroperbenzoic acid, sodium
hypochlorite or sodium m-periodate is added thereto
under cooling with ice or at room temperature to
conduct the reaction and thereby to obtain an
intended sulfone compound (XIV).

In another prbcess, a sulfoxide compound (XIII)
obtained by, for example, the preparation process F
is dissolved in a solvent such as chloroform and then
an oxidizing agent such as m—chloroperbenzoic'acid
is added to the solution to conduct the reaction.

Pharmacologically acceptable salts of the
intended compounds (I) which are also intended
products of the present invention can be prepared

by, for example, reacting a compound of the general

6
R
formula (I) wherein A represents -C{——COOH, R3
7
R
- (CH,) , OH
represents -(CH,) COOH or A represents &
’ CH3 o~

with sodium hydrogencarbonate, potassium hydrogen-
carbonate, sodium carbonate, potassium carbonate,
sodium hydroxide or potassium hydroxide to obtain a
pharmacologically acceptable salt such as sodium

or potassium salt thereof.

‘\3_-'\\{; "\T
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Compound Group (I-e)

Preparation Process A

¢ £-sd (1)
0
+
HS-%H-C.'{:-Y ()
Rl
oxidation

-§-8-CH-CHa-Y
<0:©/xsscldc, (1)
o0 R

wherein X, Rl and Y are as defined above.
That is, a thiol represented by the general
. formula (II) is reacted with a thiol represented
by the general formula (III) to obtain a compound (I)
which is one of the objective compounds according

to the present invention. !

More precisely, the reaction of a compound (II)
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with a compound (III) is carried out in the absence

of any solvent or in the presence of a solvent inert

to the reaction selected from among alcohols such as
methanol, ethanol and propanol, acetic acid and an
aqueous solution of potassium iodide or the like either
under cooling with ice or heating or at a room tempera-
ture by using an oxidizing agent such as iodine,
hydrogen peroxide, lead dioxide, oxygen, copper sulfate,
ferric chloride, potassium permanganate, potassium
ferricyanide, sulfuryl chloride, dimethyl sulfoxide,
sulfur dioxide or phosphofus pentachloride according

to an ordinary method to obtain a compound (I) which

is one of the objective compounds.

Preparation Process B

0 {-S-S-CH2CH,0H
< | (IV)
0 .
+
0

I | (V)
Hal1-C-R?

0
|

0 X-S5-S-CH.CH,0-C-R? (V1)
G

~
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wherein X is as defined above; R" represents a
lower alkyl, aryl or heteroaryl group and Hal
represents a halogen atom.

More precisely, the reaction of an alcohol
represented by the general formula (IV) with an acid
halide represented by the general formula (V) is
carried out in the absence of any solvent or in the
presence of a solvent such as dichloromethane,
chloroform, tetrahydrofuran or N,N-dimethylformamide
by using a base such as pyridine, triethylamine,
N,N-dimethylaniline, sodium carbonate or sodium
hydrogencarbonate as a dehydrohalogenating agent to
obtain a compound (VI) which is one of the objective
compounds. In the reaction, pyridine can sexve as
both a solvent and a dehydrohalogenating agent. The
reaction may be carried out either under cooling with
~water or under reflux by heating.

The preparation of pharmacologically acceptable
salts of the compounds (I), which are also among the
objective compounds according to the present invention,
" can be carried out by, for example, reacting a compound

represented by the general formula (I) wherein Y is

0

I
—O—C-{<;\§ with hydrochloric, sulfuric or hydrobromic
N
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acid. Thus, the hydrochloride, sulfate or hydrobromide

of the compound (I) is obtained.

Compound Group (I-f)

Preparation Process A

Rl Ri
0 \c<
v < 0H (1)
0 "
+
)~ HS-CH.-CO.H (m)
l acid
R' R?

N/
< :@I D§-CH-C0:H (V)
R!

o

wherein the formulas (II) to (IV), Rl, R2 and

R3 are as defined above.

That is, an alcohol represented by the general
formula (II) is reacted with a mercaptoacetic acid
represented by the general formula (III) to obtain
a compound represented by the general formula (IV)
which is one of the objective compounds according
to the present invention. This reaction is carried
out in the absence of any solvent or in the presence
of an organic solvent inert to the reaction selected
from among aromatic hydrocarbons such as §epqene,».

'

toluene and xylene; ethers such as ether, isopropyl
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ether, tetrahydrofuran and dioxane; halogenated
hydrocarbons such as dichloromethane, chloroform

and carbon tetrachloride; esters such as ethyl acetate;
ketones such as acetone and methyl ethyl ketone;
acetonitrile; dimethylformamide and acetic acid either
under cooling with ice or heating or at a room tempera-
ture for several hours according to an ordinary process.
The progress of the reaction is facilitated by using
an acid such as sulfonic, p-toluenesulfonic or D-10-
camphorsulfonic acid as a catalyst.

Preparation Process B

R' R
0 \c<
<UK[( (CHa) a-Hal (V)
RS
HSCH2CO. K C(m)
R' R

| \./ .
0 e, _
<G:©]: (CHa) n-8-CHaCOLH (V)
R:l

wherein the formulas (V) and (VI), Hal represents
a halogen atom or a methanesulfonyloxy or p-
toluenesulfonyloxy group and Rl, Rz, R3 and n

are as defined above.
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That 1s,‘:a compound represented by the general
formula (V) is reacted with a mercaptoacetic acid
represented by the formula (III) to obtain a compound
represented by the general formula (VI) which is one
of the objective compounds according to the present
invention.

More precisely, the above reaction is carried
out in the absence of any solvent or in the presence
of an organic solvent inert to the reaction selected
from among aromatic hydrocarbons such as benzene,
toluene and xylene; ethers such as tetrahydrofuran
and dioxane; ketones such as acetone and methyl ethyl
ketone; alcohols such as methanol and ethanol;
halogenated hydrocarbons such as chloroform and carbon
tetrachloride; acetonitrile, N,N-dimethylformamide
and dimentyl‘sulfoxide e;ther under cooling with ice
or heating or at a room temperature for several hours
according to an ordinary process. The progress of
the reaction can be facilitated by using an alkali

metal carbonate or hydrogencarbonate such as sodium

 hydrogencarbonate or potassium or sodium carbonate;

an alkali hydroxide such as sodium or potassium
hydroxide; an organic base such as triethylamine,
pyridine or diethylaniline or sodium hydride as a

dehydrohalogenating, demethanesulfonating or

0
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de—p-tolueﬁesulfonating agent,

In the preparation processes A and B, the halogen

atom includes chlorine, bromine, and iodine, among

which bromine and iodine are generally used.

Preparation Process C

R' R?

\./
0 C
=t <U:©E ™ (CHa) 4-§-CHaCO, 8
R3

—R
HN\Rs (V)

B

R" R?

\./ |
i C R
<0:©( \(CH,)..-s-crucu.v(ﬂs

RQ

(V1)

(Vi)

wherein R4 and RS may be the same or different

from each other ang each represents a hydrogen

atom or a lower alkyl group and Rl, R2

n are as defineqd above,

3

+ R and

That is, a carboxylic acig represented by the

general formula (VI) or a reactive derivative thereof,
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which can be prepared by, for example, the above
preparation process A or B, is reacted with an amine
represented by the general formula (VII) to obtain

a compound represented by the general formula (VIII)
which is one of the objective compounds according

to the present invention.

The reactive derivative of the compound (VI)
includes acid halides such as acid chloride and acid
bromide; acid azide; reactive esters thereof with
N-hydroxybenzotriazole, N-hydroxysuccinimide or the
like; symmetric acid anhydride and mixed acid anhydride
thereof with alkylcarbonic acid and p-toluenesulfonic
'acid.

When a compound (VI) having a free carboxyl group
is used, it is preferred to carry out the reaction
in the presence of a condensation agent such as
dicyclohexylcarbodiimide 6r 1,1'-carbonyldiimidazole.
. The reaction is carried out by using a compound
(VI) or a reactive derivative thereof and a compound
(v1I) in equimolar amounts or in such amounts that
_either of then is in slight excess over the other in
an organic solvent inert to the reaction selected
from among pyridine, tetrahydrofuran, dioxane, ether,
benzene, toluene, xylene, methylene chloride, dichlo-

roethane, chloroform, dimethylformamide, ethyl acetate,

s A .0
Y v
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acetonitrile and the like.

When some kinds of the reactive derivatives are

used, the addition of a base such as triethylamine,

pyridine, picoline, lutidine, N,N-dimethylaniline,

potassium carbonate or sodium hydroxide advantageously

serves to make the reaction proceed smoothly.

The reaction temperature is not particularly
limited and varies depending upon the kind of the
reactive derivative used.

Preparation Process D

Rl R!
\.”
0 N :
<D:©]< (CH2) n=S-CHaCOH (V1)
R® '
HzNCH:CU:H_ ’ (X)
base
Rl R!

\./ D '
I~
<u:©: (CH) n-$-CHACONHCHACOH (X))
R® |

wherein Rl, R2, R3 and n are as defined above,

More precisely, a compound (VI), which can be

1
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prepared by.the preparation process A or B, is
dissolved in a solvent such as benzene, chloroform
or dimethylfromamide, followed by the addition of
thionyl chloride, oxalyl chloride, phosphorus oxychlo-
ride or phosphorus pentachloride. The obtained mixture
was reacted either under cooling with ice or reflux
by heating or at a room temperature to prepare an acid
chloride of the compound (VI). A solution of glycine
(IX) in an aqueous solution of sodium hydrogencarbonate,
sodium carbonate or sodium hydroxide or the like is
poured into the obtained reaction mixture under
stirring and cooling with ice to carry out the reaction.
Thus, a glycinamide (X) which is one of the objective
compounds is obtained.

The glycinamide (X) obtained above corresponds
to a compound represented by the general formula (I)
wherein R4 or RS is a carboxymethyl group and is thus
one of the objective compounds according to the present
invention.

The prepatation of a pharmacologically acceptable
‘salt of a compound (I}, which is also one of the
objective compounds according to the present invention,
can be carried out by, for example, reacting a
carboxylic acid (VI) corresponding to a compound
represented by the general formula (1) wherein Y is

'

I }\'
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-COZH or a glycinamide (X) corresponding to a compound
represented by the general formula (I) wherein R4 or
RS is a carboxymethyl group with an alkali hydrogen-
carbonate such as sodium or potassium hydrogen-
carbonate, an alkali carbonate such as sodium or

potassium carbonate or an alkali hydroxide such as

sodium or potassium hydroxide.

( Examples of the Invention )

The invention will be below illustrated in view
of examples together with.preparation of starting
materials for the invention compounds, according to
the compound groups (I-a) through (I-f).

Compound Group (I-a)

Preparative Example 1

2-(1,3-Benzodioxol-5-yl)-2-propanol




ASout 600 mf of 1.5 M methyllithium (solution in
ether) was added to 500 mf of tetrahydrofuran. A
suspension of 93.45 g of 5-acetyl-1,3-benzodioxole in
900 m{ of tetrahydrofuran was added thereto under
cooling at -20°C. The mixture was stirrgd under these
conditions for 1 h. Water was added to the reaction
mixture. The product was extracted with ethyl
acetate, washed with a saturated aqueous common salt
solution and dried over anhydrous magnesium sulfate.
After filtration, the filtrate was concentrated to

obtain 97 g of the intended compound in the form of

an oil.

"H-NMR (90MHz, CDCla)' -‘5 ;

1. 54 (s, 6H), 1.72(bs, 1H), 5.88(s, 2H),
6.6 ~T7.0(m, 3H)

Preparative Example 2

2-(1,3~-Benzodioxol-5-vy1l) propene

<2:©Ak
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14.52 g.of 2-(1,3-benzodioxol-5-yl)-2-propanol was
dissolved in 200 mf of benzene. A catalytic amount of
p-toluenesulfonic acid monohydrate was added to the
solution and the mixture was heated under reflux in
a short-neck Kjeldahl flask provided with a Dean-

Stark reflux condenser for 2.5 h. The reaction

mixture was washed with a saturated aqueous sodium

hydrogencarbonate solution and then with a saturated
aqueous common salt solution and dried over anhydrous
magnesium sulfate. After filtration, the filtrate
was concentrated to obtain 14.33 g of the intended

compound in the form of an oil.

"H-NHR(30MHz, COC1,) & ;
2.08(bs, 3H), 4.8~3.0(m, 1H), 35.19(bs,
1H), 3.89(s, 2H), 6.5~7.0(m, 3H)

lPreparative Example 3

1-(G—Methyl-l,3-benzodioxol-5-yl)efhanol

Ha

< O

CHa

32 mf of a 1.4 M solution of methyllithium in
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diethyl ether was dissolved in 50 mf of anhydrous

tetrahydrofuran and the solution was cooled at -40°C
in a nitrogen atmosphere. 5.0 g of solid (6-methyl-
1,3-benzodioxol-5-yl) carboxaldehyde was added to the
solution and the temperature was elevated to room
temperature gradually over 1 h. Water was added to the
reaction mixture. After extraction with ether, the
organic layer was washed with an agqueous common salt
solution. After drying over magnesium sulfate, the
solvent was distilled off to obtain a white solid,
which was recrystallized fromvdiisopropyl ether/
n-hexane to obtain 2.8 g of the intended compound

in the form of white crystals.

mp, ;61~62%
TH-NMR(90MHz, COCl,) @
1.3.9_{(‘1,J=7Hz.3ﬂ). 1.72.(bs, 1H), 2.22(s,

3N, 4.99(m, 1H), 35.83(s, 2H), 6.53(s, 1),
6. 94 (s, 1H)

- Preparative Example 4

1-(6-Methvl-1,3-benzodioxol-5-y1l) -1-propanol
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A solution of 2.0 g of (6-methyl-1,3-benzodioxol-

5-yl) carboxaldehyde in 15 m{ of anhydrous tetrahydro-
furan was added dropwise at room temperature to a
Grignard reagent prepared from 0.32 g of magnesium
ribbon, 20 mf{ of anhydrous tetrahydrofuran and 1.4 g
of bromoethane. The mixture was stirred for 2 h.

A saturated ammonium chloride solution was added to
the reaction mixture. The solvent was distilled

off. After extraction with ethyl acetate followéd by
drying over magnesium sulfate and concentration under

reduced pressure, the residue was purified according

to silica gel column chromatography (ethyl acetate/
hexane = 2:8) to obtain 2.27 g of the intended

compound in the form of white crystals.
mp, :71~72t
'H-NMR (904Hz, CDC1,) & ;
0.92(t, J=THz, 3H), 1.68~1.92(n, 2H),
1.80(bs, 1H), 2.20(s, 3H), 4.72(t, J=THz,
1K), 5.82(s,2H), 6.52(s, 1H), 6.88(s, 1H)

Preparative Example 5

l-(S-Ethvl-l,3-benzodioxol-5—yl)-l-propanol
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'37A solutio; of 3.2 g of (6-ethyl-1,3-benzodioxol-
5-yl) carboxaldehyde in 10 m{ of anhydrous tetra-
hydrofuran was added dropwise at room temperature to a
Grignard reagent prepared from 0.54 g of magnesium
ribbon, 10 m{ of anhydrous tetrahydrofuran and 2.4 g
of bromoethane. The reaction was conducted at that
temperature for 2 h. A saturated agueous ammonium
chloride solution was added to the reaction mixture.
The solvent was distilled off. After extréctipn with
ethyl acetate followed by drying over magnesium sulfate
and concentration under reduced pressure, 3.9-g of the
crude alcohol was obtained in the form of a yellow
oil, which was used in the subsequent reaction without

purification.
'H-NR (004Hz, COCls) & ;
0. 96 (t, J=THz, 38), 1.18(t, J=THz, 3H),
1.72(m, 3H), 2.32~2.80(m, 2H), 4.76(t,J
=THz, 1H), 3.84(s, 2H), 6._58(5,1H). 6.88

(s, 1H)

Preparative Example 6

5,6-Methylenedioxyindan-1-ol

0
<[l RV

0H
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A solution of 30 g of 5,6-methylenedioxyindan~-1-
one in 120 m/{ of tetrahydrofuran was added dropwise to
2 suspension of 2.4 g of lithium aluminum hydride in
160 mf of anhydrous tetrahydrofuran under cooling with
ice. Thé\mixture was stirred at room temperature
overnight. 2.4 m/f of water, then 2.4 mA °£~15% agqueous
sodium hydroxide solution and finally 7.2 mf of water
were added thereto and insoluble substances were
filtered off. The filtrate Wa; distilled and the
residue was washed with diisopropyl ether to obtain
24.3 g of the intended compound ip'the form of faint

brown crystals.

mp, ;82~04%T

'H-XMR (S0MHz, CDCY,) & ; 5 '
1.76(d, J=THz, 1H), 1.93(a, 1K), 2.28~
3.08(a, 38), 5.10(a 1K), 5.92(s, 2H),
§.65(s, 10, 6. 83 (s, 1H)

Example 1

[{1—(1,3~benzodioxol-5-y1)butyl}thio]acetic acid
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A mixture of 103 g of 1-(1,3-benzodioxol-5-yl)-1~
butanol, 73.3 g of mercaptoacetic acid, 0.1 g of D-10-

camphorsulfonic acid and 500 mf{ of benzene was heated
under reflux for 2 h. 2,000 mf of ether was added to
the reaction mixture. After washing with water, the
product was redissolved in 750 mf of 1NNaOH and then
in 100 ml.thereof. The solution thus obtained was
washed with ether and then with chloroform, acidified
with concentrated hydrochloric acid and extracted with
800 m{ and then 400 mf of ethyl acetate. The extract
was washed with water, dried over magnesium sulfate
and concent:ated under reduced pressure to obtain

132 g of the crude product. It was purified according
to silica gel column chromatography (ethyl acetate/
hexane/formic acid = 106:900:1) to obtain 127 g of

the intended compound in the form of a colorless oil.
This o0il was crystallized from n-hexane to obtain 115
g of the tifled compound as a white crystalline powder.

It was found to have a melting point of 59 to 61°c.

VH-NMR(90MHZ, COCls) & ;
0.88(m 3H), 1.12~1.52(m 2H), 1.78~
1. 94 (m, 2H), 2.92 and 3.03(ABq, J=13Hz,
9H), 3.92(t, J=THz, LH), 5.92(s,2H), 6.68
~6. 80 (a, 3K) A
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Sodium{{1-(1,63-benzodioxol-5-yl) butyl}thio]acetate

Example 2

< 7 c0ava

100 g of [{1—(1,3-benzodioxol-5-yl)butyl}thio]
acetic acid was dissolved in 500 mf of ethanol. 372 n/f
of 1N-agueous sodium hydroxide solution was added
thereto. Ethanol and water were removed from the
reaction mixture by azeotropic distillation and then
ether was added to the residﬁe to solidify it. A
precipitaté thus formed was recovered by filtration
and dried to obtain 102 g of the intended compound in

the form of a white powder.
mp. ; 193~ 207°C (dec.)

'H-NR (400M4Hz, DUSO-d¢) & ; |
0.82(t, J=7. 3Hz, 3H), 1.11~1.26(m, 2H),
1.59~1.77(, 2H), 2.64 and 2.73(ABq, J=
13, 9Hz, 2H), 3.87(dd, J=9. 2Hz, §. 2Hz, 1H),
5.97(s, 2H), 6.71(dd,J=8.1Hz.1:8Hz,1H).
6.79(d, J=8.1Hz, 1K), 6.84(d, J=1.8Hz, 1H)

MS(FAB) o/z ;201 (MH-)
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({2~(1,3-benzodioxol-5-yl)-2-propyllthio]acetic acid

Example 3

<u s cook

600 m{ of benzene, 59.5 g of mercaptoacetic acid
and a catalytic amount of D-10-camphorsulfonic acid
were added to 97 g of 2-(1,3~-benzodioxcl-5-yl)-2-
propanol and the mixture was heated under reflux for
4 h. The solvent was distilled off and the pH of the
residue was adjusted to 10 with lNagueous sodium
hydroxide solution. After washing with ethyl acetate,
4Nhydrochloric acid was added thereto under cooling
with ice to acidify the aqueous layer. After extraction
with chlorofofm, the extract was washed with water
and dried.over anhydrous magnesium sulfate. It was
filtered and’éhe filtrate was concentrated. The
crystals thus formed were recrystallized from
diisopropyl ether to obtain 62.70 g of the intended
compound in the form of colorless crystals.

37.32 g of the intended compound was obtained also
from 38.73 g of 2-(1,3-benzodioxol-5-yl)propene in the

same manner as that described above.
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mg. ;78.'5~80t

TH-NMR(90MHz, COCLly) &
1.68¢(s, 8d), 2.99(s, 2H), 5.88(s, 2H),
6.64(d, J=8. 3Hz, LH), 6.86(dd, J=8. 3Hz,
9.5Hz, 1H), 6.99(d, J=2.5Hz,1%), 8.0~
g.0(br, 1H)

Example 4

Sodium {{2-(1l,3-benzodioxol-5-yl)-2-propyl}thiolacetate

0 > N
<0/\</T[/<s C00Na

107.62 g of the intended compound in the form of

colorless crystals was obtained from 99.88 g of
[{2-(1 3-benzodioxol-5-yl)-2~propyl}lthio]acetic acid

in the same manner as that of Example 2.

mp. ;220.5 ~230.5%

'H-N4R (400UHz, DMSO-ds) 6 ;
1.54(s, 6H), 2.69(s, 2H), 5.98(s, 2H),
6.80(d, J=8. 1z, 1), 6.88 (dd, J=3. lHz,
1. 8Kz, 1H), T.06(d, J=1. 8z, LH)

US(FAB) m/z ; 277 (MH")
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Example 5
[L;-(6-Methyl-1,3-benzodioxol-5-yl)ethyl}thio]acetic
acid

Hs
0 N
¢ N7 eaan
CHs

3.7 g of mercaptoacetic acid and a catalytic
amount of D-10-camphorsulfonic acid were added to
3.2 g of 1—(6-methyl-1,3ébenzodioxol-5-y1)ethanol and
the mixture was heated under reflux in 100 mf of
benzene for 1 h. The reaction mixture was washed with
water and then extracted witha 1l INsodium hydroxide
solution. The aqueous layer was washed with ethyl
acetate, acidified with INhydrochloric acid and
extracted with chloroform. The organic layer was dried
over magnesium sulfate and the solvent was distilled
off to obtain a crystalline residue. After
recrystallization from diisqpropyl ether, 4.2 g of the
intended compound was obt#ined in the form of white

crystals.
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mp, 393.5~94.5%

H-NMR (30MHz, COCL4) 0 :
1.51(d, J=THz, 3H), 996 (s, 3H), 2.92 and
3.12 (ABq, J=16Hz, 21), 4. 39(q, J=THz, 1H),
5 85(s, 2H), 6.54(s, 1H), 6. 94(s, 1K),

10. 12 (m, 1H)

»

Example 6
Sodium [{1-(Gﬂnethyl-l,3-benzodioxol-5-yl)ethyl}thio]

f[Hs. J
0
< ms/\cuzxa
0

CHa

acetate

4.0 g of the intended compound in the form of
white crystals was obtained from 3.85 g of ({1-(6-
methyl-l,3—benzodioxol-5-y1)ethyl}thio]acetic acid in

the same manner as that of.Example 2.

mp. 1891 192°C (dec.)
tH-NMR (4004Hz, DHSO-de) O 3 _
1.39(d, J=T1. 0Hz, 3H), 9.24(s, 31, 2.78(s,
), 4.28(q,J=1.0Hz,1H). 5.92 (m, 2H),
6.68 (s, 1H), 6.92(s, 1H)
¥ (FAB) m/z ;277 (MH7)
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[{1-(6-Methy1-1,3-benzodioxol-5-yl)-l-propyl}thio]

Y
G
0

2.27 g of 1-(6-methyl-1,3-benzodioxol-5-y1) -1-

Example 7

acetic acid

propanol, 0.1 g of p—Eoluenesulfonic acid and 1.52 g

of mercaptoacetic acid were dissolved in 80 mf of
benzene. The solution was heated under réflux for

12 h while water was removed. The reaction mixture

was poured into water. The aqueous layer was made
alkaline and washed with ether. Teh aqueous layer

was then acidified and extracted with chloroform.

The extract was washed with water, dried over magnesium
sulfate and concentrated under reduced pressure to
obtain a faint yellow solid. It was purified according
to silica gel column chromatography (ethyl acetate/
hexane = 2:8) to obtain 2;83 g of the intended compound

in the form of white crystals.
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mp, ;9§~99%¢

TH-NUR (90YMHz, COCL,) &
0.88(t, J=THz, 3), 1.60~2.12(m, 2H),
9.24(s, 3H), 2.96 and 3. 08 (ABg, J=14Hz, 2H),
4 96 (dd, J=OHz, THz, 1H), §5.92(s, 2H), 6.62

(s, 1H), 6.98(s,1H)

Example 8

Sodium [(1—(6-methy1—1,3-benzodioxol—5-yl)—l-propyl}

thio)-acetate

0— PN

<0/\/[J\ S C0.Va

2.9 g of the intended compound in the form of

white crystals was obtained from 2.83 g of [{1-(6-

methyl—l,3-benzodioxol-5-y1)-l-propyl}thio]acetic acid

in the same manner as that of Example 2.
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mp. ; 2157 216°C (dec.)

H-NHR (400MHz, D¥SO-de) & ;
0.78(t, J=THz, 3H), 1.62~1.69(m, LH),
1.78~1.86(m, 1H), 2.21(s, 34), 2.71 and
2.73(ABq, J=13. OHz, 2H), 4.07(dd, J=9. 2Hz,
5.9Hz, 1H), 5.93(m, 2H), 6.69(s, 1K), 6.86
(s, 1H)

MS (FAB) m/z ;291 (MH*)

Example 9

Ethyl-[{1-(6-ethyl-1,3-benzodioxol-5-yl)-l1-propyl}

" thio]-acetate

0 .
< N7 > 0040,

3.9 g of 1-(6-ethyl~1,3ebenzodioxol-5-yl)-1—

. propanol, 0.1 g of p-toluenesulfonic acid and 3.35 g
of ethyl mercaptoacetate were dissolved in 80 mf of
benzene. The solution was heated under reflux for 12 h
while water was removed. Water was added thereto.

After extraction with benzene followed by drying over
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magnesium sulfate and concentration under reduced
pressure, the product was purified according to silica
gel column chromatography (ethyl acetate/hexane = 1:9)
to obtain 4.0 g of the intended compound in the form of

a colorless, transparent oil.

"H-NMR (90MHz, CDCly) 6 ;
0.92(t, J=THz, 3H), 1.16(t, J=THz, 3H),
1.26(t, J=THz, 3H), 1.50~2.12(m, 2H),
2.44~2.80(m, 2H), 2.96 and 3,08 (ABq, J=
140z, 2H), 4.16(q, J=THz, 2H), 4. 24(dd, J=
9Hz, THz, 1H), 5.92(s, 2H), 6.684(s, 1H),

7.00 (s, 1H)

Example 10

[{1-(6-Ethyl-1,3-benzodioxol-5-yl)-1-propvl}thio]acetic

acid
S CO.H

4.0 g of ethyl [{l-(6-ethyl-1,3-benzodioxol-5-y1)-
l-propyl}thio]acetate and 2.6 g of sodium hydroxide were

dissolved in a mixture of 20 m{ of water and 20 m{ of
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ethanol. The solution was heated under reflux for

2 h. Ethanol was distilled off and the residue was
washed with ether. The aqueous layer was acidified
and extracted with chloroform. The extract was washed
with water, dried over magnesium sulfate and
concentrated under reduced pressure. The residue was

purified according to silica gel column chromatography

(ethyl acetate/hexane = 2:8) to obtain 2.8 g of the

intended compound in the form of white crystals.

mp. ;88~89C
TH-YMR (90MHzZ, COCL,) & ;
0.92(t, J=THz, 3H), 1.16(t, J=THz, 3H),
1.56~2.12(n, 20, 2.24~2.76(a,20), -
2.95 and 3.08(ABq, J=16Hz, 2H), 4.20(t,J=
THz, 1K), 5.88(s, 2H), 6.58(s, 1H), 6.90
(s, 1K), §.72(bs, LK)

Example 11

Sodium [{1-(6-ethyl-1,3-béniodioxol—5ryl)-l—propyl}

thio]-acetate

CU:Na

AR
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3.0 g of the intended éompound in the form of
white crystals was obtained from 2.83 g of [{1-(6-ethyl-

1,3-benzodioxol-5-yl)-1-propyl}thiolacetic acid in the

same manner as that of Example 2.

mp. ; 221~ 223°C (dec.)

'H-NMR (4004Hz, DNSO-d ) & ;
0.79(t, J=THz, 3H), 1.09(t, J=THz, 3H),
1.63~1.70(m, 1), 1.80~1.88(m, 1H),
9 47~2.56(m, 1H), 2.60~2.67(m, 1H),
2.73 and 2.77(ABq, J=13. 9Kz, 2H), &, 06
(dd, J=3. 4Hz, 6. 2Hz, 1H), 5.93(m, 2H), 6. 69
(s, 1H), 6.87(s, 1H)

YS(FAB) @/z ; 305 (MH*)

Example 12

" ({ (6-Methyl-1,3-benzodioxol-5-yl) methyllthiolacetic

acid

0
<U:©i\s/\cuzﬂ
_ CHs
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ﬂfJ A suspension of 6.0 g of 5-chloromethyl-6-methyl-

.

1,3-benzodioxole, 6.0 g of mercaptoacetic acid and 6.5
g of sodium hydroxide in 130 m{ of 50% hydrous ethanol
was heated under reflux for 1 h. The reaction mixture
was concentrated. Water was added thereto and the
mixture was washed with ethyl acetate. The aquéous
layer was acidified with lNhydrochloric acid. After
extraction with chloroform, the extract was dried

over magnesium sulfate. The solvent was distilled off
and the product was isolated according to silica gel
column chromatography (chloroform). The crystals thus
obtained were recrystallized from diisopropyl ether to
obtain 1.6 g of the intended compound in the form of

white crystals.
mp, ;90~92%C
'H-NMR (30M4Hz, CDCly) 0

2.30(s, 3H), 3.14(s, 2, 3.76(s, 2H),
5.86(s, 2H), 6.60(s, 1H), 6.70(s, 1H)

Example 13 _
. sodium [{(6-methyl-1,3-benzodioxol=-5-yl)methyl}thio]

0
<0:©<\s/\cma
“Chs

(I

S N

acetate
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1.7 g of the intended compound in the form of
white crystals was obtained from 1.6 g of [{(6-methyl-

1,3-benzodioxol-5-yl)methyl}thioc]acetic acid in the

same manner as that of Example 2.

mp. ; 214~ 215°C (dec.)

‘H-NMR(400MHZ.DMSU-ds) J ;
2.23(s, 3H), 2.85(s,2H), 3.63(s, 2H),
5.93(s, 2H), 6.73(s, 1H), 6.81(s, 1H)

MS(FAB, Neg) m/z ; 239(M-Na*)

Example 14

{(5,6-Methylenedioxvindan-1-yl) thiolacetic acid

< X

0.94 g of 5,6-methylenedioxyindan-l-yl, 0.98 g of
mercaptoacetic acid and a cétalytic amount of D-10-
camphorsulfonic acid were heated in 30 m{ of benzene
under reflux for 30 min. The reaction mixture was
washed with water and extracted with a 1Nagqueous sodium
hydroxide solution. The aqueous layer was acidified

t RIS b
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with lNhydrochlofic acid and extracted with chloroform.
The organic layer was dried over magnesium sulfate.
The solvent was distilled off and the product was

isolated according to silica gel column chromatography
(chloroform) to obtain 1.14 g of the intended compound

in the form of faint brown oil.

'H-NuR (90MHzZ, COCl,) & -

2.07~3.00(m, 4H), 3.22(s, 2H), 4. 37 (m,
1H), 5.88(s,2H), 6.61(s,1H), 6.77(s, 1H)

9. 72(m, 1H)

Example 15

Sodium{ (5, 6-methylenedioxyindan-1-y1l)thio}lacetate

<§KKI>

S\/C02Na

2.3 g of the intended compound in the form of

white crystals was obtained from 2.4 g of {(5,6-

methylenedioxyindan-1-yl)thiolacetic acid in the same

manner as that of Example 2.



i23

26101

mp. ; 210 224°C (dec.)

TH-NMR (400MHz, DuS0-ds) G
2 01(a, 1), 2.38(o, 1), 2.67(ddd, J=15. 4
iz 8. iz, & 4z 10, 2.84(a 10, 2.89.
) 39 and 2,94 (ABQ, J=13. BHz, 2, 428 (46,
17 3z, 4Oz, 1), 5.86(n, 20, 6.76(s, 11,
6. 84 (s, 1H)

US (FAB, Neg) m/z . 951 (M-Na™)

Example 16

{(6,7—Methylenedioxytetralin-l-yl)thio}acetic acid

0

l
§._C0:H

1.2 g of 6,7—methylenedioxy-l-tetralone was added
to a suspension of 0.2 g of lithium aluminum hydride
in 20 m{ of tetrahydrofuraﬁ under cooling with ice.
The mixture was stirred at room temperature overnight
and cooled with ice/water. 0.2 mf of water, then 0.2
m{ of a 15% aqueous sodium hydroxide solution and

finally 0.6 m{ of water were added thereto. Insoluble

A
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substances were removed by filtration. The filtrate
was concentrated to obtain a crystalline residue.

1.1 g of mercaptoacetic acid and a catalytic amount of
D-10-camphosulfonic acid were added to the residue and
the mixture was heated in 30 mf of benzene under reflux
for 1 h. The reaction mixture was washed with water.
After extraction with a 1lNagueous sodium hydroxide
solution, the aqueous layer was acidified with
1Nhydrochloric acid. After extraction with chloroform,
the extract was dried over magnesium sulfate and the
solvent was distilled off. The crystalline residue
thus obtained was treated according to silica gel
column chromatography (chloroform) to obtain 1.4 g of

the intended compound in the form of white crystals.

ap. ;138~139¢

'H-YMR(90YHz, COCls) & ;
L6 ~2.2(m 4H), 2.65(n, 2H), 3.20 and
3. 34 (ABq, J=16Hz, 2H), 4.18(m, 1H), 5.83
(s, 2H), 6.45(s, 1H), 6.79(s, 1H) -

Example 17

Sodium {(6,7-methv1enedioxytetraolin-l—yl)thio}acetate
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1.3 g of the intended compound in the form of
white crystals was obtained from 1.3 g of {(6,7-

methylenedioxytetralin-1-yl) thiolacetic acid in the

same manner as that of Example 2.

mp. ; 180" 184°C (dec.)

'H-NUR (400MHz, DHSO-d¢) 6 :
1.63(m, 1H), 1.835(m, 1H), 1.95(m, 2H),
2.59(a, 2H), 2.89 and 3.04(ABq, J=13. 9Kz,

2. 418 (o, 1H), 5.91(n, 2H), 6.53(s, 1),
6.93(s, 1H)

MS(FAB) m/z ;289 (MH+)

‘Example 18

[{l-(G-Methyl-l,3-benzodioxol-5-yl)ethyl}sulfinyll

acetic acid

<D z/\cm
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1.7 g of 80% m-chloroperbenzoic acid was added to
a solution of 2.0 g of [{1-(6~methyl-1,3-benzodioxol-
5-yl)ethyl}thio]acetic acid in 40 mf of chloroform
under cooling with ice. The mixture was stirred at
room temperature overnight and a crystalline insoluble
matter was recovered by filtration and washed with
ether to obtain 0.24 g of the intended compound (as

a single diastereomer) in the form of white crystals.
mp. ; 1297 130°C (dec.)

H-NMR(90MHz, DMSO-dy) & ;
1.53(d, J=THz, 3K), 2.23(s, 3H), 3.13 and
3.54(ABq, J=14Hz, 20), 4.26(q, J=THz, 1H),

——— s —— —— —

5.92(s.20), 6.72(s, 1K), 6.86(s, 1H)

The filtrate obtained by the above-mentioned
treatment was concentrated to obtain a crystalline
residue, which was washed with benzene. The washing
was concentrated to obtain a. crystalline residue, which
- was washed with ether to obtain 1.4 g of the intended
compound (as the other diastereomer) in the form of

white crystals.
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mp. 7 111 v 112°C (dec.)
‘H%NMR(QOMHz.DMSO—ds) g 3
9.6 (s, 31, 3,51 and

1. 52 (d, j=THz, 34),
1. 60 (AB4, j=144z, 24),
5.92(s, 24}, 6.13(5.3“)

4.27(Q,J=7Hz,1ﬂ).

c acid

Example 19
[{l—(1,3—Benzodioxol-5— 1) -1-but 1}sulfin 1jaceti

0
4 :Q/Q\co,n
’ 0

ntended compound (as a diastereomer

2.0 g of the 1
n the form of

d from 2.9 g of [{1-(1,3—
c acid jn the same

mixture of 3:1 as getermined by NMR) i

s obtaine

.a colorless oil wa
—butyl}thio]aceti

benzodioxol-s—yl)-l

manner 3as that of Example 18.
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*H-NHR (4004HzZ, DS0-dy) 6 ;

0.86(t, J=T. 3Hz, 31 X %), 0.88(t, J=T. 6Hz,

X Y), 114 ~1.33(n, 2H), 1.80~2.07

(m, 2H), 2.89 and 3.55(ABq, J=14. 4Hz, 2H X

%), 3.40 and 3. 43(ABq, J=14, 3Hz, 2H X %),
3.85(dd, J=0. 2Hz, T. 0Kz, 1H x %), 4. 04(dd,

J=11.9Hz, 3. 9Hz, 1A X %), 6.02(s, 2H), 6. 74
~§. 95 (a, 3H) |

Example 20

[{(1-(6-Methyl-1,3-benzodioxol-5-yl)ethyl}sulfonyl]

acetic acid

3.4 g of 80% m-chlorépérbenzoic acid was added to
a solution of 2.0 g of [{1-(6-methyl-1,3-benzodioxol-5-
yl)ethyllthiolacetic acid under cooling with ice. The
mixture was stirred at room temperature overnight.

Benzene was added thereto and crystals thus formed were

N
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recovered by filtration. The crystals were dissolved
in ethyl acetate and an insoluble substance was
filtered out. The filtrate was concentrated and a
crystalline residue thus formed was washed with ether
to obtain 0.9 g of the intended compound in the form of

white crystals.
mp. ; 143~ 144°C (dec.)

"H-NMR (90uHz, DMSO-ds) & ;
1.62(d, J=THz, 3H), 2.27(s, 3H),” 3.96 and
4. 36 (ABq, J=15Hz, 2H), 4.92(q, J=THz, 1H),
5.94(s, 2H), 6. 74(s, 1H), 6.87(s, 1K)

'Compound Group (I-b)

Example 1 (Compound 1)

2-(1,3-Benzodioxol-5-yl) ethanethiol

0

([]_\/@A/sa
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750 g of 5- (2-bromoethyl) -1, 3-benzodioxole

was dissolved in 1 & of ethanol. 312 g of thiourea
was added to the solution and the mixture was heated
under reflux on a boiling water bath for 2 h. The
reaction mixture was cooled. A solution of 300 g

of sodium hydroxide in 1 & of water was added thereto
and the mixture was heated under reflux on a boiling
water bath for 45 min. After cooling, 3 % of water
was added thereto and the proauct was extracted with
5 ¢ of etbyl acetate. The extract was washed with
dilute hydrochloric acid. .It was then washed with
water until the washing became substantially neutral
and dried over anhydrous sodium sulfate. The solvent
was distilled off at 40°C to obtain about 570 g of

a faint yellow oil. It was purified according to
column chromatography with about 3 kg of silica gel
‘(hexane : benzene = 2 : 1) to obtain 310 g of the
intended compound in’ the form‘of a colorless oil.

NMR (90MHZz, CDC13) 8;

1.36(m, 1H), 2.6 ~2.9(m, 4H), 5.87 (s, 2H),
6.50~6. T4 (m, 3H)

Example 2 (Compound 21)

Sodium 2—amino—3-[{2—(1,3—ben20dioxol-5-yl)ethyl}thioj—

propionate Vi s
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NHa
0

s )
(D@/\/ 700N

406 g of L—cysteine'HCl-H20 was suspended in a
mixture of 1 £ of water and 500 mf of ethanol.
A solution of 370 g of sodium hydroxide in 1.5 ¢
of water was added to the suspension. 527 g of
5-ethenyl-1,3-benzodioxole and then 500 mf2 of ethanol
were added thereto and the mixture was heated under
reflux for 2.5 h to conduct the reaction. Ethanol
was distilled off under reduced pressure and the
residue was filtered. The filtrate was acidified
with acetic acid to form colorless crystals, which
were recovered by filtration and recrystallized from
3 L of water to obtain 250 g of 2-amino-3-[{2-(1,3-
benzodioxol-5-yl)ethyl}thiolpropionic acid in the
form of colorless needles.

The crystals were dissolved in a solution of
37 g of sodium hydroxide in 1 % of water. The solution
was filtered and the filtrate was concentrated into
about a half volume. 1.5 % of ethanol was added
thereto to recrystallize the product. 100 g of the
intended product was obtained in the form of colorless

crystals,
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mip.: 170 to 172°C
NMR (400 MHz, DMSO-d) §;

2.64~2.74(n, 5H), 2.91(dd, J=12.8Hz, 3.7

Hz, 1H), 3.01(m 1K), 3.3(m, 2H), 5.95(s,

2H), 6.68(dd, J=8. 1Hz, 1. 8Hz, LK), 6.79(d,
~J=8, 1Hz, 1H), 6.83(d, J=1.8Hz, 1H)

MS (FAB) m/z; 314(M*+Na), 292 (M*+1)
Eléméntary analysis for C,H 4NO,SNa:
c H N
calculated (%) 49.48 4.84 4.81
found (%) 49.58 4.91 4.91

Example 3 (compound 8)

SodiumvE{Z-(l,3-benzodioxol-5-yl)ethyl}thiolacetate

0 |
¢ S CO0Na
.ﬁ;f:Z;Sy/”\V/ Vb

iod g of 2-(1,3-benzodioxol~5-yl)ethanethiol
and 75,1 g of bromoacetic acid were dissolved in 1 ¢
of etﬁéﬁol. A solution of.44 g of sodium hydroxide
" in 125 m% of water and then 2 2 of ethanol were added
therefd; The mixture was heated under reflux for 3 h.
The reaction mixture was concentrated under reduced
pressﬁ?é. 2.5 2 of water was added thereto."The

mixture was made alkaline with a 1IN sodium hydfoxide

v oA [ .

" D 1

i i‘ ., ) N . \)
’
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solution, washed with 35% hydrochloric acid, extracted
with ethyl acetate, washed with water four times and
dried over sodium sulfate. The solvent was distilled
off under reduced pressure to obtain 121 g of [{2-(1,3-
benzodioxol-5-yl)ethyl}thiolacetic acid in the form

of a faint yellow oil.

NMR (90 MHz, CDC13) S;

2.80(s, 4H), 3.20(s, 2H), §5.85(s, 2H),
6.44~6. T4 (m, 3H), 10.24(bs, 1H)

MS (EI) m/z; 240(M*), 135(Base)

A solution of 20.27 g of sodium hydroxide in
200 m? of water was added to the oily product to
obtain a solution. After recrystallization from
dilute ethanol, 102.5 g of the intended compound was
obtained in the form of colorless crystals.

m.p.: 224 to 226°C

NMR (400 MHz, DMSO—dG) 8;

2.69(m, 4H), 2.95(s,2H), 5.95(s,2H),
6. 66(dd, J=7, THz, 1. 5Hz, 1H), 6.79(d, J=T7.1
Hz, 1#), 6.81(d, J=1. 5Hz, 1H)

MS (FAB) m/z; 285(M*+Na), 263 (M +1)

Elementary analysis for CllHllo4SNa:
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C H
calculated (%) 50.38 4.23

found (%) 50.27 4.31

Example 4 (Compound 17)

3-[{2-(l,3-Benzodioxol-5:y1)ethy;}thiolprOpionamide

0
(u@/\/s\/\ccmu,

5 g of 2-(1,3-benzodioxol-5-yl)ethanethiol and

4 g of acrylamide were dissolved in 100 mf of ethanol
and the solutioh was heated under.reflux to conduct
the reaction for 20 h. The reaction mixture was
cooled with ice. 100 m% of ethanol was added thereto
and crystals thus formed were recovered by filtration
to obtain 4.2 g of the intended compound in the form
of colorless needles. |
m.p.: 103 to 104°C

NMR (90 MHz, CDC13) §;

2.30(n, 2H), 2.89(s, dH), 2.73~2.93(n,
2H), 5.6(br,s, 2H), 5.91(s, 2H), 6. 68 (m,
3H)

MS (EI) m/z; 253 (M%), 149, 136 (Base)

Example 5 (Compound 25)

Ethyl C{2-(1,3-benzodioxol-5-yl)ethyll}thiolacetate
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0 |
((]_D/\/s\/cuogzﬂs

3.24 g of ethyl thioglycolate was added to 6 g
of S—ethenyl~l,3—benzodioxole and the mixture was
stirred at room temperature for 14 h. The reaction
product was purified according to silica gel column
chromatography (benzene : ethyl acetate = 40 : 1)
to obtain 5 g of the intended compound in the form
of a colorless oil.

NMR (90 MHz, CDC13) §;

1. 27(t, J=THz, 3H), 2.80(s, 4H), 3.18¢(s,
2H), 4.15(q, J=THz, 2H), 5.86(s, 2H), §.62
(m, 3H)

MS (EI) m/z; 268(M"), 149 (Base)

Example 6 (Compound 26)

5-[2-(Methvlsu1finy1)ethle-l,3—benzodioxole

0
(n-@/\/ N\ CHs

3 g of 5-{2-(methylthio)ethyl}-1,3-benzodioxole

(=2 Sy X o ]

was dissolved in 100 m% of chloroform. An equimolar

amount of m-chloroperbenzoic acid was added to the

e t
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solution under stirring under reflux with dry ice/
alcohol to conduct the reaction for 1 h. 300 m! of
chloroform and 300 m& of water were added thereto
and then sodium carbonate was added to the mixture
until the agueous layer became alkaline. After
separation of the layers, the chloroform layer was
washed with water twice and dried over sqdiﬁm sulfate.
The solvent was distilled off under reduced pressure.
The oily prodﬁct was purified according to silica
gel column chromatography (chlorbform : methanol =

20 : 1) to obtain 1.6 g of the intended compound in
the form of a colorless oil.

NMR (90 MHz, CDCl;) §;
2.55(s, 3H), 2.74~3.12(m, 4H), 5.87¢(s,
2H), 6.64(m, 3H)

- MS (EI) m/z; 212(M%), 196, 148 (Base)

Example 7 (Compound 28)

5-{2-(Methylsulfonyl)ethyl}-1,3-benzodioxole

D

3.5 g of 5-{2-(methylthio)ethyl}-1,3-benzodioxole

0
|

o

NCH.,

az—=—uw

was dissolved in 100 mf& of chloroform. 8.8 g of

]\f r e
vl

¢
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m-chloroperbenzoic acid was added to the solution
under cooling with ice/water to conduct the reaction
for 2 h. 300 mf of chloroform and 300 m2 of water
were added thereto and then sodium carbonate was added
to the mixture until the aqueous layer became alkaline.
After separation of the layers, the chloroform layer
was washed with water twice and dried over sodium
sulfate. The solvent was distilled off under reduced
pressure. After recrystallization from ethyl acetate/
isopropyl ether, 3 g of the intended compound was
obtained in the form of colorless needles.

NMR (90 MHz, CDC13) §;

2.80(s, 3H), 2.93~3.36(m, 4H), 5.88(s,
M), 6.65(m, 3H) .

MS (EI) m/z; 228(M"), 148 (Base)

Example 8 (Compound 22)

£{2-(1,3-Benzodioxol-5-yl)ethyl}thiolethyl nicotinate

N,
0—

4 g of [{2-(1,3-benzodioxol-5-yl)ethyl}thiol-

ethanol prepared in the same manner as that of Example

2 was dissolved in 20 mf of pyridine. 50 mf& of
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benzene was added to the solution. 4.7 g of nicotinic
chloride hydrochloride was added thereto under
stirring and the mixture was heated on a boiling water
bath for 2 h. The reaction mixture was poured into

ice/water. 100 m? of water and sodium hydrogen-

carbonate were added thereto to make it weakly alkaline.

After extraction with ethyl acetate, the ethyl acetate
layer was washed with water four times and dried

over sodium sulfate. The solvent was distilled off

and the residue was purified accdrding to silica gel
column chromatography (benzene : ethyl acetate =3:1) to
obtain 2 g of the intended compound in the form of

a colorless oil.

NMR (90 MHz, CpCly) §;

2.80(s, 4K), 2.85(t, J=THz, 2H), 4. 44(t,J
=THz, 2H), 5.86(s, 2H), 6.61(m 3H), T.31
(m, 1H), 8.20(m, 1K), 8.69(m, 1H), 9. 13 (a,
1H)

MS (EI) m/z; 331(M*, Base), 148

‘Example 9 (Compound 23)

N-EZ-{(1,3—Benzodioxol—5—y1)ethyl}thioJ-l-oxoethylj-

aminoacetic acid
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0
(0 S 2 H
0@/\/ \/\ﬂ; oot

5.3 g of E{Z—(l,3-benzodioxol—5—yl)ethyl}thio]-
acetic acid prepared in Example 2 was dissolved in
20 m% of benzene. 6.43 mi of thionyl chloride was
added to the solution and the mixture was heated under
reflux for 2 h to conduct the reaction. The solvent
was distilled off under reduced pressure. 3 g of
glycine was added to a solution of 1.6 g of sodium
hydroxide in 10 m& of water. The reaction product
obtained as above was added thereto under stirring
under cooling with ice/water. The mixture was stirred
at about 10°C for 15 min and then the reaction was
conducted at room temperature for 2 h. Water was
added to the reaction mixture, which was acidified
with concentrated hydrochloric acid. The precipitates
thus formed were recovered by filtration, washed with
water and recrystallized repeatedly from dilute ethanol
to obtain 3 g of the intended compound in the form
of colorless needles.

m.p.: 121.5 to 122.5°C

NMR (90 MHz, CDCl3-CD3OD) §;

9. 84(s, 4H), 3.26(s, 2H), 3.99(s, 2H),
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'5.92(s, 2H), 6.71(m 3H), 7.54(s, 1H)

MS (EI) m/z; 297(M'), 149 (Base), 148

In the following Examples 10 to 27, compounds
of the following general formula (I') wherein R was
a group shown below were prepared.

Preparation processes A, B, C, D and E were the

same as those of Examples 2, 3, 4, 5 and 9, respectively.

i d

0

%@-(cu,),—s-a (1)

Example 10 (Compound 2)

R = —CHZCHZCH3 (preparation process B)

NMR (90 MHz, CDC13) §;

0.98(t, J=THz, 3H), 1.4 ~1.8(m, 2H), 2.51
(t, J=THz, 2H), 2.75(s, 4H), 5.91(s, 2H),
6.7 (m, 3H)

MS (EI) m/z; 224(M"), 148, 135, 77 (Base)

Example 11 (Compound 3)

~ R = -CH,CH,OH (preparation process. B)

NMR (90 MHz, CDCl3) §;

2.T2(t, J=4Hz, 2H), 2,78(s, 4H), 3.72(q,J
=GRz, 2H), §5.92(s, 2H), 6.6 ~6.8(m, IH)

.
.
Yo,
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MS (FD) m/z; 226(M")
Elementary analysis for C11Hl4035:

C H S
calculated (%) 58 .39 6.24 14.17
found (%) 58.61 6.22 13.83

Example 12 (Compound 4)

R = -(CH2)3OH (preparation process B)

NMR (90 MHz, CDCl3) §;

1.59(m, 1H), 1.85(m,2H)'. 2.66(t, J=THz,
. 2H), 2.78(s, 4H), 3.76(m, 2H), 35.93(s, 3H),
6.70(m, 3H)

MS (EI) m/z; 240(M"), 148 (Base), 135

< Example 13 (Compound 5)
R = —CHZ—CH—CHZOH (preparation process A)
|
' OH

NMR (90 MHz, CDCl3) §;

2.02(t, J=5Hz, 1), 2.6 ~2.9(n 30, 2.80
(s: 4H), 3.4 ~3.9(n, 3H), 5.94(s. 2H),
6. 70 (o, 3H)

MS (EI) m/z;
256 (M%), 149, 135, 91, 77, €5(Base)

Example 14 (Compound 6)

R = -CH,CH,0CH, (preparation process B)
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NMR (90 MHz, CDCl3) §;

9 68(t, J=THz, 2H), 2.76(s. 4H), 3.33(s,
TH). 3.52(t, J=THz, 2H), 5.87(s, 2H), 6.62
(m, 3H)

MS (EI) m/z;
240 (m*), 148, 135, 77 (Base)

Example 15 (Compound 7)

=-—CH,-—L\0 ] (preparation process B)

NMR (90 MHz, QDC13) §;

1.5 ~2.2(n, 4H), 2.46(m, 2H), 2.79 (s, &1),
2.6 ~3.1(m, 3H), 5.91(s, 2H), 6.63(m, 3H)

MS (EI) m/z; 266(M'), 149 (Base)

Example 16 (Compound 9)

" R = -CH,CH,COOH (free form) (process A, B, or D)

m.p.: 63.0 to 64.0°C

NMR (90 MHz, CDC13) §;.

9. 77(m, 44), 2.50~2.90(n, &H), 5.91(s,
2H), 6.67(m, 3H), 8.0(br, slH)

MS (EI) m/z; 254(M*, Base), 148, 135

R = -CH,CH,COONa (preparation process A, B or D)

Ve

b
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m.p.: 187 to 189°C

NMR (400 MHz, dG-DMSO) S;

2.11(m, 2H), 2.62~2.Td(m, 6H), 5.95¢s,
2H), 6.68(dd, J=T. THz, 1. 5Kz, 1K), 6.79
(d, J=T. THz, 1H), 6.82(d, J=1. 5Hz, 1K)

MS (FAB) m/z; 299 (M +Na), 277 (M*+1)

Elementary analysis for C12H1304SNa;

C H
calculated (%) 52.17 4.74
found (%) _ 52.15 4.80
Example 17 (Compound 10)
R = -(CHZ)BCOONa (preparation process B)

NMR (90 MHz, D20) §;

1.90(a, 2H), 2.30(t, J=THz, 2H), 2.59(t,J
=THz, 2H), 2.85(s, 4H), 5.94(s, 2H), 6.80
(m, 3H)

MS (FAB) m/z; 313 (M +Na), 291 (M*+1)

Example 18 (Compound 1)

R = —(CH2)4COONa (preparation process B)

NMR (90 MHz, CDC13) §;

1.69(m, 4K), 2. 46(m, 4H), 2.T4(s, 4H),
5.87(s, 3H), 6.61(m, 3H), 7.20(br, 1H)
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MS (Na salt) (FAB) m/z;
327 (M +Na), 305 (M7 +1)

Example 19 (Compound 12)

R = -(CH,) g COONa (preparation process B)

m.p.: 248 to 251°C
NMR (90 MHz, D,0) §;
1.16~1.70(m, 6H), 2.17(m, 2H), 2.45(m,

9H), 2.66(s, 4H), 5.82(s, 2H), 6.66(m, 3H)
MS (FAB) m/z; 341(M*+Na), 319 (M*+1)

Example 20 (Compound 13)

R = —?H-CHZCOOH (free form) (preparation process B)
CH3

NMR (90 MHz, CDC13) §;

1.35(d, J=THz, 3%), 2.57(m, 2H), 2.T6(s,
AH), 3.18(m, 1H), 5.86(s,2H), 6.62(m 3H),
7.2(br, 1H) | '
R= —CH-CH.COONz
éH, i

(preparation process B)

m.p.: 126 to 128.5°C -

NMR (400 MHz, DMSO-d) §&;
_18(d, J=6. BHz, 3H), 1.88(dd, J=14. THz,

"0 QHz 10), 2. 20(dd, J=14. THz, 4, 4Hz, 1K),
69(m, 4H), 3.14(m LK), 5.95(s, 2H),

p—

[d=]

o0
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6. 68 (dd, J=8. 0Kz, 1. 8Hz, 1), 6.79(d, J=8.0
Hz, 1H), 6.82(d, J=1.8Hz, 1)

MS (FAB) m/z; 313 (MY +Na), 291(M*+1)

Elementary analysis for C13H15048Na-3/4H20
C H

calculated (%) 51.39 5.47

found (%) 51.22 5.52

Example 21 (Compound 14)

R = —?H-CHZCOOH (preparation process D)
CCOH

m.p.: 139 to 140°C

NMR (90 MHz, DMSO—dG) 6;

2.77(br, s, 4H), 3;28(hr.s,2H), 3.50 (m,
1H), 5.88(s, 2H), 6.69(m, 3H)

MS (EI) m/z; 298(M’), 280, 148 (Base)

Example 22 (Compound 15)

R = -?H-COOH (preparation process D)
CH3

NMR (90 MHz, D20) §;

{.40(d.J=7Hz,3H). 2.86(s, 41), 3.43(a,J
=THz, 1H), 5.93(s, 2H), 6.80(m, 3K)

MS (FAB) m/z; 299 (M'+Na), 277(M+1)
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Example 23 (Compound 16)

"R = -CHZCONH2 (preparation process B)

m.p.: 93.5 to 94.5°C
NMR (90 MHz, c0013) §;

2.78(s, 4H), 3.18(s, 2H), 5.6 ~86.9(br, s,
2H), 5.86(s, 2H), 6.61(m, 3H)

MS (E1l) m/z; 229(M*), 148 (Base)
Elementary analysis for C11H13O3NS:

C H N S
calculated (%) 55.21 5.48 5.85 13.40
found (%) 55.38 5.42 5.82 13.34

Example 24 (Compound 18)

=-—CH:-C—N:<C 0 (preparation process B)
afls

. - . — e e ———

NMR (90 MHz, CDC13) §;

L17(a, J=THz, 64), 2.86(s, 2H), 3.28(s,
2H), 3.37(q, J=THz, 2H), 3.39(q, J=THz, 2H),
5.92(s, 2H), 6.72(m, 3K)

MS (EI) m/z; 295(M%), 148 (Base)

Example 25 (Compound 19)
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R==-CH:CH:-C-N(:CH: (preparation process C)

CHa

NMR (90 MHz, CDC13) §;

9. 44~9.85(n, 4H), 2.75(s, 4H), 2.92(s,
3H), 2.96(s, 3H), 5. 84(s, 2H), 6.61(m, 3H)

MS (EI) m/z; 281(M"), 149 (Base)

Example 26 (Compound 20)

=

—'-—CH,CH,-N<CH3 (preparation process A)

3

m.p.: 146 to 148°C

NMR (90 MHz, CDC13) §;

9.79(s, 6H), 2.84(s, 4H), 3.06(m, 4H),
5.94(s, 2H), 6.72(m, 3H)

MS (EI) m/z;
253(m*), 149, 135, 105, 91(Base)

Example 27 (Compound 24)

m.p.: 152 to 153°C
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NMR (90 MHz, CDCl -CDBOD) §;

3

2.53(m, 2H), 2.73~2.92(m, 6H), 3.94(s,
2H), 5.90(s, 2H), 6.69(m, 3H), 7.58(s, 1H)

MS (EI) m/z; 311(M'), 149 (Base), 148

In the following Example 28, compounds of the
following general formula (I") wherein R was a group
shown below were prepared.

These compounds were prepared in the same manner

as that of Example 6.

o 0 -
]
(G—D— (CHa) 2 =S 8 (17

Example 28 (Compound 27)

R

-CHZCH2

m.p.: 107 to 108°C

OH

NMR (90 MHz, CDC13) 8;

9.8 ~3.3(m, TH), 4 18(m, 2H), 5.94(s,2H),
6. 72 (m, 3H)

MS (FAB) m/z; 243 (M +1)
In the following Examples 29 to 32, compounds
of the following general formula (I'') wherein R
was a group shown below were prepared.
These compounds were prepared in the same manner

-(‘..‘('
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as that of Example 7.

0 ]

i
(o—@-mu,),—ﬁ-a (1)

0

Example 29 (Compounds 29)

R = CHZCHon

m.p.: 78 to 80°C

NMR (90 MHz, CDCl,) §;
2.37(t, J=6liz, 1H), 2.9 ~3.5(m 6H), 4. 12
(m, 2H), 5.95(s, 2H), 6.72(m, 3H)

MS (EI) m/z; 258(M%), 149, 119 (Base)

Example 30 (Compound 30)

R = -CH2COOH

m.p.: 144.5 to 1l45°C

NMR (90 MHz, DMSO—dG-CDCl3) 8;

3.04(m, 2H), 3.52(m, 2H), 4.07(s,2H), 5.3

(or, 1H), 5.95(s, 2H), 6.86(n, 3K)

MS (EI) m/z; 272(M%), 148 (Base)

Example 31 (Compound 31)

R = —CHZCHZCOOH

m.p.: 176.5 to 177.5°C

NMR (90 MHz, DMSO—dG) S:
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9.60~3.10(m, 4H), 3.24~3.50(m, 4H),
s 98(s, 2H). 6.81(m, 2H), 6.92(m, 1H),
12. 3 (br, 1H)

MS (EI) m/z; 286(M", Base)

Example 32 (Componund 32)

R = -(CH2)3COOH

m.p.: 153.5 to 155.5°C

NMR (90 MHz, DMSO-dG) §;

1.95(m, 2H), 2.40(t,J=THz, 2H), 2.80~
3. 46(m, 6H), 5.86(s, 2H), 6. 80 (m, 1H),
6.91(m, 1H), 12.5(br, 1H)

MS (EI) m/z; 300(M’), 149 (Base), 148

Compound Group (I-c)

Example 1
3-(G-Propyl—l,3-benzodioxoh&5—yl)propionic acid
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COOH

(1) synthesis of 5-chloromethyl-6-propyl-1,3-

benzodioxole

0 )

22 g of a 37 % aqueous formaldehyde solution

and 20 mf of ethyl acetate were added to 10 mf of
concentrated hydrochloric acid. The mixture was
_heated to 55°C. A solution of 10.9 g of S5-propyl-
1,3-benzodioxole in 100 m? of ethyl acetate was

added dropwise to the mixture while hydrogen chloride
gas was introduced thereinto. The mixture was stirred

for 2 h and 45 min. 300 mf of ethyl acetate and
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300 m? of water were added thereto. The formed

layers were separated. The ethyl acetate layer was
washed with water three times and dried over anhydrous
sodium sulfate. The solvent was distilled off to
obtain 16.1 g of the crude intended compound in the

form of a colorless oil.
« '"H-NMR(90MHz, CDCl,) & ;
0.99(t, J=T7. 2Hz, 3H), 1.36~1.86(m, 2H),
2.64(t, J=T. 242, 2H), 4.57(s,2H), 5.99
(s, 2H), 6.70(s, 1H), 6.83(s, 1H)

(2) Synthesis of diethyl (6-propyl-l,3-benzodioxole-

S5-yl)methylmalonate

0. COOEt
< mcuost
0

24.3 g of diethyl malonate, 42 g of potassium

carbonate, 300 m% of acetone and a‘catalytic amount
of tetrabutylammonium bromide were added to 1l6.1 g
of crude 5-chloromethyl-6-propyl-1,3~-benzodioxole
and the mixture was heated under reflux for 25 h.
The reaction mixture was filtered and the residue
was washed with acetone. The washing was combined

with the filtrate. The solvent was distilled off.
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500 mi of ethyl acetate and 500 mf of water were
added thereto and the layers thus formed were
separated. The ethyl acetate layer was washed with
water three times and dried over anhydrous sodium
sulfate. The solvent was distilled off to obtain
16.5 g of the crude intended compound in the form

of a colorless oil.

« 'H-NMR (304Hz, COCla) @ ; |
0. 96 (t, J=1. 2Kz, 3H), 1.22(t,J57.2Hz,
gH), 1.30 ~1.80(m, 2H), 9.32~2.60(m,
9Ky, 3.10(d, J=7.2Hz, 2H), 3.50(t, J=17.2
Hz, 1H), d.14(q, J=T.2Hz, 4H), 5.83 (s,
2H), 6.38(s. 2H)

(3) Synthesis of (6-propvl-l,3-benzodioxole-5-yl)—

methvlmalonate

0 COOH
s
0

16.5 g of diethyl (6—propyl-l,3—benzodioxole—5—

yl)methylmalonate was dissolved in 150 m2 of ethanol.
20 g of sodium hydroxide and 50 mf of water were
added to the solution and the mixture was heated

on a boiling water bath for 30 min. The reaction
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mixture was concentrated. 300 mg of ethyl acetate
and 300 mf of water were added thereto and the layers
thus formed were separated. The agqueous layer was
acidified with concentrated hydrochloric acid.

After extraction with ethyl acetate, the ethyl
acetate layer was washed with water three times

and then dried over anhydrous sodium sulfate. The
solvent was distilled off to obtain 15.2 g of the

intended compound in the form of ‘a white powder.

o '"H-NMR(90M4Hz, DMS0-dg) 0 ;
0.91(% J=7. 2Hz, 3H), 1.3L1~1. 66 (n, 2H),
2.50(t, J=T. 2Hz, 2H), 2.98(d, J=1. 2Hz,
M), 3.47(t, J=T.2Hz, 1K), 5.94(s, 2H),
6. 74(s, 2H), 12.7(bs, 2H)

(4) synthesis of 3-(6-propyl-l,3-benzodioxole-5-yl)-

propionic acid
<<:0::[::i:1[::::::::CUUH
0 ,

10 g of (6-propyl-l,3-benzodioxole-5-yl)methyl-

malonic acid was heated at 150 to 160°C on an oil
bath for 1 h. It was then purified according to silica
gel column chromatography (chloroform/methanol = 20:1)

and recrystallized from isopropyl ether to obtain 6.9 g
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of the intended compound in the form of colorless

.

crystals.

* "H-NUR(90MHz, COCls) G ;
0.95(t, J=7.0Hz, 3H), 1.28~1.80(m, 2H),

_...2.08~3.00(m 6H), 5.85(s,2H), 6.58(s,
2

Example 2
Sodium 3- (6-propyl-1,3-benzodioxole-5-yl)propionate

1

29.2 m2 of a 1IN aqueous sodium hydroxide solution

and 100 m? of ethanol were added to 6.9 g of 3~(6-
propyl-1l,3-benzodioxole-5-yl)propionic acid to obtain
a solution. The solvent was distilled off and ether
‘was added to the residue. A precipitate thus formed
was recovered by filtration and dried to obtain 7.5 g
of the intended compound in the form of a colorless
_powder, A

o m.p. (°C); 213 ~ 216

« "H-NMR (30MHz, DHSO-ds) g ;

0.90(t, J=T. 4z 30, 1.20~2.71(@, 28,
1.92~2.22(m, 2H), 9.96~2. 80 (m, 4H),
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5.82(s, 2H), 6.57(s, LH), 6.64(s, 1H)
‘e HS(FAB)m/z ; 281 (MNa™), 259 (HH")

Example 3
3-(6-Ethyl-1,3-benzodioxole-5-yl)propionic acid

<<:0::I::::]I:::i:j///CUUH
0

1.42 g of the intended compound in the form of

colorless crystals was obtained from 5.4 g of 5-
' ethyl-1,3-benzodioxole in the same manner as that of
Exémple 1.
. UH-NHR (90KHzZ, COCL) 8 ;
©1.20(t, J=THz, 3H), 2.32~3.08(m, 6H),
5.84(s, 2H), 6.60(s, 1H), 6.64(s, 1H)

Example 4
Sodium 3-(6-ethvl-1,3-benzodioxole-5-yl)propionate

0 ' CooNa
/ ~

\

0

1.53 g of the intended compound in the form of
colorless crystals was obtained from 1.42 g of 3-(6-

ethyl-l,3—benzodioxole—5—yl)propionic acid in the
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same manner as that of Example 2.

o m.p. (°C); 202 ~ 204 (dec.)
« "H-NMR (400M4Hz, DMSO-ds) & ;

Lo10(t, J=THz, 31), 2.06(t, J=8Hz, 2H),

2.51(q, J=THz, 2H), 2.66(t, J=8Hz, 2H),

5.88(s, 2H), 6.68(s, 1H), 6.T1(s, IH)
< MS(FAB)m/z ; 245 (MH-)

Example 5
3-(6-Methyl-1,3-benzodioxole-5-yl)propionic acid

, <::U::I:::i:ﬂ:::f\\v///CUUH
. 0

80 g of the intended compound in the form of

colorless crystals was obtained from 150 g of 5-
methyl-1l,3-benzodioxole in the same manner as that
of Example 1.
o m.p. (°C); 129 ~ 132
¢ 'H~NMR(90MHz, CDCl,) @ 5
2.20(s, 3H), 2.36~2.98(m, dH), 5.81(s,
2H), 6.56(s, 2H), 11.24(bs, 1K)

Example 6
Sodium 3-(6-methyl-1l,3-benzodioxole-5-yl)propionate
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0.59 g of the intended compound in the form of

.

a white powder was obtained from 0.54 g of 3-(6-
methyl-1,3-benzodioxole-5-yl)propionic acid in the
same maﬁner as that of Example 2.
o m.p. (°C); 209 ~ 212
« "H-NMR(90MHz, DMSO-de) & ;
2.54(s, 3H), 1.86~2.84(m, 4H), 5.80(s,
20, 6.56(s. 1H), 6.63(s, 1H)

« YS(FAB)m/z ; 253 (MNa~), 231 (MH*)

Example 7

3- (6-Methoxymethyl-1l,3-benzodioxole-5-yl)propionic acid

Oj:I::::I[::::T///CUDH
{ 0
0 D

1.6 g of 3-(6-acetoxymethyl-1l,3-benzodioxole-5-
yl)propionic acid was dissolved in 100 m? of methanol.
.A catalytic amount of p-toluenesulfonic acid was
added to the solution and the mixture was heated
under-reflux for 4 h and 15 min. The solvent was
. distillef off from the reaction mixture. A solution
of 1 g of sodium hydroxide in a mixture of 5 mf of
water and 45 mf of ethanol was added to the residue
and the mixture was heated under reflux for 20 min.

The reaction mixture was concentrated. 200 m2 of
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ethyl acetate and 200 mg of water were added to the
concentrate. The mixture was acidified with con-
centrated hydrochloric acid. The layers thus formed
were separated. The product was washed with water
three times and then dried over anhydrous sodium
sulfate. The solvent was distilled off to obtain
1.25 g of the intended compound in the form of a

white powder.
* 'H-NMR(90¥Hz, COCL,) & ; -
2.24~3.10(n, 4H), 3.34(s, 3K), 4. 33(s,
2H), 5.86(s, 2H). 6.64(s, 1H), 6. T4 (s, 1H)

Example 8
Sodium 3—(6-methoxymethyl—l,3-benzodioxole-5—yl)-
propionate '

0 CO0Na

0

1.3 g of the inténded compound in the form of
a white powder was obtained from 1.25 g of 3-(6-
methokymethyl—l,3-benzodioxole-5-yl)propionic acid
'in the same manner as that of Example 2.
° m.p. (°C); 155 ~ 159
« '"H-NMR(90MHz, DHSO-d¢) O
1.88~2.90(m, 4H), 3.23(s, 3K), 4.28(s,
M. 5.87(s, 20, 6.71(s, 1H), 6.Td(s, 1H)
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« NS (FAB)m/z ; 283 (Na®), 261 (H*)

Example 9
3- (6-Ethoxymethyl-1,3-benzodioxole-5-yl) propionic acid

0 COOH
406

0.6 g of metallic sodium was dissolved in 100 m2

of ethanol. 2.0 g of 3-(6-chloromethyl-1,3-benzodioxole-
5-yl)propionic acid was added in small portions to the
splution. The mixtqre was heated at SO°C'for‘2 h.
The solvent was distilled off and the residue was
acidified with 1IN hydrochloric acid. After extractiog
with chloroform, the organic layer was dried over
magnesium sulfate. The solvent was distilled off.
After separation according to silica gel column
chromatography (chloroform), 0.75 g of the intended
. compound in the form of colorless crystald was obtained.
o m.p. (°C); 97 ~ 98
« 'H-NMR(90MHz, CDCL,) & ;

1.23(t, J=THz, 3H), 2.61(m, 2H), 2.91(m,

2H), 3.51 (q,J=THz, 2H), 4.38(s, 2H),

5.87(s, 2H), 6.64(s, 1H), 6.76(s, LH)

Example 10

Sodium 3-(6-ethoxymethyl-1,3-benzodioxole-5-yl)propionate
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0 ' CO0Na
< ;QC/
0
0 ~ NS _

0.7 g of the intended compound in the form of
colorless crystals was obtained from 0.71 g of 3-.
(6-ethoxymethyl—1,3—benzodioxole—5—yl)propionic acid
in the same manner as that of Example 2.

o m.p. (°C); 165 v 182 (dec.)
o "H-NMR(400MHz, DUSO-ds) G

1. 13(t, J=1. 0Hz, 3H), 2.07(m, 2H), 2.68 (m,
o). 3.45(q, J=1.0Hz, 2H), 4.36(s, 2H),
5.92(s, 2H), 6.78(s, 1H), 6.81(s, 1H)

« ¥S(FAB)m/z ; 297 (MNa™), 273 (MH7)

Example 11l

(5,6—Methylenedioxyindane-2-yl)carboxylic acid

0 ‘ ‘
/ >—CO0H
\, :

(1) synthesis of 5,6-methvlenedioxyindene

0O

A solution of 10.8 g of 1-hydroxy-5,6-methylene-

dioxyindane and 15 mf of acetic acid in 100 mf of
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toluene was heated under reflux for 4 h. Water and
a small amount of potassium carbonate were added to
the reaction mixture. After extraction with ethyl
acetate, the organic layer was washed with water and
an aqueous common salt solution and dried over
magnesium sulfate. The solvent was distilled off
and the residue was treated according to silica gel
column chromatography (chloroform/hexane = 1:3) to
obtain 9.0 g of the intended compound in the form

of colorless crystals.

° m.p. (°C); 85 ~ 86

« TH-NMR (30MHz, COCLs) & ;
3.29(m, 2H), 5.92(s, 2H), 6.43(dt, J=2
Hz and 6Hz, LH), 6.74(m, LH), 6,86(s, 1H)
'6.95(s, 1H)

(2) Synthesis of 5,6-methylenedioxyindane-2-0l

-

A solution of 9.0 g of 5,6-methylenedioxyindene

- in 23 mf of tetrahydrofuran was cooled to 0°C in a

nitrogen atmosphere. A solution of 2.2 mf of 10.0 M
borane/methyl sulfide complex in 5 m& of tetrahydro-
furan was added dropwise thereto. The temperature

of the mixture was elevated from 0°C to room tempera-

“'-. \ v
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ture over 4 ﬁ and then 1.8 m& of water was added
dropwise thereto. 7.4 mf of a 3 M aqueous sodium
hydroxide solution and then 5.5 m2 of a 35 % aqueous
hydrogen peroxide solution were added thereto under
cooling with ice and the mixture was stirred at room
temperature overnight. The reaction mixture was
diluted with ethyl acetate, washed with an aqueous
common salt solution and dried over magnesium sulfate.
The solvent was distilled off and the residue was
crystallized from ethyl acetate to obtain 6.4 g of
the intended compound in the form of white crystals.
o m.p. (°C); 99 ~ 100
« "H-NMR (90%Hz, CDCl,) @ ;
1.73(m, 18), 2.79(dd, J=4Hz and 16Hz,
9K), 3.14(dd, J=6Hz and 16Hz, 2H), 4.63

(m, 1H), 5.91(s, 2H), 6.71(s. 2H)

~(3) Synthesis of 2—cyano-5,6—methylenedioxyindane

7.45 g of methanesulfonyl chloride was added
dropwise to a solution of 5.8 g of 5,6-methylenedioxy-
indane-2-ol and 9.1 m& of triethylamine in 150 mf
of dichloromethane under cooling with ice. The

mixture was stirred at 0°C for 1 h. A mixture of
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ice and water was added to the reaction mixture and
the resulting mixture was washed with a saturated
aqueous sodium hydrogencarbonate solution and dried
over magnesium sulfate. The solvent was distilled
off to obtain 8.0 g of a methanesulfonate, which was
subjected to the subsequent reaction without purifi-
cation.

A mixture of 2.6 g of the methanesulfonate,
1.0 g of sodium cyanide and a solution of a catalytic
amount of sodium iodide in 20 m& of dimethylformamide
was heated at 80°C for 6 h. Water was added to the
reaction mixture. After extraction witﬁ ether, the
aqueous layer was washed with water and an aqueous
common salt solution and dried over magnesium sulfate.
The solvent was distilled off and the residue was
separated according to.s;lica gel column chromatography

to obtain 0.4 g of the intended compound in the form

of colorless crystals.

e m.p. (°C); 124 ~ 125

« 'H-NMR(90MHz, COCls) & ;

3.19(m, 5H), 5.87(s, 2H), 6.60(s, 2H)

(4) Synthesis of (5,6-methylenedioxyindane-2-yl)-

carboxylic acid
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Seo

3.9 m¢ of a 35 % aqueous hydrogen peroxide
solution was added dropwise to a mixture of 1.4 g
of 2-cyano-5,6-methylenedioxyindane, 50 mg of a
30 % aqueous potassium hydroxide solution and 50 mf
of ethanol. Then the mixture was heated at 60°C
for 2 h and the solvent wad distilled off. Dilute
hydrochloric acid was added to the residue. After
extraction with chloroform, the organic layer was
dried over magnesium sulfate. The solvent was
distilled off and the residue was recrystallized
from diisopropyl ether to obtain 1.4 g of the
intended compound in the form of colorless crystals.

o m.p. (°C); 168 ~ 169
« 'H-NMR(904Hz, CDCI14) d

3.00~3. 44(m, 5H), 35.85(s, 20), 6.60(s,
2H), 10.0(bs, 1H)

Example 12

. Sodium (5,6-methylenedioxyindane—z-yl)carboxvlate

0 .
< mcowa
. _
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1.5 g of the intended compound in the form of
colorless crystals was obtained from 1.4 g of (5,6-
methylenedioxyindane-2-yl)carboxylic acid in the same
manner as that of Example 2.

o m.p. (°C); >270

« 'H-NMR(400YHz, DMSO~de) 0

9.77~3.04(m, 5H), 5.89(m, 2H), 6.68(s,

2H)
. MS(FABYm/z ; 251 (MNa=), 229 (MH™)

Example 13

(7,8-Dihydro-5H-1,3-dioxolo(4,5-g9) [2]benzopyran-5-

yl)acetic acid

0 -
4 @Q
0 LcooH

(1) Synthesis of ethyl(7,8-dihydro-5H-1,3-dioxolo-

{4,5-g) [2]benzopyran-5-yl) acetate

N
948
¢ CO0Et

1.3 g of ethyl 3-{6-(2-hydroxyethyl)-1,3-
benzodioxol-5-yllacrylate was dissolved in 30 mf

of ethanol. A catalytic amount of sodium ethylate
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was added to the solution and the mixture was heated
under reflux for 2 h. The solvent was distilled off
and 1N hydrochloric acid and water were added to the
residue. After extraction with ethyl acetate followed
by washing with a saturated agqueous common salt
solution and drying over anhydrous magnesium sulfate,
the solvent was distilled off. The residue was
purified according to silica gel column chromatography
(hexane/ethyl acetate = 85:15) to obtain 0.78 g of

the intended compound in the form of a colorless oil.

« VH-NMR (30MHz, COCly) @
1,27(t, J=T. 2z, 3H), 2.35~3. 1(n, dR),
3.5 ~4.37(n, 20), 4. 17(q, J=T. 2Hz, 2H),
509 (dd, J=7. 2z and J=3. §iz, 1H), 5.8
(s, 2H), 6.46(s, 1H), 6.51(s, 1H)

(2) Synthesis of (7,8-dihydro-5H-1,3-dioxolo[4,5-g]-

{2)benzopyran-5-yl)acetic acid

0
4@
)
COOH

0.78 g of ethyl (7,8—dihydro—5H-1,3—dioxolo[4,S-gl-
[2]benzopyran-5-yl)acetate was dissolved in 20 mi of

ethanol. A solution of 0.35 g of sodium hydroxide in
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4 m% of water was added thereto and the mixture was
stirred under heating at 60°C. The solvent was
distilled off and water was added to the residue.
The mixture was washed with ethyl acetate and
acidified with 1N hydrochloric acid. After extraction
with chloroform, the extract was washed with a
saturated aqueous common salt solution and dried
over anhydrous magnesium sulfate. After filtration,
the solvent was distilled off and the residue was
subjected to silica gel column chromatography
(chloroform) to obtain 0.67 g of the inténded
compound in the form of colorless crystals.

- 'H-NMR(30¥Hz, COCl,) & ; |
2.35~3.20(m, 4H), 3.5 ~3.95(m, 1H),
3.92~4.28(n, 1H), 4.95~5.25(m, LH),

2.87(s, 2H), 6.46(s, 1H), 6.52(s, 1H),
7.2 ~8.6(br, 1H)

Example 14

Sodium (7,8-dihydro-5H-1,3-dioxolo(4,5-g] [2]benzo-

pyran-5-yl)acetate

0
<m
0 .
C00Na
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0.69 g of the intended compound in the form of

L]

colorless crystals was obtained from 0.66 g of
(7,8-dihydro—5H-l,3-dioxolo[4,S-gl[Zlbenzopyran-s-yl)-
acetic acid in the same manner as that of Example 2.
o m.p. (°C); 257.5 ~ 258 (dec.)
« VH-NMR(90MHz, DUSO-d¢) & ;
9.96(d, J=6. 5Hz, 2H), 2.3 ~2.55(m, 2H),
3.35~4.05(m, 2H), 4. 89 (t, J=6. 50z, 1H),
5 §3(s, 1), 6.52(s, 1), 6.75(s. 1)
. ¥S(FAB)@/z ; 281 (M¥a®), 259 (HHT)

Compound Group (1-d)

pPreparative Example 1

2—(1,3—Benzodioxol—5-yl)ethanethiol

/Uj©/CH2CH:SH
o

750 g of 5- (2-bromoethyl) -1, 3-benzodioxole was

dissolved in 1 & of ethanol. 312 g of thiourea was
added to the solution and the mixture was heated

under reflux on a boiling water bath for 2 h. The

reaction mixture was cooled and a solution of 300 g

of sodium hydroxide in 1 2% of water was added thereto.

The resulting mixture was heated under reflux'on a’

Al
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boiling water bath for 45 min. After cooling, 3 ¢

of water was added thereto. After extraction with

S % of ethyl acetate, the extract was washed with
dilute hydrochloric acid and then with water until

the washing became almost neutral. After drying

over anhydrous sodium sulfate followed by distillation
of the solvent at 40°C, about 570 g of a faint yellow
oil was obtained. This product was purified according
to column chromatography (hexane/benzene = 2:1) with
about 3 kg of silica gel to obtain 310 g of the

intended compound in the form of a colorless oil.

'H—NMR (90MHz, CDC1,) ¢ ;1.36 (m, 1H) | 2.6
~2.9 (m 4H) < 5.87 (s, 2H) | 6.50~
6.74 (m, 3H)

Preparative Example 2

3~-Acetoxy-4-(2-hydroxyethyl)-5-methylisoxazole

HOCH.CHa 0COCH4
{
- N
CHS 07
7.8 g of 4-(2-hydroxyethyl)-5-methylisoxazol-
3-0l was dissolved in 1 % of tetrahydrofuran.

1.70 g of sodium hydride was added to the solution

under cooling with ice. The mixture was stirred at
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room temperature for 30 min and then cooled again
with ice. 4.7 g of acetyl chloride was added thereto
and the mixture was stirred at room temperature.
The solvent was distilled off and water was added
to the residue. After éxtraction with chloroform,
the extract was washed with a saturated aqueous
common salt solution and dried over anhydrous
magnesium sulfate. After filtration, the solvent
was distilled off and the residue was purified
according to silica gel column chromatography
(chloroform) to obtain 2.96 g of the intended

compound in the form of colorless prismatic crystals.

"H—NMR (90MHz, COCl4) @ ;2.30 (s, 3H) .
2.49 (t, J=6.1Hz,2H) | 2.56 (s, 3H) |
3. 76 (t, J=6. 1Hz, 2H)

Preparative Example 3

5- (2-Hydroxyethyl)-2-methyl-1,3-benzodioxole

0 CH2CH O
HaC -<0:©/ o

A suspension of 1.0 g 'of 3,4-dihydroxyphenyl-

acetic acid, 1.4 g of vinyl acetate, 6 mg of mercury
oxide (yellow) and 0.03 m& of boron fluoride/ethyl

etherate in 9 m% of toluene was stirred at room
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temperature for 14 h. The reaction mixture was

- diluted with ethyl acetate and washed with water

and an aqueous common salt solution. The oxrganic
layer was dried over magnesium sulfate and the
solvent was distilled off. An oil thus obtained

was dissolved in 10 mf of tetrahydrofuran and the
solution was added dropwise to a suspension of 0.5 g
of lithium aluminum hydride in tetrahydrofuran under
cooling with ice. The mixture was stirred at room
temperature for 1 h. 0.5 mf of water, thén 0.5 m
of a 15% aqueous sodium hydroxide solution and
finally 1.5 m2 of water were added thereto and an
insoluble matter was filtered off. The filtrate

was concentrated and treated according to silica

gel column chromatography (ethyl acetate/hexane =
1:1) to obtain 0.8 g of the intended compound in the

form of a colorless oil.

'H—NMR (90MHz, CDCl,) & ;1.66 (d, J=5Hz, 3H) <
1.74 (m, 1H) . 2.73 (t,J=6Hz,2H) «
3.72 (m, 2H) . 6.14 (g, J=5Hz, 1H) .

6.33 (s, 3H)

Preparative Example 4

2,2-Dimethyl—5—(2—hydroxyethy1)—1,3-benzodioxole

‘~‘
‘.‘\
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::EXgﬁCH:CHzOH

1.7 g of 3,4-dihydroxyphenylacetic acid, a
catalytic amount of p-toluenesulfonic acid, 10 mf
of acetone and 10 m% of benzene were heated under
reflux for 18 h. The reflux solution was dehydrated
with Molecular Sieve 4A. The reaction mixture was
concentrated and the obtained dark brown oil was
dissolved in 20 m¢ of tetrahydrofuran. The solution
was added to a suspension of 0.8 g of lithium aluminum
hydride in 30 m? of tetrahydrofuran under cooling
with ice. The mixture was stirred at room temperature
for 1 h and then cooled with ice/water. 0.8 mf of
water, then 0.8 mf of a 15% aqueous sodium hydroxide
‘solution and finally 2.4 mf of water were added
thereto and an insoluble substance was filtered off.
The filtrate was concentrated and treated according
to silica gel column chromatography (ethyl acetate/
‘n-hexane = 1:1) to obtain 1.1 g of the intended

compound in the form of a colorless oil.

'H—NMR (90MHz, COCls) @ ; 1.67 (s, 6H) <
17T (m, 1K) L 2.73 (t, J=GHz, 2H)
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3.75 (bt, J=6Hz, 2H) | 6.56 (m, 3H)

Preparative Example 5

2-(G—Methyl-l,3~benzodioxol~5-yl)ethanol

0‘\fff\v/CH:CHzQH
|l

(a) 5—(Z-Benzyloxyethyl)-6—bromo-l,3-benzodioxole

0 CH,CHzocH,-@
L
0 Br

15.0 g of 5-(2-acetoxyethyl)-1,3-benzodioxole

was dissolved in 10 mf of carbon tetrachloride.

4.6 g of bromine was added to the solution under
cooling with ice. The temperature was elevated to

room temperature and the reaction was conducted for

2 h. An aqueous sodium hydrogencarbonate solution

was added thereto. After extraction with chloroform,

the extract was washed with an aqueous sodium sulfate

solution and dried over magnesium sulfate. After

concentration under reduced pressure, a crude bromine

compound was obtained in the form of brown needles.

This product (non-purified) was added to a

Yoo N,
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solution of 8.6 g of sodium hydroxide in methanol
and the reaction was conducted at 60°C for 1.5 h.
Methanol was removed and water was added to the
residue. After extraction with ethyl acetate, the
extract was washed with water, dried over magnesium
sulfate and concentrated under reduced pressure to
obtain a yellow oily residue.

This residue (non-purified) was added to a
solution of 3.8 g of sodium hydride in 150 m& of
dimethylformamide. The mixture was stirred at 60°C
for 30 min and the reaction nixture was cooled to
room temperature. 13.7 g of benzyl chloride was
added dropwise thereto and the reaction was conducted
at 60°C again for 1 h. The reaction mixture was
poured into ice/water. After extraction with ethyl
acetate, the extract was dried over magnesium sulfate
and concentrated under reduced pressure to obtain
crude benzyl ether. After purification according to
silica gel column chromatography (ethyl acetate/
hexane = 3:97), 12.0 g of the intended compound was

‘obtained in the form of a faint yellow oil.

TH—NMR (90MHz, CoCl,) @ ;2.98 (t, J=THz,
9H) . 3. 66 (t, J=THz, 2H) 4, 54
(s, 2H) « 5.99 (s, 2H) < 6.82 (s, 1H) -~
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7.02 (s, 1H) . 7.34 (s, 5H)

(b) 5-(2—Benzyloxyethyl)—6-methyl—l,3—benzodioxole

<0:©iCH:CHzOCH: —'2__}
0 CHa

3.0 g of 5~ (2-benzyloxyethyl) -6-bromo-1,3-

benzodioxole was dissolved in 100 m2 of anhydrous
ether. 8.5 mf of a 1.6 M solution of n-butyllithium
in hexane was added to the solution at -78°C and

the reaction was condugted at -50°C for 2 h. The

reaction mixture was cooled again to -78°C. 6.4 g

of methyl iodide was added thereto and the temperature

was gradually elevated to room temperature.

Methanol and water were added to the reaction
mixture. After extraction with ethyl acetate, the
extract was dried over magnesium sulfate and
concentrated under reduced pressure to obtain a
crude methyl compound. After purification according
to silica gel column chromatography (ethyl acetate/
hexane = 2:98), 1.9 g of the intended compound was

obtained in the form of a pale yellow oil.

LH—¥NR (90MHz, CDCly) 6 ;2.20 (s, 3H)
9.82 (t, J=THz, 2H) . 3.58 (t, J=THz,

Ty, )



i~

26101

2H) o 4,48 (s, 2H) . 5.82 (s, 2H) .
6.36 (s, 1H) ( 6.60 (s, 1H) . 7.44
(s, 5H)

(c) 2- (6-Methyl-1,3-benzodioxol-5-yl) ethanol

0— CH2Cd.0H
<L,
0 CHa

1.9 g of 5-(2-benzyloxyethyl)-6-methyl-1,3-

benzodioxole was dissolved in 80 mf% of ethanol.

0.2 g of 10% palladium/carbon (containing 50% water)
and 4 mf of acetic acid were added thereto and the
catalytic reduction was conducted under 3 atm/cm2
for 1 h. Afﬁer removing palladium/carbon, ethanol
was distilled off and the product was purified
according to silica gel column chromatography (ethyl

acetate/hexane = 2:3) to obtain 1.0 g of the intended

compound in the form of a faint yellow oil.

'H—NMR (90MHz, CDCls) & ;1.88 (bs, IH) .
2.32 (s, 3H) . 2.88 (t,J=THz, 2H) .
3.88 (t,J=THz, 2H) | 5.96 (s, 2H)
6.76 (bs, 2H)

Preparative Example 6

2-(6~-Ethyl-1l,3-benzodioxol-5-yl)ethanol
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<OﬂCH2CHzUH
0 CHaCH,
(a) (6-Ethyl-1,3-benzodioxol-5-yl)acetic acid
0 CHaCH4

Gaseous hydrogen chloride was introduced into

a mixture of 500 mf of concentrated hydrochloric
acid, 1 ¢ of ethyl acetate and 900 mf of an aqueous
formaldehyde solution. A solution of 600 g of 5-
ethyl-l,3—bepzodioxole.in 300 .m¢ of ethyl acetate
was added dfopwise thereto at 55°C and the reaction
was conducted for 1 h. Benzene was added thereto
and the product was washed with water, dried over
magnesium sulfate and concentrated under reduced
pressure to obtain a crude chlorine compound in the
form of a faint yellow oil.

The crude chlorine compound was dissolved in
4 2 of dimethyl sulfoxide. 400 g of thoroughly
- triturated sodium cyanide was added to the solution
at room temperature and the mixture was stirred for
12 h. Water was added thereto. After extraction
with ethyl acetate, the extract was washed with

water, dried over magnesium sulfate and concentrated
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under reduced pressure to obtain a crude cyano
compound in the form of a brown oil.

A solution of the crude cyano compound prepared
as above in 2 % of ethanol was added to a solution
of 800 g of sodium hydroxide and the mixture was
heated under reflux for 16 h. Ethanol was distilled
off from the reaction mixture and water was added
to the residue. After washing with ether, the
aqueous layer was acidified. After extraction with
chloroform, the extract was washed with water, dried
over magnesium sulfate and concentréted under reduced
pressure.

The solid residue was recrystallized from ethyl
acetate to obtain 400 g of the intended compound in

the form of colorless crystals.

ap. ; 114~115 €

'H—NMR (90MHz, CDCls) & ;1.16 (t, J=THz,
) . 2.52 (q, J=THz, 2H) + 3.5¢
(s, 2H)  5.84 (s.2H) . 6.62 (s, 2H)

" (b) 2-(6-Ethyl-1,3-benzodioxol-5-yl)ethanol

0— CHaCls
62 g of lithium aluminum hydride was suspended

i
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in 1.5 ¢ of anhydrous tetrahydrofuran. A solution
of 200 g of (6-ethyl~1,3-benzodioxol-5-yl)acetic
acid in 200 mf of tetrahydrofuran was added dropwise
to the suspension and the reaction was conducted at
room temperature for 12 h. After the completion of
the reaction, water was added thereto and the
pPrecipitate was filtered off. The filtrate was
concentrated under reduced pressure and water was
added to the residue. After extraction with ethyl
acetate, the extract was washed with water, dried
over magnesium sulfate, concentrated under reduced
pressure and purified according to silica gel column
chromatography (ethyl acetate/hexane = 1:4) to
obtain 169 g of the intended compound in the form

of a faint yellow oil.

'H—NMR (90MHz, COCls) & ;1.16 (t, J=THz,
3H) . 2.80 (bs, 1H) . 2.54 (q, J=THz,
2H) . 2.78 (t,J=THz, 2H) . 3.74 (¢,
J=THz, 2H) . 5.84 (s, 2H) . 6.60 (s,
LH) . 6.62 (s, 1H)

Preparative Example 7

2-(6-Propyl-1,3-benzodioxol-5-y1l)ethanol




0 CHaCH2CHa
(a) (6—Propvl—l,3—benzodioxol—5—yl)acetonitrile
<0:@:CH:CN
0 CHaCH2CHa

15 g of piperonyl butoxide and 300 m of

concentrated hydrochloric acid were dissolved in
100 m% of benzene and the solution was heated under
reflux for 3 h. The reaction mixture was cooled

to room temperature and water was added thereto.
After extraction with ethyl acetate, the extract
was washed with water, dried over magnesium sulfate
and concentrated under reduced pressure to obtain
12 g of 6—propyl—5—chloromethyl—l,3-benzodioxole in
the form of a faint brown oil. )

2.0 g of the product was dissolved in 30 m& of
dimethyl sulfoxide. 1.5 g of thoroughly triturated
sodium cyanide was added to the solution and the
‘reaction was conducted at room temperature for 2 h.
The reaction mixture was poured into water. After
extraction with ethyl acetate, the extract was

washed with water, dried over magnesium sulfate,

concentrated under reduced pressure and purified
oyt '
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according to silica gel column chromatography (ethyl
acetate/hexane = 7:93) to obtain 1.7 g of the

intended compound in the form of colorless needles.

mp, ;66T~6T<T

'H—NMR (30MHz, CDCls) & ;50,98 (t, J=THz,
3H) . 1.60 (sext,J=THz, 2H) . 2.52
(t, J=THz, 2H) | 3.64 (s, 2H) . 5.96
(s, 2H) . 6.72 (s, 1H) . 6.84 (s, 1H)

(b) 2-(6-Propyl-1l,3-benzodioxol-5-yl)ethanol

<U:©iCH:CHzDH
0— CH2CHaCHo

1.7 g of (6-propyl-1,3-benzodioxol-5-yl)-
acetonitrile was added to a solution of 1.7 g of
potassium hydroxide in 40 m of 50% hydrous ethanol.
The mixture was heated under reflux for 14 h.
Ethanol was distilled off from the reaction mixture
under reduced pressure and water was added to the
residue. After washing with ether, the aqueous
layer was acidified. After extraction with chloro-
form, the extract was washed with water, dried over
magnesium sulfate and concentrated under reduced
pressure to obtain 2-(6-propyl-1l,3-benzodioxol-5-

yl)acetic acid. Ty
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This product was added to a solution of 0.64 g

of lithium aluminum hydride in 20 mf of tetrahydrofuran
at 0°C and the reaction was conducted for 1 h. Water
was added to the reaction mixture and a precipitate
thus formed was filtered off. The filtrate was
concentrated and purified according to silica gel
column chromatography (ethyl acetate/hexane = 3:7)

to obtain 1.4 g of the intended compound in the form

of a colorless oil.

'H—NMR (QCMHZ. CDCl,) & ;0.96 (¢, J=THz,
M) . 1.56 (sext,J=THz, 2H) . 2.3¢
(t, J=THz, 2H) . 2.80 (t,J=THz, 2H) <
3.78 (t,J=THz, 2H) < 5.89 (s, 2H) .
6.68 (s, 2H)

Preparative Example 8

1-(1,3~Benzodioxol-5-yl)-2-methyl-l-propene

CHa

0 CH=C
% :©/ N
0 .

62.5 mL of a 1.6 M solution of butyllithium in
hexane was added to 500 m& of anhydrous ether.
38.5 g of isopropyltriphenylphosphonium bromide was
added thereto in a nitrogen gas stream and the

mixture was stirred for 4 h. 18 g of piperonal was

k'yf.‘
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added to the readtion mixture and the resulting
mixture was stirred for 5.5 h and then filtered.
The filtrate was washed with 1 ¢ of ether, concent-
rated under reduced pressure and purified according
to silica gel column chromatography (hexane/ethyl
acetate = 10:1) to obtain 13.1 g of the intended

compound in the form of a colorless oil.

"H—NMR (90MHz, CDCls) & ;1.83 (d,J=1Hz, 3H) .
1.86 (d, J""].HZ,BH) ~ 5.92 (S,ZH) ~
6.15 (m, 1H) | 6.56~6.82 (@, 3H)

Preparative Example 9

2-C[{2-(1,3-Benzodioxol-5-yl)ethyl}thioJethanesulfonyl

chloride

0 CHaCHaSCH2CH2S0,5CH
Gy

(a) Sodium 2-[{2-(1,3-benzodioxol-5-yl)ethyl}thiol-

ethanesulfonate

<0:©/CH2CH=SCH':CH=SDaNa
U .

15 g of 2-(1,3-benzodioxol-5-yl)ethanethiol

and 17.4 g of sodium 2-bromoethanesulfonate were

dissolved in a mixture of 280 mf of ethgnol and
t\ s '5'



X ki
10 e
-

26101

120 m2 of watef. 3.3 g of sodium hydroxide was
added to the solution and the mixture was heated
under reflux for 1 h. The reaction mixture was
concentrated and 500 m% of ethyl acetate and 500 m¢
of water were added thereto. After separation of
the layers, the aqueous layer was acidified with
hydrochloric acid. After extraction with n-butanol,
the extract was washed with a saturated aqueous
common salt solution. The solvent was distilled
off to obtain 19 g of a faint yellow residue. This
product was dissolved in a solution of 2.94 g of
sodium hydroxide in dilute methanol and recrystallized
therefrom to obtain 14.7 g of the intended compound

in the form of colorless crystals.

LH—NMR (Q0MHz, DMSO—de) & ;2.72 (s, 8H)
5.94 (s, 2#) . '6.56~6.88 (m, 3H)

(b) 2-C{2-(1,3-Benzodioxol-5-yl)ethyl}thiol-

ethanesulfonyl chloride

0 CH2CH2SCH2CH2802C1
G T

1.9 g of sodium 2-[{2-(1,3-benzodioxol~5-yl)-

2-ethyl}thiolethanesulfonate was suspended in 4 mg

of N,N-dimethylformamide. 0.89 g of thionyl chloride

ARES
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was added dropwise to the suspension under cooling
with ice/water. The mixture was stirred under
cooling with water for 20 min. After adding ice/
water and then a mixture of 200 mf of chloroform
and 200 mf of water to the reaction mixture, the
layers thus formed were separated. The chloroform
layer was washed with water and dried over anhydrous
sodium sulfate. The solvent was distilled off to
obtain 2.1 g of the intended compound in the form

of a colorless oil.

TH—NYR (Q0MHz, COCl,) & ;2.83 (s, 4H) .
9. 99~3.15 (m, 2H) . 3.63~3.94
(m, 28) . 5.94 (s, 2H) . 6.56~6.83
(m, 3H)

Example 1
[{2-(1,3-Benzodioxol-5-yl)ethyl}thiolpropan-2-one

0
I

0 CH,CH2SCH2CCH,
<01jr =

10 g of 2-(1,3-benzodioxol-5-yl)ethanethiol
and 5.1 g of l-chloro-2-propanone were dissolved in
200 mf of 90% ethanol. 2.2 g of sodium hydroxide
was added to the solution and the mixture was heated

"‘\‘,' S o +

¥
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under reflux for 10 min to conduct the reaction.

The reaction mixture was concentrated under reduced
pressure. 200 mf of ethyl acetate was added thereto
to obtain a solution, which was washed with water
three times. After drying over anhydrous sodium
sulfate, the solvent was distilled off and the
residue was purified according to silica gel column
chromatography (benzene/ethyl acetate = 30:1) to
obtain 11.1 g of the intended compound in the form

of a colorless oil.

"H—NMR (30%Hz, COCl.) & ;2.25 (s, 3H) .
2.50~2.90 (m, 4H) . 3.17 (s, 2H) .
9.85 (s, 2H) | 6.40~6.75 (m, 3H)
MS oz ;238 () , 149

Example 2
C{2-(1,3-Benzodioxol-5-yl)ethyl}thiolacetonitrile

0 |

8.5 g of the intended compound in the form of

a colorless oil was obtained from 4.2 g of 2-(1,3-
benzodioxol-5-yl)ethanethiol and 4.2 g of chloro-
acetonitrile in the same manner as that of Example

1. VN e
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'H—NMR (Q04Hz, CDCls) & ;2.76~3.03 (m, 4H) .
3.22 (s, 2H) . 5.91 (s, 2H) < 6.36~
6.82 (m, 3H) '

NS ez ;221 (M) . 133

Example 3
2-Methyl-2-[{2-(1,3-benzodioxol-5-yl)ethyl}thiol-

propionic acid

,0 CH2CHZSCCOLH
CXTIN
0 CHas CHa

.

(g ]

6 g of the intended compound in the form of a
colorless oil was obtained from 6 g of 2-(1,3-
benzodioxol-5-yl)ethanethiol and 4.6 g of 2-bromo-
2-methylpropionic acid in the same manner as that

of Example 1.

'H—NMR (90MHz, CDCls) 6 ;1.53 (s, 6H) <
2.70~2.90 (m, 4H) . 5.90 (s, 2H) .
. 6.52~6.80 (. 30)

" Example 4
Sodium 2-methyl-2-[{2-(1,3-benzodioxol-5-yl)ethyl}-

thiolpropionate

iy e
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0 CH2CH2SCLO2Na
S AAY

“A solution of 0.90 g of sodium hydroxide in

[gw]

9.0 mf of water was added to 6 g of 2-methyl-2-
[{2-(1,3-benzodioxol-5-yl)ethyl}thiolpropionic acid
to obtain a solution. 100 mf of ethanol was added
to the solution and the solvent was distilled off.
The residue was washed with ether. After filtration,
the product was dried under reduced pressure to
obtain 6 g of the intended compound in the‘form of

a white powder.

mp, ;261 ~265 ©

'H—NMR (90MHz, DMSO0—de) @ ;1,372 (s,GH) N
2.52~2.82 (m, &H) < 5.90 (s, 2H) <
6.48~6.80 (m, 3H)

MS (FAB) m. 7z ;313 (MNa®) , 291 (MH®)

Example 5
2-0x0-3-[{2-(1,3-benzodioxol-5-yl)ethyl}thiol-

"propionic acid

d
Il

U\\EiT\V/CHzCH=SCH=CC0=H Ve
G -
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0.21 g of the intended compound was obtained

as a keto-enol tautomeric mixture of 2:1 in the form
of faint yellow crystals from 0.50 g of 2-(1,3-
benzodioxol-5-yl)ethanethiol and 0.43 g of 3-bromo-

pyruvic acid in the same manner as that of Example 1.

mp. 3131 ~132 ©

"H—NMR (90MHz, CDCl,—DNSO—de) & ;2,40
~3.08 (m 2K+18x1/3). 5.87 (s, 2H) .
6.20 (s, 1HX2/3) . 6. 40~6. 84 (n, 3H) .
8.10 (bs, 1H) |

s 0/ ;268 (4°)

Example 6
2-(1,3-Benzodioxol-5-yl)ethyl (pyridin-4-yl)methyl

sulfide

0 CH2CH2SCH, @
G XT

3.30 g of 2-(1,3-benzodioxol-5-yl)ethanethiol
was dissolved in 30 mf% of ethanol. 1.65 g of sodium
- hydroxide and then 2.70 g of 4-picolyl chloride
hydrochloride were added to the solution and the
mixture was heated under reflux at 70°C for 30 min.
The solvent was distilled off and water was added

to the residue. After extraction with ethyl acetate,
1\_1',?‘{‘7. \)\
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1N hydrochloric acid was added to the extract. The
aqueous layer was acidified, taken up and washed
with ethyl acetate. The pH of the aqueous layer
was adjusted to 8 with potassium carbonate. After
extraction with ethyl acetate, the extract was
washed with a saturated agueous common salt solution
and dried over anhydrous magnesium sulfate. After
filtration, the solvent was distilled off and the

residue was purified according to silica gel column

chromatography (ethyl acetate/hexane = 1:4) to obtain

2.69 g of the intended compound in the form of a

colorless oil.

'y —NMR (90MHz, CDCls) & ;2.4 ~2.87 (m dH)
760 (s, 2H) . 5.86 (s, 2H) | 6.35~

6.75 (m, 3H) . 7.05~T7.25(m, 2H) .
§.95~8.57 (m, 2H)
¥S (FD) a2 ;273 (M%)

Example 7

“ 2-(1,3-Benzodioxol-5-yl)ethyl (pyridin-2-yl)methyl

‘"sulfide

0 CH2CH2SCH. -~
] &

2.3 g of the intended compound in thelfdrm\of
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a colorless oil was obtained from 3.0 g of 2-(1,3-
benzodioxol-5-yl) ethanethiol and 2.7 g of 2-picolyl
chloride hydrochloride in the same manner as that

of Example 6.

i — MR (90MHz, COCly) & 32.55~2.9 (m &H) .
386 (s, 2H) ~ 5.91 (s, 2H) « 6.45
~6.8 (m 30 L T.0 ~T.3 (18,
733 (bd, J=T. 9z, 1H) L 7.61 (td,J
-1.9 and 2.2Hz, 1H) | 8.51 (bd, J=5.8
Hz, 1H)

¥s (FD) w2z ;273 (4°)

Example 8
2-(1,3-Benzodioxol-5-yl)ethyl (imidazol-4-yl)methyl

sulfide

N.——-
<0:©rcmw,scu,@”
o |

40 m% of thionyl chloride was added to 2.50 g
of 4—hydroxyethylimidazole.hydrochloride. The
. mixture was stirred under heating at 70°C for 1 h.
Thionyl chloride was distilled off. 3.39 g of
2—(l,3—benzodioxol-5-yl)ethanethiol, 40 m2 of ethanol
and 1.50 g of sodium hydroxide were added to the

ez s 1)
residue and the mixture was stirred under heaﬁing 'x}(
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at 70 to 80°C for 1 h. The solvent was distilled
off and water was added to the residue. After
extraction with chloroform containing 5% of methanol,
the extract was dried over anhydrous magnesium
sulfate, dried and filtered. The solvent was
distilled off and the residue was purified according
to silica gel column chromatography (methanol/
chloroform = 1:49) to obtain 1.94 g of the intended

compound in the form of colorless prismatic crystals.

mp. ;81~83°¢

'H—NMR (30MHz, COCla) & ;2.45~2. 9 (m, 4H)
3.68(s, 2H) L 5.84(s, 2H) . 5.8 ~6.9
(broad, 1K) . 6.4 ~6.75(m, 3H) . 6. 86
(bs, 1H) | 7. 53 (bs, 1H)

S 0z ;262 (4%)

Example 9
4-02-{2-(1,3-Benzodioxol-5-yl)ethyl}thiolethyl-5-

methylisoxazol-3-ol

H

<G\O/CH:CH:SCH:CH: 0

100 mf® of tetrahydrofuran and 4.66 g of

t- <
triethylamine were added to 2.84 g of 3-acetoXy-4=

.,{
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(2-hydroxyethyl) -5-methylisoxazole. 4.39 g of
methanesulfonyl chloride was added dropwise thereto
at -15°C and the mixture was stirred at 0°C or below
for 1 h. The solvent was distilled off. After
addition of ice/water followed by extraction with
chloroform, the extract was washed with 1N hydro-
chloric acid, water, a saturated aqueous sodium
hydrogencarbonate solution and a saturated agueous
common salt solution in this order and then dried
over anhydrous magnesium sulfate. The solvent was
distilled off and the resulting methaﬁesqlfonate was
added to a solution comprising 4.19 g of 2-(1,3-
benzodioxol-5-yl)ethanethiol, 30 m& of ethnaol and
1.53 g of sodium hydroxide and the mixture was
stirred under heating at 70°C. The solvent was
distilled off and water was added to the residue.
After extraction with chloroform containing 5% of
methanol, the extract was washed with a saturated
aqueous common salt solution and dried over anhydrous
magnesium sulfate. After_filtration, the filtrate
was concentrated, purified according to silica gel
column chromatography and recrystallized from ethyl
acetate/hexane to obtain 0.96 g of the intended

compound in the form of colorless needles.

.
»K($\:< 1
N .
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*

mp, ;81~81.5¢

'H—NMR (90MHz, CDCly) & ;2.25 (s, 3H) .
2.35~2.85 (m, 8H) . 5.87 (s,2H) .
5.4 ~6.5 (br, 1H) | 6.45~6.75 (,
3H)

S mz ;307 (M)

Example 10

Sodiunm 4—[2—{2—(l,3-benzodioxol-5-yl)ethyl}thio]—

ethyl-5-methylisoxazol-3-ol

NeQ

0~ CH2CHaSCHaCH, = |
<g/©/ HC\ !
3

1.01 g of the intended compound in the form of
a white powder was obtained from 0.95 g of 4-[2-{2-
(l,3—benzodioxol-5—y1)ethyl}thioJethyl—S—methyl—

isoxazol-3-0l in the same manner as that of Example 4.

mp, ; 144~152 T (dec.)

'H—NMR (90MHz, DMSO—ds) & ;1.98 (s, 3H) .
2.1 ~2.8 (m, 4H) . 2.68 (bs, dH) .
5.88 (s, 20) . 6.48~6.9 (n, 3H)

HS (FAB) m./z 352 (MNa-), 330 (4H*)

b3 $ 1
S"vvr

Example 11
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C{2-(2-Methyl-1,3-benzodioxol-5-yl)ethyl}thiol-

acetic acid

0 CH2CH2SCH2CO-H
HaC'—KUi:Ii:]T/

0.97 g of methanesulfonyl chloride was added

dropwise to a solution of 0.76 g of 5-(2-hydroxyethyl) -
2-methyl-1,3-benzodioxole and 1.2 mt of triethylamine
in 10 m% of methylene chloride and the mixture was
stirred at room temperature for 30 min. The reaction
mixture was dilﬁted with chloroform, washed with

cold water, then a saturated sodium hydrogencarbonate
solution and finally an agueous common salt solution
and dried over magnesium sulfate. The solvent was
distilled off. 0.9 g of mercaptoacetic acid, 10 m¢

of a 10% sodium hydroxide solution and 10 m% of
ethanol were added to the oil (mesylate) thus obtained
and the mixture was heated at g80°C for 30 min. The
reaction mixture was concentrated and the agueous
layer was washed with ethyl ether and then acidified
with dilute hydrochloric acid. The aqueous layer

was extracted with chloroform and dried over
magnesium sulfate. The solvent was distilled off

and the product was purified according towsilica

gel column chromatography (methanol/chloréfgfm = 3

'
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1:99) to obtain 1.0 g of the intended compound in

the form of a faint brown oil.

'H—NNR (30MHz, COCls) & ;1. 66 (d, J=5Hz, 3H) <
2.84 (s, dH) . 3.24 (s, 2H) . 6.20(a,
J=3Hz, IH) L 6.63 (m 3d) ~ 9.95 (m, 1m)

Example 12

Sodium C{2-(2-methyl-1,3-benzodioxol-5-yl)ethyl}-

thiolacetate

0 y CH:CH:SCH;CU:N&
HaC \\fi:]I/
0>

0.7 g of the intended compound in the form of

/l\

a white powder was obtained from 1.0 g of [{2-(2-
methyl-1,3-benzodioxol-5-yl)ethyll}lthiolacetic acid

in the same manner as that of Example 4.

mp. ;200 ~205 T (dec.)

'H—NMR (400MHz, DMSO —ds) ¢ ;1.58 (d,J=
4 8Hz, 3H) . 2.68 (m 4H) . 2.96 (s,
2H) . 6.28 (g, J=4 8Hz 1K) . 6.62~
6.75 (m, 3H) \

NS (FAB) a/z 299 (MNa®), 276 (MH")

Example 13 Voo

[{2-(2,2-Dimethyl-1,3-benzodioxol-5-yl)ethyl}thiol-



26101

acetic acid

HaC XU:@xCH:CH:SCH:CU:H
HaC 0—

3.4 g of the intended compound in the form of

a colorless oil was obtained from 4.3 g of 2,2-
dimethyl-5~-(2-hydroxyethyl) -1,3-benzodioxole in the

same manner as that of Example 11.

"H—NMR (90MHz, CDCly) 6 :1.65 (s, 6d) .
2.84 (s, 4H) | 3.25 (s,20) . 6.61(m,
3H) L 9.84 (am, 1H)

Example 14

Sodium [{2-(2,2-dimethyl-1,3-benzodioxol-5-yl)ethyl}-

thiolacetate

HaC ><U:©/CH2CHQSCH:C02Na
HaC 0

3.3 g of the intended compound in the form of

a white powder was obtained from 3.3 g of [{2-(2,2-
dimethyl-1,3-benzodioxol-5-yl)ethyl}thiolacetic acid

in the same manner as that of Example 4.

mp. ;199 ~202 T (dec,)
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'H—NMR (4004Hz, DMSO —dg) & ;1.60 (s, 6H) .
2.68 (s, dH) L 2.95 (s, 2H) L 6.60~
6.71 (m, 3H)

HS (FAB) oz 313 (M¥a), 291 (MH°)

Example 15

({2- (6-Methyl-1,3-benzodioxol-5-yl)ethyl}thioJacetic

acid

<0~\Tfi\H/CH=CHzSCHzCD=H
‘U/\/V'\CH:l

1.5 g of the intended compound in the form of
a white powder was obtained from 1.5 g of 2-(6-
methyl-1l,3-benzodioxol-5-yl)ethanol in the same

manner as that of Example 11.

'H—NMR (90MHz, COCl,) & ;2.22 (s,3H) <
9.82(s, 4H) . 3.26 (s, 2H) . 5.88 (s,
2H) . 6.66 (s, 2H) . 10.56 (bs, 1H)

'Example 16

Sodium [{2-(6-methyl-1,3-benzodioxol-5-yl)ethyl}-

thiolacetate
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0 CH2CH2SCH.CO2Na
<0ﬁ€”3

1.6 g of the intended compound in the form of
a white powder was obtained from 1.5 g of C{2-(6-
methyl-1,3-benzodioxol-5-yl)ethyl}thiolacetic acid

in the same manner as that of Example 4.

mp, ; 194~195 ¢

"H—NUR (400MHz, DMSO-de) & ;2,17 (s, 3H) .
2.59~2.63 (m, 2H) | 2.67~2.72 (m,
2H) L 2.96 (s, 2H) ( 5.90 (s, 2H) .
6.70 (s, 1H) | 6.75 (s, IH)

MS (FAB) m 7z ;277 (MH*)

Example 17

C{2-(6-Ethyl-1,3-benzodioxol-5-yl)ethyl}thiolacetic

<0:©:CH:CH:SCH:CU:H
0 CH2CHs ’

85 g of the intended compound in the form of a

acid

white powder was obtained from 169 g of 2-(6-ethyl-
1,3-benzodioxol-5-yl)ethanol in the same manner as

that of Example 11.
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mp, . 63 ~G64T

' —NMR (90MHz, COCls) & ;1.16 (t,J=THz, 3H) <
9.52 (q, J=THz, 2H)  2.82 (s, 4H)
3.94 (s; 2H) . 5.84 (s, 2H) . 6.58
(s, 1H) . 6.60 (s, 1H) < 9.80 (bs, 1H)

Example 18

Sodium [{2-(6-ethyl-1,3-benzodioxol-5-yl)ethyl}thiol-

acetate

<0:©im;cmscr{,cozna
0 CH2CHs

91 g of the intended compound in the form of a
white powder was obtained from 85 g of [{2-(6-ethyl-

1,3-benzodioxol-5-yl) ethyl}thiolacetic acid in the

same manner as that of Example 4.

mp, ;193 ~196 T (dec.)

'H—NMR(4004Hz, DMSO—ds) & ;1.10 (t,J= ‘
THz, 34) . 2.51 (q, J=THz, 2H) . 2.60
~9.65 (m, 2H) . 2.69~2.T4 (. 20) <
2.79 (s, 2H) . 5.91 (s, 28) . 6.71
(s, 1H) < 6.73 (s, 1H)

MS (FABY w7z ;291 (MH®)
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Example 19

C{2-(6-Propyl-1,3-benzodioxol-5-yl)ethyl}thioJacetic

G:@iCHzCHzSCHzCUaH
<U CHaCHaCHs

1.4 g of the intended compound in the form of

acid

‘colorless crystals was obtained from 1.4 g of
2- (6-propyl-1,3-benzodioxol-5-yl)ethanol in the same

manner as that of Example 11.

mp, ;72.9~73.5T

'H—NMR (9Q04Hz, CDCl,) & ;0.96 (t,J=THz, 3H) <
1.56 (sext, J=THz, 2H) , 2.52 (t,J=
THz, 2H) . 2.84 (s, 4H) < 3.48 (s, 2H)

5.90 (s, 2H) . 6.64 (s,2H)

Example 20

Sodium ({2-(6-propyl-1,3-benzodioxol-5-yl)ethyl}-

thiolacetate

<U::Ii:]I:CHzCH:SCHzCOzNa
0 CH2CHaCHs

1.5 g of the intended compound in the form of

a white powder was obtained from 1.4 g of [{2-(6~

propyl-1,3-benzodioxol-5-yl)ethyl}thiolacetic acid

1
+
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in the same manner as that of Example 4.

mp, ;189 ~190 ¢

'H—NMR (400MHz, DMSO—de) & ;0.96 (t, J=T
Hz, 3H) . 1.49 (sext, J=THz, 2H) . 2. 46
(t, J=8Hz, 2H) { 2.62~2.64 (m, 2H) .

2.69~2.72 (u,2H) . 3.00 (s, 2H) .
5.90 (s, 2H) . 6.69 (s, 1H) . 6.75
(s, 1H)

MS (FAB) a./z ;305 (MH-)

Example 21

3-{6-(2-Ethylthio)ethyl-1,3-benzodioxol-5-yl}propionic

0 CH2CHaSCHACH,
< .
0 CH2CHaCO,4H

2.2 g of the intended compound in the form of

acid

a white powder was obtained from 3.5 g of ethyl
3-{6-(2-methanesulfonyloxy)ethyl-1,3-benzodioxol~
5-yl}propionate and 1 g of ethyl mercaptan in the

- same manner as that of Example 11.

'"H—NMR (90MHz, CDCl;) & ;1.28 (t,J=T.2Hz,
H) L 2.50~3.10 (m, 10H) . 5.99 (s,
2H) L 6.75 (s, 2H)

! "1( ) }".“ ~ 'R;‘ '

1
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Sodium 3-{6-(2-ethylthio)ethyl-1,3-benzodioxol-5-

Example 22

v1l}propionate

/uﬁcu,cn,scnzcm
™o CH2CH2C02Na

1.9 g of the intended compound in the form of

a white powder was obtained from 2.2 g of 3-{6-(2-
ethylthio)ethyl—l,3—benzodioxol*5-yl}propionic acid

in the same mannef as that of Example 4.

mp. ;218 ~222 T
1 —NMR (30MHz, DMSO—de) & 5 1.20 (t,71=7.2
) CHz, 3L 1.94~2.26 (m, 2H) | 2.28~
‘ 0 88 (m, 8H) . 5.84 (s, 20) | 6.87
(s, 2H)
WS (FAB) oz ;327 (MNa®) | 305 QMH7)

Example 23

[[{2-(1,3—Benzodioxol-5—y1)—1,1—dimethyl}ethyl]thio]-

* acetic acid

30 m% of benzene was added to a mixture of 5 ¢

T . <
Lo .
By .
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of 1-(1,3-benzodioxol-5-yl)-2-methyl-l-propene,

[

2.6 g of mercaptoacetic acid and a catalytic amount

//bf a,a'-azobisisobutyronitrile. The mixture was
refluxed for 2 days. 2.6 g of mercaptoacetic acid
was added thereto and the mixture was refluxed for
one week. 200 m{ of ethyl acetate and 200 mf of
water were added to the reaction mixture and the
layers thus formed were separated. An agueous sodium
carbonate solutionrwas added to the ethyl acetate
layer to extract the intended ¢ompound. The aqueous

| layer was acidified with dilute hydrochloric acid.
After extraction with ethyl acetate, the extract
was washed with water and dried over anhydrous sodium
sulfate. The solvent was distilled off and the
residue was purified according to silica gel column
chromatography (hexane/ethyl acetate/acetic acid =
20:80:1). The product was dissolved in ethyl acetate,
washed with water to remove acetic acid and dried
over anhydrous sodium sulfate. The solvent was
distilled off to obtain 3,33 g of the intended

I
compound in the form of a colorless oil.

'H—NMR (90MHz, CDCl,) & ;1.29 (s, 6H) <

2.78 (s,21) < 3.29 (s, 2H) . 5.92
(s, 2H) . 6.52~6.80 (a,30) ,
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acetate, washed with water and an aqueous common

salt solution and dried over magnesium sulfate.

The solvent was distilled off and the product was
separated according to silica gel column chromato-
graphy (chloroform) to obtain 1.8 g of the intended

compound in the form of a colorless oil.

'H—NMR (90MHz, CDCls) & ;1.00 (t,J=THz, 3H) .
1.94 (m, 2H) | 2.89~3.00 (m, 3H) <
3. 14 (s, 2H) + 5.87 (s, 2H) . 6.62
(m, 3H) . 8.7 (m, 1H)

Example 26

Sodium CC1-{(l,3-benzodioxol-5-yl)methvl }propyllthiol-

acetate

<U::Ii::H/CHz$HSCH;CDzNa
0- CH2CHa

1.7 g of the intended compound in the form of
a white powder was obtained from 1.7 g of C[C1-{(1,3-
!
* benzodioxol-5-yl)methyl}propyllthiolacetic acid in

the same manner as that of Example 4.

mp. ;184 ~188 T (dec) ;
'H—NMR (400MHz, DMSO —ds) 6 ;0.89 (t,J=

-\\"\' SR
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7.3Hz, 30 < 1.31 (o, 1H) . 1.48 (m,
M) . 2.43~2.39 (m, 1H) | 2.80~
9.90 (m, 2H) . 2.90 and 2.96 (ABg, J=
13.9Hz, 21 . 5.96 (m, 28) . 6.635 (m,
1#) . 8.77~6.82 (m, 2H)

MS (FAB) oz ;291 (MH)

Example 27

E{2—(l,3—Benzodioxol-5—y1)ethyl}thiolcyanoacetic acid

0 CH2CH2SCHCOH
< |
0 CN

5.0 g of [{2—(l,3-benzodioxol—5—yl)ethyl}thio]-

acetonitrile was dissolved in 50 m¢ of anhydrous
ether. 22 mf of a 1.6 M solution of n-butyllithium
in hexane was added to the solution at -78°C. The
mixture was stirred at -50°C for 2 h. It was cooled
.again to -78°C and 10 g of dry ice was added thereto.
The temperature of the mixture was elevated to room
temperature. Water was added to the reaction

- mixture. After extraction with chloroform, the
extract was dried over magnesium sulfate and
conceritrated. The residue was purified according

to silica gel column chromatography (chloroform) and
recrystallized from ethyl acetate/hexane to obtain

\

N - N
Viory L
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N,N-Dimethyl-2-C{2~-(1,3-benzodioxol-5-yl)-2-ethyl}-

Example 29

thioJlethanesulfonamide

/CHs
0 CH:CHzSCH:CH:SU:N\\
< :Q/ CHs
0

4 g of 2-0{2-(1,3-benzodioxol-5-yl)ethyl}thiol-
ethanesulfonyl chloride was dissolved in chloroform.
Gaseous dimethylamine was introduced thereinto under
stirring. The chloroform solution was washed with
water and dried over anhydrous sodium sulfate. The
solvent was distilled off and the residue was
purified according to silica gel column chromatography
(chloroform). The product was recrystallized from
isopropyl ether/ethanol to obtain'3.0 g of the

intended compound in the form of colorless crystals.

mp. ;93~04.5%C

H— MR (§0MHz, COCls) & ;2.75 (s, 4H) . 2.83
(s, 6H) < 2.68~3.19 (m, 4H) . 5.8 (s,
2H) . 6.48~6.76 (m, 3H)

S n/z ;317 (7). 149 L 135

Example 30

[{2—(1,3-Benzodioxol-5—yl)ethyl}sulfinyl]propanrz—one

iy,
YR “"1
N
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0 0
I

1
0 CH2CH2SCHL,CCH,
KT

4 g of [{2-(1,3-benzodioxol-5-yl)ethyl}thiol-
propan-2-one was dissolved in 70 m¢ of chloroform.
3.2 g of 90% m-chloroperbenzoic acid was added to
the solution under cooling with ice/water. The
mixture was stirred for 40 min. 150 mf of chloroform
and an aqueous sodium carbonate solution were added
to the reaction mixture. After separation of the
layers thus formed, the chloroform layer was washed
with water three times and dried over anhydrous sodium
sulfate. The solvent was distilled off and the
residue was recrystallized from isopropyl ether to
obtain 3.5 g of the intended compound in the form

of colorless crystals.

mp, ;82~84.5¢C

'H—NMR (90MHz, CDCl.) & :92.32 (s, 3H) .
2.99 (s, 4H) . 3.65 and 3.77 (ABqg,
=13.5Hz, 2H) . 5.89 (s, 2H) . 6.50~
6.77 (m, 3H)

MS (FAB) n./z ;255 (MH*) . 149

Example 31
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5-{2- (Ethylsulfinyl)ethyl}-1,3-benzodioxole

0

: 1
0 CH2aCH2SCH2CHa
G

3.0 g of the intended compound in the form of

colorless crystals was obtained from 4 g of 5-(2-

=

ethylthio)ethyl-1l,3-benzodioxole in the same manner

as that of Example 30.

~mp. ;60.9~61.5T | |
"H—NMR (90MHz, COCl,) & ;1.33 (t,J=T.2Hz,
3H) . 2.71 (q, J=T.2Hz, 2H) | 2.72~
3.18 (m, 4H) . 5.92 (s, 2H) . 6.54~
6.83 (m, 3H).
MS (FAB) m./z ;227 (MH-)

Example 32

5-{2-(l-Methylethylsulfinyl)ethyl}-1,3-benzodioxole

0

1 _
0 CHaCH2SCHCH, )
I
0 CHa

3.7 g of the intended compound in the form of
colorless oil was obtained from 4 g of 5-{2-(1-

methylethyl)thio}ethyl-1,3-benzodioxole in the same

1
i \11 :\",\.
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manner as that of Example 30.

'H—NMR (90MHz, CDClg) & :1.24 (d, J=3. dHz,
3H) . 1.31 (d, J=5. 4Hz, 34) | 2. 45~
3.27 (m, 5H) . 5.88 (s, 2H) . 6.93~

6.78 (m, 3H)
MS (FAB) mz ;241 (MH*) ( 149

Example 33

C{2-(1,3-Benzodioxol-5-yl)ethvl}sulfinyllacetonitrile

0
1

/
. XJ

3.0 g of the intended compound in the form of
colorless crystals was obtained from 3 g of c{2-(1,3-
benzodioxol-5-yl)ethyl}thiolacetonitrile in the same .

manner as that of Example 30.

mp, ;57~39.5%C

'H—NMR (90MHz, CDCly) & ;2.76~3.34 (m, &H)
353 and 3.69 (ABg, J=16. 4Hz, 2H) |
5 00 (s, 2H) . 6.52~6.79 (m, 3H)

MS (FAB) m./z ;238 (MH™) | 149

Example 34 A\

C{2—(1,3—benzodioxol—5-yl)etgyl}sulfonyl]propan—z—one
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<Q::I:::H/CH1CHzﬁCHzCCHa
0 0

4 g of [{2-(1,3-benzodioxol-5-yl)ethyl}thiol-
propan-2-one was dissolved in 70 m& of chloroform.
8.1 g of 90% m-chloroperbenzoic acid was added to
the solution under cooling with ice/water and the
mixture was stirred for 2 h. 150 m2 of chloroform
and an aqueous sodium carbonaté solution were added
to the reaction mixture. After separation of the
layers thus formed, the chloroform layer was washed
with water three times and dried over anhydrous sodium
sulfate. \The solvent was distilled off and the
residue was recrystallized from ethyl acetate/
isopropylfé%her to\obtain 4.1 g of the intended

compound in the form of colorless crystals.

mp. ;97~99<¢ |

H—NMR (90MHz, CDCI,) & ;2.39 (s, 3H) . 2.88
~3.47 (m, dH) . 3.92 (s, 2H) . 5. 89
(s, 2H) « §.50~6. 77 (m, 3H)

MS (FAB) m/z ;270 (M*) . 149

Example 35

5-{2-(Ethylsulfonyl)ethyl}-1,3-benzodioxolei ' (i \

%
.‘:‘\
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0
I

0 CHaCHaSCHaCHs
{ I
0 0

3.5 g of the intended compound in the form of
colorless crystals was obtained from 4 g of 5-(2-
ethylthio)ethyl-l,3-benzodioxole in the same manner

as that of Example 34.

mp, ;90~91°C

i —NMR (90NHz, CDCls) & ;5 1.38 (b, J=T.dHz,
M) . 2.92 (q, J=T.4Hz, 2H)  3.00~
3 99 (m, 4H) « 5.93 (s, 2H) . 6.7~
6.81 (m, 3H)

uS (FAB) n/z ;243 (MH*) < 149

Example 36

5—{2—(1—Methylethylsulfonyl)ethvl}—l,3—benzodioxole

Y
I

<0::Ii:]I/CHzCHzﬁ-%HCHs
0 0 CHa

4.0 g of the intended compound in the form of
colorless crystals was obtained from 4 g of 5-{2-(1~-
methylethyl)thio}ethyl—l,3—benzodioxole in the same

manner as that of Example 34. T
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mp, ;83~85¢
"H—NUR (90MHe, COCla) @ ;1,39 (q, J=6. 8Hz,
6H) . 2.82~3.97 (m, 5H) | 5.90 (s,

2H)  6.44~6.78 (m, 3H)

uS n/z 5256 (MH*) . 149
Example 37 |

[{2-(l,3-Benzodioxol-5-yl)ethyl}sulfonyl]acetonitrile

0
|

0~ CHaCH2SCHACN
LI
0 0

2.95 g of the intended compound in the form of

colorless crystals was obtained from 3 g of ({2-1(1, 3-

benzodioxol-S—yl)ethyl}thio]acetonitrile in the same
manner as that of Example 34,

mp. i 33~95 ¢

'H—NMR-(90MHz, COCl,) & $2.99~3.30 (m, 2H) .

3.33~3.67 (m, 2H) . 3.75 (s, 2H) .

5.91 (s, 2H) | 6.56~6. 88 (m, 34)
NS m/2 5253 (M) ¢ 149

I\!'c Tt
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Compound Group (I-e)

1

Preoarative Example 1

2-(1,3-Benzodioxol—5-yl)ethanethiol

0 CHa2CH.SH
T

750 g of 5-(2-bromoethyl)—1,3—benzodioxole was

dissolved in 1 % of ethanol, followed by the addition
of 312 g of thiourea. The mixture was heated under
reflux on a boiling water bath for 2 hours and cooled,
followed by the addition of'a-solution of 300 g of
'sodium hydroxide in 1 2 of water. The obtained mixture
was heated under reflux on a boiling water bath for

45 minutes and cooled, followed by the addition of

I . 1
A O A ¥
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3 L of watér. The obtained mixture was extracted

with 5 £ of ethyl acetate. The extract was washed
with dilute hydrochloric acid and then with water

until the washings became neutral, dried over anhydrous

sodium sulfate and distilled at 40°C to remove the

solvent. About 570 g of a yelloh oil was obtained.

This oil was purified by silica gel column chromato-
graphy (hexane/benzene = 2 : 1) to obtain 310 g of

the title compound as a colorless oil.

. H-NMUR (S0MHzZ, COCLs) 9 |
1.36(, 1H), 2.6 ~2.9(m, 4H),5.87(s, 2H),

+ 6.50~6. Td(m, 3H)

Preparative Example 2

3-(1,3-Benzodioxol-5-yl) propanethiol
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<[[Jl:©-/CHzCH:CH:SH

25 g of thioacetic acid was added to 53.5 g of
safrole in portions, while stirring the mixture at a
room temperature or under cooling with ice/water.

The reaction was carried out for 30 minutes. A solution
of 20 g of sodium hydroxide in a mixture comprising

100 ml of water and 200 ml of ethanol was added to

the reaction mixture. The obtained mixture w&s heated
under reflux for 20 minutes, cooled, neutralized with
dilute sulfuric acid and extracted with 1 2 of benzene.
The extract was washed with water and the benzene

layer was dried over anhydrous sodium sulfate and
purified by silica gel cplumn chromatography (hexéne)
to obtéin 42.8 g of the title compound as a colorless
‘oil.

+ 'H-HR (90MHz, COCL,) & ;
1.20~1. 46 (m, 1H), 1. 68 ~2. 10 (m, 2H), 2. 34
~2.78(m, 4), 5. 84 (s, 2H), 6. 44 ~6. 75 (m, 3H) -

Preparative Example 3

2—(1,3—Benzodioxol-5-yl)-l—methylethanethiol

i \



2610
<0:©/CHzClHSH
0 CHa

5 g of anhydrous tin chloride was added to 100 g
of safrole. Hydrochloric acid gas was passed though
the mixture under cooling with ice for 1.5 hours.
2 2 of ethyl acetate was added to the reaction mixture,
followed by the dissolution. The obtained mixture
was washed with water twice, dried over anhydrous
sodium sulfate and distilled to6 remove the solvent.
The residue was purified by silica gel column chromato-
graphy (hexané/benzene = 10 : 1) to obtain 41.7 g
of 5-(2-chloropropyl)-1,3-benzodioxole as a colorless
oil. This oil was dissolved in 150 ml of ethanol,
followed by the addition of 48 g of thiourea. The
obtained mixture was heatea under reflux for 7 déys,‘i
cooled and filtered. A solution of 12.8 g of sodium
hydroxide in 100 ml of water was added to the filtrate.
The obtained mixture was heated under reflux for 2
hours, cooled and acidified with dilute sulfuric acid.
1 % of benzene and 1 % of water were added to the
mixture to carry out the phase separation. The benzene
layer was washed with water twice, dried over anhydrous

sodium sulfate and distilled to remove the solvent,.

The residue was purified by silica gel column
\-‘.!’1

€.
poan
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chromatography.(hexane/benzene = 10 : 1) to obtain

8.5 g of the title compound as a colorless oil.

- VH-NHR (90MHz, COCLL) & ;
1.32(d, J=6Hz, 3H), 1. 54(d, J =6Hz, 1H), 2. §1
~2.84(n, 20), 2.90 ~3.35(n, 1H), 5. 86 (s, 2H),
6. 46 ~6. 76 (, 3H)

Example 1 (Compound 1)

2-[{2—(1,3-Benzodioxol—5-yl)ethyl}dithio]ethanol

0 (CHa) 2S-S (CH-) - 0H
WK

35 g of 2-(1,3-benzodioxol-5-yl)ethanethiol and

75 g of 2-mercaptoethanol were dissolved in 150 ml of
ethanol, followed by the addition of 43 g of iodine.
The obtained mixture was stirred at a room temperéture
for 30 minutes, followed by the addition of 2 & of

‘ ethyl acetate and 2 ¢ of water. The mixture was
separated into two phases. The ethyl acetate layer
was washed with water twice, then with 1 % of a 1%

, agqueous solution of sodium hydrogensulfite twice and
finally with water thrice, dried over anhydrous
sodium sulfate and filtered. The filtrate was
distilled to remove the solvent. The residue was

purified by silica gel column chromatography

LNt
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(benzen/ethyl acetate = 10 : 1) to obtain 11.5 g

of the title compound as a colorless oil.

+ "H-NMR (90MHz, CDCL,) & ; ‘
1.98(t, J=THz, 1H), 2. 85(t, J=THz, 2H), 2. 91
(s, 4H),3.89(q, J =THz, 2H), 5.92(s, 2H), 6. 55
~6. 84 (m, 3H)

*US m/z 5 258(M7) , 149

Example 2 (Compound 2)

Bis{2-~(1,3-benzodioxol-5-yl)ethyl}disulfide

0 (CHs) 28-S (CHa)
G

2 g of the title compound was prepared from 3 g
of 2-(1,3-benzodioxol-5-yl)ethanethiol as a colorless
oil according to the same procedure as that described

in Example 1.

m.p.: 76 to 78°C

* VH-NMR (90NHz, COCla) &
2.87(s, 8H), 5. 90 (s, 4R), 6. 51 ~8. 81 (m, §K)
NS m/z; 36204%) . 149

Example 3 (Compound 3)

2-[{2~(l,3-Benzodioxol-5-yl)ethyl}dithiolethyl

nicotinate Y
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0

i
0 (CHa) 255 (CHa) 20C @
< XT w

0

4 g of the 2-[{2-(1,3-benzodioxol-5-yl)ethyl}-
dithiol ethanol prepared in Example 1 was dissolved
in a mixture comprising 20 ml of pyridine and 50 ml
of benzene to obtain a solution. 4 g of nicotinyl
chloride hydrochloride was added to the solution.
The obtained mixture was hegted under reflux for 2
hours and poured into ice/water. The obtained mixture
was weekly basified with sodium hydrogencarbonate.
Ethyl acetate was added to the mixture to carry out
the phase separation. The ethyl acetate layer was
washed with water five times, dried over anhydrous
sodium sulfate and distilled to remove the solvent.
The residue was purified by silica gel column chromato-
graphy (hexane/ethyl acetate = 3 : 1) to obtain 5.4 g

of the title compound as a colorless oil.

« "H-NMR (90MHz, CDC1,) ¢
2.92(s, 4H),3.06(t, J =THz, 2H), 4.62(t, J=
THz, 2H), 5. 92 (s, 2H), 6. 40 ~6. 86 (m, 3H), 7. 30
~7.50(a, 1K), 8. 20~8. 41 (n, 1H), 8. 68 ~8. 85
(, 1H), 9. 14 ~9.34(a, 1H)
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‘S a/z; 3634+ ) 149

Example 4 (Compound 4)

2—[{2—(1,3—Benzodioxol~5-yl)ethyl}dithiojethyl

nicotinate hydrochloride

0
]
0 (CH2) 28-S (CHa4) L0C
(U:G]-/ : _Q HCl

2.5 g of the 2-[{2-(1, 3-benzodioxol =5-yl)ethyl}-

dithiolethyl nicotinate prepared in Example 3 was
dissolved in 20 ml of ethyl acetate, followed by the
addition of a solution of hydrochloric acid in ethyl
acetate. The mixtﬁre was distilled to remove the
solvent. The residue was dissolved in a methanol/
ethanol mixture, followed by the filtration. The
filtrate was concentrated and recrystallized from

an ethanol/isopropyl ether mixture to obtain 2.5 g
of the title compound as a colorless crystal,

m.p.: 113 to 122°C

L VH-NUR(OMHzZ, DMSO-dg) & ;
2.66~3.00(m, 4H), 3. 11(t, J =THz, 2H), 4. 53
(t,J=THz, 2H), 5. 90 (s, 2H), 6. 48 ~§..92 (m, 3
H),7.62 ~1.91(m, 1H), 8.36~8.60(m, 1H),

' o 1N

e
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8. 78~9. 02 (x, 1H), 9.02~9. 24(m, 1H)
CHS @/z ; 363, 149

Elemental analysis: as C17H17N82-HC1
C H N Cl
calculated (%) 51.06 4.54 3.50 8.87

found (%) 51.05 4.51 3.59 8.84

- Example 5 (Compound 35)

2-[{3-(1,3-Benzodioxol-5-yl)propylldithioJethanol

0 (CH2) 3S-S(CH2) 20H
<Uj©f

8.4 g of the title compound was prepared from

27.8 g of 3-(1,3-benzodioxol-5-yl)propanethiol and
5.5 g of 2-mercaptoethanol as a celorless oil according

to the same proceduré as that described in Example 1.

. VH-NMR (30MHz, COCls) & ;

1.72~2. 14(n, 31), 2.48~2.72(m, 4H), 2. 80
(t, J=THz, 2H), 3. 84(q, J=THz, 2H), 5. 85 (s, 2
H), 6.44~6.Td(n, 3H)

S m/z; 2720 ) , 135

Example 6 (Compound 6)

3-(1,3-Benzodioxol-5-yl) propyl phenethyl disulfide

Ly

L Voo
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<g::1:::u/<cnz),s-s<cn,>, 4

1.5 g of the title compound was prepared from
5 g of 3-(1,3-benzodioxol-5-yl)propanethiol and 5 g
of phenethyl mercaptan as a colorless oil according

to the same procedure as that described in Example 1.

- "H-NMR (304Hz, COCls) G

1,70~2.20(m, 2H), 2.50~2.80(m, 4H), 2. 92
(s, 4H), 5. 85(s, 2H), 6. 44 ~6. T8 (o, 3H), 7. 00
~T7.52(m, 5H)

CMS o/z 5 332047 )

Example 7 (Compound 7)

2-{{3-(1,3-Benzodioxol-5-yl)propyl}ldithioJethyl

nicotinate

0

0 (CH2) 3S-S(CH2) 20C —
G

56.1 g of the title compound was prepared from
50 g of the 2-[{3-(1,3-benzodioxol-5-yl)propyl}dithiol-
ethanol and 50 g of nicotinyl chloride hydrochloride
as a colorless oil according to the same procedure

as that described in Example 3,
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« VH-NMR (90M4Hz, COCl,) O ;
172~2.12(m 200, 2.65(q, J="THz 410, 3.00
(t, J=THz, 20), 4. 56 (¢, J =THz, 2H), 5. 85 (s, 2
Ny, §.42~6.70(m, 3H), 7.20~T. 40 (n, 1H),
8. 10~8. 30 (n, 1), 8.58~8.78(m, 1H), 9.0

~9, 22 (m, 1H)
+US m/z 5 3TT(H)

Example 8 (Compound 8)

2-C{3-(1,3-Benzodioxol-5-yl)propyl}ldithioJethyl

nicotinate hydrochloride

0
I '

<U\<T/(CH2)SS“S (CH2) 20C e
R ‘

48 .5 g of the title ;ompound was prepared from
46.1 g of 2-C{3-(1,3-benzodioxol-5-yl)propyl}ldithiol-
‘ethyl nicotinate as a colorless crystal according
to the same procedure as that described in Example 4.

m.p.: 105 to 110°C

. 'H-NMR (90MHz, DMSO-ds) 0 ;
| §8~2.08(m 2H), 2.71(a, J=THz, 4H),3.13
(t, J=THz, 2H), 4,58 (t. J=THz, 2H), 5. 96 (s, 2
0. 6. 54~6.87(n, 3H), 7.69~T.90(n, 10),

e
IO |
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§.44~8.64(m, 1H), 8.87~9.02(m 1H), 9.12
~9.24(m, 1H) |

- MS m/z; 3T
Elemental analysis: as C18H1904N82°HC1

C H N Cl
calculated (%) 52.23 4.87 3.38 8.56

found (%) 52.32 4.80 3.47 8.58

Example 9 (Compound 9)

3-(1,3-Benzodioxol-5-yl) propyl nonyl disulfide

0 (CH2) aS-S(CH2) «CH4
<;@T

6.2 g of the title compound was prepared from
10 g of 3-(1,3-benzodioxol-5-yl)propanethiol and 5 g
of nonyl mercaptan as a colorless oil according to

the same procedure as that described in Example 1.

« "H-NMR (90MHz, COCl,) ¢ ;
0.74~1.02(m, 3H), 1. 08 ~1. 48 (bs, 14H), 1. 80
~2.12(m, 2H), 2. 50 ~2. 76 (m, 6H), 5. 86 (s, 2H),
6. 46 ~6. 75 (m, 3H)

- MS m/z ; 354(M" )

Example 10 (Compound 10)
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2-[{(l,3-Benzodioxol-5-yl)methyl}dithiolethyl

nicotinate

g
I
0 CH:S—S(CH:):UC-—{:?§
KT -
0 o

2.8 g of the title compound was prepared from

2 g of 2-0{(1,3-benzodioxol~5-yl)methyl}dithiolethanol
and 2.2 g of nicotinyl chloride hydrochloride as a
colorless oil according to the same procedure as that

described in Example‘3.

+ "H-NMR (S0MKz, COCly) @ 5
2.76(t, J=THz, 2H), 3.82(s, 2H), 4.45(¢,J
=THz, 2H), 35.89(s,2H),6.952~6.91 (m, 3H),
1.12~7.42(a, 1H), 8.10~8.34(m, 1H), 8.64
~8.87(m, 1H), 9.07~9.28(m, 1H)

*MS m/z ; J49 (M)

Example 11 (Compound 11)

Bis{2-(1,3-benzodioxol-5-yl) -1-methylethyl}disulfide
< ::Iiz]IfCH 2CHS- SCHCH:\\E::]I:?:}
CH: CHa

3.5 g of the title compound was prepareg‘from
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4 g of 2-(1,3-benzodioxol-5~yl)~-l-methylethanethiol
as a colorless oil according to the same procedﬁre

as that described in Example 1.

. VH-¥NR (90MHz, COCLq) & ;
1. 24(d, J=THz, 6), 2.32 ~2.T1(n, 2H), 2. 72
~3.16a, 1), 5.91(s, 4H), 6. 48~6. 82 (n, §
1)

LS m/z; 390 (4°)

Example 12 (Compound 12)

2-C{2-(1,3-Benzodioxol-5-yl) -1-methylethyl}dithiol-

.<0::I::]T/CH2$HS-S(CH2)zUH
0 CHs

5.0 g of the title comﬁound was prepared from 8.4 g

ethanol

- of 2-(1,3-benzodioxol-5-yl)~l-methylethanethiol and
2.24 g of'z—mercaptoethanol as a colorless oil according

to the same procedure as that described in Example 1.

. UH-NMR (90MHzZ, COCIS) & ;
1.27(d, J=THz, 3K), 1. 80~2. 20 (br, LK), 2. 40
~2.80(n, 1K), 2.68~3.25(n, 4), 3.60~
4. 10 (br, 2H), 5. 90 (s, 2H), 6.50~6. 83 (m, 3H)
‘S w/z; 272(H)
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Compound Group (I-f)

Preparative Example 1

2-(1,3-Benzodioxol-5-yl) -2-propanol

, (|ZH3
<0:©/cl-nu
0 CHa
About 600 ml of a 1.5 M solution of methyllithium
in ether was added to 500 ml of tetrahydrofuran to
obtain a mixture. A suspehsion of 93.45 g of 5-acetyl-
1,3-benzodioxole in 900 ml of tetrahydrofuran was
added to the mixture, while keeping it at -20°C by
cooling and the obtained mixture was stirred as such
for one hour. Water was added to the reaction mixture
and the obtained mixture was extracted with ethyl
acetate. The organic layer was washed with a saturated
aqueous solution of common salt and dried over
- anhydrous magnesium sulfate. The resulting mixture

was filtered and the filtrate was concentrated to

obtain 97 g of the title compound as an oil.
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+ 'H-NUR (90MHz, COCL,) & ;
1.54(s, 6H), 1.72(bs, 1H), 5.88(s, 2H),
6.6 ~7.0(n, 3H) |

Preparative Example 2

2-(1,3-Benzodioxol=-5-yl)propene

XY

14.52 g of 2-(1,3-benzodioxol-5-yl)~-2-propanol

was dissolved in 200 ml of benzene, followed by the
addition of a catalytic amount of p-toluenesulfonic
acid monohydrate. The obtained mixture was heated
under reflux in a short-neck Kieldahl flask fitted
with a Dean-Stark reflux condenser for 2.5 hours.

The reaction mixture was washed with a saturated
aqueous solution of sodium hydrogencarbonate and a
saturated aqueous solution of common salt successively,
dried over anhydrous magnesium sulfate and filtered.

" The filtrate was concentrated to obtain 14.33 g of

the title compound as an oil.

¢ VH-NHR (30HHzZ, COCLs) O ;
2.08(bs, 3H), 4.8~5.0(n, 1H), 5.19(bs,
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1H), 5.89¢(s, 2H), 6.5~T.0(m, 3H)

-Preparative Example 3

1-(6-Methyl-1,3-benzodioxol-5-yl)ethanol

32 ml of a 1.4 M solution of methyllithium in
diethyl ether was dissolved in 50 ml of anhydrous
tetrahydrofuran. The obtained solution was cooled
to -40°C in a nitrogen atmosphere, followed by the
addition of 5.0 g of solid (6-methyl-1,3-benzodioxol-
5-yl)carboxaldehyde. The migture was heated to a
room temperature over a period of one hour, followed
by the addition of water. The obtained mixture was
extracted with ether and the obtained organic layer
Qas washed with an aqueoﬁs solution of common salt,
d;ied over magnesium sulfate and distilled to remove
the solvent. The obtained white solid was recrystal-
‘1ized from diisopropyl ether/n-hexane to obtain 2.8 g
of the title compound as a colorless crystal.

m.p.: 61 to 62°C
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« VH-NMR (30MHz, COCls) & ;
1.39(d,J=7HZ.3H). 1. 72 (bs, 1H), 92.22(s,

M), 4.99(m, 1H), 5.83(s, 2H), 6.53 (s, 1H),
6.94 (s, 1H)

Preparative Example 4

l-(6—Methyl-l,3—benzodioxol-5-yl)-l-propanol

<OnCHU.H
0 CHa

A solution of 2.0 g of (6-methyl-1l,3-benzodioxol-

?H,cns

5-yl) -carboxaldehyde in 15 ml of anhydrous tetra-
hydrofuran was dropwise added at a room temperature

to a Grignard reagent prepared from 0.32 g of magnesium
ribbon, 20 ml of anhydrous tetrahydrofuran and 1.4 g

of bromoethane, followed by stirring for 2 hours.

A saturated agueous solution of ammonium chloride was
added to the reaction mixture and the obtained mixture
was distilled to remove the solvent. The residue

‘was extracted with ethyl acetate and the organic

layer was dried over magnesium sulfate and concentrated
in a vacuum. The residue was purified by silica gel
column chromatography (ethyl acetate/hexane = 2 : 8)

to obtain 2.27 g of the title compound as a colorless
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m.p.: 71 to 72°C

crystél.

« "H-NMR (904Hz, COCly) O
0.92(t, J=THz, 3H), 1.68~1.92(m, 2H),
1. 80 (bs, 1H), 2.20(s, 3H), 4.72(t, J=THz,
1K), 5.82(s,2H), 6.52(s, 1H), 6.88(s, 1H)

‘Preparative Example 5

l-(6-Ethy1-l,3—benzodioxol-51yl)-l—E;opanol

CI‘P'IaCH_a |
0:©iCHDH
~<0 CHaCHa

A solution of 3.2 g of (6-ethyl-1,3-benzodioxol-
5-yl) -carboxaldehyde in 10 ml of anhydrous tetra-
hydrofuran was dropwise added at a room temperature
to a Grignard reagent prepared from 0.54 g of magnesium
. ribbon, 10 ml of anhydrous tetrahydrofuran and 2.4 g
of bromoethane to carry out the reaction at the same
' temperature for 2 hours. A saturated agqueous solution
of ammonium chloride was added to the reaction mixture.
The obtained~mixture was distilled to remove the
solvent and the residue was extracted with ethyl

acetate. The organic layer was dried over magnesium

sulfate and concentrated in a vacuum to obtain 3.9 ¢g
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of a crude alcohol as a yellow oil. This oil was

used as such in the subsequent reactions.

« 'H-NMR (90MHz, CDC1,) O ;
0.96 (¢, J=THz, 3H), 1.18(t, J=THz, 3H),
1.72(n, 34), 2.32~2.80(n, 2H), 4. 76(t,J
=THz, 1K), 5.84(s, 2H), 6.58(s, 1K), 6.88
(s, IH)

Preparative Example 6

2-(1,3-Benzodioxol-5-yl) -2-butanol

CHa
|

U::Ii::g/ﬁ-ﬂﬂ
<D CHaCHa
15 ml of tetrahydrofuran and a catalytic amount

of iodine were added to 340 mg of magnesium ribbon

to obtain a mixture. 1.59 g of bromoethane was
gradually added to the mixture in a stream of nitrogen
in such a way that the reaction system was mildly
refluxed. The resulting mixture was heated under
~ reflux for 30 minutes and cooled, followed by the
addition of a solution of 2 g of 5-acetyl-1l,3-
benzodioxole in tetrahydrofuran. The obtained mixture

was stirred at a room temperature for 20 minutes,

followed by the addition of a saturated aqueous
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solution of ammonium chloride and water. The obtained

mixture was extracted with ethyl acetate. The organic
layer was washed with a saturated aqueous solution

of common salt, dried over ahydrous magnesium sulfate
and filtered. The filtrate was distilled to remove

the solvént. 2.27 g of the title compound-wés obtained
as a crude oil.

Preparative Example 7

5-Chloromethyl-6-isopropyl-1,3-benzodioxole

. CH
0 CH< ’
< :@[ CHs
0 CHCT

A‘mixture comprising 30 g of 37% formalin, 13 ml
of concentrated hydrochloric acid and 100 ml. of ethy}
acetate was heated to 55°C, while passing hydrochloric
acid gas through the mixture. A solution df:7.5 g of
5~ isopropyl -1,3-benzodioxole in 20 ml of ethyl acetate
was dropwise added to the resulting mixture and the
obtained mixture was stirred as such for 2.5 hours
and cooled, followed by the addition of benzene.

The obtained mixture was washed with water, dried
over anhydrous magnesium sulfate and filtered. The
filtrate was concentrated to obtain 10.22 g of the

title compound as a crude oil.
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o 'H~NMR (9QYHz, COCl,) 0 ;
1.18(d, J=1. 24z, 6H), 3.31(sept, J=T, 2Hz,
1H), §5.88(s, 2H), 6.70(s, 1H), 6.91(_s.1H)

Preparative Example 8

S-Bromo-6-isopropyl-1l,3-benzodioxole

,CHa
0 CH
% :@[ NCHs
0 Br
2.94 g of 5-isopropyl-1,3-benzodioxole was
dissolved in 30 ml of carbon tetrachloride to obtain
a solution. A solution of 3.15 g of bromine in 5 ml
of carbon tetrachloride was dropwise added to the
solution at a temperature of -5 to 5°C. The obtained
mixture was stirred at 10°C for 8.5 hours. Nitrogen
gas was passed through the resulting mixture, followed
.by the addition of a saturated aqueous solution of
sodium hydrogencarbonate and an aqueous solution of
sodium thiosulfate. The obtained mixture was extracted
-with chloroform and the organic layer was washed with
a saturated aqueous solution of common salt, dried
over anhydrous sodium sulfate and filtered. The
filtrate was concentrated to obtain 4.38 g of the

<

title compound as a crude oil. SR
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o '"H-NMR (90MHz, CDCl,) & ;
1.18(d, J=7. 2Hz, 6H), 3.31(sept, J=T. 2Hz,
1H), 5.88(s, 2H), 6.70(s, 1H), 6.91(s, 1H)

Preparative Example 9

5-(6—Isopropyl—1,3—benzodioxole)carboxaldehyde

7.8 ml of a 1.6 M solution of n-butyllithium
in hexane was added to a solution of 2.34 g of S-bromo-
6-isopropyl-l,3-benzodioxole (crude o0il) in 50 ml of
anhydrous ether at -40°C. The obtained mixture was
heated to -10°C and cooled again to -50°C, followed
by the addition of 4.48 ml of N,N-dimethylformamide.
The obtained mixture was heated under stirring to
raise the temperature thereof to 0°C slowly. Then,
the resulting mixture was acidified with 1 N hydro-
chloric acid, stirred for 30 minutes and extracted
. with ethyl acetate. The organic layer was washed
with a saturated aqueous solution of common salt,
dried over anhydrous magnesium sulfate and filtered.
The filtrate was distilled to remove the §9;vent.1

The residue was purified by silica gel column
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chromatography (hexane) to obtain 1.40 g of the title

compound as a colorless oil.

« '"H-NMR(30MHz, COCL,) 0 ;
1.28(d, J=6. 5Hz, 6H), 3.84(sept, J=§. 5lz,
1H), 5.86(s, 2H), 6.8L(s, 1H), T.23(s, 1H)

Preparative Example 10

a-(6-Isopropyl-1l,3-benzodioxol-5-yl)benzyl alcohol

8.1 ml of a 2.0 M solution of phenyllithium in
a cyclohexane/diethyl ether (7 : 3) mixture was added
to a solution of 2.08 g of 5-(6-~isopropyl-1l,3-
benzodioxol—S-yl)carboxaidehyde in anhydrous ether
'at -60°C. The obtained mixture was stirred overnight
in such a way that the temperature thereof rose to
a room temperature slbwly.. Ice/water was added to
. the resulting mixture and the obtained mixture was
extracted with ethyl acetate. The organic layer was
washed with a saturated aqueous solution of common
salt, dried over anhydrous magnesium sulfatg ﬁnd \

filtered. The filtrate was distilled to remoye:the
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solveﬂt. The residue was purified by silica gel
column chromatography (ethyl acetate/hexane = 2 : 98)
to obtain 2.49 g of the title compound as a colorless

prismatic crystal.

. VH-NYR (30Y4Hz, COCla) &
1,03 (d, J=6. 84z, 3H), 1.18(d, J=6. 84z, 3H),
“9.03(d, J=1. 8Hz, 1), 3.18(a, 1H), 5. 86 (s,
2H), 6.05(d, J=1.8Hz 1), 6. 72 (s, 1H),
6 84(s, 1), 7.05~T. 4(m 5H)

Preparative Example 11

5—Cyanomethyl-6-isopropyl—l,3-benzodioxole

,CHa
Q CH\
< CHs
0 CHaCN
6.9 g of 5-ch10romethyl-6—isoPropyl-l,3-benzodioxole
was dissolved in 100 ml of dimethyl sulfoxide, followed
by the addition of 3.12 g of sodium cyanide. The
obtained mixture was stirred at a room temperature
for 3 hours and distilled to remove the solvent.
Ethyl acetate was added to the residue and the obtained
mixture was washed with water and a saturated aqueous

solution of common salt successively, dried over

anhydrous magnesium sulfate and filtered. Thé'filtrate
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was concentrated to obtain 6.26 g of the title compound

as a crude oil.

 'H-NMR(30M4Hz, COCL,) &
1. 21(d, J=T, 2Hz, §H), 2. 96 (sept, J=T, 2Hz,
IH), 3.60(s, 2H), 5.88(s, 2H), 6. 73 (bs,
2H)

Preparative Example 12

(6—Isopropyl-l,3-benzodioxol—5-yl)acetic acid

/CHa
0 CH
< K\[ NCH,
0 CHaCO.H
6.22 g of 5—cyanomethyl—6-isopropyl—l,3—benzodioxole
(crude o0il) was dissolved in 120 ml of ethanol, followed
by the addition of 40 m1 of water and 12.24 g of sodium
hydroxide. The obtained.mixture was stirred for 20
"hours, while keeping the temperature of an o0il bath
at 100°C. The reaction mixture was concentrated,
followed by the addition of water. The obtained
,mixture was washed with ethyl acetate. The aqueous
layer was acidified with concentrated hydrochloric
acid and extracted with chloroform. The organic layer
was washed with a saturated agueous solution of common

[4

salt, dried over anhydrous magnesium sulfate and |
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filtefed. The filtrate was concentrated to obtain

6.31 g of the title compound as a crude crystal.

. VH-NHR (904Hz, COCLs) & ;
1.17(d, J=6. 5Hz, 6H), 9.99 (sept, J=6. Sz,
1H), 3.58(s, 2H), 5.85(s, 2H), 6. 60 (s, 1H),
6.72 (s, 1H)

Preparative Example 13

2-(6-Isopropyl-1l,3-benzodioxol-5-yl)ethanol

' /
0 CH
g ey
0 CH.CH20H

A solution of 6.25 g of (6-isopropyl-l,3-
benzodioxol-5-yl)acetic acid (crude crystal) in 30 ml
of tetrahyarofuran was dropwise added to a suspension
of 1.6 g of lithiﬁm aluminum hydride in 40 ml of
tetrahydrofuran under cooling with ice. The obtained
mixture was stirréd overnight. 1.6 ml of water,

‘1.6 ml of a 15% aqueous solution of sodium hydroxide
and 4.8 ml of water were added to the resulting mixture
successively under cooling with ice. The obtained
mixture was filtered and the filtrate was concgn?rated.

The residue was purified by silica gel column
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7.1 g of the crude chloro derivative (unpurified)
was dissolved in 50 ml of dimethyl sulfoxide, followed
by the addition of 2.0 g of well-ground sodium cyanide.
The reaction was carried out for 2 hours. Water was
added to the reaction mixture, followed by the extrac-
tion with chloroform. The organic layer was washed
with water twice, dried over magnesium sulfate and
concentrated in a vacuum to obtain 4.4 g of a crude
cyano derivative as a yellow oil,

This cyano derivative and 7 g of sodium hydroxide
were dissolved in a mixture éomprising 20 ml of ethanol
and 20 ml of water. The obtained solution was heated
under reflux for 20 hours. After the completion of
the reaction, the reaction mixture was distilled in a
vacuum to remove the ethanol, followed by the addition
of 200 ml of water. The obtained mixture was washed
with ether. The aqueous layer was acidified with 6 N
'hydrochloric acid and extracted with chloroform.

The organic layer was Qashed with a saturated aqueous
solution of common salt, dried over magnesium sulfate
.and concentrated in a vacuum to obtain a brown solid.
This solid was recrystallized from ethyl acetate to
obtain 1.83 g of the title compound as a pale yellow
needle.

m.p.: 116 to 117°C :
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« UH-NHR (30MHz, COCls) & ;
3.48(s, 20), 3.88(s, 2H), 5.86(s, 2H),

6.56(s, 1H), 6.64(s, 1H), 6.80~T. 40 (m,
SH), 8.40 ~10.0(bs, 1H)

Preparative Example 15

2—(6-BenzylFl,3-benzodioxol-5—y1)ethanol

0 CH.CH;0H
<
0 CHa2

A solution of 1.82 g of (6-benzyl-1l,3-benzodioxol-
S~yl)acetic acid in 22 ml of anhydrous tetrahydrofuran
was dropwise added at 0°C to a suspension of 0.38 g
of lithium aluminum‘hydride in anhydrous tetrahydrofuran.
The obtained mixture was warmed to a room temperature
to carry out the reaction for 4 hours, followed by
the addition of water. The mixture was filtered to
remove the precipitate. The filtrate was concentrated
in a vacuum to obtain a yellow oil residue. This
residue was purified by silica gel column chromato-
graphy (ethyl acetate/hexane = 2 : 8) to obtain 1.42 g
of the title compound as a colorless crystal.

m.p.: 64 to 65°C
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. H-NHR (90KHz, COCLa) &
0 16(t, J=THz, 20y, 3.64(a, 20, 3.90(s.
aHy. 5.86(s, 2H), 6.56(s, 1K), 6.86(s, 1K),
6. 80~T. 34(n, 5H)

Example 1
[{1-(l,3-Benzodioxol-5—yl)butyl}thio]acetic acid

CH2CHaCHs

<0::I::]I,cuscnacuzu
0 - .

A mixture comprising 103 g of 1-(1,3-benzodioxol-
5-yl) -1-butanol, 73.3 g of mercaptoacetic acid, 0.1 g
of D-10-camphorsulfonic acid and 500 ml of benzene
was heated under reflux for 2 hours, followed by the
addition of 2000 ml of ether. The'obtained mixture
was washed with water and extracted with 750 ml and
then 100 ml of 1 N sodium hydroxide successively.

The extracts were combined, washed with ether and
chloroform successively, acidified with concentrated
hydrochloric acid and extracted with ethyl acetate
(800 ml and 400 ml). The extracts were combined,
washed with water, dried over magnesium sulfate and
concentrated in a vacuum to obtain 132 g of a\crgde

product. This crude product was purified by §ilica'
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gel chromatography (ethyl acetate/hexane/formic acid
= 100 : 900 : 1) to obtain 127 g of a colorless oil.

This oil was crystallized from n-hexane to obtain

115 g of the title compound as a white crystalline
powder.

m.p.:t 59 to 61°C

. H-NNR (90MHz, COCLa) O ; |
0.88 (s 3H), 1.12~1.52(n, 2H), 1. 78~
1.94(m, 2H), 2.92 and 3.03(ABq, J=15Hz,
oMy, 3.92(t, J=THz, 1K), 5.92(s, 2H), 6.68
~6. 80 (m, 3H)

Example 2

[{l¥(l,3-Benzodioxol-5—yl)-l-methylethyl}thio]acetic
acid |

CH: CH:

\

600 ml of benzene, 59.5 g of mercaptoacetic acid
-and a catalytic amount of D-10-camphorsulfonic acid
were added to 97 g of 2-(1,3-benzodioxol-5-yl) -2~
propanol. The obtained mixture was heated under
reflux for 4 hours and distilled to remoy?‘Ehe sglyent.

The pH of the residue was adjusted to 10 with a 1N

)
e
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aqueous solutkon of sodium hydroxide. The resulting
mixture was washed with ethyl acetate. 4N hydrochloric
acid was added to the mixture under cooling with ice
to acidify the aqueous layer. The resulting mixture
was extracted with chloroform. The organic layer
was washed with water, dried over anhydrous magnesium
sulfate and filtered. The filtrate was concentrated
to obtain a crude crystal. This crude crystal was
recrystallized from diisopropyl ether to obtain 62.70 g
of the title compound as a colorless crystal.

The above pfdcedure was repeated except that
38.73 g of 2~(1,3-benzodioxol-5-yl)propene was used
instead of the corresponding propanol to obtain 37.32 g
of the title compound. |

m.p.: 78.5 to 80°C

« TH-NHR (90MHz, CDCL4) & ;
1.68(s, 6H), 2.99(s, 2H), 5.88(s, 2H), "
6. 64(d, J=8. 3Hz, 1K), ‘6. 86 (dd, J=8. 3Hz, |
2.5Hz, 1H), 6.99(d, J=2.5Hz, 1H), 8.0~ |
9. 0(br, 1H) - J

Example 3
C{1-(6-Methyl-1,3-benzodioxol-5-yl)ethyl}thioJacetic

acid Lt 1 ' !

i
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C|Ha
<UIIECHSCH:CILH
0 CHa

3.7 g of mercaptoacetic acid and a catalytic
amount of D-l0-camphorsulfonic acid were added to
3.2 g of 1—(G-methyl-l,3—benzodioxol-5—yl)ethanol,
followed by the addition of 100 ml of benzene. The
obtained mixture was heated under reflux for one hour,
washed with water and extracted with a 1N aqueous
solution of sodium hydrbxide. The aqueous layer was
washed with ethyl acetate, acidified with 1 N hydro-
chloric acid and extracted with chloroform. The
organic layer was dried over magnesium sulfate and
distilled to remove the solvent. The obtained crystal-
line residue was recrystallized from diisopropyl ether
to obtain 4.2 g of the title compound as a colorless
crystal.

m.p.: 93.5 to 94.5°C

« 'H-NMR (90MHz, COCl,) &

1.51(d, J=THz, 3H), 2.26(s, 3H), 2.92 and
3.12 (ABq, J=16Hz, 2H), 4.39(a, J=THz, 1H),

5.85(s, 2H), 6.54(s, 1H), 6.94(s, 1H),
10. 12 (m, 1H) : A

i
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C{l1-(6-Methyl-1,3-benzodioxol-5-yl)propyl}thiolacetic

acid

EH:CH:

<U::I::jI:CHSCHzCUzH
0 CHs

2.27 g of 1-(6-methyl-1l,3-benzodioxol-5-yl)-1-
propanol, 0.1 g of p-toluenesulfonic acid and 1.52 g
of mercaptoacetic acid were dissolved in 80 ml of
benzene to obtain a solution. This solution was
heated under -reflux for 12 hours, while removing
generated water. The reaction mixture was poured
into water. The agqueous layer was basified and washed
with ether. The aqueous layer was acidified and
extracted with chloroform. The organic layer was
washed with water, driéd over magnesium sulfate and
concentrated in a vacuum to obtain a pale yellow
solid. This solid was purified by silica'gel column
chromatography (ethyl acgtate/hexane =2 : 8) to
obtain 2.83 g of the title compound as a white crystal.

m.p.: 98 to 99°C

« 'H-NMR (90MHz, CDC1,) @ ;

0.88(t, J=THz, 3H), 1.60~2.12(m, 2H), . .
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2.24(s, 30), 2.96 and 3. 08 (ABq, J=14Hz, 2H),
4. 26 (dd, J=QHz, THz, 1#), 5.92(s, 2H), 6.62
(s, 1H), 6.98(s, 1H)

Example 5
({1-(6-Ethyl-1,3-benzodioxol-5-yl)propyll}thiolacetic

acid

ﬁHzCH:
0 —CHSCH.CO2H
<o:©ICH,_CH= |
4.0 g of ethyl [{l1-(6-ethyl-1l,3-benzodioxol-5-yl) -
propyllthiolacetate and 2.6 g of sodium hydroxide
were dissolved in a mixture comprising 20 ml of water
and 20 ml of ethanol. The obtained solution was
heated under reflux for 2 hours and distilled to
remove the ethanol. The fesidue was washed with ether.
fhe aqueous layer was acidified and extracted with
chloroform. The extract was washed with water, dried
over magnesium sulfate and concentrated in a vacuum.
‘The residue was purified by silica gel column chromato-
graphy (ethyl acetate/hexane = 2 : 8) to obtain 2.8 g
of the title compunds as a colorless crystal.

m.p.: 88 to 89°C
« "H-NMR (90MHz, COCl,y) 0
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0.92(t, J=THz, 3H), 1.16(t, J=THz, 3H),
1.56~2.12(a, 2H), 2.24~2. 76 (m, 2H),
2.95 and 3.08(ABq, J=16Hz, 2H), 4.20(t, J=
THz, 1H), 5.88(s, 2H), 6.58(s, LH), 6.90
(s, 1H), §.72(bs, 1H)

Example 6
C{ (6-Methyl-1,3~benzodioxol-5-yl)methyl}thioJacetic

<0:</\[CHzSCH:C02H
0 CHa

A suspension of 6.0 g of S5-chloromethyl-6-

acid

methyl-1,3-benzodioxole, 6.0 g of mercaptoacetic acid
and 6.5 g of sodium hydroxide in 130 ml of 50% agueous
ethanol was heated under ;eflux for one hour and
concentrated, "followed by the addition of water.

The mixture was washed with ethyl acetate. The
aqueous layer was acidified with 1IN hydrochloric

acid and extracted with chloroform. The organic layer
‘'was dried over magnesium sulfate and distilled to
remove the solvent. The residue was chromatographed
over a silica gel column and eluted with chloroform

to obtain a crude crystal. This crude crystal was

recrystallized from diisopropyl ether to obtaintl}G g



254~

26101

of the title compound as a colorless crystal.

m.p.: 90 to 92°C

+ UH-NUR (90MHz, COCLs) &
2.30(s, 3K), 3.14(s, 2H), 3.7T6(s, 2H),
5.86(s, 2H), §.60(s, 1H), 6.70(s, 1K)

Example 7
C{1-(1,3-Benzodioxol-5-yl) -2-methylpropyll}thiolacetic
acid
/CH:
.CH\
| “CHs

<U::I:::H/CHSCH:C02H
g—

A mixture comprising 2 g of 1-(1,3-benzodioxol-
5-yl)-2—methyl-l-propanol, 1.3 g of mercaptoacetic acid,
a catalytic amount of p-toluenesulfonic acid and 50 ml
of benzene was heated under reflux for 5.5 hours,
followed by the addition of ethyl acetate. The
mixture was washed with water and extracted with a
‘2N aqueous solution of sodium hydroxide. The aqueous
layer was washed with chloroform, acidified with
dilute hydrochloric acid and extracted with ethyl
acetate., The extract was washed with water,,driq%d

R4

over anhydrous magnesium sulfate and concentrated in
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a vacuum to obtain a residue. This residue was
purified by silica gel column chromatography (chloro-
form/methanol = 20 : 1) to obtain 2.14 g of the title

compound as a colorless oil.

« "H-N¥R (90MHz, COC1l,4) & ;
0.81(d, J=T. Oz, 3H), 1.09(d, J=1. OHz, 3K),
1.80~2.23(n, 1H), 2.88 and 3.01(ABq, J=
15. LHz, 2H), 3.73(d, J=0.0Hz, 1K), 5.89(s,
oM, 6.61 ~6.89(n, 31), 8.13~8. 69 (bs,
1H)

Example 8
Sodium C{1-(1,3-benzodioxol-5-yl)-2-methylpropyl}thiol-

.acetate

CH
cni: ;
| CH,
C

0 _CHSCH4COzNa
-]

3.99 ml of a 2N aqueous solution of sodium
‘hydroxide was added to 2.14 g of [{1-(1,3-benzodioxol-
5-yl) -2-methyl-l-propyl}thiolacetic acid to obtain
a solution, followed by the addition of ethanol.

The mixture was distilled to remove the solvep@,

Ether was added to the obtained residue to generate
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a precipitate. This precipitate was separated by
filtration and dried to obtain 2.2 g of the title
compound as a white powder.

m.p.: 243 to 250°C (decomp.)

. TH-NMR(OHHzZ, DMSO-ds) & ;
0.75(d, J=7. 0Hz, 3H), 1.01(d, J=T,0Hz, 3H),
1.61~2.22(n, 1K), 2.62 and 2.70(ABq, J=
13. 5Hz, 2H), 3.63(d, J=8. 3Kz 1K), 5.97(s,
9H), 6.50 ~T.02(n, 3H)

« US(FAB) m/z ;313(MNa*)I

Example 9
£{1-(1,3-Benzodioxol-5-yl)pentyllthiolacetic acid

EH:CH:CH:CH:

<U::Ii::H/CHSCH:CDzH
0- .

2.0 g of the title compound was obtained as a
colorless oil from 2g of 1-(1,3-benzodioxol-5-yl)-
l-pentanol according to the same procedure as that

described in Example 7.

o« 'H-NMR(90MUHz, COCLy) G
0.70~0. 98 (m, 3H), 1.04~1. 54(m, 4H),
1.60~2.02(m, 2H), 2.90 and 3.02(ABq,'J= =
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14, 4liz, 2H), 3.88(t, J=THz, 1H), §.90¢(s,
2H), 6.62 ~6.90(m, 3H), 6.62~7.34(bs,
1H) |

Example 10

Sodium E{l-(l,3-benzodiéxol-5-yl)pentyl}thiolacetate

?HzCHzCH2CHh

0 CHSCH2CO2Na
Gy

1.9 g of the title compound was prepared‘from
2.0 g of [{1-(1,3-benzodioxol-5-yl)pentyllthiolacetic
acid as a white power according to the same procedure
as that deccribed in Example 8.

m.p.: 232 to 242°C (decomp.)

.« VH-NMR (30MHzZ, DUSO-d¢) @ ; |
0.62~0.80(m, 3H), 0.94~1.38(m, 4H),
1.34~1,88(m, 2H), 2.67 and 2.75(ABq,J=
13. 3Hz, 2H), 3. 83(t, J=T7.0Hz, 1H), 5.97(s,
2H), 6.60 ~6.90(m, 3H)

*US(FAB) m/z ;327 (HNa®)

Example 11

E{l-(L,3-Benzodioxol-5—yl)-l—methylpropyl}thioJacetib

acid




26101

CHa CHaCHa

0 \C—/SCH CO.H
¢ XV

50 ml of benzene, 1.29 g of mercaptoacetic acid
and a catalytic amount of p-toluenesulfonic acid
monohydrate were added to 2.27 ¢ of 2-(1,3—benzodioxol—
5-yl)—2—butanol (crude oil) . The obtained mixture
was heated under reflux for 11 hours and cooled,
followed by the addition of benzene. The obtained
mixture was washed with water, followed by the addition
of a 1N agueous solution of sodium hydroxide. The
alkaline layer was separated, washed with ethyl
acetate, acidified with concentrated hydrochloric
acid and extrated with chloroform. The organic layer
was washed with water, dried over anhydrous magnesium
~sulfate and filtered. The filtrate was distilled
to remove the solvent. The residue was purified by
silica gel column chromatography (chloroform) to obtain

1.11 g of the title compound as a colorless oil.

. UH-NUR (30MHz, COCLs) &
0.82(d, J=T. 2z, 31, 1.68¢s. 38, LT ~
2 1(n oM, 5. 90(s, 2H), 6.83(d, J=T.3Hz,
{H), 6.82(dd,J=T.9Hz and 1.8Hz, 1,
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6.96(d, J=1. 8Hiz, LH), 7.4 ~8.6(br, 1H)

Example 12

Sodium C{1-(1,3-benzodioxol-5-yl)~-l-methylpropyl}thiol-

acetate

GHa CHaCHa
N\ ./

<0::I::]I/C-SCH3CUzNa
U .

1.00 g of the title compound was obtained from
1.04 g of [{1-(1,3-benzodioxol~5-yl)-1-methylpropyl}-
thioJacetic acid as a white powder according to the
same procedure as that described in Example 8.

m.p.: > 280°C

« 'H-NMR(90MHz, DMSO-ds) & ;
0.72(bt, J=T7.2Hz, 3H), 1.52(s,3H), 1.6~
2. 1(m, 2H), 2.70(ABq, J=13. 3Hz, & v=20.5),
5.97(s, 2H), 6.5 ~T.1(m 3H)

+ MS(FAB) m/z ;313 (MNa* ), 291(HH")

-Example 13

LC1-{1-(1,3-Benzodioxol-5-yl)-2-phenyllethyllthioJacetic

acid
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ok <)
0 CHSCH.CO-.H
LT

5.5 g of the title compound was obtained from
5.0 g of {1-(1,3-benzodioxol~-5-yl)-2-phenyl}ethan-1-ol
as a colorless needle according to the same procedure
as thét described in Example 7.

m.p.: 99 to 100°C

o '"H-NMR (90MHz, CDCl,) & ; _
©2.92 and 3.04(ABqg, J=14. 4Hz, 2H), 2.88~
3.36(m, 2H), 4.20(t, J=T. 2Hz, 1H), 5.90(s,
2H), 6.48 ~6.T6(m 2H), 6.84(s, LH),
6. 88~17. 36 (m, 5H), 9.50~10.00(br, LH)

Example 14

Sodium [C1-{1-(l,3-benzodioxol-5-yl)-2-phenyllethyll-

| | c‘m@
0 CHSCHCO,Na
G

1.7 g of the title compound was obtained from

thioJacetate

2.0 g of CC1-{1-(1,3-benzodioxol-5-yl)-2-phenyl}ethyll-

thioJécetic acid as a white powder according to the



‘l’\ Zdl iw

26101

same procedure as that described in Example 8.

m.p.: 201 to 215°C (decomp.)

-,‘H—NMR(400MHZ,DMSU-ds) d
9 71 and 2.79(ABg, J=13.9Hz, 21, 3.00
(dd, J=9. 2Kz and 13. THz, 1H), 3.12(dd, J=
6.2Hz and 13.9Hz, 1H), 4,19(dd, J=6. 2Hz
and 9. 58z, 1H), §.95(m, 2H), 6.64(dd, J=
1.5Hz and 8. 1Hz, 1H), 6.72(d, J=T.THz, 1H),
6.865(d, J=1. 8Hz, 1H), 7.08 ~7.19(m, 5H)

« US(FAB) m/z ; 339 (MH*)

Example 15

[{l—(6-Methyl—l,3-benzodioxol-5-yl)butyl}thio]acetic

acid

ﬁHzCHzCH:
<U::Ii:]I:CHSCH3CU=H
0 CHa
A solution of 5.0 g of (6 -methyl-1,3-benzodioxol-

5-yl)-carboxaldehyde in 20 ml of tetrahydrofuran was
‘dropwise added at a room temperatvre to a Grignard
reagent prepared from 0.86 g of magnesium ribbon,

10 ml of tetrahydrofuran and 4.4 g of l-bromopropane.

The obtained mixture was stirred at a room temperature
e V!

for one hour, followed by the addition of a saturated
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aqueous solution of ammonium chloride. The obtained
mixture was extracted with ether. The organic layer
was washed with an aqueous solution of common salt,
dried over magnesium sulfate and distilled to remove
the solvent. 5.6 g of (6-methyl-l,3-benzodioxol-5-yl) -
butan-1-0l was obtained.

m.p.: 65.5 to 66.5°C (isopropyl ether/petroleum

ether)

« 'H-NUR (904Hz, COCLs) & ;
0.92(m 3H), 1. 16~1.80(m, 5H), 2.21(s,
3H), 4.83(n, 1), 5.85(s,2H), 6.55(s, 1),
6.92(s, 1H)

This product was used in the following reaction
without being purified.

A solution of 5.6 g of (6-methyl-l,3-benzodioxol-

S5-yl)butan-1-0l, 4.8 g of mercaptoacetic acid and

a catalytic amount of D-l0-camphorsulfonic acid in
60 ml of benzene was heated under reflux for 3 hours,
followed by the addition of ethyl acetate. The obtained
mixture was washed with water and extracted with a
1IN aqueous solution of sodium hydroxide. The aqueous
layer was washed with ethyl acetate, acidified with
1N hydrochloric acid and extracted with chloroform.

The organic layer was dried over magnesium sulfate
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and distilled to remove the solvent. The obtained
residue was chromatographed over silica gel column

and eluted with chloroform to obtain a colorless
crystal. This crystal was recrystallized from isopropyl
ether/hexane to obtain 4.1 g of the title compound

as a colorless prismatic crystal.

m.p.: 77.5 to 78°C

« "H-NMR(90MHz, COCl,) 4
0.88(m, 3H), 1.10~1.50(m, 2H), 1.60~
1.90(m, 2H), 2.22(s, 3H), 2.89 and 3.05
(ABq, J=16Hz, 2H), -4. 26 (t, J=THz, 1H), 5. 86
(s, 2H), 6.52(s, 1H), 6.89 (s, 1H)

Example 16

Sodium [{1-(6-methyl-1,3-benzodioxol-5-yl)butyl}thiol-

acetate

EH:CH:CHO
0::Ii:]I:CHSCHzCO:Na
NENG
3.2 g of the title compound "as prepared from
3.0 g of [{l—(6-methyl—l,3-benzodioxol-5—yl)butyl}thiol-
acetic acid as a white powder according to the same

procedure as that described in Example 8. "'

m.p.: 233 to 236°C (decomp.)
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- VH-NUR (400MHz, DHSO-ds) @ ;
0.82(t, J=T. 3z, 3H), 1. 12~1.27(m, 2H),
1.58~1. 68 (n, 1H), 1.70~1.79(m, LH),
2.21(s, 3H), 2.67 and 2.71(ABq, J=13. 9Hz,
2H), 4.15(dd, J=6, 2Hz and 8. 8Hz, 1H), 5.93
(0, 20), 6.67(s, 1H), §.87(s, 1K)

« MS(FAB) m/z ;327 (MNa*), 305 (MH*)

Example 17

C{(6-Isopropyl-1l,3-benzodioxol-5-yl)methyllthiolacetic

acid _
CH
0 CH:: °
QT
0 CHaSCHACOAH

A suspension of 3.3 g of 5-chloromethyl-6-
isopropyl-l,3-benzodioxocle (crude oil) in 10 ml of
- ethanol was added to a liquid mixture comprising 2.1 g
of mercaptoacetic acid, 3 g of sodium hydroxide,
25 ml of ethanol and 25 ml of water to carry out the
reaction at 80°C for 40 minutes. The reaction mixture
was concentrated, followed by the addition of water.
The obtained mixture was washed with ethyl acetate.
Concentrated hydrochloric acid was added to the
mixture to acidify the aqueous layer, followed by the

extraction with chloroform. The extract was washed
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with water, dried over anhydrous magnesium sulfate
and filtered. The filtrate was distilled to remove
the solvent. The residue was purified by column
chromatography to obtain 2.45 g of the title compound
as a colorless prismatic crystal.

m.p.: 83 to 84°C

. U§-NUR (30MHz, COC1) & o
1.21(d, J=T. 28z, 6H), 3.16(s,21), 3.18
(sept, J=7. 2z, 1), 3.82(s, 2H), 5.90(s,
oH), 6.68(s, 1H), 6.72(s, 1H), 6.6~8.0
(br, 1H)

Example 18

Sodium E{(6—isoprogyl-l,3-benzodioxol-5-yl)methyl}thio]—

acetate

/
0 CH
(LI gt
0 CH:SCH:CO:N&

2.01 g of the title compound was prepared from
'2.03 g of E{(6-isopropyl-l,3—benzoﬂioxol-5-yl)methyl}-
thiolacetic acid as a white powder according to the
same procedure as that described in Example 8.

m.p.: 213 to 215°C (decomp.)

. 'H-NHR (3QMHz, DHSO-de) O ;

! T 2
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1.13(d, J=6, 8Hiz, 6H), 2.87(s, 2H), 3.20
(sept, J=§. 8Hz, 1H), 3.68(s, 2H), 5.87¢(s,
2H), 6.74(s, 1H), 6.76(s, 1H)

« US(FAB) m/z ;313 (MNa*), 291 (MH*)

Example 19

({a-(6-Isopropyl-1,3-benzodioxol-5-yl)benzyl}thiol-

acetic acid

0 CH
G Gt
0 ?HSCH:CD:H

1.2 g of a~(6-isopropyl-1,3-benzodioxol~5-yl) -
benzyl alcohol was dissolved in 10 ml of benzene,
followed by the addition of 490 mg of mercaptoacetic
acid and a catalytic amount of p-toluenesulfonic acid
monohydrate. The obtained mixture was heated under
reflux for one hour and cooled, followed by the addition
of benzene. The mixture was washed with water, followed
by the addition of a 1N aqueous solution of sodium
hydroxide. The alkaline layer was separated, acidified
with concentrated hydrochloric acid and extracted
with chloroform. The extract was washed Qith wate¥,

dried over anhydrous magnesium sulfate and filtered.
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The filtrate was distilled to remove the solvent.

The residue was purified by silica gel column chromato-
graphy (hexane/chloroform = 3 : 7) to obtain 1.42 ¢

of the title compound as a colorless prismatic crystal.

m.p.: 113.5 to 114.5°C

« 'H-NMR(30MHz, COCl,) O ;
1.05(d, J=6. 8Hz, 3H), 1.22(d, J=T7. 2Hz, 3H),
3.10(s, 2H), 3.28(m, 1H), 5.73(s,1H), 5.7
~6.0(m, 2H), 6.68(s, 1H), 6.98(s, 1H),
7.05~17.60(m, 5H)

Example 20

Sodium [{a-(6-isopropvl-l,3-benzodioxol-5-yl)benzyl}-

thiolacetate

0 CH .
G et
0 CHSCH:CU:NE

1.21 g of the title compound was prepared from
‘'1.28 g of C{o-(6~isopropyl-1,3-ben- odioxol-5-yl) -
benzyl}thiolacetic acid as a white powder according
to the same procedure as that described in Example 8.

m.p.: 199 to 203°C (decomp.)
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o "H-NMR (90MHz, DMSO-ds) 0 ;
0.93(d, J=6. 8Hz, 3H), 1.14(d, J=6. 8Hz, 3H),
2.78(s, 2H), 3.0 ~3.7(n, 1H), 5. 68(s, 2H),
5.8 ~6.05(n, 2H), 6.76(s, 1), 6.94(s,
1H), 7.05 ~T.45(m, 5H)

« US(FAB) m/z ; 389 (MNa*)
Example 21

C{ (6-Benzyl-1,3-benzodioxol-5-yl)methyl}thiolacetic

<0:©:cngscn,cuzn
0 CH, @

0.93 g of the title compound was prepared from

acid

3.5 g of 6-benzyl~-5-chloromethyl-1,3-benzodioxole as
a colorless crystal according to the same procedure
as that described in Example 17.
m.p.: 99.5 to 100.5°C
« '"H-NMR(90MHz, COC1ly) 4 ;
3.10(s, 20, 3.72(s, 2H), 3.98(s, 2H),
5.86(s, 2H), 6.94(s, 1H), 6. 76(s, 1H),

 6.92~T.35(a, 5H), 8.00~8.80(br, LH)
Example 22

Sodium C[{ (6-benzyl-1,3-benzodioxol=5-yl)methyl}thiol-

acetate
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0.95 g of the title compound was prepared from
0.93 g of t{ (6-benzyl-1,3-benzodioxol-5-yl)methyl}thiol-
acetic acid as a white powder according to the same
procedure as that described in Example 8.

m.p.: 195 to 205°C (decomp.)

. 'H-NHR(400MHz, DHSO-de) & 5
2.86(s, 2H), 3.65(s,2H), 4.00(s, 2H),
5.94(s, 2H), 6.64(s, 1K), 6.87(s, 1K),
7.16~7.18 (n, 3H), 7.25~7.29(m, 2H)

< US(FAB) a/z ;339 (4H")

Example 23

E{Z-(6-Isopropyl-l,3-benzodioxol—5—yl)ethyl}thiol-

acetic acid

CH

0 CH:: P
G oiencnns
0 CHaCH2SCHACOSH

2.41 g of 2-(G-isopropyl-l,3—benzodioxol—5—yl)—
ethanol was dissolved in 50 ml of methylene chloride,

followed by the addition of 3.51 g of triethylamine.
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3.31 g of methanesulfonyl chloride was dropwise added
to the obtained mixture at =-10°C. The obtained mixture
was stirred at -10°C for 40 minutes, followed by the
addition of ice/water. The obtained mixture was
acidified with 1N hydrochloric acid and extracted
with methylene chloride. The extract was washed with
water and a saturated aqueous solution of common
salt successively, dried over anhydrous magnesium
sulfate and filtered. The filtrate was concentrated
to obtain a methanesulfonate derivative as a crude
oil.

A solution of this derivative in 15 ml of ethanol
was aropwise added to a mixture comprising 1.60 g
of mercaptoacetic acid, 2.3 g of sodium hydroxide,
15 ml of ethanol and 15 ml of water. The obtained
mixture was stirred at 80 to 90°C for 2 hours and
concentrated, followed by the addition of water.
The mixture was washed with ethyl acetate, acidified
with concentrated hydrochloric acid and extracted
with chloroform. The extract was‘washed with water,
dried over anhydrous magnesium sulfate and filtered.
The filtrate was distilled to remove the solvent.
The residue was purified by silica gel column chromato-
graphy (chloroform) to obtain 2.72 g of the title

compound as a colorless prismatic crystal.
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m.p.: 75.5 to 76°C

« 'H-NMR(30MHz, COCl,) @ ;
1.18(d, J=T. 2liz, 6H), 2.81(bs, 4H), 3.04
(sept, J=T, 2Hz, 1H), 3.24(s, 2H), 5.83(s,
2H), 6.56(s, 1H), 6.69(s, 1H), 8.1~9.0
(br, 1H)

Example 24

Sodium [{2-(6-isopropyl-l,3-benzodioxol-5-yl)ethyl}-

thioJacetate

CH3
0 cn<°
G macn,on,
D CH:CH:SCH:CU:N&

2.45 g of the title compound was prepared from
2.36 g of [{2-(6-isopropyl-1,3-benzodioxol-5-yl) -
ethyllthiolacetic acid a§ a white powder according
to the same procedure as that described in Example 8.

m.p.: 213 to 215°C (decomp.)

. VH-NHR (0MHz, DUSQ-de) & ;
1124, J=6. 8Hz, 6K), 2.45- 2.85(m, 4H),
9.96 (s, 2H), 3.04(sept, J=6. 8Hz, 1H), 5. 86
(s, 2H), 6.66(s, 1K), 6.74(s, 1H)

« US(FAB) m/z ;327 (MNa*), 305 (MH*)
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Example 25

C{2-(6-Benzyl-l,3-benzodioxol-5-yl)ethyl}thiolacetic

<o:©:cmt:i1,scnzcozu
0 CH:‘@

0.93 g of the title compound was prepared from

acid

1.4 g of 2-(6-benzyl-1l,3~-benzodioxol-5-yl)ethanol
as a colorless transparent oil according to the same

procedure as that described in Example 23.

« "H-NMR(90MHz, COCl,) & ;
2.44~2.96(n, 4H), 3.14(s, 2H), 3.90Cs,
2H), 5.88(s, 2H), 6.56(s, 1K), 6.64(s, 1H),
6. 76~17. 36 (m, 5H)

Example 26

Sodium [{2-(6-benzyl-l,3-benzodioxol-5-y1l)ethyl}thiol-

acetate

<o\/<\/[cﬂzcnzscnzcngna
0 CH:‘@

1.0 g of the title compound was prepared from
0.93 g of [{2~-(6-benzyl-1,3-benzodioxol-5-yl)ethyl}-

thioJacetic acid as a white powder according to the
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same procedure as that described in Example 8.

m.p.: 185 to 205°C (decomp.)

. UH-UR (400MHz, DHSO-ds) &
9. 50~2. 54 (m, 2H), 2.66~2.70(n, 2H),
2.89(s, 100, 3.90(s, 1), 5.93(s. 1N,
6. 69(s, 1), 6.80(s, 1H), T.12~T.18(n,
), 1.25 ~7. 28 (n, 2H)

« MS(FAB) m/z ; 353 (MH")

Example 27

C{1-(1,3-Benzodioxol-5-yl) -l-methylethyl}thiolacetamide

CHs CHs

N/
0 CSCH,.CONHa
<01ij

500 mg of E{l—(1,3—benzodioxol—5-yl)-l-methylethyl}-
thioJlacetic acid was dissolved in 10 ml of benzene,
followed by the addition of 0.79 ml of thionyl chloride.
The obtained mixture was stirred at a room temperature
for 15 hours and distilled to remove the solvent.

3.5 ml of tetrahydrofuran was added to the residue.
The obtained mixture was dropwise added to 30 ml of
aqueous ammonia. The mixture was stirred at a room
temperature for 30 minutes and extracted with’chlyroform.

P \
The extract was washed with a saturated aqueous
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solution of common salt, dried over anhydrous magnesium
sulfate and filtered. The filtrate was distilled to
remove the solvent. The residue was purified by

silica gel column chromatography (ethyl acetate/hexane
= 4 : 6) to obtain 240 mg of the title compound as a

colorless needle.

m.p.: 70 to 71.5°C

« 'H-NMR(30MHz, COCly) & ;
1. 67 (s, 6H), 2.95(s, 2H), 5.2 ~5.7(bs, 1H),
5.90(s, 2H), 6.2 ~6.7(bs, 1H) , 6.68(d,
J=1.9Hz, 1), 6.87(dd, J=7.9Hz and 1.8Hz,
1H), 6.99(d, J=1.8Hz, 1H)
- MS(FAB) a/z ;50T(2MH*), 254 (MH*)

Example 28

N-Methyl-L{1-(1l,3-benzodioxol-5-yl)butyll}thioJacetamide

CH2CH2CHa

|
<Uj:1:::U/CHSCHzCUNHCHs
g

2.5 g of the title compound was prepared from
2.7 g of [{1-(1,3-benzodioxol-5-yl)butyllthiolacetic
acid by using a 40% agqueous solution of methylamine
as a colorless oil according to the same procedure

as that described in Example 27.
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« 'H-NMR(90MHz, CDCL,) 0 |
0.87(m 3H), 1.10~1.50(m, 2H), 1.67~
1.93(m, 2H), 2.72(d, J=5Hz, 3H), 3.00(s,
of), 3.62(t, J=THz, 1H), 5.88(s, 2H),
6. 50~6. 73 (m, 3H), 6.58(m, 1H) |

< MS m/z ; 281 (M%)

Example 29

t{1-(1,3-Benzodioxol-5-yl)butyllthioJacetamide

CHaCHaCHa

|
<U::I::]T/CHSCH:CUNH2
0

1.8 g of the title compound was prepared from
2.7 g of [{1-(1,3-benzodioxol-5-yl)butyl}thiolacetic
acid as a white powder according to the same procedure
as that described in Example 27.

m.p.: 91 to 92°C (ethyl acetate/isopropyl ether)

. UH-NHR(904Hz, COC1S) O ;
0.88(m, 3H), 1.11~1.50(m, 2H), 1.68~
1.94(m, 2H), 2.93 and 3.07.ABq, J=1THz,
C2H), 3.68(t, J=THz, 1H), §. 46 (brs, 1H),
5.89(s, 2H), 6.45(brs, 1H), 6.52~6.75
] (m, 3H)
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“HS /7 ; 267 (U°)

Example 30

[{1-(6-Methyl-1,3-benzodioxol-5-yl)ethyl}thiolacetamide

CHa

I
<U::Ii::H:CHSCHzCUNHz
0 CHa

1.5 g of the title compound was prepared from
2.6 g of [{1-(6-methyl-1,3-benzodioxol-5-yl)ethyl}-
thiolacetic acid as a White powder according to the
same procedure as that described in Example 27.

m.p.: 121 to 122°C

« '"H-NMR (90MHz, COC1;) 0
1.53(d, J=THz, 34), 2.22(s, 3H), 2.93 and
3. 05 (ABq, J=16Hz, 2H), 4.21(q, J=THz, 1H),
5.68(brs, 1H), 95.85(s, 2H), 6.50(brs, 1H),
6.53(s, 1H), 6.87(s, 1H)

«HS a/z ; 253 (M*)

Example 31

[{2-(6-Ethyl-1l,3-benzodioxol-5-yl)ethyl}thioJacetamide

<U::Ii:JI:CH:CH:SCH:CUNH:
0- CHaCHa
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1.1 g of the title compound was prepared from
2.0 g of C{Z-(6~ethyl—l,3-benzodioxol-5-yl)ethyl}thio]—
acetic acid as a colorless crystal according to the

same procedure as that described in Example 27.

m.p.: 98 to 99°C
« 'H-NUR (400MHz, DUSO-de) 0 ;
1.10(t, J=T7. 54z, 3H), 2.49~2. 54(m, 2H),

2.68~2.7T(m, 4H), 3.11(s,2H), 5.92(s,

9H), 6.73(s, 1H), 6.76(s, 1H), T7.01(s, LH),
7. 43 (s, 1H)

<HS(FD) a/z ; 267 (MH™)

Example 32

N,N-dimethyl-C{1-(6-methyl-1,3-benzodioxol-5-yl)-

ethyll}thioJlacetamide

. CHs
-0::Ii:]I:éHSCHzCUN(CHa)z
<0 CHa
2.6 g of [{1-(6-methyl-1,3-benzodioxol-5-yl)-
.ethyl}thiol acetic acid was dissolv~d in 20 ml of
benzene, followed by the additicn of 1.4 ml of thionyl
chloride. The obtained mixture was heﬁﬁed under

reflux for one hour and concentrated in a vacuum to

obtain an acid chloride derivative as a bfown oil.
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Separately, 2.0 g of sodium hydroxide was
dissolved in 10 ml of water to obtain a solution.
Dimethylamine hydrochloride was added to the solution
under cooling with ice. The above derivative was
dropwise added to the obtained mixture. The obtained
mixture was stirred at a room temperature overnight,
followed by the addition of water. The mixture was
extracted with chloroform. The organic layer was
dried over magnesium sulfate and distilled to remove
the solvent. The residue was purified by silica gel
column chromatogfaphy (ethyl acetate/hexane = 5 : 95)

to obtain 2.1 g of the title compound as a colorless

oil.
« '"H-NMR (90MHz, CDC1,) 0 ;
1.53(d, J=THz, 3H), 2.27(s, 3H), 2.90(s,
C3H), 2.95(s,3H), 3.08 and 3.19(ABg, J=
14Hz, 2H), 4.34(q, J=THz, 1H), 5.85(s, 2H),
6.55(s, 1H), 6.94(s, 1H)
«MS m/z ;281 (M%)
Example 33

N,N-Diethyl-L{2-(6-ethyl-1,3-benzodioxol-5-yl)ethyl}-

thiol acetamide
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0 CH2CH2SCHaCON(CaHs) 2
<0::Ii:][:CH=CHa |

2.1 g of the title compound was prepared from
2.0 g of C{2-(6-ethyl-1,3-benzodioxol-5-yl)ethyl}thiol-
acetic acid by using 2.7 g of diethylamine as a pale

yellow oil according to the same procedure as that

described in Example 32.

. TH-NHR (400MHz, DHSO-ds) & ;
1.01(t, J=T. 14z, 3K), 1.10(t, J=T.5Hz, 3H),
1.12(t, J=T. 1Hz, 3, 2.52(q J=T. 3Hz, 2H),
2 68~2.78(m, 4H), 3.25(q, J=T. 0z, 2H),
3,33 (q, J=7. 0z, 2H), 3.39(s. 20, 5.92(s,
9H), 6.72(s, 1H), 6.76(s, 1H)

CUS(RD) /7 ; 323 (M)

Example 34

N-C2-C{(1,3-Benzodioxol-5-yl)butyl}thiol-l-oxoethyl]-

aminoacetic acid

CH2CH2CHa

l
0 CHSCH2CONHCH2CO2H
<0:©/

1.4 g of £{(1,3-benzodioxol-5-yl)butyll}thiolacetic

!

ol {
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acid was dissolved in 10 mi of benzene, followed

by the addition of 0. 8 ml of thionyl chloride. The

obtaindd mixture was héated dnder reflux for 1. 5 hours

and concentrated in a vacuum to obtain d residue.

Separately’, 0.43 g of sodium hydroxide‘waé diééblved

in 4 ml of water, fbliowed by the éddiflon o% 618 g

of glycine. to obtain a miktute. The ibove fééléﬁe

was dissolved ih a'small’ amount of - tétrahydrotiiran

to obtain-a solution. This sélution Waéidrgbwisé

added to.the, above :mixture ﬁodef cooling with ice/water.

The oorained mixtore was stirred for 30 minutes,

folloycdmby the addition of water. The mixture Was

acldified with concentrated hydrochloric. acid and

ertracted with chloroform . The organic layer.was dried

orer magnesium sulfate and distilled to. remove the

solvent. Thus, a brown oil was obtained. This oil

was crystallized from isopropyl ether to obtain 1.0 g

| of the titisd compound ad a light brown crystal.

m.p. . 95 to 96°C¢

_* 'H-NHR(90MMz, COC1,) & o

o 8T(m 34), 1.10~1.50(m 2#), 1. 64~ ~
1.93(m, 2H), 3.02 and 3. 07 (ABq, J=1T7Hz,
2H). 3.76(t, J=THz, 1K), 3.99(t, J=5Hz,
2D, 5. 88 (s, 2H), 6.63 ~6.75(n, 3H),
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| 7 16(m 1H) 7 49(brs 1H)

Example 35 . s

Sodium N-[2- [{(l 3-benzodioxol- 5—y1)butyl}thio] -1-

N

oxoethyl]aminoacetate

SR

S ﬁuzcugcua J
‘*<0::Ii::H/CHSCH;c0NHCH,Cu}Na
P 0 \ Yo K

' 0 5 g of the title compound was prepared from

0.5 g of N-[2- (1, 3-benzodioxol-5-y1l)butyl}thiol- “1--
oxoethyl]aminoacetic acid as a white powder according

 to the same procedure as that described in Example 8.

'_ m. p 264 to 270°C (decomp.)

e NHR(400MH2 DHSO- d) 8
_:,.zo 82(t J=T.3Hz, 3H), 1.11~1.28(n, 2H),
y 1. 67'%1 80(m 2H), 2.80 and 3 03 (ABq, J=
 1h.0Hz, M), 3. 25(d, J=4. Oz, 2H), 3.91(dd,
J=6.6Hz and 8. 8Hz, 1H), 5.99(s, 20}, 8. 13"
(dd, J=1. 5Hz and 7.THz, 1H), 6.80(d, J=1.7"
oz 1), 6.87(d, J=1. 5Hz, 18, 1. 4A(brs 1n)
CHS(FAB) @/z i370(uua+) 348 (A" )

U TS A A

i
I
\



. a pharmacologically acceptable salt thereof°

ﬁ . '_‘m jv ‘/' .‘ . .
- T . v SURERE 2% LYV HTS 708 bk
AR TF LN OBY iNINMLEL S
A benzodioxole derivative having the formula (l) and

0 227 Pieo

| T g SR
1 N ’ \ / ﬂ . (Il)
S u/ ~NoNW W

!

1n which T U V and W are each defined according to the below
shown respective (a) or (f): ‘

, l‘ . : . i L ' "; , N / , N . -
(a) T 1s hydrogen, U 1§ hydrogen, V 4s R3 and W is

R _ :
/o
e | |
N\ x-cnz-cooa4

wherein R} 2

and R™ may be the same or different from each other

and each represents a hydrogen atom or a 01-06 a'lky] or benzy’l

R3 represents a hydrogen atom or a (:1-(26 lowe alky] group, R“ represents s

a hydrogen or @ Cq -Ce alkyl
and X represents a group of the formula:

0 -

RN -
-S-, - —g- or -S-,” with the proviso that -

e

R1 is a CI'CG alkyl, ;meh X is a =S- -group and 83' and Rz are

each a hydrogen atom.

ORIGINAL g)
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‘W{li(f) T is Pydrpgen; U 1s‘hydrogen, V is R3 and W is _ .
_ - Rl ‘ Rz -

\ / ]
-~ . c
~ (cﬂz) "S-cﬂz"Y s

wherein R1 and R2 may be the same or different from each g

- other and each represents a hydrogen atom or a Cl-c6 lower ;
B alkyl or benzyl, n represents an integer of 0 or 1;

Y represents a group “of the formula:

| —COOH or -CON- R (wherein R4 and R5 may be the same
' s
or different from each other and each represents & hydrogen ’
__ ‘.;f‘,, ' atom.or a Cl-te lower alkyl or carboxyme thyl group) and R
represenfs:a hydrogen atom, a CI-C2 lower alky1 or benzyl. v‘7§1_¢§%75 '
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(E) A benzodioxole derivative as claimed in Claim 1,

in which the formula (I) is defined with the group
(a), X is -S-, R3 is hydrogen and R1
and R2 are each hydrogen or a lower alkyl, and.a

pharmacologically acceptable salt thereof.

 8. A benzodioxole derivative as claimed in Claim
1, in whi?p the formula (I) is defined with the group
(a) or (f) and R3/is hydrogen, and a pharmacologically

acceptable salt thereof.

‘9. A benzodioxole derivative as claimed in Claim
1, in whi¢h the formula (I) is defined with the group
(a) or (f) and R3 is a lower alkyl, and a pharmacologically

acceptable salt thereof.
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10. A beﬁzodioxole derivativé as élaimed'inAClaim
1, in which the formula (I) is defined with the group
(a) or (f) and R3 is benzgl ,» and a pharmacologically

acceptable salt thereof.

11. A benzodioxole derivative as claimed in Claim 1,
in which the formula (I) is defined with the group

(f) and a pharmacologically acceptable salt thereof.



1, in which the formula (I) is defined with the group

(d), x'isg =S- and R3 is hydrogen, and a pharmacologically

acceptable salt thereof,

(@), R3 is a lower alkyl, R1 jis hydrogen and Rr2 is

a lower alkyl, and a pharmacolobically acceptable salt

thereof.
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17. A penzodioxole derivatlve as claimed in claim

s

1, in which in the formula (1) T, Uy and V are each

hydrogen and W/is'—(CHZ)Z—S—CHZCOOH, and a pharmacologically

acceptable salt thereof .

18. A benzodioxole derivative as claimed in Claim

Yo

A, in which the salt is sodium salt.

1?- A*pharmaceutical compositioh comprising a benzodioxole

derivative as claimed in claim 1 or & pharmacologically

acceptable salt thereof and a pharmacologicaily acceptable

carrier.
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