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D E R I V A T I V E S  OF A R Y L S U L F O N I C  A C I D S .  

SYNTHESIS AND HYPOGLYCEMIC ACTIVITY OF 

4-ALKOXYBENZENESULFONYLCARBA MIDES AND 

4-ALKOXYBENZ ENESULFONYLTHIOSE MICARBAZ IDES 

M. A. K a l d r i k y a n ,  V. A. G e b o y a n ,  
A. A. A r o y a n , *  N. O. S t e p a n y a n ,  
a n d  Zh .  M. B u n a t y a n  

UDC 615.272.3 : 547.541.52 

In order to find a link between the chemical structure and the hypoglycemic activity of 4-alkoxybenzene- 
sulfonic acids [1], we have prepared some alkoxybenzenesulfonylcarbamides I and sulfonylthiosemicarbazides 
II. 

o 
I 

EO Q 8Ot~4HCJ~ICHtQ 0R' 
8C 

Compounds I and H differ from those synthesized earl ier  [2] in that they contain an alkoxybenxyl radical 
so that the effect of this group on the hypoglycemic activity can be determined. 

One of the most suitable and convenient methods of synthesizing I [3] is by the reaction of the ethyl 
esters of 4- alkoxybenzenesulfonylcarbamic acids with alkoxybenzylamines: 

ROO80zNHO00CzH ~ + HZJ'rOH,zQOR = z  

The ethyl 4-alkoxybenzenesulfonylcarbamates were prepared by heating 4-alkoxybenzenesulfonylamides 
with ethyl chlorocarbonate in the presence of dry potash [4]. The 4-alkoxybenzy!~mines were synhesized by 
the condensation of alkoxybenzyl chlorides with potassium phthalimide with subsequent hydrolysis of the 
alkoxybenzylphthalimide s [5]. 

Structures of the 4-alkoxybenzenesulfonylcarbamides Iwere confirmed by lit spectroscopy; the SO 2 
group gives rise to absorption bands at 1170 and 1370, 1180 and 1335, 1185 and 1340 cm -1, and the associated 
NH group gives characteristic bands at 3240-3380 cm-1. 

The sulfonylthiosemicarbazides II were prepared by heating 4-alkoxybenzenesulfonylhydrazides [1] and 
4-alkoxybenzeneisothiocyanates [6] for two h: 

R o ~ s o z ~ , ~ z  + SaVOHz 0 0 ~ ' - - ~  

In the IR spectra of the latter, the C =S group absorbs at 1565, 1180, ~nd 975 em - i ,  the SO 2 group at 
1160 and 1380 cm-l ,  and 1175 and 1340 era-l, and the NH group at 3160, 3265, and 3370 cm-l .  

*Deceased. 
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ticheskii Zhurnal, Vol. 12, No. 10, pp. 54-57, October, 1978. Original article submitted January 13, 1978. 

1 3 0 4  0091-150X/78/1210-1304 S 07.50 �9 1979 Plenum Publishing Corporation 



T
A
B
L
E
 

1.
 

R
 

E
H

a 
LH

.~
 

f:
H

a 
f:

H
a 

(:~
H

~ 
C

]H
6 

C
~H

t 
C

iH
s 

C
2H

~ 
C

al
'{ 

: 
C

:~
tl .

. 
{ ;

fl-
I :

 

{'
hi

 I ;
 

('
~1

t,
 

C4
1"

I 9
 

(7
4t

t ,~
 

C
41

[ o
 

[s
o-

C
4 I

J.
 

[S
O

'('
at

t :~
 

[S
o-

C
 a I

 I .
o 

Ls
o'-

{ :4
 H

 .~
 

iS
o-

(:~
I 1

. 

4
-A

lk
o

x
y

b
en

ze
n

es
u

lf
o

ay
lc

ar
b

am
id

es
 

I 
an

d
 

T
h

ei
r 

H
y

p
o

g
ly

ce
m

ic
 

A
ct

io
n

 

R
' 

C~
H

~ 
C

~H
 

i~
*C

sH
 

C
al

l,
 

C
H

a 
C

.H
a 

C
zH

 
i$

o-
C

sH
, 

C
al

l9
 

C
~H

~ 
is

o-
 C

al
 %

 

C
~H

~ 
C

H
a 

C
~H

~ 
C

aH
 v

 
iS

{}
- C

~H
 v 

(:
iF

I 
('H

:~
 

C
~H

 r 
is

o-
 C

al
l 7

 
C

41
I. 

M
dU

n~
 

~W
- 

po
in

t,
-C

 

19
3-

-4
 

16
2-

-3
 

17
5-

-6
 

14
9-

-5
 

19
5-

-6
 

20
8-

-9
 

20
4-

-5
 

19
3-

-4
 

18
2-

-3
 

19
7-

-8
 

19
9-

-2
00

 
17

7-
-8

 
17

3-
-4

 
15

9-
-6

0 
16

4-
-5

 

17
4-

-5
 

15
4-

--
6 

17
5-

-6
 

13
3-

--
4 

17
4-

 5
 

17
6-

-7
 

11
6-

-7
 

16
8-

-9
 

C
al

C
u-

 
li

 
Fo

un
d,

 %
 

s 
la

te
d,

 %
 

fo
rm

ul
a 

N
I 

s 
N

 
] 

S 

C
1 ~

H
~o

N
zO

~S
 

C
ts

H
22

N
2O

nS
 

C
Is

H
zz

N
zO

~S
 

C,
 91

-tz
4N

zO
~S

 
C

t 7
H

~o
N

~O
~S

 
C

xs
H

2~
N

~O
6S

 
C

l o
H

~a
N

zO
~S

 
C

1 o
H

2a
N

~O
sS

 
C2

oH
2e

N~
06

S 
C

x ~
H

~4
N

~O
nS

 
C

zo
H

z~
N

~O
~S

 
C

~o
H

~N
~O

~S
 

C
~,

H
~s

N
~O

6S
 

C
x ~

H
~4

N
~O

~S
 

C
,6

H
~n

N
~O

~S
 

C
2x

H
2s

N
2O

aS
 

C
~H

~s
N

~O
~S

 
C

~
H

, o
N

20
~S

 
C~

 ~H
za

N
~O

~S
 

C
~o

H
2~

N
~O

6S
 

C
~x

H
~s

N
20

~S
 

C
~t

II
2s

N
~O

~S
 

C
.~

H
 ~ o

N
,~

O
aS

 

L~
w~

 of
 g~

r1
62

 ~
n b

~o
,i~

 ~ 
m

~n
oo

 m
x,

 
be

fo
re

 i
n-

 
je

ct
i.o

n 
of

 
zo

m
po

ur
ld

 

79
~2

,7
 

83
---

-- 2
, I

 
85

 -+
- 1

,5
 

71
---

--4
,9

 
60

~0
,5

5 
85

---
-- 1

,5
 

90
---

-- 1
,0

 
92

 + --
 1

,6
 

72
-*

- 1
,4

 
99

-'-
0,

6 
99

-*
- 1

,0
 

77
---

-- 1
,0

 
95

--
2,

9 
96

---
--4

,1
 

75
-'-

 1,
0 

78
 .+

. 2
,0

 
82

---
--4

,3
 

10
5~

3,
0 

74
~6

,7
 

85
-+

-8
,2

 
11

5-
---

-7
,7

 
11

52
1:

7,
7 

90
+_

1,
5 

af
te

r 
ir

~
cc

ti
on

 o
f 

co
m

po
un

d 

0 o
 m

g/
kg

 
. .

1 
25

o 
m

g/
kg

 

86
---

-- 5
,7

 
83

• 
10

0-
-6

,(
} 

85
---

-- 4
,2

 
65

---
--3

,6
 

78
 + 

2,
0 

72
-*

-8
,0

 
10

3+
--3

,0
 

12
5-

4-
2,

1 
79

---
--4

,2
 

88
~ 

7,
1 

68
-'-

 2,
3 

10
5-

-3
,7

 
82

-'-
3,

7 
72

-'-
6,

4 
11

6+
8,

5 
72

~3
,0

 
11

0+
1,

4 

81
---

--3
,1

 
85

---
--4

,8
 

10
8 ~

- 
1,

0 

12
4=

1=
2,0

 
83

+
 1

,2
 

(>
o,

o5
) 

(>
0,

05
) 

{<
o,

oo
0 

(<
o,

oo
t)

 

(<
o,

oo
t)

 

(>
o.

o5
) 

95
---

-- 2
,5

 
74

---
-- 4

,1
 

10
0 +

 1
,2

 

89
~-

8,
6 

59
---

-- 1
3 

82
--

3,
0 

86
~-

6,
2 

10
8-

---
-8

,0
 

[4
5~

4,
7 

81
• 

'~
8 T

M
 I,

 I
 

79
• 

2.
0 

93
--

 7,
{i

 
10

0-
---

- 1
,2

 
10

5-
---

-8
,8

 
14

7-
- 1

2 
90

+
4,

6 
10

6-
- 2

.2
 

82
-+

-5
,6

 
11

4-
-5

.0
 

12
8~

6,
4 

15
3"

+ 1
,o

 

8(
i'-1

--2
,2

 

(<
0,

02
) 

(>
0,

05
) 

(<
0,

00
 

(>
0.

05
) 

(>
0,

05
) 

(<
0,

00
 

(<
0.

00
1)

 

(<
0.

0t
) 

(~
o,

05
) 

{<
0,

00
2)

 
(<

0,
00

0 

C
>0

,0
5)

 
(>

0,
05

) 
(>

0,
05

) 
(<

o,
o0

 
(>

o#
5}

 

N
o

te
. 

V
al

u
es

 
o

f 
P 

ar
e 

g
iv

en
 

in
 p

ar
en

th
es

es
. 



TABLE 2. 4-Alkoxybenzenesnlfonylthiosemicarbazides II 

CH~ 
C.~H 5 
C~H~ 
C~H~ 
is~ 9 

~ . . ~  I Melting 
~em, poin% 

63.1 163--4 
60,0 171--2 
55.7 163--4 
43.4 165--6 
5t .3 168--9 

Found, r 

N S 

0,58 10,38 16.91 
0,55 10,19 15.33 
0,66 9,73 14.66 
0,77 9,36 13.55 
0,76 9.26 12.67 

Empirical ;,ml:~:ia 

Q6~ 9X304SS 
18 "28" "304 

CooH~-N~04S 
C:.,H~X sO~S 
C:. :T T. ,\'.O~S 

Ca~u~te~% 

N S 

10,00 16.80 
10,20 15,60 
9,60 14,65 
9,02 13.77 
9.02 13.77 

Structures of the individual compounds were verified by thin- layer  chromatography and elemental 
analysis. 

The hypoglycemie activity was determined using the glucose reagent o-toluidine. The compounds were 
injected intraperitoneaUy into rats (100 and 250 mg/kg) and after 2-2.5 h the animals were decapitated and 
blood samples were taken. 

As can be seen from Table 1, almost all of the sulfonylcarbamides with tt =CH 3 or C2tt 5 had a hypergly- 
cemic effect. Derivatives of 4-propoxybenzenesulfonylcarbamide exhibited the greatest hypoglycemic activity; 
of these, the most active were compounds I with It =C3Hz; It' =02tt5; C3H 7 (100 mg/kg) which lowered the blood 
glucose by 18 and 11% respectively. When tt was increased to C4H s and iso-C4Hg, the hypoglycemic activity 
decreased and disappeared. 

For  the sulfonylcarbamides I with It =C4H s and iso-C4Hg, a change of It' from CH 3 to iso-C4H 9 gave 
compounds with hyperglycemic activity. 

This study of 4-alkoxybenzenesulfonylthiosemicarbazides II showed that only one of them (It =C2H5; 
It' =CK3) showed any appreciable hypoglycemic activity. 

E X P E I t I M E N T A L  

Thin-layer chromatography was carried out on UV-254 silufol plates using e ther-petroleum ether 
(3 : 1) as solvent; the plates were developed in UV light. IR spectra were taken in mineral oil suspension on 
a U R - 1 0  spectrometer with sodium and lithium chloride prisms. 

Ethyl 4-alkoxybenzenesulfonylcarbamates. A mixture of 0.044 mole of the 4-alkoxybcuzenesulfamide, 
15.1 g (0.11 mole) of anhydrous potash, and 60 ml of absolute acetone was refluxed for 3 h; 6.3 g (0.058 mole) 
of ethyl ehloroearbonate was added and heating continued for 18 h. The reaction mixture was filtered, the pre- 
cipitate dissolved in water, and the solution filtered. The filtrate was acidified with concentrated hydrochloric 
acid and the crystalline precipitate filtered off. 

Yield of ethyl 4-propoxybenzenesnlfonylearbamate 72.8% mp 70-80~ Found, %: N 4.53; S 11.35. 
C42HITNOsS. Calculated, %: N 4.89; S 11.25. 

Yield of ethyl 4-butoxybenzenesulfonylcarbamate 60.7% mp 61-62~ Found, %: N 4.22; S 11.00. C13ttIg- 
NOsS. Calculated, %: N 4.51; S 10.63. 

Yield of ethyl 4-iso-butoxybenzenesulfonylcarbamate 75.4%, mp 65-66~ Found, %: N 4.25; S 10.51. 
CI3HlsNOsS. Calculated, %: N 4.51; S 10.63. 

N(4-alkoxybenzenesulfonyl)-N'-(4-alkoxybenzyl)carbamides(I). A mixture of 0.0035 mole of ethyl 
4-alkoxybenzenesulfonylcarbamate 0.003 mole of 4-alkoxybenzylamine, and 10 ml of toluene was refluxed 
for 5-6 11. The crystals which separated on cooling were filtered off and recrystallized from ethanol (see 
Table 1). 

4-Alkoxybenzenesulfonyl-4-alkoxybenzenethiosemicaxbazides (II). A mixture of 0.01 mole of 4-alkoxy- 
benzenesulfonylhydrazide, 0.012 mole of freshly prepared 4-alkoxybenzylisothiocyanate, and 20 ml of ethanol 
was refluxed for 2 h. On cooling crystals separated and were filtered off and recrystallized from ethanol 
(Table 2). 

4-Alkoxybenzenesulfonylbenzoylthiosemicarbazide was obtained by the same method using 0.01 mole of 
4-alkoxybenzenesulfonylhydrazide and 0.012 mole of benzoylisothiocyanate. 

1306 



Yield of 4-methoxybenzenesulfonylbenzoylthiosemicarbazide 63.5%, mp 149-150~ 
S 17.76. CIsH15N304S. Calculated, %: N 11.49; S 17.54. _ 

Found, %: N 11.62; 

Yield of 4-ethoxybenzenesulfonylbenzoylthiosemicarbazide 60.4%, mp 151-152~ Found, %: N 11.31; 
S 16.76. Ci6H17N304S. Calculated, %: N 11.07; S 16.90. 

. 
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3. 
4. 
5. 
6. 
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C O R O N A R Y  D I L A T I N G  A C T I V I T Y  OF SOME N - D E R I V A T I V E S  

OF 2 , 2 - D I M E  T H Y L - 3 - O X Y - 8 - A Z A S P I R O  [5 ,5  ] U N D E C A N E  

R. A. A l e k s a n y a n ,  I~. S. M a r a s h y a n ,  
a n d  A. S. N o r a v y a n  

UDC 615.225.2 : 547.295.71 

A new method of synthesizing ~-aminoalcohols of the tetrahydropyran series, by the interaction of 
4-cyauotetrahydropyranols-4 with ketones in the presence of Raney nickel catalyst under pressure and with 
heating, was previously reported [1]. Those investigations were extended among derivatives of six-membered 
heterocycIic compounds; it was shown that in the reduction of 2 ,2-dimethyl-4-formyI-4-f l -cyanoethyl te t ra-  
hydropyran under those conditions there is cycUzation with the formation of 8,8-dimethyl-2-azo-9-oxy[5,5]-  
undecane [2, 3] whose derivatives show coronary dilating activity. 

7: R=H 
E : I~=COCH~ 
Z :  I~ ~02H 5 

The present report contains results of the pharmacological investigation of those compounds. 

E X P E R I M E N T A L  

Coronary dilating activity of the specified compounds was investigated in cats, narcotized with urethane 
(ethyl carbamate) and chlorazoL The volume rate of coronary blood flow was registered by the method of 
Moravits and Tsan, using N. V. Kaverina' s modification [4]. The point of the method consists of measuring 
the blood rate volume flowing through the coronary vessels of the heart. The compounds used were introduced 
into the femoral vein. Compound I and H were investigated in 3 cats, and the comparatively active substance 
HI was investigated in 12 cats. The investigations were conducted in the fall. 

The compounds investigated were active with respect to coronary blood circulation. We determined that 
compound I has weak coronary dilating activity. After intravenous introduction of that compound we noted an 
increase in the rate volume of coronary flow by 20• 5.1% within 15 to 17 rain. Compound II shows biphasic 
activity. At f irst  it lowers the rate volume of coronary flow by 50 * 9.2 % within 45 to 95 rain, then it increases 

A. L. Mndzhoyan Institute of Micro-Organic Chemistry, Academy of Sciences of the Armenian SSR, 
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