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Methods of synthesis of 8-amino-4-ethoxycarbonylaminotetrahydro- 
thiophene (VIII), and of other diamines, from 4-ethoxycarbonyl- 
aminotetrahydro-3-hydroxyiminothiophene (t), 2-benzylidene-4- 
ethoxycarbonylaminotetrahydro-3-hydroxyiminothiophene (III) and 
4-ethoxycarbonylaminotetrahydro-a-hydroxythiophene (V) were 
investigated. Chlorination of V followed by the Gabriel synthesis 

gave VIII, 

The pos s ib i l i t y  of c o n v e r t i n g  the keto group of 

4 - eth oxy ea r  b onyl am in ot e t r  shy dr  o - 3 - ox othi oph en e, 
which we have  syn thes i zed  e a r l i e r  [1], into the amino 
group v i a  the ox ime  (I) has  been  examined .  The h y d r o -  

xy imino  group in the t e t r a h y d r o t h i o p h e n e s  is known 
to be r a t h e r  d i f f icul t  to r e d u c e  to the amino group 
[2 -4] .  We have  not s u c c e e d e d  in r educ ing  e i t he r  I 

or III with zinc in ace t i c  or  h y d r o c h l o r i c  acid,  or  by 

ca ta ly t i c  hydrogena t ion  ove r  a p a l l a d i u m  ca t a ly s t  (on 
B a S Q  or carbon) .  It is p o s s i b l e  to obtain the amino  

d e r i v a t i v e  II f r o m  I only with concomi tan t  d e h y d r o -  
genat ion of the t e t r ahyd ro th iophene .  The r e a c t i o n  
was  c a r r i e d  out by p a s s i n g  hydrogen  ch lo r ide  into 

the solut ion in anhydrous  e the r .  The s t r u c t u r e  of 

3 - a m i n o - 4 - e t h o x y c a r b o n y l a m i n o t h i o p h e n e  (II) was 
c o n f i r m e d  by i ts  UV absorp t ion  s p e c t r u m ,  which has 

~max at 266 nm (a0.69 �9 104; compound I does  not 
absorb  in the n e a r  UV), and by i ts  IR s p e c t r u m ,  which 
shows a band at 1615 cm -i which is c h a r a c t e r i s t i c  
of conjugated  double bonds {formation of the th iophene 
ring) 
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Simi l a r  r e a c t i o n s  have been  o b s e r v e d  p r e v i o u s l y ,  
for  example  with 4 - e t h o x y e a r b o n y l t e t r a h y d r o - 3 - h y d r o -  
xy imino th iophene  [2]. 

Compound III was obtained by the ox imat ion  of 
2 - b e n z y l i d e n e - 4  -e thoxyc  arbonyl  a m i n o t e t r  ahydr o-3 - 
oxothiophene in py r id ine  solu t ion .  

The acy lamino  d e r i v a t i v e  IV was obtained by the 

r educ t ion  of III with zinc in ace t i c  acid,  in the p r e -  
sence  of ace t i c  anhydr ide .  Addition of hydrogen  ap-  

pa ren t ly  took p lace  in the 1 , 2 -  and 1 , 4 - p o s i t i o n s ,  
which is c h a r a c t e r i s t i c  of conjugated  s y s t e m s  [5]. 
The amino d e r i v a t i v e  IV, as in the e a s e  of s i m i l a r  
compounds  [5], appea r s  to be a m i x t u r e  of i s o m e r s  
(3 - a e e t a m i d c  -2 - b e n z y l i d e n e - 4  -e thoxyc  arbonyl  amino - 
t e t r ahydro th iophene  (IVa) and 3 - a c e t a m i d o - 2 - b e n z y l -  
4 - e t h o x y c a r b o n y l a m i n o - 4 , 5 - d i h y d r o t h i o p h e n e  (IVb)). 
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Attempted  s e l e c t i v e  h y d r o l y s i s  of IV (a and b) to the 

f r e e  amino compounds  was ,  h o w e v e r ,  u n s u c c e s s f u l .  
The h y d r o c h l o r i d e  VIII was p r e p a r e d  f r o m  V. The 

hydroxy group of V was  f i r s t  r e p l a c e d  by ch lo r ine  

by the ac t ion  of thionyl  c h l o r i d e  in the p r e s e n c e  of 
py r id ine  in c h l o r o f o r m  solut ion,  fo l lowed by the 

Gabr i e l  r e a c t i o n  with the r e s u l t i n g  3 - c h l o r o - 4 - e t h o -  
x y c a r b o n y l a m i n o  t e t r a h y d r o t h i o p h e n e  (VI) to g ive  

4 - e t h o x y c a r b o n y l a m i n o t e t r  a h y d r o - 3 - p h t h a l i m i d o -  

th iophene (VII). This  was hyd ro lyzed  to the d iamine  

VIII. 
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Attempts  to r e p l a c e  the ch lo r ine  a tom in VI d i r e c t -  

ly by the amino group by t r e a t m e n t  with 30% m e t h a -  

nol ic  a m m o n i a  at 150~ ~ C in p r e s e n c e  of copper  
su l fa te  gave the cyc l i c  l ac tone  IX. The ch lo r ine  was 
apparen t ly  r e p l a c e d  by a hydroxy group,  with sub -  
sequent  l ae ton iza t ion .  Reac t i on  in l iquid  a m m o n i a  

at 100~ ~ C led to the r e c o v e r y  of unchanged 
s t a r t i n g  m a t e r i a l  VIo 

EXPERIMENTAL 

8-Amino-4-ethoxycarbonylaminothiophene hydrochloride (II). 
A solution of I [i] (0.5) in anhydrous ether (I0 ml) and anhydrous 

ethanol (i0 ml) was saturated with hydrogen chloride for 30 rain at 
0 ~ C, and kept for 16 hr at 18~ ~ C. The precipitate which sep- 
arated was filtered off and washed with ether. Yield 0.2'/ g (48,8%) 

of colorless plates, mp 166~ ~ C (from ethanol). Found, %: C 
38.04, 38.00; H 4.66, 4.87; N 12.24, 12.66; C1 1G13, 16.05. Cal- 
culated for CTH10N202S.HC1, %: C 35.75; H 4.98; N 12.58; C1 
1.5.91. 

2- Benzylid ene-4- ethoxyca~bony laminotetr ahydr o- 3-hydroxyimino- 
thtophene (III). Hydroxylamine hydrochloride (0,3 g) was added to 
a solution of 2-benzylidene-4-ethoxycarbonylaminotetrahydro-3- 
oxothiophene [1] (1.0 g) in pyridine (6 mI), and the mixture heated 
for 18-20 hr at 85~ ~ C, Water (t2 mi) was added and the mixture 
extracted with chloroform (3 x 8 ml). The chloroform extracts were 
transferred to a separating funnel, ice was added, and they were 
shaken with 2.5 N HCi (about 8 ml). The chloroform layer was washed 
with sodium bicarbonate solution (2 x 6 ml) and water (10 ml). The 
precipitate was separated off and washed with ether. Yield 0.4 g 
(29g), colorless prisms, soluble in chloroform and ethanol, mp 
1.53~ ~C (from ethanol). Found, %: C 41.35, 41.06; H 5.99, 5.91; 
N 13.93, 14.28. Calculated for Ci4HI6N2OaS, %: C 41.16; H 5.92; 
N 13.72. 

8-Acetamid o- 2- benzylid ene-4-ethoxycaxbonylaminotetr ahydro- 
thiophene (IVa) and 8-acetamido-2-benzyl-4-ethoxycarbonylamino- 
4, 5-dihydrothiophene (IVb). A solution of III (0.4 g) in a mixture 
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of acetic acid (7 ml) and acetic anhydride (8 ml) was stirred, and 
zinc dust (1.5 g) was added at 18~176 After 18 hr, a further 
1.5 g of zinc dust was added at 85~ ~ C, and the mixture kept 
at this temperature for 5 hr. The reaction mixture was cooled to 
0 ~ C, and filtered from zinc and zinc acetate. The filtrate was 
evaporated in vacuo, the residue triturated with ether, and the IVa 
and IVb that separated out were filtered off. Yield 0.25 g (58%) 

of colorless prisms, mp 184~ ~ C (from ethanol). Found, %: C 
59.78, 59.89; H 6.44, 6.30; N 8.73, 8.54. Calculated for C16H20NyOsS, 
%: C 59.98; H 6.30; N 8.74. 

3-Chloro-4-ethoxycarbonylaminotetrahydrothiophene (VI~. To a 
solution of V [1] (1.0 g) in chloroform (3 ml) and pyridine (0.5 ml) 

at 0 ~ C was added slowly a mixture of chloroform (3 ml) and thionyl 
chloride (1.5 ml), and the mixture stirred for 2 hr at 18~ ~ C, 
The solvent was removed in vacuo, the residue was extracted with 

chloroform, and the chloroform extracts were washed with water 
and dried over sodium sulfate. The chloroform was removed and 
the residue was reerystallized from petroleum ether (1:4). 

Yield 0.65 g (59.5%), colorless prisms, mp 90~ ~ C. Found, %: 
C 40.03, 40.20; H 5.48, 5.64; CI 16.78, 16.85; N 6.60. 6.45. Cal- 
culated for CTHlzC1NO2S, %: C 40.09; H 5.77; C1 16.91; N 6.88. 

4-Ethoxycarbonylaminotetr ahydro-8-hydr oxythiophene- y-laetone 
(IX). A mixture of VI (1 g), methanol (20 ml) saturated with 
ammonia to 80% concentration, and copper sulfate (0.01 g) was 
heated at 150~ ~ C for 10 hr. The mixture was cooled and filtered, 

the solvent was removed in vacuo, and the residue was recrystallized 
from benzene to give 0.46 g (67%) of colorless plates, mp 127~ ~ 

C. Found, % : C41.36; H 5.15; N 9.29,9.37; S 22.20, 22.07. Cal- 
culated for CsHTNOzS, %" C 41.36; H 4.86; N 9.65; S 22.10. 

4- Ethoxyeaxbonylaminot err ahydr o- 3- phthalimid othiophene (VIII). 

A solution of VI (1.8 g) in dimethylformamide (6 ml) was added 
slowly with stirring to a suspension of potassium phthalimide (1.4 g) 
in dimethylformamide (7 ml) at 20 ~ C. The mixture was stirred 

for 4h r  at 50~ ~ C, 6 hr at 90~ ~ C, and 1 hr at 150 ~ C. After 
cooling, the precipitate was filtered off, the dimethylformamide 
was distilled off and the residue was extracted with chloroform. 
The chloroform extracts were washed with 2 N KOH and water. The 
chloroform was removed and the residue was recrystallized from 

ethanol, giving 0.8 g (65.4%) of colorless needles, mp 199.5~ ~ 

C, Found, %: C 56.45, 56.10; H 4.86, 5.09; N 8.45, 8.01. Calculated 
for ClsHr6NyO4S, %: C 56.23; H 5.05; N 8.73. 

8 - Amino-4- ethoxye arbonylaminotetr ahydr othiophene hydrochlo- 
ride (VIII). A solution of VII (0.4 g) and hydrazine hydrate (0.01 g) 
in methanol (10 ml) was boiled for 2 hr. The methanol was removed, 
5 N HC1 (8 ml) was added to the residue, and the mixture was boiled 
for 2 hr. The precipitate was filtered off, and the filtrate was ex- 
tracted with chloroform to remove unchanged VII, neutralized with 

KOH, and again extracted with chloroform. The chloroform was 
removed and hydrochloric acid (0.5 ml) was added to the oily residue. 
Excess acid was removed in vacuo, and the residue was recrystallized 
from a mixture of dioxane and ether (1:2). Yield 0.28 g (79.5%), 

colorless prisms mp 167~ ~ C. Found, %: C 37.01, 36.80; H 6.92, 
6.84; C1 15.62, 16.20; N 12.05, 12.33. Calculated for CrHI4N2OzS. 
�9 HC1, %: C 37.13; H 6.67; C1 15.64; N 12.35. 
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