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Condensation of 2-mercapto-5-ethyi-3- thenylamines with aromatic 
aldehydes and carbon disulfide gives some 2-substituted 3, 4-dihydro- 
6-ethykhieno [3, 2-e] -1, 3-thizines. 

P r e v i o u s  ly  we des e r i b e d  [ 1] 2 - m e r c a p t o -  5 - e t h y l - 3 -  
t he ny l amines  (I,II), p r e p a r e d  in high y ie lds  by  r e d u c -  
ing the c o r r e s p o n d i n g  m e r e a p t o a l d i m i n e s  with l i t h -  
ium a luminum hydr ide .  The p r e s e n t  p a p e r  demon-  
s t r a t e s  s o m e  p o s s i b i l i t i e s  of u s i n g  i t  to s y n t h e s i z e  
condensed  h e t e r o e y c i i c  s y s t e m s ,  of po ten t ia l  i n t e r e s t  
f r o m  the point  of v iew of check ing  t h e i r  p h y s i o l o g i c a l  
a c t i v i t y  [2,3]. 

The n a t u r e  of the m e r c a p t o a m i n e  I, as a compound 
with SH and CH2NH 2 groups  or tho  to one ano the r ,  is 
exh ib i ted  in i ts  ab i l i t y  to r e a c t  with a ldehydes  and 
ca rbon  d i su l f ide  to give compounds r e l a t e d  to the  
e l a s s  of 3 , 4 - d i h y d r o t h i e n o -  1 ,3 - th i az ines .  This  kind 
of r e a c t i o n  with a ldehydes  [4,5] and ca rbon  d i su l f ide  
[6] is  c h a r a c t e r i s t i c  of a l i pha t i c  a m i n o m e r c a p t a n s  
and o -amino th iopheno l s .  In the p r e s e n t  c a se  the 
l a t t e r  a r e  c o n v e r t e d  to b e n z o t h i a z o l i n e s .  
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The l i t e r a t u r e  [7,8] a l so  d e s c r i b e s  c l o s u r e  of the  
1 ,3 - th i az ine  r i n g  on the benzene  r ing ,  but t h e r e  

* F o r  P a r t  X see  [1]. 

the s t a r t i n g  compounds we re  d i f fe ren t ,  and the 
y ie lds  neg l ig ib le .  

The IR s p e c t r a  of the compounds p r e p a r e d  in -  
d i ca t e  tha t  they  a r e  th ieno th iaz ine  d e r i v a t i v e s ,  
and not  t a u t o m e r i c  Schif f ' s  b a s e s .  The a bso rp t i on  band 
c h a r a c t e r i s t i c  of the NH group is  found in the  3320-  
3340 cm - l  r eg ion ,  a b so rp t i on  bands fo r  C- -N and SH 
groups  a r e  absen t .  The th ieno th iaz ine  III and pheny l -  
i so th iocyana t e  give the d e r i v a t i v e  IIIa,  which a l so  
s e r v e s  to c on f i rm  the p r e s e n c e  of a NH group.  However  
with the r e a c t i o n  p roduc t  f r o m  the m e r c a p t o a m i n e  I 
and s a l i c y l a l d e h y d e ,  i t  is  i m p o s s i b l e  to exc lude  the 
second  i s o m e r i c  f o r m  as  wel l .  The p r e s e n c e  of an 
in t ense  band in the 1632 -1 reg ion ,  which c a n b e  a s s i g n e d  
to C- -N va lence  v i b r a t i o n s ,  and the a bse nc e  of a w e l l -  
def ined NH band,  which l a t t e r  is  p la in ly  in ev idence  in 
the s p e c t r a  of compounds  III, IV, and VI, obv ious ly  
i nd i ca t e s  the e x i s t e n c e  of t a u t o m e r i c  e q u i l i b r i u m  in 
th is  c a s e  ( see  f igure) .  

Condensa t ion  of I with f o r m a l d e h y d e  g ives ,  i n s t e ad  
of the unsubs t i tu t ed  th i eno th iaz ine ,  bis  ( 3 ,4 -d ihyd ro -  
6 -e th lh i eno  [ 3 . 2 - e ] - l , 3 - t h i a z i n e - 3 - y l )  me thane  
(VII), which r e a c t s  with pheny l i so th iocyana te  to give 
d e r i v a t i v e  VIII. 
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Mercaptoamines I and II react with carbon disul- 
fide at room temperature to give the thiones IX and 
X. If the reaction with carbon disulfide is carried 
out by refluxing for 30 min in the case of I, and by 

refluxing for 4 hr in the case of II, the yields of 

thiones are cut, and in both cases a crystalline 
substance is formed whose composition corresponds 
to the structure XI, but this has not yet been con- 
firmed. When a prolonged refluxing (8 hr) was used 

with I, the only products isolated were XI and KCNS. 

The IR spectra of products IX and X have bands 
at  1040 and 1042 cm -1, which can be a s s i g n e d  to C - S  
v i b r a t i o n s  [9]. The s p e c t r u m  of compound IX has  a 
m a r k e d  NH group a b s o r p t i o n  band at  3160 cm -1, 
though this  band  is  l ack ing  in the s p e c t r u m  of X. 
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Compounds Synthesized 

Compound 
numDex 

III 
IV 

V 
VI 

VII i* 

Mp, ~C Formula 

CI4HIsNS2 
CI4HI4N2OeS2 

!64.49; 64,21 
54.89; 54.83 

51.21; 61.42 
53,81; 53.64 
53,47; 53.30 

82.5--83.5 
128--129 

(decomp) 

93.5--95 
71.5--72.5 
98.5--99.5 

CI4HIaNOS2 
CI2H13NS3 
CIrH=2N=S4 

IIIa 148--148.52* C21H2oN2Sa 53.28; 63,20 
VIII 132--133 a* ClsHI6N2S3 56.27; 56.44 

169--170 
77--78 

154--154.5 ~* 

44.29; 44129 
56.45; 56.18 
48.67; 48.76 

CsHgNSa 
CI4H~sNS3 
C~4HI6Ss 

IX 
X 

N[ 4. 

Found, % 

H S 

5.97; 5.93,24.77; 24.59 
4.72; 4.63 ~20.95; 21.16 

5,26; 5.45 22.79; 23.04 
4.94; 4.97 36.t2; 36.21 
5,85; 5,72 33.29; 33.52 

5.14; 5.27 
4.89; 5.13 

4.14; 4.19 
6.40; 6,43 
4.74; 4,73 

24.19; 24.34 
30.43; 30.20 

44.55; 44.50 
32.29; 32.53 
46,31; 46,51 

Calculated, % 

G H S 

64.32 5.90 24.53 
54.88 4,60 20,93 

60.61 5,56 ,23,12 
53.89 4.90 135.97 
53.36 5.80 33.52 

63.60 5.08 24.26 
56.21 5.05 30.02 

Yield 

80 
68 

76 
82 
73.5 

94.6 
86.5 

59 
59 

19~ex I 
34ex II 

1" M, found (cryoscopic in benzene) 409; calculated 382.6. 2* Ex 
EtOAc, 3* Ex EtOH. 4* M, found (ex benzene) 351, calculated 344.6. 

5* Ex heptane and EtOH. 
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EXPER/MENTAL 

Condensation of 2-mezeapto-5-ethyl-3-thenylamine (I) with 
azomatlr aldehydes. 0.12 mole aldehyde, or an ethanol solution 
of it, was added to a solution of 0.1 mole I hydrochloride in 10 
t imes the amount of ethanol, followed by a concentrated aqueous 
solution of 0.1 mole KOAc* at room temperature. The mixture was 
left overnight, but in the case of 2-thiophene aldehyde for 15 min 
onIy. The precipitate of thienothiazine was filtered off, washed 
with 50% ethanol, and recrystallized from heptane or ethanol (see 
table, compounds IV-VI). Under the above conditions the mer-  
eaptoamine II does not condense. 

Bis(3, 4 -d ihy~o-6-e thyl th ieno  [3, 2 -e ] -1 ,  3- thiazlne-3-yl)  
methane. (VII). 5 ml  30% formalin solution and 1.0 g KOAc in a 
small  amount of distilled water were added to a solution of 2.0 g 
(about 0.1 mole) I hydrochloride in 20 ml EtOH, when a viscous 
yellow oil immedia te ly  came  down. This was separated, washed 
with water and then with EtOH, and dissolved in ether. The ether 
solution was washed with water, dried over MgSO4. The residue after 
evaporating off the ether was recrystallized from Et OH and EtOAc. 

Condensation of mercaptoamines I and II with carbon disulfide. 
An ethanol solution of 0.2 mole KOH was added to a solution of 
0.1 mole I or II hydrochloride in dry EtOH. After filtering the so- 
lution was mixed at 0 ~ with 0.2 mole carbon disulfide, the mixture 
stirred for 4 hr at room temperature, then left overnight. The solvent 

was vacuum-evaporated,  the residue washed with EtOH or benzene, 
and recrystallized f~om EtOH (see table, compounds IX, X). 
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