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S,N-COMPOUNDS V I A  AMINES AND SULPHUR HALIDES 

ROLAND MAYER 
Techn i sche  U n i v e r s i t a t  Dresden ,  S e k t i o n  Chemie, 
Dresden,  GDR 

A b s t r a c t  The many p r o d u c t s  g o t  by r e a c t i o n s  o f  
amines w i t h  s u l f u r  h a l i d e s  are d i s c u s s e d .  S p e c i a l  
a t t e n t i o n  i s  g i v e n  t o  t h e  i n t e r m e d i a t e  t h i o n i t r o s o  
compounds, t h e  N - t h i o s u l f i n y l a m i n e s  and  t h e  p e r -  
s i s t e n t  r a d i c a l s  1,2,3-  d i t h i a z o l y l e s . N e w  r e s u l t s  
a b o u t  t h e  c o u r s e  o f  t h e  HERZ r e a c t i o n  a r e  d e s c r i b e d .  

F i r s t  of a l l  I wish  t o  e x p r e s s  my c o r d i a l  t h a n k s  t o  t h e  

o r g a n i z i n g  committee, e s p e c i a l l y  t o  p r o f e s s o r  K r e s z e ,  
f o r  t h e  i n v i t a t i o n  t o  r e a d  a p a p e r  a t  t h i s  Su lphur  Sym- 

pos  ium . 
For  a b o u t  4 y e a r s  w e  have inXEnsive ly  s t u d i e d  t h e  f i e l d  

o f  o r g a n i c  S,N-bonds main ly  w i t h  r e s p e c t  t o  new compounds 

c o n t a i n i n g  S,N-double bonds.  

R -NH-S, H R-NH-S,-CI R -NH-S, -NH - R 

R -S,N R-N=S u R - S Z N  
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218 R. MAYER 

Reac t ions  of  i n d u s t r i a l l y  e a s i l y  a c c e s s i b l e  a l i p h a t i c ,  

aromatic and h e t e r o c y c l i c  amines,  enamines,  and hydra-  

z i n e s  w i t h  i n d u s t r i a l l y  a v a i l a b l e  s u l p h u r  h a l i d e s  l e a d  

t o  a g r e a t  v a r i e t y  o f  S,N-compounds. Due t o  t h e i r  un- 
u s u a l  s t r u c t u r e ,  i n  t h i s  c o n n e c t i o n  t h i o n i t r o s o  and d i -  

t h i o n i t r o  groups  as w e l l  a s  t h i a z y l e s  are of  special  

i n t e r e s t .  Up till now, compounds w i t h  t h e s e  f u n c t i o n a l  

g roups  are unknown i n  s u b s t a n c e .  

W e  have been i n t e r e s t e d  i n  t h e  q u e s t i o n  whether  amines 

and h y d r a z i n e s  can  be  t r ans fo rmed  by s u l p h u r  or s u l p h u r  

h a l i d e s  t o  g i v e  t h e s e  unknown series o f  groups  w i t h  

s u l p h u r - n i t r o g e n  doub le  bonds.  On t h e  o t h e r  hand ,  t h e  

f o r m a t i o n  o f  a z o  compounds from t h e s e  S I N - i n t e r m e d i a t e s  

by d e s u l p h u r i z a t i o n  w a s  t o  be proved.  

Depending on t h e  r e a c t i o n  c o n d i t i o n s  u s e d ,  a g r e a t  num- 

b e r  of  s u l p h u r - c o n t a i n i n g  and a l so  s u l p h u r - f r e e  compounds 

have been i s o l a t e d .  For i n s t a n c e ,  s t a r t i n c r  from a n i l i n e  

more t h a n  30 S-compounds can  be  d e t e c t e d .  

aN=OENH 
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S,NCOMPOUNDS VIA AMINES AND SULPHUR HALIDES 219 

The e x p l a n a t i o n  of  t h i s  v a r i e t y  of p r o d u c t s  can  be  de- 

r i v e d  from t h e  s p e c i a l  c h a r a c t e r  o f  s u l p h u r  h a l i d e s  ac- 
t i n g  as  a l k y l a t i n g  a s  w e l l  a o x i d i z i n a  a g e n t s .  

For  example, w i th  a n i l i n e  deeply  co lou red  p r o d u c t s  de-  

r i v e d  from amino diphenylamine have been i s o l a t e d  and 

c h a r a c t e r i z e d .  They show t h e  p r i n c i p l e  s t r u c t u r e s  of 

- Q 
HN’ 

such o x i d a t i o n  p r o d u c t s .  W e  w i l l  n o t  d i s c u s s  t h i s  t y p e  

of r e a c t i o n  i n  d e t a i l s .  

A s  a r u l e  an i n s e r t i o n  of s u l p h u r  o c c u r s .  

Via t h e  t h i o n i t r o s o  crroup an o x i d a t i o n  r e a c t i o n  l e a d s  

t o  N- th iosu l f iny lamines .  I n  a d d i t i o n  t o  t h i s  t h i o o x i d e  

of t h e  t h i o n i t r o s o  group a deeply  r e d  n i t r o g e n - s u l p h u r  

compound wi th  t h r e e  su lphur  atoms a t t a c h e d  t o  one n i t r o -  
gen atom i s  formed. 
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280 R. MAYER 

c 

I n  s p i t e  o f  i n t e n s i v e  e f f o r t s  t h i o n i t r o s o  compounds have 

n o t  been i s o l a t e d  i n  s u b s t a n c e .  

e -$ 
R-N - s 

’ S ,  
R-N N-R 

‘S’ I /,N-R R-N= S I 
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S,NCOMPOUNDS VIA AMINES AND SULPHUR HALIDES 281 

But without any doubt in a large number of sulphuriza- 
tion reactions of amines thionitroso compounds are real 
intermediates. They can be trapped, €or instance, by 
cycloaddition reactions. 
Which are other characteristic properties of thionitro- 

so compounds? In the thionitroso group the direction of 
polarization is reverse to that of the nitroso uroup 
("Umpolung"). Due to the positive charged sulphur atom 
the thionitroso group tends to desulphurize forming the 
corresponding sulphur diimide. We proved in detail that 
this desulphurization does not occur via a 4-membered 
ring. Of special interest is the reaction of amines with 
thionitroso intermediates to qive diamino sulfides. 

J H H 2  

I I  R-NH-S-NH-R R-N-SH 
1 
NH-R 

Also other nucleophiles react with thionitroso compounds 
in this thiophilic way. Finally it is remarkable that 
only the sulphur atom is attacked by further oxidation 
to give N-sulfinyl or N-thiosulfinyl amines. 

P.S.-K 
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282 R. MAYER 

I n  a l l  cases i n v e s t i g a t e d  u n t i l  now, t h e  n i t r o g e n  h a s  n o t  

been o x i d i z e d .  

E v i d e n t l y  m o s t  r e a c t i o n s  of pr imary  amines w i t h  d i s u l p h u r  

d i c h l o r i d e  p a s s  th rough  N - t h i o s u l f i n y l  amines as  in t e rme-  

d i a t e s .  

I I 
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S,NCOMPOUNDS VIA AMINES AND SULPHUR HALIDES 283 

E x a c t l y  l o  y e a r s  ago  BARTON and  coworke r s  d e s c r i b e d  
1 t h i s  e x o t i c  c l a s s  o f  compounds f o r  t h e  f i r s t  t i m e  . 

2 
The c h e m i s t r y  o f  t h e s e  compounds h a s  r a p i d l y  deve loped  . 
From o u r  p o i n t  o f  view t h e  r e l a t i v e l y  f a v o u r e d  t endency  

o f  f o r m a t i o n  a n d ,  on t h e  o t h e r  hand ,  t h e  h i g h  r e a c t i v i t y  

shou ld  o n l y  b e  ment ioned .  The N - t h i o s u l f i n y l  amines ,  t o o ,  

t e n d  t o  d e s u l p h u r i z e  t o  g i v e  p redominan t ly  s u l p h u r  d i -  

i m i d e s .  I n  p r i n c i p l e  t h i s  d e s u l p h u r i z a t i o n  i s  a n a l o g o u s  

t o  t h e  f o r m a t i o n  o f  s u l p h u r  d i i m i d e s  s t a r t i n g  from t h e  

t h i o n i t r o s o  g roup .  The r e a c t i o n  of  a l i p h a t i c  p r imary  

amines  w i t h  d i s u l p h u r  d i c h l o r i d e  a l so  l e a d s  t o  N- th io-  

s u l f i n y l  amines .  

R- 

R -CGN 

-Csl ,442s T 

Due t o  t h e i r  t endency  t o  t a u t o m e r i z e ,  r e l a t i v e l y  s t a b l e  

d i m e r i c  t e t r a s u l f i d e s  c a n  b e  i s o l a t e d .  They are p r o d u c t s  

of  an  o x i d a t i v e  s t a b i l i z a t i o n .  Under somewhat more d r a -  

s t i c  c o n d i t i o n s  n i t r i l e s  are formed.  N - T h i o s u l f i n y l  hy- 

d r a z i n e s  a re  produced  by r e a c t i n g  h y d r a z i n e s  w i t h  d i -  

s u l p h u r  d i c h l o r i d e .  
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284 R. MAYER 

These compounds are p o t e n t i a l  diazonium sa l t s ,  s u i t a b l e  

f o r  storacre. Such p o t e n t i a l  diazonium sa l t s  can  a l s o  be  

p r e p a r e d  by r e a c t i o n  of  h y d r a z i n e s  w i t h  t h i o n y l  c h l o r i -  

de .  I n  q u a n t i t a t i v e  y i e l d ,  t h e  c o r r e s p o n d i n g  d i a z i n i u m  

s a l t  i s  formed from t h e  r e l a t i v e l y  s t a b l e  N - s u l f i n y l  hy- 

d r a z i n e  by a c i d i f i c a t i o n .  2 y e a r s  ago an e f f i c i e n t  t h i o -  

ke tone  s y n t h e s i s  a s  w e l l  as  a s y n t h e s i s  o f  s t e r i c a l l y  

h i n d e r e d  t h i o a l d e h y d e s  have been r e p o r t e d  by OKAZAKI  and 

R 
'c=s 

\ 
R 

c=s 
R 0' 
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S,NCOMPOUNDS VIA AMINES AND SULPHUR HALIDES 

coworkers , s t a r t i n g  w i t h  t h e s e  compounds. 

W e  found t h a t  t h i s  r e a c t i o n  can be g e n e r a l i z e d .  For ex- 
ample u s i n g  t h i o n y l  c h l o r i d e  i n s t e a d  o f  d i s u l p h u r  d i c h l o -  

r i d e  hydrazones of  h e t e r o c y c l i c  compounds can  be t r a n s -  

formed to  t h e  cor responded ca rbony l  compounds. T h i s  con- 

v e r s i o n  o c c u r s  wi thou t  w a t e r .  

Thio o - e s t e r s  a l so  are  a c c e s s i b l e  t h i s  way. 

N o w  l e t  u s  d i s c u s s  f u r t h e r  p o i n t s  o f  t h e  r e a c t i o n  of  s u l -  

phur  h a l i d e s  w i t h  amines.  

285 

R e l a t i  r e  1 e a r l y  d u r i n g  o u r  a t t e m p t s  t o  synkhes i ze  t h i o n i -  

t roso  compounds w e  have observed  by means of ESR s p e c t r o -  

scopy amazingly s t a b l e  o r g a n i c  s u l p h u r -  and n i t r o g e n  con- 

t a i n i n g  r a d i c a l s .  

Using t h e  most modern methods a v a i l a b l e  - t h e  sulphur-33 

t echn ique  inc luded  - w e  c h a r a c t e r i z e d  t h e  s t r u c t u r e  of  

t h e s e  r a d i c a l s  t o  be 1 , 2 , 3 - d i t h i a z o l y l e s  . 
These i n v e s t i g a t i o n s  w e r e  done i n  c o o p e r a t i o n  w i t h  D r .  

BARTL from o u r  Academy of  Sc iences  and w i t h  D r .  STASKO 

from B r a t i s l a v a ,  Czechos lovakia .  
1 , 2 , 3 - D i t h i a z o l y l e s  a r e  a new c lass  of  p e r s i s t e n t  r a d i -  

cals ,  i somer i c  wi th  t h e  1,3,2-compounds. They be lonu  t o  

t h e  series of  c y c l i c  t h i o a m i n y l s  c o n t a i n i n g  n i t r o g e n  as  

a formal  c e n t r e  of  t h e  r a d i c a l  e l e c t r o n .  
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286 R. MAYER 

They are s t a b l e  i n  s o l u t i o n  or i n  a s o l i d  m a t r i x .  W e  have 

j u s t  p u b l i s h e d  d e t a i l s  of  s y n t h e s e s  and b e h a v i o r  of  t h e s e  

new t y p e  o f  r a d i c a l s .  T h e r e f o r e  l e t ’ s  o n l y  d i s c u s s  some 

s e l e c t e d  r e s u l t s .  

F i r s t ,  t h e  tendency  of fo rma t ion  of t h e s e  r a d i c a l s  i s  
ex t r eme ly  h i g h .  Many d i f f e r e n t  s t a r t i n g  ma te r i a l s  are 

a p p r o p r i a t e  f o r  g e n e r a t i o n  and s y n t h e s i s  o f  I I 2 , 3 - d i t h i a -  

z o l y l e s .  I w i l l  o n l y  d e a l ,  h e r e ,  w i t h  t h e  fo rma t ion  of  

t h e  r a d i c a l s  by r e a c t i o n  o f  s u l p h u r  h a l i d e s  w i t h  aroma- 

t i c  and h e t e r o c y c l i c  amines o r  enamines,  r e s p e c t i v e l y .  

The b e s t  way f o r  t h e  p r e p a r a t i o n  of  1 , 2 , 3 - d i t h i a z o l y l e s  

i s  t o  s o l v e  t h e  amine i n  ca rbon  t e t r a c h l o r i d e  and t o  add 

a s o l u t i o n  o f  d i s u l p h u r  d i c h l o r i d e  i n  ca rbon  t e t r a c h l o -  

r i d e .  I t  i s  a lso p o s s i b l e  t o  s y n t h e s i z e  d i s u l p h u r  d i -  

c h l o r i d e  i n  t h e  s o l v e n t  used  immediately b e f o r e  t h e  syn-  

t h e s i s  o f  t h e  r a d i c a l s .  So w e  have developed  an e f f i c i e n t  

u l t r a m i c r o  s y n t h e s i s  o f  s u l p h u r - 3 3 - l a b e l l e d  1 , 2 , 3 - d i -  

t h i a z o l y l e s  u s i n g  su lphur-33 .  S u b s t i t u t i o n  o f  d i s u l p h u r  

d i c h l o r i d e  by 

r e s p e c t i v e l y ,  

d i s u l p h u r  d ibromide  or c h l o r i n e  by bromine,  

l e a d s  t o  less s i d e  r e a c t i o n s .  
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S,NCOMPOUNDS VIA AMINES AND SULPHUR HALIDES 287 

Both 2,4-di-tert.-butyl-aniline and 2,4,6-tri-tert.- 
butylaniline react with disulphur dichloride to give 
the same radical 4,6-di-tert.-buty1-benzo[d1-1,2,3-di- 
thiazolyle. Starting from 2,4,6-tri-tert.-butylaniline 
the radical formation occurs with elimination of one 
tert.-butyl group as isobutene. 
The corresponding 1,2,3-dithiazolium salt is formed by 
further oxidation of the radical. Under special condi- 
tions the formation of this salt can be the main reac- 
tion (see below). 
An important extension of the direct synthesis of 1,2,3- 
dithiazolyles is based on the observation that enamines 
derived from 8-dicarbonyl compounds react with sulphur 

dichloride to give very stable dithiazolyles with car- 
bony1 groups adjacent to the heterocyclic ring. 

For example, two extremely stable radicals are derived 
from amino fumaric acid di-tert.-butylester and amino 

naphthoquinone, respectively. 
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288 R. MAYER 

Especially the insertion of a carbonyl group into the 
position 5 of the 1,2,3-dithiazolyle system brings addi- 
tional possibilities to delocalize the free unpaired 
electron in the radical. The result is a noticeable modi- 
fication of the spin density distribution and consequent- 
ly of the hyperfine splittinq constants and u-factors in 
cornparisation to the areno condensed 1,2,3-dithiazolyles. 

These and also the other 1,2,3-dithiazolyles synthesized 
act as inhibitors in various radical reactions. We are 
emaged in studying the problem of the inhibitor activi- 
ty of the radicals in correlation to their constitution. 
Solutions of areno-1,2,3-dithiazolyles are red or green. 

Figure 1: UV/VIS-Spectra of benzo-1,2,3-dithiazolyle, 

dissolved in cyclohexane [CHI  and benzene. 
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S,NCOMF'OUNDS VIA M I N E S  AND SULPHUR HALIDES 289 

( c f .  F i g .  1 f o r  t h e  benzo d e r i v a t i v e ) .  The co r re spond ing  

c a t i o n  i s  i n s o l u b l e  i n  t h e s e  s o l v e n t s .  

The uv -v i s - spec t r a  of t h e  r a d i c a l s  and t h e  co r re spond ing  

c a t i o n s  are d i f f e r e n t ,  b o t h  i n  t h e  f i n e  s t r u c t u r e  and 

i n  t h e  p o s i t i o n  of t h e  a b s o r p t i o n  maxima, which are more 
hypsochromic i n  t h e  case of  t h e  r a d i c a l s .  

Molecular  c h l o r i n e  o x i d i z e s  t h e  r a d i c a l s  t o  d i t h i a z o l i u m  

s a l t s .  

_ _ ~ ~ _  

-e 

e 

I !  t 

-0.3 0 +0.3 E (V) 

This  r e a c t i o n  can be used t o  de te rmine  t h e  r a d i c a l  concen- 

t r a t i o n  i n d i r e c t l y ,  because  t h e  r e s u l t i n g  I l 2 , 3 - d i t h i a -  

zolium s a l t s  p r e c i p i t a t e  q u a n t i t a t i v e l y  i n  a p p r o p r i a t e  

s o l v e n t s .  The r a d i c a l  y i e l d s  are about  25 p e r  c e n t .  

Th i s  r e a c t i o n  i s  r e v e r s i b l e ,  t h a t  means t h a t  1 ,2 ,3 -d i -  

t h i a z o l i u m  s a l t s ,  e a s i l y  formed from t h e  r e a c t i o n  of 

aromatic amines w i t h  d i s u l p h u r  d i c h l o r i d e ,  can  be  reduced  

t o  f r e e  r a d i c a l s .  The c y c l i c  vo l t ame t ry  of t h e  naphtho  

[2,1-d1-1,2,3-dithiazolium sa l t s  shows c l e a r l y  t h a t  t h e  

e l e c t r o c h e m i c a l  g e n e r a t i o n  of  1 , 2 , 3 - d i t h i a z o l y l e  r a d i -  
c a l s  i s  a l so  r e v e r s i b l e .  
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290 R. MAYER 

The areno 1,2,3-dithiazolyles are stable up to tempera- 
tures of about 120°C. Above 150° phenazines are formed. 
Naphtho [2,1-dl-1,2,3-dithiazol-2-oxide produces in this 
way 1,2,5,6-dibenzophenazine in a yield of 80 per cent. 

A dimerization of the radicals to hydrazine derivatives 
has not been observed. The Il2,3-dithiazolyles are not 
stable in protic solvents: in trichloromethane, already, 

the color of the radicals disappears and within a few 
minutes Zi salt-like precipitate is formed. The sta- 
bilization process is initiated by disproportion. 

In the analogous reaction of hydrazones and amidines with 

sulphur dichloride, new radicals with two sulphur atoms 
and two nitrogen atoms in the heterocyclic ring are for- 
med. These dithiadiazolyles are also available from the 
corresponding dithia-diazolium salts by reduction. 
To summarize: Thionitrosocompounds and N-thiosulfinyl 
amines are primary products of the reaction of amines 
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c I 

I R' 

- -t 
- 1  II 

c '  ' 'N 
I 0 

w i t h  s u l f u r  h a l i d e s .  T h e i r  s t a b i l i z a t i o n  l e a d s  t o  s u l f u r  

d i i m i d e s  o r  t o  d i t h i a z o l y l - e  r a d i c a l s ,  p redominan t ly  under  

mi ld  c o n d i t i o n s .  

Moreover - a s  w e  found - t h e  r e a c t i o n  i s  v e r y  s e n s i t i v e  

t o  a l t e r a t i o n s  i n  t h e  r e a c t i o n  c o n d i t i o n s .  

Al ready  7 0  y e a r s  ago  R .  HERZ d e s c r i b e d  t h e  f o r m a t i o n  of 

1 , 2 , 3 - d i t h i a z o l i u m  s a l t s  by r e a c t i o n  o f  a r o m a t i c  amines 

w i t h  d i s u l p h u r  d i c h l o r i d e .  R e l a t i v e l y  d r a s t i c  r e a c t i o n  

f 
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conditions favoured the formation of the dithiazolium 
salt . 
As we found, in this HERZ-reaction the formation of sul- 
phur diimides is not favoured, but they are always detec- 
table in traces. 

5 

H 

I t  

I- 

Instead of desulfurization forming a sulphur diimide the 
intermediate N-thiosulfinylamine undergoes an intramole- 
cular cycloaddition to give an areno 3- or -5-H-1,2,3- 
dithiazole. It should be mentioned that the heterocyclic 
ring system is formed before the benzene rinu is chlori- 
nated. This fact has already been discussed by GOMPPER 
in 1964 6 ,  but he could not prove this by experiments. 
Now we are able to do this: 
ESR-spectroscopic investiuations showed clearly that 
unchlorinated benzo[d]-1,2,3-dithiazolyle is the product 
from the reaction of aniline with disulphur dichloride 
under HERZ-reaction conditions. 
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293 S,NCOMPOUNDS VIA AMINES AND SULPHUR HALIDES 

A l s o  benzo[d]-1,2,3-dithiaz0lium chloride is formed as 
a side product. Here, disulphur dichloride acts as an 
oxidizing agent. Both unchlorinated products are stable 

aqainst further chlorination. 

H 

The proper chlorination of the benzene rinq is initiated 
by the attack of disulphur dichloride at the basic nitro- 
gen atom of the benzo-3H-1,2,3-dithiazole. 
The nitrogen atom, now positively charged, causes a 
nucleophilic attack of the chloride anion in position 6. 

By elimination of hydrogen chloride and sulphur the aro- 
matic 6n-system is reformed and 6-chloro benzo-3H-1,2,3- 
dithiazole is obtained. The hydrogen atom in position 6 
is split off as a proton forminq H C 1 .  Finally, the 6- 
chlorobenzo-3H-1,2,3-dithiazole is oxidized by the excess 
of disulphur dichloride to form 6-chloro benzo-lI2,3-di- 
thiazolium chloride. 
We found that during this oxidation the radical 6-chlo- 
robenzo-Il2,3-dithiazolyle is formed which under these 
conditions produces the dithiazolium salt. 
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294 R. MAYER 

The relatively stable persistent radical can also be 
generated by reduction of the dithiazolium salt using 
metal powders for example. 

Finally, for synthetic purposes, it is remarkable that 
the HERZ-reaction can be carried out as a one-pot-syn- 
thesis. It is only necessary to chlorinate a mixture 
of the amine hydrochloride and elemental sulphur. But 
this method, too, i s  sensitive to the reaction conditions 
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used: 

tetrahydronaphthalene is formed in high yields 
with D-naphthylamine. 

in benzene as solvent ch lo ro th io iminopen tach lo ro  

starting 

Ph -OH 
- 2 H C l  1 

HoQ c =o 

The reaction of ethylamine hydrochloride with disulphur 
dichloride qives among other products 4,5-dichloro-1,2,3- 
dithiazolium chloride. This salt is a l so  available in a 
high yield from chloroacetonitrile and S 2 C 1 2 .  

We used this salt as a C2-building block in organic syn- 
theses. Thus, for instance, phenol reacts in 5-position 
forming the chinomethine system. Hydrolysis leads to a- 
oxocarboxylic acids: the dichloro-dithiazolium chloride 
acts as a potential oxalic acid dichloride. 
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I t  w a s  my i n t e n t i o n  t o  demons t r a t e  t h a t  p r imary  amines 

underqo w i t h  s u l p h u r  h a l i d e s  a l o t  of s p e c i a l  a c y l a t i o n  

and o x i d a t i o n  r e a c t i o n s  l e a d i n g  t o  t h i o n i t r o s o  compounds 

and N - t h i o s u l f i n y l  amines.  From N - t h i o s u l f i n y l  amines t h e  

way i s  open to  p e r s i s t e n t  d i t h i a z o l y l e  r a d i c a l s  and t o  
d i t h i a z o l i u m  s a l t s .  

Drawing your  a t t e n t i o n  t o  t h e  HERZ-reaction, I wanted t o  
a c q u a i n t  you w i t h  t h e  compl i ca t ed  mechanism of t h i s  reac- 
t i o n  and w i t h  t h e  c e n t r a l  p o s i t i o n  of  N - t h i o s u l f i n y l  

amines.  I t r i e d  t o  show you t h e  close r e l a t i o n s h i p  b e t -  

ween a l l  compounds mentioned above and d i s c u s s e d  i n  my 

r e p o r t .  F i n a l l y ,  I wish t o  thank  my coworkers  and co l le -  

agues  who ach ieved  t o g e t h e r  w i t h  some s t u d e n t s  of o u r  

depar tment  t h e  above - repor t ed  r e s u l t s  by e n t h u s i a s t i c  

work, e s p e c i a l l y  Doz. D r .  Domschke and D r .  B l e i s c h .  

I f  I shou ld  have succeeded i n  g i v i n g  you some new 

impulses  f o r  your  own work, my r e p o r t  h a s  f u l l f i l l e d  

i t s  purpose .  
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