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The c ry s t a l  s t r u c t u r e  of CllHl4NS2was de te rmined  by means  of a d i f f r ac tomet r i c  exper iment  
(~ MoK~, by  the method of l ea s t  squa re s  within the an iso t ropic  approximat ion ,  R =0.051 with 
r e s p e c t  to 1685 ref lec t ions) .  The c ry s t a l s  a r e  monoclinic with a =14.953, b=12.663,  c =  6.222 
.~, ~, =91.69 ~ Z =4, and space  group P21; the c r y s t a l  cel l  contains two independent molecules  
having identical s t ruc tu res .  The dis t r ibut ion of  the bond lengths in the molecule  provides  evi-  
dence for  the contribution of two t an tomer i c  f o r m s  - 2 -mercap to -3 - theny l idenecyc lohexy l -  
amine  and 3-cyc lohexylaminomethylene th io lene-2- th ione  - to the s t r u c t u r e  and for  s ta t i s t i ca l  
delocal izat ion of the H a tom between the S and N a toms  of the molecule .  

The synthes is  and p rope r t i e s  of  l igands of  a new type - mercap toa ld imines  of the thiophene, furan,  and 
benzo[b]thiophene s e r i e s  cumula t ive  data on which a r e  p resen ted  in [1], have been descr ibed  in r ecen t  y ea r s .  
In a number  of  cases  these  compounds have in te res t ing  and useful  p rope r t i e s  such as ,  for  example ,  inhibitors 
of  the oxidation of hydrocarbons  [2] or  agents to fight deep- roo ted  mycose s  [3]. They a lso  s e r v e  as s t a r t i ng  
compounds in the synthes is  of chela te  compounds and a number  of condensed he te rocyc l ic  sy s t ems .  

It has been es tabl i shed by IF{ and PMR spec t ro scopy  that one of the pecu l ia r i t i es  of mercap toa ld imines  is 
the fact  that in solution they exis t  in the f o r m  of an equi l ibr ium mix tu re  of  t au tomer s ,  in which the equi l ibr ium 
is shifted to favor  t au tomer lc  f o r m  A [4-7]. 
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/ C I t=N- -R  

. j -  - + R '  \ S  I 

B 

X - 0 o r  S;  I~' - H,  A | k  

In mercap toa ld imines  the migra t ion  of an H a tom between the two reac t ion  cen te r s  evidently t akes  place  via  an 
in t r amolecu la r  mechan i sm,  s ince the PMR s p e c t r a  of  these  compounds indicate a s t rong  in t ramolecu la r  hydro-  
gen bond [4, 5]. 

An x - r a y  diffract ion s tudy of some  chela te  compounds based  on N-subs t i tu ted  mercap toa ld imines  of the 
thiophene s e r i e s  showed that the i r  s t r u c t u r e s  cannot be descr ibed  within the f r a m e w o r k  of canonical  fo rmulas  
[8, 9]. In this connection it s eemed  of in te res t  to a s c e r t a i n  which of the f o r m s  - A or  B - is r ea l i zed  in the 
ligand molecule  in the solid state.  With this end in mind, we made an x - r a y  diffract ion study of 2 - m e r c a p t o - 3 -  
thenyl idenecyclohexylamine (CltH14NS2), which exis ts  in the 3 -cyc lohexy laminomethy lene th io l -4 -ene -2 - th ione  
fo rm in solution. 

The CttH14NS2 c ry s t a l s  a re  monoclinic with a =14.953(1), b=12.663(1),  c =6.2220(4) .~, ~, =91.69(1) ~ V= 
1177.7(3) ~s,  dmea  s =1.24, dcalc =1.24 g / c m  3, Z =4, and space  group P21; the c r y s t a l  contains two c r y s t a l l o -  
g raphica l ly  independent molecules .  The  x - r a y  diffract ion exper iment  (1685 F2> 1~) was obtained with a H i l g e r -  
Watts f o u r - c i r c l e  automat ic  d i f f r ac tomete r  with ~ MoK~ emiss ion ,  a graphi te  monochroma to r ,  ~ scanning, and 

0 max = 57~ 

The s t ruc tu re  was decoded by a d i rec t  method and was re f ined  by the method of leas t  squa res  within the 
anisot ropic  approximat ion  to R = 0.067. All of the hydrogen a toms  except the two bonded to the ni t rogen (in 

Inst i tute of Hete roorgan ic  Compounds, Academy of Sciences of the USSR, Moscow 117813. T rans l a t ed  
f rom Khimiya Getero ts ik l ichesk ikh  Soedinenii, No. 12, pp. 1625-1631, December ,  1978. Original  a r t i c l e  sub-  
mi t ted  March 20, 1978. 

1320 0009-3122/78/1412-1320507.50 �9 1979 Plenum Publishing Corpora t ion  



o 

r 
0 

P. 
o~ 
o 

o 

~r2 

E 

i 

I ~ : ~ ~ Z ~  I I I I I I I I I I I I I ~ ~ = ~ o ~  

I I  I l l  I 1  I I I l l l  I I  

I I I t I i I i 1 i i I i i ~ ~ ~  

d d d d d d d d d d d d d d d d g d d d d d d d d d d d  

1321 



TABLE 2. A n i s o t r o p i c  T e m p e r a t u r e  P a r a m e t e r s  of the Atoms  in 

the CilHi4NS2 S~ructttre* 

Atom Bu B.~u B~ B~ B,a B_.~ 

S(i) 
S(t ~) 

S(2') 
N 
N' 
C(I) 
C(~ t) 
C(2} 
C(~') 

Cta' ) 
C(41 
C(4'} 
C(~ 
C(~') 
C(s} 
C(6') 
C(71 
C(7') 
Cr 
C(~') 
C(~) 
C(9') 
Coo) 
Coo'  ) 
COD 
C(u' 

86 (1) 
75 (1) 
79 (l) 
71 (1) 
48 (2) 
60 (3) 
64 (3) 
58 (3) 
53 (3) 
57 (3) 
52 (3) 
66 (4) 
57 (3) 
63 (4) 
57 (3) 
60 (3) 
52 (3) 
74 (4) 

lOI (5) 
125 (7) 
143 (7) 
~o6 (6) 
77 (5) 

12o (6) 
50 (3) 
95 (6) 
67 (4) 

120 (6) 

103 (1) 
101 (1) 
62 (1) 
84 (I) 

100 (4) 
101 (4) 
64 (4) 
64 (4) 
75 (4) 
77 (4) 

1o3 (5) 
1o2 (5) 
105 (6) 
112 (6) 
84 (4) 
90 (5) 

120 (5) 
132 (7) 
89 (6) 

147 (8) 
172 (9) 
228 (16) 
274 (14) 
217 (12) 
156 (8) 
155 (7) 
155 (7) 
118 ( 7 )  

237 (4) 
272 (4) 
549 (8) 
482 (7) 
273 (14) 
305 (16) 
32 (2) 

334 (20) 
259 (18) 
268 (18) 
457 (26) 
400 (27) 
656 (44) 
489 (32) 
242 (16) 
278 (17) 
361 (21) 
405 (26) 
649 (41) 
640 (41) 
433 (31) 

~312 (98) 
668 (43} 
752 (46) 
768 (46) 
816 (47) 
420 (27) 
706 (53) 

- 2  (2) 
4 (2) 

- 19 (2 )  
13 (2) 

- 9  (5) 
18 (5) 
6 (5) 

- 5  (5) 
14 (5) 

-13 (5) 
3 (6) 

--10 (7) 
- -  10 (7)  

18 (7) 
32 (6) 

- 19 ( 6 )  
--3 (7) 
29 (8) 

-- 17 (8 )  
127 (12) 

--179 (14) 
--206 (171 
--133 (13) 
-16 (13) 

39 (8) 
88(11) 

- 1 (8 )  
47 (II} 

0 (4) 
- 1 (4)  
�9 149 (5} 
103 (4) 

-28 ( i  i) 
12 (12) 
68 (14) 
36 (14) 

--9 (12) 
-1 (12) 
-8  (16) 

- 17 ( ] 7 )  
53 (20) 

9 (19) 
23 (13) 
39 (14) 

--14 (15) 

367 (29t 
-78 (25) 
286 (41) 

--264 (24) 
--30O (30) 

48 (2]) 
- 103  ( 3 0 )  

113 (18) 
56 (32) 

58 (4) 
--52 (4) 

12 (5) 
- 2 6  (5) 

52 03) 
--93 (14) 
--19 (14) 

25 (15) 
-43 (14) 

16 (14) 
--92 (21) 

48 (20) 
--ll3 (27) 

76 (24} 
11 (151 

-49 (16) 
188 (19) 

- 194 (23 )  
17 (25} 

136 (32} 
-42 (29) 

-670 (70) 
449 (41) 

-223 (40) 
227 (33) 
122 (35) 
45 (24) 

-79 (33} 

* The  a n i s o t r o p l c  t e m p e r a t u r e  f ac to r  is T = e x p [ -  10-4(BHh 9 + . . .  + 

B,~k +...)1. 

% ~ I t  {41 
.~; Hc3] H( 82")/'~ ~ HI91') / ~  HI92 ) 

~ ) C , 3 ,  C ( 8 ' ) ~  C'9'' H(,o2, 
(.).~(2, .\X"~ %,,cFP-~A). X~,,o:~r 

, . . o , ,  
\~2 . . . .  \~,283 H(6j H(7,, C(6')L.~ c ~  ~ ( ~  

% 

H,,~, ~ c ~  . . . .  ~ ~C(~,, 
"-'~-(~c'~J'-'~O "'c82~ '7~11 ~ / ~ H . o ,  

H . . ^ ~ ~ H ( . , ;  C, f) ~ ( u ) . ~ ' .  4OY" ' '{5 ) 
' '(,02) " V ' V ~ C , . ,  ~ / Y ~ c ( 2 ' ~  

~12') ~ 1,424 

C{4' } 
H(4 '  " ' 

Fig. 1. G e o m e t r y  of the  2 - m e r c a p t o - 3 - t h e n y l i d e n e c y c l o h e x y l a m i n e  
m o l e c u l e s  in the  c r y s t a l l i n e  s ta te .  

f o r m  A) or  su l fu r  (in f o r m  B) a tom w e r e  exposed by  d i f f e r en t i a l  s y n t h e s i s .  F u r t h e r  r e f i n e m e n t  was c a r r i e d  
out wi thin  the  a n i s o t r o p i c  a p p r o x i m a t i o n  for  the nonhydrogen  a t oms  and wi th in  the  i so t rop ie  a p p r o x i m a t i o n  for  
the hydrogen  a toms  (R = 0.051). As usua l ,  the c a l c u l a t e d  (at the  end of the r e f i n e m e n t )  d i f f e r en t i a l  s y n t h e s i s  
with exc lus ion  of the l o n g - r a n g e  r e f l e c t i o n s  ( s in  0/)~ _< 0.4) did not expose the two absen t  hydrogen  a toms ,  but  
m a r k e d l y  di f fuse  e l e c t r o n  dens i t y  m a x i m a ,  the height  of which does not exceed the height  of the background  
m a x i m a ,  w e r e  found in the r e g i o n s  be tween  the  S and  N a toms  in both m o l e c u l e s .  

The  c o o r d i n a t e s  of the  a t o m s  and the  i so t rop ic  t e m p e r a t u r e  p a r a m e t e r s  of the H a t oms  a r e  p r e s e n t e d  in 
Tab le  1, and the  a n i s o t r o p i c  t e m p e r a t u r e  p a r a m e t e r s  of the nonhydrogen  a t oms  a r e  p r e s e n t e d  in T a b l e  2. 

The s t r u c t u r e  of the m o l e c u l e s  and the g e o m e t r i c a l  p a r a m e t e r s  of g r e a t e s t  i m p o r t a n c e  for d i s c u s s i o n  a r e  
shown in Fig.  1. Al l  of  the bond l eng ths  and v a l e n c e  ang le s  a r e  p r e s e n t e d  in T a b l e  3. The  C - C  and C - S  bond 
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T A B L E  4. Equa t ions  of the  Ax +By  +Cz - D = 0  P l a n e s  of  t he  F r a g -  
m e n t s  of  the  M o l e c u l e s ,  Dev ia t ions  of  the  A t o m s  f r o m T h e s e  P l a n e s  
(/~), and  T o r s i o n  A n g l e s  (~p) in C y c l o h e x a n e  in t he  CllHI4NS2 S t r u c -  
t u r e  

Plane Atoms and their deviations from the plane 

S(2) 
--0,0013 

S ( l } *  c (5 ) *  
-0,03 --0,01 

II N C(5) 
- 0,006 0,007 

III S(2') C( l ' )  
-0.004 0,001 

S(l,}* c(5')* 
0,02 0,02 

~v N c(5') 
0,009 --0,012 

Torsion angles 
C(~)C(7)C(~)C(~) 
C(7)C(s)C(9)C()o) 
C{a)C(o)C{to)Ctu) 
C(})Coo)Cm}C(s) 
C( Io)C(  1!)C(6)C(7) 
C{,,)C{~)C(~)C(~) 

c(1) c(2) c(3} 
0,0012 - 0,0005 - 0,0008 

N* 
- 0,083 

c(2) c(1) 
--0,001 -0,005 

c(2') c(3') 
0,004 -0,008 
Nt* 

- 0 , 0 7  

c(2') C(l') 
0,003 0,006 

(p 

-53,5 
53,1 

--54,8 
54,8 

- -  55,6 
55,0 

A B 

c(4) 
0,0014 

0,506: - 0,7551 
s{1) 
0,004 0,477 -o,775 
c(4') 
0,008 

0,512 0,745 

S(I') 0,494 0,759 
- 0,006 

Torsion angles 
C{~ )C(7 )C(s )C(~ } 
C(;, )C(s )C{~, )C{~o ) 
C(~ )C(~ )C{1~. }C(u ) 
C{~ )Clio )Cm )C(~ ) �9 t t I C(1o )C(~ )C(~ )C(7 ) 
C(n )C(~ )C(? )C{B ) 

--0,4159 

--0,415 

- 0 , 4 2 7  

--0,425 

q~ 

42,2 
--40,4 

44,2 
- -  50,4 

52,7 
-51,4 

* T h e s e  a t o m s  w e r e  not  t a k e n  into a c c oun t  in t h e  c o n s t r u c t i o n  of  
the  p l a n e s .  

T A B L E  5. ~ o r t  I n t e r m o l e c u l a r  D i s t a n c e s  d (~) in t h e  CllH14NS $ 
S t r u c t u r e *  

0,0495 

--0,515 

3,824 

3,700 

Distance d Distance d 

S(~) ""C(s) I11 
S(~) -..C()o') III 
S , t )  . . . l l ~ s )  III 
S(,) '"H~o~') IV 
S~) .--[-It,l~') I 
S,)')...C,s') Ill 
S,,'I...H~'~ III 
S, t')""t-]{71) I 
S{l'l""H{st) Ill 

3,510 
3,82 
3,12 
',9,90 
2,72 
3,51 
3,09 
3,00 
2,98 
3,83 

C(1) ""H(II2') 11 
C(,') ...Ct() V 
C~t') -..Ct;') I 
C((1 -..H(7~ I 
C(It) ""[-1(t12') V 
C~) ...C~) VII 
C(~) ""H<s) VII 
Cr -"H(9() 11 
C(~'~ ""H~s') V 
C(~i --.H(~d) 1I S,2) ...C,s) VII 

St2) ".Cis') IV 
S(2) -..H~s(} VII 

z C ' S(2)"" ~s) V 
S~'}'"C, to} VI 

' H ' V S(2 v'" 15 ) 
S(2'~.-.H{~o,) VI 
N ...H<a) VII 
N' ..d-L:/) V 
C~, --'C~s) VII 
C(,) '"His) VII 
C,)) ""Hcg() II 

C J )  ""H j )  V 
C,41 ""Cc6) VII 
C(4) '"HI9() II 
Ct4 ) --.C~() V 
C(4') "--H{5') V 
C I / I  --.H,gt) I 
Ccsl '"HI~t Vii 
C~5') .--H(j) V 
C~9) ""Hr VI 
CIH%'"H,o21 II 
C(~} --.H{loi) VI 

3.67 
3,11 
3,80 
3.62 
3,20 
2,98 
3,09 
3,14 
3,67 
3,05 
3,14 

2,97 
3,76 
3,78 
2,70 
3,08 
3,82 
3,02 
3,07 
3,00 
3,07 
3,00 
3,73 
3,15 
3,73 
3.09 
2,95 
2,77 
3,23 
3,12 
3,22 
2,57 

* The  s h o r t  i n t e r m o l e c u l a r  d i s t a n c e s  b e t w e e n  the  a t o m s  o f  the  
s t a r t i n g  m o l e c u l e s  (I), t h e  c o o r d i n a t e s  of  which  a r e  p r e s e n t e d  in 
the  t a b l e ,  and t h e  a t o m s  of  the  m o l e c u l e s  a s s o c i a t e d  wi th  t h e m  b y  
the  f o l l o w i n g  s y m m e t r i c a l  t r a n s f o r m a t i o n s  a r e  g iven  in th i s  t a b l e ;  
p l ane  II  b y  a b t r a n s l a t i o n ,  I I I  by  a c t r a n s l a t i o n ,  IV b y  a b +c 
t r a n s l a t i o n ,  V b y  the  21 [1/2 0 z] a x i s ,  VI by  t h e  21 [ 1 / 2  1 /2  z] 
a x i s ,  and VII b y  t h e  21 [ 1 / 2  1 / 2  z] ax i s .  

l e n g t h s  in t he  t h i o p h e n e  p o r t i o n  of  the  m o l e c u l e  and the  l eng th  of  the  C(s ) - N bond w e r e  o b t a i n e d  wi th  good a c -  
c u r a c y  and  c o i n c i d e  wi th in  t he  l i m i t s  of  30- in the  two independen t  m o l e c u l e s .  The  g e o m e t r i c a l  p a r a m e t e r s  
a v e r a g e d  o v e r  t h e  two independen t  m o l e c u l e s  a r e  t h e r e f o r e  u s e d  t h roughou t  t h e  fo l l owing  d i s c u s s i o n .  

The  t h i o p h e n e  r i n g  is  p l a n a r  (Table  4), and the  S(2 ) -C(~)  and S(2 } - C ( 4  ) bond l eng ths  of  1.721 and 1 .737/~  
a r e  on ly  s l i g h t l y  s h o r t e r  than  in t h i o p h e n e  (1.714/~) [10] and i t s  d e r i v a t i v e s  [11] and  a p p r e c i a b l y  s h o r t e r  t han  
t h e  l eng th  of  the  S - C  s i n g l e  bond  (1.817/~) [12]. The  e x o c y c l i c  S ( 9 -  C(0 bond  (1.700/~) i s  a p p r e c i a b l y  s h o r t e r  
t han  t h e  e n d o c y e l i c  b o n d s  but  i s  s t i l l  g r e a t e r  than the  l eng th  of  t h e  S = C  bond  in t he  CS~. m o l e c u l e  (1 .553 ~-) [10] 
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and is close to the value found in thiazolinethione derivatives (1.688/~ [12] and 1.691 ,~ [13]). TheoC(1 )-C(2), 
C(2 ) -C(3), and C(3 ) -C(4 ) bond lengths in the heteroring are, respectively, 1.423, 1.423, and 1.342 A, i.e., the 
latter bond is almost a double bond, whereas the other two are close to sesqui bonds. Alternation of the C - C  
bond lengths is found in thiophene itself: Thetwo shorter bonds are 1.370 ,~, and the longer bond is 1.423 .~. 
Thus the C -  C bond lengths in the heteroring of the investigated molecule differ substantially from the lengths 
found in thiophene. The length of the C(2 ) -C(5 ) bond is 1.403 ~. and coincides with the length of the sesqui bond 
in benzene, whereas the length of the C(5 ) -bond (1.284 ~) is somewhat greater as compared with the standard 
value for the double bond (1.255 ti [14]). The S(1)C(1)C(2)C(5)N fragment of the molecule is planar and virtually 
coplanar with the thiophene ring. 

Thus the distribution of the bond lengths provides evidence for contribution of both tautomeric forms and 
for the absence of predominance of one of them. 

The intramolecular S . . .  N distance [3.005(7) ,~] is shortened considerably as compared with the sum of 
the vand der Waals radii (3.4 ,~) and is less than the intermolecular S. . .N distance (3.299 ,~) in the L- 
ergothioneine crystal  [13], in which an S ...I-I-N hydrogen bond is found. The character of the electron- 
density distribution constitutes evidence that the hydrogen atom is probably statistically delocalized be- 
tween the S and N atoms, which is in agreement with the determined distAbution of the bond lengths. The 
following constitutes yet another indirect piece of evidence for an intramolecular hydrogen bond. If there 
are potential hydrogen bond donors and acceptors in a molecule, intermolecular hydrogen bonds are 
usually formed in the crystal  in the absence of intramolecular hydrogen bonds. However, an analysis of the 
intermolecular distances (Table 5) does not reveal short contacts between the S and N atoms, i.e., the crystal  
does not contain intermolecular hydrogen bonds of the indicated type. 

It should be noted that in other prototropic systems also hydrogen bonding leads to the realization in the 
crystal  of forms intermediate between two limiting forms with statistical delocalization of the H atom [15, 16]. 

The C - C  bond lengths in the cyclohexane rings have considerable scatter; this is evidently associated 
with a certain degree of disorderliness of this fragment of the molecule. The greater diffuse character of the 
corresponding electron-density maxima and the higher values of the temperature parameters of the C(7 ) - C(ll) 
[C(7,)- C(ll')]atoms also indicate this. The cyclohexane rings have a chair conformation with torsion angles 
close to the usual values (Table 4). The N-C(6 ) bond length of 1.49 ti coincides with the standard value for a 
single bond (1.47 ~). The average length of the C-H b(md is 1.03 .~, and the individual values vary from 0.74 

o 

to 1.25 A. 
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R I N G -  C H A I N  I S O M E R I S M  O F  N - M O N O S U B S T I T U T E D  

2 -  C Y A N O B E N Z  E N E S U L F O N A  M I D E  S* 

D. ~ .  B a l o d e ,  R .  E V a l t e r ,  
a n d  S. P .  V a l t e r  

UDC 547.541,62 : 547.788.6 

A number  of N-monosubst i tu ted 2-cyanobenzenesul fonamides  (A) and their  chain i s o m e r s  - 
2-subs t i tu ted  3- iminobenzothiazol ine  1,1-dioxides (B), which a r e  fo rmed  as a r e su l t  of in t ra -  
molecular  nucleophilic addition of the sulfonamido group to the C ~--- N bond - were  synthes ized 
by  acylat ion of p r i m a r y  amines  with 2-cyanobenzenesulfonyl  chloride.  The in te rconvers ions  
of the i s o m e r s  - A --*B under a lka l ine -ca ta lys i s  conditions and B -~A under t h e r m a l  condi-  
t ions - w e r e  accompl i shed  for  the f i r s t  t ime.  The influence of the e lec t ronic  and s t e r i c  effects  
of the substi tuent  at tached to the ni t rogen a tom on the r e l a t i ve  s tabi l i t ies  of the open and chain 
i s o m e r s  was ascer ta ined .  The A C B  equi l ibr ium constants  in solutions in a mix tu re  of dioxane 
and t r i e thy lamine  were  de te rmined  by  IR spec t roscopy .  

It is known [2-4] that 2-cyanobenzenesulfonyl  chlor ide  (1) r e a c t s  with ammonia  and p r i m a r y  amines  to 
give 2-cyanobenzenesul fonamides  (H), which undergo i somer iza t ion  to 3- iminobenzisoth iazol ine  1,1-dioxides 
(fro when excess  amine  is p resen t .  

Since l i t t le  s tudy has been devoted to in t r amolecu la r  nueleophilic addition of a sulfonamido group to polar  
mult iple  bonds [5-7], the a i m  of the p re sen t  r e s e a r c h  was to study the influence of the e lec t ronic  and s t e r i c  
effects  of subst i tuents  at tached to the ni t rogen a tom on the r e l a t i ve  s tabi l i t ies  of  I s o m e r s  II and HI and on the 
poss ib i l i ty  of r ea l i za t ion  of thei r  in te rconvers lons .  

3- Iminobenziso th iazol ine  1,1-dioxides IIIa,  b, e, g, h {Table 1) w e r e  obtained inthe  reac t ions  of chlor ide I 
with excess  p r i m a r y  amine  c a r r i e d  out in dioxane with subsequent  dilution of the reac t ion  mix tu re  with water .  
As has been demons t ra ted  for N-methy lamide  IIa [3], the init ial ly fo rmed  amides  II undergo i somer iza t ion  to 
HI under the  influence of excess  amine.  

N - t e r t - B u t y l -  and N-(1-adamanty l )amides  IIc, d (Table 2) and anilide lIf, which do not undergo i s o m e r l z a -  
tion under the r eac t ion  condit ions,  const i tute  exceptions to the above. Special exper iments  designed to effect  
the i somer iza t ion  of these  compounds under the influence of alkal ine agents [a refluxing ethanol solution of t r i -  
e thylamine,  an aqueous dinxane solution of po tass ium hydroxide,  and CHsSOCH~Na in dimethyl  sulfoxide (DMSO)] 
were  a lso  unsuccessful .  

TABLE 1. 3- Iminobenzisothiazol ine  1,1-Dioxides HI 

:ore- t r i p ,  

,ound "C C~N 

Ilia 166--167 I655 br 
Illb ]147--148 1648 
IlIe 1127--128 1659, 

1654 sh 
1647 sh 

lIIg [165--166 1664 
IIih)1166--167 1668 

IR spec~a, v, 
cm-I FOund. ~'~ Empirical 

]N--H i c H N s formula 
i I 

aao3153,215,5112,5114,6] CloHI~N20~S 

3284161,714,6110,3[ 11,91C~4H~N20~S 
3267155,514,31 9,7111,alc,,H, N o s 

Calculated, % 

C H N S 

53,6]5,4[ 12,5] 14,3] 94 
61,814,4110,3111,8) 95 

61,814,4110,3 [ 11,8] 72 
58,3]4,21 9,7] 1t,1] 87 

*Accord ing  to the data in [3], this  compound has mp  165-166~ 

*Communica t ion  HI of the s e r i e s  ~Ring-Cha in  T r a n s f o r m a t i o n s  with the Par t ic ipat ion of the C~--- N Group. ~ 

See [1] for  communicat ion  II. 
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