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Abstract - The dithioether dications of SH_,7E-dibenzo[b.g_1 [1,51 
dithiocin, 68,125-dibenzo[b_,~l[1,5ldithiocin, and 1.6-dithiacyclo- 

decane were formed in the reaction of the corresponding %-oxides 

with conc. H2S04. 

We recently reported that the dithioether dication of 1.5-dithiacyclooctane was 

formed in a reaction of the corresponding ?-oxide with conc. H2S04 and actually 

isolated in crystalline form.' The dication of thianthrene, which has been 

extensively studied by Shine et al. does not contain an intramolecular S-S bond. 2 

However, the dication of cyclic dithioether having benzylic methylene group has 

never been reported. Autenrieth and Bruning suggested formation of the dithio- 

ether dication by a reaction of 5,7,12,14-tetrahydrodibenzo[~,&l il,6ldithiecin 

bearing benzylic methylene group with br~mine,~ whereby the product obtained was 

solely the disulfide due to the C-S bond cleavage and not the di~ation.~' 

We now report the and 13c n.m.r. spectroscopic evidences for formation of the 

dithioether dications in the reaction of dibenzodithiocin ?-oxides (1) and (L), 
1,6-dithiacyclodecane S-oxide (7) and their deuteriated derivatives with conc. - - 
H2S04. 

6.12 -Dihydrodibenzo [b, - fl [l,5] dithiocin %-oxide (1) 6, SH_,7H_-dibenzo @,%I 11.51 

dithiocin ?-oxides (3) - and - 5,7,12,14-tetrahydrodibenzoI~_,~l [1,6ldithiecin 

5-oxide (5)  ', -1,6-dithiacyclodecane ?-oxide (7) - ', and the correspondi~g deuteriated 
derivatives (2) lo and (7a)11. were prepared by general methods. When (1) was 
dissolved in conc. D2S04(98%), the solution became yellow. Then the reaction 

1 1 was followed immediately by both H and 13c n.m.r. spectroscopies. In the H 

n.m.r., two methylene signals adjacent to the sulfenyl groups for (1) in CDC13 



disappeared and new AB q u a r t e t  peaks appeared which must be the  benzylic  methylene 

of (z), while i n  13c n.m.r., two s i g n a l s  due t o  t h e  corresponding methylene carbon 

1 atoms in  (1) i n  CDC13, coalesced i n t o  one s igna l  i n  D2SO4 Both H and 13c n.m.r. 

da t a  a re  shown i n  Table 1. Treatment of t he  D2S04 so lu t ion  of (1) - with ice-H20 

and work up afforded only t h e  o r i g i n a l  monosulfoxide (1) i n  82% i s o l a t e d  y i e ld .  

1 
Similar t reatment  of (&) i n  D2S04 led  t o  s imi l a r  changes i n  t h e  H n.m.r. spec t ra  

Hydrolysis of t h e  D2s04 so lu t ion  of (la) led  t o  80% recovery of t he  ?-oxide. The 

'H n.m.r. spec t r a  i nd ica t e  t h a t  it i s  a complete 1:l mixture of t h e  6,6- and 

12 ,124 ideu te r i a t ed  %-oxides (2) and (g). Furthermore, no H-D exchange of (la) 
with the so lvent  H2S04 was observed during t h e  r eac t ion  (Eq. 1) .  These r e s u l t s  

indica te  c l e a r l y  t h a t  (1) and (la) a r e  converted i n t o  t h e  symmetrical intermediate 

d ica t ion  ( 2 ) .  I n  a s imi l a r  way, t he  r eac t ion  of (3) w i t h  conc. D2S04 was a l s o  

1 followed by H n.m.r. spectroscopy, and the  spec t r a  suggested formation of t he  

d ica t ion  (4) i n  D2S04. Treatment of t h i s  so lu t ion  with H20 afforded the  oxygen 

migrated su l foxide  (5) i n  good y i e ld  and the  compound (3) was not obtained a t  a l l  

(Eq. 2 ) .  12 

Meanwhile, when d i t h i e c i n  ?-oxide (6) a s  a ten-membered homolog of (1) was 

s imi lar ly  dissolved i n  D2S04, and t a k e n - i t s  'H n.m.r. spectrum, we found t h a t  t h e  

spectrum showed very complex s i g n a l s  probably due t o  t h e  C-S bond cleavage. 

Actually t h e  products obtained were composed of a complex mixture which was not 

invest igated f u r t h e r .  On t h e  o the r  hand, d i s so lu t ion  of t he  compound ( I )  i n  

1 
conc. D2S04 afforded the  corresponding d i t h i o e t h e r  d i c a t i o n  (8). The H n.m.r. 

spectra a r e  assigned a s  shown i n  Table 1. Treatment of t h e  t e t r adeu te r i a t ed  
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Table 1. N.m.r. data for (t)-(l) and 

(I)~ 7.64-6.77(m,8HrPh), 5.11,4.08(ABq.J 14Hz,CH2SO), 4.15,3.96(ABq,J 14Hz,CH2S) 

7.65-6.76(m,8H,Ph), 4.13.3.95 (ABq,J 14Hz,CH2S) 
+ (1)' 7.82-6.96(m.8HrPh), 5.61,5.17(ABq.J 15.6Hz,CH2S ) 

(3)d - 8.30-8.01(m,2H,Ph), 7.69-7.Ol(m,6H,Ph), 4.56,3.87(ABq.J 15Hz,CH2S) 
+ 

( Q ) ~  7.92-6.98(m, 8H.Ph) , 5.57.5.2O(ABq.J 15Hz,CH2S ) 

(5) 7.96-7.15 (m,8H,Ph), 5.64,4.18(ABq,J 12Hz,CH2SO), 4.06,3.82 (ABq,J 13Hz,CH2SO) 

(1) 3.72-2.91(m,4H,CH2SO), 2.89-2.62 (m,4H,CH2S), 2.27-1.57 (m,8H,CH2) 

(2) 2.87-2.62 (m,4H,CH2S), 2.27-1.57(m,8H,CH2) 
+ 

( 0 )  4.14-3.29 (br.m,8H,CH.S ) ,  2.32-1.25(br.m,8H,CHq) 

a 'H and 13c data (6) for (1) - , (la), - (2)  , (5) , (L), and (7a) in CCC13, relative to - - 
Me Si; data for (z), (4), and (8) in D SO relative to sodium 4,4-dimethyl-4-sila- 4 2 4 
pentane-sulfonate (DSS) . "c: 6 61.3 and 35.6 for methylene carbon. ,2 13c: 

6 63.6 for methylene carbon. Boat-chair form (100%). mist-boat form(100%). 

Twist-boat form (78%) and Boat-chair form (22%). 

1 
compound ( E )  in D SO gave similar changes as ( I )  in the H n.m.r. spectra and 2 4 

1:l mixture of 2,2,10,10- and 5.5.7.7-tetradeuteriated ?-oxides ( 2 )  and (c) 
were obtained by hydrolysis of the D2S04 solution (Eq. 3). 

Although both our present and previous results seem to display formation of 

dithioether dications generated from the corresponding sulfoxides in conc. H SO 2 4' 



other possible formation of symmetrical oxydisulfonium salts such as (2) is 
unable to eliminate. Therefore, in order to confirm the formation of 

symmmetrical dication by ''0-tracer experiment, we prepared 18~-labelled 1.5- 

18 dithiacyclooctane S-oxide - ( ? ) I  0 content 42 excess atom%]13 and dissolved it in 

cone. H2S04. Then upon treatment initially with cold anhydrous diethyl ether 

and subsequently with ordinary ice-water, no ''0 was incorporated into the 

recovered 5-oxide (confirme8 by mass spectroscopy). The result eliminates 

clearly the formation of ( 1 1 1  and is consistent with conversion of (9) to the 

dication (10) (Eq. 4). 
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