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The reaction of benzo[b]thieno[2,3-b]benzo[b]thiophene S,S,S' ,S'- tetroxide with p r i ma r y  and 
secondary amines and with alcohols gave 10 b-amino-  and 10 b-alkoxy-5a, 1Ob-dihydro- 
benzo[b]thieno[2,3-b]benzo[b]thiophene S,S,S' ,S '- tetroxides.  These nucleophilic reagents do 
not add to benzo[b]thieno[2,3-b]benzo[b]thiophene S,S-dioxide. 

Within our plan for r e sea rch  on nucleophilic addition to heterocycl ic  sulfones [i] we investigated the 
propert ies  of the central  Csa-C1o b bond in benzo[b]thieno[2,3-b]benzo[b]thiophene S,S,S' ,S'-tetroxide (19 
and S,S-dioxide (If). 
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According to x ' r a y  diffraction data [2, 3], the oxygen atoms of the sulfone groups of I are  in the plane 
of the heteroring,  and this creates  a s ter ic  ba r r i e r  to the addition of a reagent  to the 5a position. In con- 
fortui ty with this,  at tempts to add reagents  of the Michael and Grignard type to disulfone I were unsuccess-  
ful [2]. 

However, we have established that  the Csa-C10 b bond in disulfone I is  nevertheless  capable of adding 
a number of nucleophilic reagents .  10b-Amino-5a,10b-dihydrobenzo[b]thieno[2,3-b]benzo[b]thiophene 

TABLE 1. 10b-Amino- and 10b-Alkoxy-5a, 
10b-dihydrobenzothienc [2,3-b]benzothiophene S,S,S' ,S '-Tetroxides 
KI and IV 

Found, % Gale., % ] trum:6, ppm ] ~" 

id ox .o fo,mul. IC : J  --TqT]a,om tiol. 

IIIb IPipe-ridino 12a5--240~'1C~HIgNO4Se 58,6 1,9 / a,6 58,6! 4,9] a,617260--8,00' 5,00l 79 
IIlc_ [Morpholino 1254--255blC,sHI,NOsS~ 55,5 t,413,4 552144 36|760--790 504178 

55',314',6]7',i1' - - '  I -  ]78 
IIIetl ld IPipdrazin~ 1268--2-70-u[C~sHIsN204Se55'I4'617'056,415,016,917,60--7,905.011811217-2181C19H20N204S2 56,7 4,91 6,6 

IlIf [NHCH~CH20}{176 177cl C~6Hj~NOsS2 52,5 4,1 i 3,7 52,6| 4,113,8]7,70-7,90 5,251 79 
1310--31~]C~5H,~O~S~ 53,9 3,6 53,6|3,6[--|7,75--7,90 5,07165 IvIVab tC'~l C=I-t, lalO--al~l c,oH,,o~s= 54,4 3,8 54,814,o]- I - - 1 6 6  

a y r o m  hexane-benzene ,  bwith decomposition. CFrom ethanol. 
dconver ted  to disulfone I at 240 ~ 
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S,S,S ' ,S ' - te t roxides  (lid a re  fo rmed  in ~. 80% yields when i t  is  heated with p r i m a r y  Miphatic and secondary  
cyclic amines  and amino alcohols in benzene (Table 1). 

In acidic media  III a r e  read i ly  hydrolyzed,  poss ib ly  through a step involving the format ion of the co r -  
responding hydroxy der ivat ive ,  which, however ,  cannot be isolated.  The addition of amines to the C~a-C10 b 
bond is  conf i rmed by the PMR spec t ra .  

In addition to mult iplets  of a romat i~  protons  at  5 5.00-5.25ppm, the spec t ra  of m a - f  contain s inglet  
s ignals cor responding  to the resonance  of al iphatic protons  in the 5a posit ion [2], which a re  absent  in the 
spec t rum of disulfone I (Table 1). 
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tti a R=NHC4Hg; b R= piperidino; e R= raorpholino; d R= piperazino; e R =N-methyI- 
piperazino; f R=NHCH2CH~OH; IV a R=CHa; b R=C~Hs 

The IR spec t r a  of amines  I l Ia-f  contain s t rong absorpt ion bands of s t re tching vibrat ions of the SO z 
group at 1330 and 1145-1160 cm - i .  The absorpt ion maxima at 3360 cm -1 in the spec t ra  of amines  ]I[a-f  
co r respond  to the s t re tch ing  vibrat ions  of NH groups.  The s t rong absorpt ion band of a hydroxyl  group at  
3600 cm - i  in the spec t rum of m f  const i tutes evidence for  the addition of the amino alcohol to disulfone I 
through the amino groups.  

Aliphatic alcohols  also add to disulfone I in the p r e sen ce  of catalyt ic  amounts of alkali .  In this case,  
10b-alkoxy-5a,  10b-dihydrobenzo[b]thieno[2,3-blbenzo[b]thiophene S,S,S ' ,S ' - te t roxides  (IV) a r e  fo rmed  in 
~ 65% yields (Table 1); IV undergo dealkoxylation a t230-240  ~ The IR spec t ra  of IV contain absorpt ion 
maxima of s t re tching  vibrat ions  of SO 2 groups at 1330 and 1140 cm -1 and of a C - O - C  group at  1050 cm - i .  
Th ree  groups of signals a r e  observed  in the PMR spectra-, signals of a roma t i c  protons  at  6 7.7-7.9, of an 
al iphatic Hsa proton at  5.1, and of protons  of the OR substi tuent  a t  3.10 ppm. 

The Csa-C10 b bond in sulfone I Iproved  to be incapable of adding nucleophilic r e a g e n t s -  amines and 
alcohois .  No reac t ion  whatsoever  was observed  when 1I was heated with butytamine and piper idine in ben-  
zene or  with al iphatic alcohols  in  the p resence -o f  alkali  fo r  5 h. 

E X P E R I M E N T A L  

The PMR spec t ra  of CDCI~ solutions of the compounds were  r eco rd ed  with an R-12A s p e c t r o m e t e r  
(60 Mttz) with hexamethyldis i loxane o r  t e t ramethy l s i l ane  as  the in ternal  s tandard.  

10b-Amino-5a,  10b-Dihydrobenzo[b]thieno[2,3-b]benzo[b]thiophene S ,S ,S ' ,S ' -Tet roxides  (IIIa-f). A 
mix tu re  of 1 mmole  of disulfone I [2] and 2 mmole  of the appropr ia te  amine in 20 ml of benzene was r e -  
fluxed for  2 h. The resul t ing  prec ip i ta te  was removed  by f i l t ra t ion (in the case  of rrra the solvent  was r e -  
moved by disti l lation),  washed with water ,  and rec rys ta l l i zed .  

.5a-Hydro-10b-a lkoxy-5a ,  10b-Dihydrobenzo[b]thieno[2,3-b] benzo[b]thiophene S, S ,S ' ,S ' -Te t rox ides  
(Iv'a, b). A 0 .2 -mmole  sample  of KOH was dissolved in 15 ml of the appropr ia te  alcohol,  1 mmole  of di-  
sulfone I was added, and the mix ture  was ref luxed for  1 h. The solution was f i l tered,  and the f i l t ra te  was 
neut ra l ized  with dilute hydrochlor ic  acid. The resul t ing prec ip i ta te  was removed  by f i l t rat ion,  washed 
with water ,  and r e c r y s t a l l i z e d  f rom dioxane. 

Hydrolys is  of Amino Der iva t ives  IIL A solution of 5 remote of amino der iva t ive  IIIa-f  in 5 ml  of 6 
N H2SO 4 was heated on a boi l ing-water  bath for  40 rain. The resul t ing precipi ta te  was washed with water  
and r e c r y s t a l l i z ed  f rom dioxane. The yield of disulfone I with rap 310-312 ~ was 75-80%. 
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