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clthiophene (7e), a system which is nonclassical in the sense that its only - .+ 
uncharged resonance contributors are structures containing a tetracovalent 

sulfur atom.') As part of our study of this system, we generated the 1,3- 

dimethyl and 1.3-dicarbomethoxy derivatives (? and ib) and found that 

N-phenylmaleimide (NPM) added to them exclusively at the ring of highest 

electron density; compound 7a was too reactive to be directly observable 
L" 

visually, but zb formed orange solutions of marginal stabi~ity.~) Very 
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The first nonclassical selenolothiophenes, namely 

1,3-dimethylselenolo[3,4-dthiophene (ha) and 1,3- 

dicarbomethoxyselenolo[3,4-_c]thiophene Qb), have been 

generated from appropriate precursors and characterized 

as trapping products with 1,3-dipolarophiles. These 

selenolothiophenes are similar to the corresponding 

thienothiophenes (La and Lb) in their high reactivity, 

and consequently less stable than their recently reported 

selenoloselenophene analogs LC and Ld. 

We have been interested for some years in the chemistry of thieno[3,4- 

recently, Gronowitz and Konar reported the generation of the selenolo[3,4- 

clselenophene analogs and Ld) of these compounds; these purple seleno- - 
loselenophenes, while not isolable, were clearly far more stable in solution 



than t h e i r  thienothiophene  counterpart^.^) We now repo r t  t h e  genera t ion  and 

c h a r a c t e r i z a t i o n  of t h e  f i r s t  de r iva t i ve s  E a  and db)  of t h e  mixed selenium- 

s u l f u r  system, selenolo[3,4-c]thiophene. 

Reaction of t h e  known h a l i d e s  and ,ZJ5) wi th  aqueous sodium 

hydrogen s e l e n i d e  i n  dioxane af forded  mixtures of A a  (60%, mp 66 -670 )~ )  and 

h a  (mp 165-166') and o f A b  (88%, mp 182-183') a n d h b  (up 226-220'). Monomers 

and dimers were separa ted  by sublimation.  

Hydrogen peroxide ox ida t i on  of L a  and &b i n  THF a t  -15O gave t h e  

se lenoxides  A a  (99%, mp 108-110~)  and Ab (85.6%, mp > 1 1 0 O  dec), while  

bromination i n  C C 1  o r  CH C 1  gave t h e  corresponding d ib romides2c  (92%, 
4 2 2 

rnp 133-135') and Ad (43%, mp 1 8 0 ~ ) .  Selenoxides A a  and Ab decompose 

r e a d i l y  and were used d i r e c t l y  i n  subsequent r eac t i ons .  

Dehydration of s e l e n o x i d e 2  i n  r e f l ux ing  a c e t i c  anhydride 

(n i t rogen ,  3.5 h r )  i n  t h e  presence of NPM brought about t h e  genera t ion  

and t rapping  of s e l e n o l o t h i o p h e n e ~ a  and t h e  formation of 2 adduct Aa  

(57%, mp 231-232'), a long wi th  a l e s s e r  amount (9%) of endo adduct &b; 7) 

a d d i t i o n  of NPM thus  was observed only a t  t h e  a lkyl -hear ing  thiophene 

r i ng .  Attempts t o  genera te  l a  by s t i r r i n g  t h e  s e l en ide  d ib romide2c  o r  
..% 

5a w i th  benzene and 40% aqueous NaOH 8, gave a yellow organic  l aye r  ,., 
from which d i s e l e n i d e R  9, (39%, mp 144-145') and s e l en ideJa  (29%) 

were i s o l a t e d ;  hea t ing  5a a lone  wi th  a c e t i c  anhydride a f forded ,  a f t e r  
m 

aqueous work-up, a s i m i l a r  mixture  o f i a n d & a .  

Selenoxide 5b d i s so lves  s lowly i n  a c e t i c  anhydride a t  room 
m 

temperature wi th  t h e  production of a reddish-pink co lo r ,  which we 

a t t r i b u t e  t o  t h e  selenolothiophene&b. This  co lor ,  which remains f o r  

about 3 h r  under n i t rogen  a t  room temperature,  corresponds t o  an observable 

hand (EtOH) of kax 536 nm; t h e  r e l a t e d  th iena th iopheneAb shows Amax 500 nm 
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i n  t h e  same solvent,  while t h e  se l eno lose lenophene~d  shows 563 nm 
max 

i n  hexane. Generation of Ab could a l s o  be ef fec ted  i n  CDC13 by the  ac t ion 

of Et3N on dibromide2d;10) t h e  aromatic s ing le t  of Ab a t  8 10.00 (as 

compared t o  10.04 f o r L d )  slowly decreased a s  t h e  red color  faded. 

AlthoughLb could not be i so la t ed  as  such, it was trapped as  t h e  

0 
aromatized adduct 9 (16%, mp 180-181 ) when selenoxide Ah was heated i n  

@ 

a c e t i c  anhydride (nitrogen,  3.5 h r )  with dimethyl acetylenedicarboxylate.  

The same adduct A w a s  obtained (62%) by the  trapping of thienothiophenezb 

under s imi la r  condit ions;  addi t ion  of the  alkyne t o  Ab thus took place a t  

the  r ing  of higher e l ec t ron  density.  

In  conclusion, t h e  selenolothiophenesl-a a n d l b  resemble t h e i r  

thienathiophene counterparts  La  and Lb i n  t h e i r  high r e a c t i v i t y  and i n  t h e i r  

react ions  with dipolarophiles.  They are ,  i n  con t ra s t ,  l e s s  s t a b l e  than t h e  

recent ly  reported selenoloselenophenes 2 and Ld. 
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