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- The cyclic sulphone-enone (1) functions as a useful dienophile and dipolamphile in cyclo- 
addition reactions to give adducts whose regicchemisny is controlled by the enone moiety. The 
radicophilic charactaof the elecmn deficient carton-carton double bond may also be used to achieve 
cyclopentannulation. 

The beauty and simplicity of the iterative biosynthetic condensation of isopentenyl pyrophosphate 
with an allylic pyrophosphate for the construction of regular head to tail polyprenyl compounds 
has inspired the search for a wide variety of variously functionalised isoprenoid synthons.' Many 
of these biomimetic units however are specifically designed to undergo only a single type of 
carbon-carbon bond forming reaction and do not possess, either in the actual state or a masked 
form thereof, both the potentially nucleophilic and electrophilic carbon atoms situated at 
opposite termini of the C-5 unit which are mandatory for a synthon capable of leading to a 
repetitive sequence. 
With these constraints in mind, we have chosen to study the chemistry of 3-methyl-4- 
0x0-thiacyclopent-2-ene-I,l-dioxide ( 1 )  (Scheme I )  as a flexible terpenoid building block. 
Examination of this rigid and highly functionalised system reveals that it contains both the 

necessary electrophilic carbon atom at C-2 and, % the derived carbanion, the nucleophilic centre 
at C-5. The incorporation o f  the trisubstituted double bond within the cyclic array also permits 
potentially stereospecific elaboration in terms of derived olefinic product geometry. The 

selection of this molecule was also dictated by the advantages of the powerfully electron 
withdrawing sulphone moiety which not only enhances the electrophilicity of C-2 but also 
facilitates inductive carbanion stabilisation at C-5, as witnessed by the pioneering studies of 
~ulia' in the acyclic series, and by several recent examples involving cyclic sulphones. 3 
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We have prev ious ly  descr ibed an e f f i c i e n t  procedure f o r  t h e  p repara t ion  o f  mul t igram q u a n t i t i e s  of 

sulphone enone ( 1 )  together w i t h  i t s  fundamental reg io -  and s te reospec i f i c  head t o  t a i l  

se l f - coup l i ng  t o  afford ( 2 )  which occurs on reac t i on  o f  ( 1 )  w i t h  l i t h i u m  di isopropylamide a an 

unusual s i ng l e  e l ec t r on  t r a n s f e r  process.4 I n  the  present communication, we now repo r t  our 

p re l im ina ry  study o f  the  a b i l i t y  o f  u n i t  ( 1 )  t o  func t ion  as a  par tner  i n  a  v a r i e t y  of annu la t ion  

sequences f o r  the  cons t ruc t i on  o f  r i g i d  b i c y c l i c  systems o f  p o t e n t i a l  use i n  terpene synthesis.  

I n  the  f i r s t  instance we e lec ted  t o  examine the  sulphone-enone moiety as a  d ienoph i le  i n  normal 

D ie ls -A lder  reac t ions .  Although simple cyclopentenones are no to r i ous l y  unreac t ive  par tners  i n  

such react ions5,  we reasoned t h a t  i n co rpo ra t i on  o f  the  sulphonyl group would enhance the  necessary 

e l ec t r on  d e f i c i e n t  na ture  o f  the  double bond. The r e s u l t s  o f  our study w i t h  a  v a r i e t y  of dienes 

are sumar i sed  i n  Scheme 2 and revea l  tha t ,  even i n  the  presence o f  the  branching a l k y l  group on 

Thus, even w i t h  r e l a t i v e l y  unreac t ive  dienes such as 2,3-dimethylbutadiene and isoprene good 

y i e l d s  o f  adducts ( 3 )  and ( 4 )  respec t ive ly ,  may be obtained. The observed r e g i o s e l e c t i v i t y  i n  the  

case of unsymmetrical e l ec t r on  r i c h  dienes such as I-acetoxybutadiene (adduct 5 )  and l-methoxy-4- 
6 methylcyclohexa-1.3-diene (adduct 6 )  i s  i n  accord w i t h  l i t e r a t u r e  precedent and i nd i ca tes  t h a t  

the  mesomeric e f f e c t  of the  enone pa r t ne r  exe r t s  a  dominating i n f l uence  over the  i n d u c t i v e l y  

wi thdrawing sulphonyl group. The an t i c i pa ted  stereochemical preference f o r  format ion of 

adducts i s  a lso  preserved i n  t h i s  system (adduct (5 ) ,  ( 6 )  and ( 7 ) ) .  
I n t e r e s t i n g l y ,  use o f  t h e  Danishefsky diene l e d  t o  the  i s o l a t i o n  o f  para-cresol  i n  31% y i e l d ,  

poss i b l y  2 a mechanism i n v o l v i n g  se l f  ca ta lysed hyd ro l ys i s  o f  t h e  i n i t i a l l y  formed adduct (8) by 
7 the  ac i d i c  protons o f  the  B-keto sulphone u n i t  and subsequent stepwise o r  concerted t en  e l ec t r on  

che leo t rop ic  ex t r us i on  of sulphur d i ox i de  and ketene a the  en01 form ( 9 )  (Schene 3 ) .  
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We have also studied the r e a c t i v i t y  of the  sulphone-enone ( 1 )  as a  d ipo laroph i le  i n  a  p ro to t yp i ca l  

1,3-dipolar cyc loadd i t ion  react ion  w i t h  diazomethane (Scheme 4 ) .  The I so la ted  cycloadduct (10) 

ind ica tes  once again t ha t  r e g i o s e l e c t i v i t y  i s  con t ro l l ed  by the enone grouping and the ensuing 

tautomerism and formation of the methyl en01 ether provides a  f u r t he r  demonstration o f  the ac id i c  

autocata lys is  engendered by the  protons o f  the  c y c l i c  8-keto sulphone. 

F ina l l y ,  i n  connection w i t h  a  synthet ic  p ro jec t  i n  the  terpenoid area, we wished t o  develop an 

e f f i c i e n t  method f o r  cyclopentannulation. A convenient so lu t ion ,  based on the elegant p r i n c i p l e  

of m u l t i p l e  rad i ca l  addi t ions8 u t i l i s e d  the exce l len t  p roper t ies  of sulphone-enone ( 1 )  as a  

rad icoph i le  for  nuc leoph i l i c  a l ky l  rad ica ls .  Accordingly, slow add i t i on  o f  t r i -n -buty ls tannane 



containing azob i s i sobu ty ron i t r i l e  t o  a benzene so lu t i on  o f  I - t r imethylsi ly l -4- iodobut-I-yne l e d  i n  

a k i n e t i c a l l y  con t ro l l ed  cascade t o  format ion o f  the annulated b i c y c l i c  cyclopentanoid (11) i n  30% 

y i e l d  as a 5 : l  mix ture  o f  geometrical isomers (Scheme 5 )  

Y.151 
I 

(11) 3m 

Scheme5 

I n  sumnary, the exp lora tory  annulat ion study described herein serves t o  increase the u t i l i t y  o f  

3 -methy l -4-oxoth iacyc lopent -2-ene-1 .1-d id  (1 )  as a v e r s a t i l e  isoprenoid synthon. 
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