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Reaction of dimethylsulfonium and -sulfoxonium methylides with 2- 

(3'-oxaalkyl)-1,3-cyclohexanediones (VII) o r  with 2-hydroxy-3,4,5,6,7, 

8-hemhydro-2-1-benzopyran-5-ones (VIII)  g i v e s  t h e  2-hydroxymethyl- 

3,4,5,6,7,8-hexah~dro-2~-l-benzo~yran-5-0nes ( x I I )  . 

Dimethylsulfonium and -sulfoxoniun~ methylides genera l ly  r e a c t  v i t h  non-enolizable 

ketones t o  give t h e  corresponding epoxides. However, when t h e r e  are mcleophi les  

i n  proximity t o  t h e  carbonyl involved i n  the  reac t ion ,  t h e  f i n a l  product i s  no l o g  

g e r  t h e  epaxide, but a larger r ing  formed by p a r t i c i p a t i o n  of t h e  neighboring m c l e o  

phi lel .  Many five-membered and some six-membered h e t e r a ~ y c l e s ~ ' ~  have been synthe- 

s ized  from a ketone with a heteroatom nucleophile i n  t h e  f i  o r  J posi t ion.  We have 

recen t ly  discovered t h a t  seven-membered heterocycles  I V  can be s i m i l a r l y  prepared 

from %($-hydroxypheny1)alkyl ketones (I)~ : 

We now repor t  the  r e s u l t s  of the  reac t ion  of these  same y l i d e s  (11, 111) with corn 

pounds s i m i l a r  t o  I, i. e., V I I  and V I I I ,  i n  which a n  enol ized A d i k e t o n e  takes p l a  

ce  of t h e  phenolic port ion.  S t a r t i n g  m t e r i a l s  V I I  and VIII were prepared by the  

base-catalyzed condensation of unsaturated ketones V I  with cyclohexanediones V. 



Both r e a c t a n t s  and r e a c t i o n  condit ions determine whether the open chain compound 

V I I  o r  the  c y c l i c  k e t a l  V I I I  i s  i so la ted .  5-7 

R 0 v OH +SR,, o vI - R p R l l +  V I I  R&Rll OH 
V I I I  

In  a l l  cases  examined, compounds V I I  and V I I I  r e a c t  r e a d i l y  wi th  dimethyloxosulfc- 
" 
b 

nium methylide, i n  DMSO a s  w e l l  a s  i n  THF wi th  no s a l t  dissolved , t o  g ive  e x c l u s i  

vely t i t l e  compounds X I I ,  and none of t h e  expected seven-membered heterocycles  X I .  
8 .  

Also t h e  most reac t ive  dimethylsulfonium methylide i n  THF g lves  s i m i l a r  r e s u l t s ;  

i t  brings t o  compounds X I I ,  along with a c e r t a i n  amount of the  corresponding methyl 

e thers .  The reac t ion  can be formulated a s  follows : 

V I I  o r  
V I I I  

+ CH2=SOMe - 
2 

OH 

X 

X I  X I 1  

Both ketone V I I  and c y c l i c  k e t a l  V I I I  r e a c t  with the  y l i d e  t o  form z w i t t e r  i o n  

intermediate  I X ,  which rap id ly  co l lapses  t o  epoxide X. P a r t i c i p a t i o n  of t h e  enola- 

t e  oxygen, through a six-membered r ing  t r a n s i t i o n  s t a t e ,  e f f e c t s  r ing  c losure  with 

the  simultaneous formation of t h e  hydroxymethyl group. Neither d i r e c t  displacement 

of DMSO by the  eno la te  oxygen nor r i n g  opening of the  epaxide t o  g ive  t h e  3-hydro-- 

I-axepin der iva t ive  X I  was ever observed9. The d i f f e r e n t  behaviour of V I I  and V I I I  

r e l a t i v e  t o  the aromatic system I m y  be due t o  the  d i f fe rence  i n  m c l e o p h i l i c i t y  

of t h e  two oxygens i n  t h e  intermediates .  I n  t h e  r e a c t i o n  of I, t h e  displacement of 

DNSO from the  intermediate  be ta ine  by t h e  phenolic oxygen must be ouch f a s t e r  than 

4 the  f o r m t i o n  of t h e  epoxide . 
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St ruc ture  assignement a f  t h e  reac t ion  products X I 1  was based on a n a l y t i c a l  and 
-1 

spectroscopic data. A s t rong carbonyl absorpt ion a t  1600-1610 cm , c h a r a c t e r i s t i c  

of a s u b s t i t u t e d  4 , p u n s a t u r a t e d  ketone1', and a hydroxyl band a t  3430-3490 cm-' 

r u l e  o u t  any open chain form. NMR data  ( i n  CDCl o r  DMSO) unambiguously d i s t inguish  
3 

between the  two poss ib le  c y c l i c  forms. The new methylene group appears as  a n  AB 

system centered a t  a 3.5 l  ( t h e  two protons a r e  d ias te reo top ic ) .  A f a i r l y  marked broa 

dening of t h e  s i g n a l s  due t o  f u r t h e r  coupling was of ten  noted, and could be removed 

by exchange with D 0. Upon ace ty la t ion ,  one observes, i n  a d d i t i o n  t o  a v a r i a t i o n  i n  
2 

the  magnetic nonequivalence of t h e  protons, a low f i e l d  s h i f t  of both protons of 

a p p r o x i m t e l y  0.5 ppm ( t y p i c a l  values f o r  primary a c e t a t e s ) ,  while t h e  remaining s i  

gna ls  a r e  near ly  unaffected. For a l l  new compounds, m s s  spec t ra  show a common f r a g  

mentation p a t t e r n  : i n  a d d i t i o n  t o  the  molecular ion, there  a r e  ions  corresponding 

t o  the  l o s s  of H 0, of CH OH, and of CH OH and H ( the  l a t t e r  l eads  t o  a s t a b l e  py- 
2 2 2 2 

r i l ium ion) .  S t a r t i n g  mate r ia l s  and r e a c t i o n  products a r e  reported i n  the  table .  

The only side-product of t h i s  reac t ion  was X I 1 1  (5% yields)'', r e s u l t i n g  from the 

a d d i t i o n  of t h e  hydroxide of t h e  CH OH t o  t h e  cojugate  double bond. 
2 

cii)iCH M.p. : 192-194 from acetone; IR (nujol) :  1710 cm? 

NMR (CDC1 ) :  CE20, AB system; HA, 3.44; HB, 4.04; 

3 
3 

JAB = 7.5 Hz; H4, 3.50 ( m l t i p l e t ) ;  H5, 2.95 5 ,  d, 
0-CH 

2 
JH H 

= 11 Hz. 

*L 
5' 4 

TABLE 

Compound R R '  R n  Yields % H.p., O C  Solvent Reactants 

XIIa H H Me 92 88-89 Ethyl  a c e t a t e  VIIa I1 

XIIa H H Me 55 (33)' " VIIa 111 

XIIb Me H Me 95 99-100 Benzene-hexane VIIb I1 

XIIb Me H Me 70 (15)' " VIIb I11 

XIIc Me H Ph 55 78 Hexane V I I C  I1 

XIId l2 H Ph Me 45 148-150 Acetone VIIId I1 

XIIe H Ph Me 45 126128  Acetone VIIId I1 

XIIf Me Ph Me 90 201 Acetone VIIIf I1 

" S a t i s f a c t o r y  elementary analyses were obtained f o r  a l l  new caqounds.  
8 Yields a f  methyl e t h e r  of XII (see reference 13) 
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