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------The l i t h i u m  s a l t  o f  2.2-dimethyl-1.3-dioxole adds r e a d i l y  to  

aldehydes and ketones to  form the blocked dihydmxyacetonyl moiety. Only i n  

favorable cases, however, can deblocking be accomplished without rearrange- 

ment. b r e  comnonly, acid-catalyzed deblocking leads t o  concomnitant dehydra- 

t i o n  and resu l t s  i n  excel lent  y i e l d s  of a-ketoaldehydes ra ther  than subs t i tu t -  

ed dihydmxyacetones. 

Recently there has been a considerable explorat ion of the chemistry of l i t h i u m  s a l t s  of v iny l  

1 ethers as reversed p o l a r i t y  equivalents of carbonyl compounds . The dihydroxyacetonyl moiety i s  

found i n  several important drugs, including glucocort icoids and the c l i n i c a l l y  useful antitumor 

anthracycl ine a n t i b i o t i c ,  doxorubicin (1) and t h i s  moiety cannot be formed by the above pmcedures. 

In t roduct ion o f  t h i s  moiety onto preex is t ing ketonic precursors present ly adds undesirable length 

2 to  already lengthy synthet ic sequences so a l te rna t i ve  processes are under cont inual examination . 

(9  (2) 
Addit ional ly,  there has been substant ial  i n te res t  i n  the a n t i v i r a l  propert ies shown by a va r ie ty  of 

3  a-dicarbonyl compounds despite present d i f f i c u l t i e s  i n  synthesizing them . It seemed to  us t h a t  
4 the known dienophile, 22-dimethyl-1.3-dioxole ( 3 )  offered a p o t e n t i a l l y  a t t r a c t i v e  means of pre- - 

paring the above substances through an intermediate masked fonn and we record here some o f  our more 

+~ed ica ted  to  Prof. Herbert C. Brown, on the occasion of h i s  70th bir thday. 



s ign i f i can t  f indings. 

Preparation of 3 by py ro l ys i s  o f  the s tab le  c r y s t a l l i n e  anthracene adduct (7) produces the de- - - 
s i red  dioxole 3 i n  var iab le  y i e l d  (35-50%) as described4. Examination of the byproducts by glc-ms 

( S )  
l e d  t o  the i d e n t i f i c a t i o n  o f  2-methylfuran [SE-30 column, isothermal a t  60°, re ten t ion  time = 

85 sec.; m/z 82; pmr (CCl,,) 2.886.(3H, s, CH3), 5.84, 6.14 and 7.12 (3xAriii1, acetone b.t. - 
78 sec.; mlz 58,42; pmr (CC14) 2.046 (KH, s, Ci3CO)l, isopropyl alcohol [r.t. = 78 sec.; mlz 60; 

Pmr (CC14) 1.186 (6H, d, J - 6Hz, c ~ I ~ ~ H o - ) ,  3.90 (1H; hept.. J = 6Hz, M e 2 C p ) l  and water. Under 

cracking conditions, fragmentation of dioxole 2 t o  d i rad ica l  8 and subsequent rearrangements and 

fragmentations can eas i l y  account f o r  the observed products. Even storage over KOH'in the freezer 

3 (as recbmnended ) leads t o  p a r t i a l  :decrep i ta t ion of 'pure i n t o  these products. 

As sumnarized i n  Table I. 2.2-dimethyl-l,3-dioxole r e a d i l y  forms a l i t h i o  s a l t  (t-BuLi, TMEMEDA, 

MF: -65O) which reacts w i th  representat ive aldehydes and ketones (?)  t o  form adducts (4) i n  good 

t o  exce l lent  y ie lds .  Unfortunately for  the d i r e c t  preparat ion of g lucocor t ico ids and anthracyclires, 

only on a m i l l i g ram scale i n  the absence of more than t race quan t i t i es  o f  c a t a l y t i c  ac id  could the 

o r ig iona l  t a rge t  products (5) be obtained. Despite numerous attempts, the usual product was the 

enol of the a-ketoaldehyde ( 6 ) .  Adducts such as !! are o f  considerable contemporary i n t e r e s t  and 

have been transformed t o  g ~ u c o c o r t i c o i d s ~ ~ " ~ .  The required add i t i ona l  steps d imin ish the a t t rac -  

tiveness of 3 as a synthon although the dehydration does al low f o r  epimerizat ion t o  the natural  - 
stereochemistry a t  C-17. The e l im ina t ion  o f  the t e r t i a r y  OH group i s  r e a d i l y  ra t i ona l i zed  i n  r e t r o -  

spect as i nvo lv ing  p a r t i c i p a t i o n  o f  one o f  the v i n y l  oxygens as shown i n  formula !!. This decompo- 

s i t i o n  pathway i s  no t  r e a d i l y  ava i l ab le  t o  the BalcAvin adductla and adequately ra t i ona l i zes  the 

6 d i f ferent  outcome . Where a h igh ly  s tab le  carboniumion i s  involved (as w i t h  L;), the adduct i s  

t rans ient  and the on ly  detectable product i s  I?, fonned d i r e c t l y  i n  46% y i e l d .  

Thus, use of 2.2-dimethyl-1.3-dioxole provides a convenient route  f o r  the two-carbon homloga- 

t l o n  o f  ketones and aldehydes t o  a-ketoaldehydes and these products can be, i f  desired, i so la ted  

and reacted i n  blocked fonn (!!, !5). This should make these present ly d i f f i c u l t l y  accessible 

~ o m ~ o u n d s ~ ' ~  more f r e e l y  ava i l ab le  for  study. 
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Substrate u 
TABLE I 

Addvct ( ~ i e l d ) ~  Hvdro l rs is  Product ( y i e l d ) 5  
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