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Abstract  - The reg iospec i f i c  reduc t ion  of unsynunetrical vinylogous imides was invest igated.  

c o n t r o l l e d  s e l e c t i v e  reduc t ion  was r e a l i z e d  v i a  employing neighboring group p a r t i c i p a t i o n  t o  

ef fect  reduc t ion  o f  the  less  r e a c t i v e  carbonyl group. 

2 Enamido-ketones have been key syn the t i c  in termediates i n  na tu ra l  product  synthesis . The 

complets reduc t ion  o f  t h i s  func t iona l  u n i t  (excess LiAlH4) has been described, however, chernose- 

l e c t i v e  reduc t ion  has no t  been r e p ~ r t e d . ~  Herein, we describe such r e g i o s p e c i f i c  reduct ions,  one 

of which proceeds v i a  a novel neighboring group p a r t i c i p a t i o n  reac t ion .  The synthesis of t h e  

vinylogous imides used i n  t h i s  study were prepared as o u t l i n e d  i n  Scheme I. 4 
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While diborane r e a d i l y  reduces simple amides t o  mines,= we found t h a t  treatment o f  enamido-ketone 

l a  w i t h  2.6 equiv. of diborane i n  te t rahydrofuran a t  r e f l u x  r e s u l t e d  i n  reduct ion a t  C-1,  thereby - 
a f f o r d i n g  enamide 2 (A, 1650 cm-l; 6 2.40-1.51, 8H's r i n g  C-protons) i n  73% y i e l d .  
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The presence o f  a s ing le  OH group ( i .e . ,  reduction o f  the  C - 1  carbonyl t o  a methylene group) was 

read i l y  demonstrated by D20 exchange and acy la t ion  (Ac20/ pyr id ine)  o f  3a, i n  the  l a t t e r  case 

forming monoacetate &. This reduct ion i l l u s t r a t e d  t h a t  the C - 1  carbonyl i s  more reac t i ve  than 

6 the C-6 pos i t ion  toward e lectrophic reducing agents and therefore can be se lec t i ve l y  reduced o r  

removed. 

Treatment o f  & w i th  Meerwein reagent (Et30+B~-,,) i n  CH2C12 resu l ted  i n  the  p rec ip i t a t i on  o f  

a s a l t  (3). which when t reated w i t h  NaBH4 i n  CH30H, af forded the enamino-ketone 2 (C-6 reduc- 

t i on )  i n  65% y ie l d .7  The desmethylenedioxy system also underwent t h i s  same react ion t o  a f f o r d  3 

1 0  - 5 - 
( 6 ,  4.37 benzyl ic  methylene; A, 1600. 1540 cm-') i n  50-60% y i e l d .  Even though and g gave 

s im i l a r  r esu l t s  there was a marked d i f ference i n  r e a c t i v i t y  w i t h  respect t o  treatment w i t h  

Et30+B~; i n  t h a t  la afforded a s a l t  i n  a few (1 3) hours, wh i le  2 required no less than 20 hours 

f o r  v i s i b l e  s a l t  formation. It seems reasonable t o  assume t h a t  the  difference i n  r e a c t i v i t y  of 

these two systems (la and g) arises from an e lec t ron  donating e f f e c t  o f  the  methylenedioxy group 

of la (absent i n  2) enhancing the nuc leoph i l i c i t y  o f  the  C-6 carbonyl group, expla in ing the  

observed d i f ferences i n  s a l t  formation and other reactions c i t e d  below. 

Sodium borohydride reduct ion of the s a l t  generated from ch lo r ide  5 gave, unexpectedly, alco- 

hol & (C-6 carbonyl reduction) ra ther  than the  envisioned ch lo r ide  product!. These resu l t s  
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l e d  t o  f u r t he r  preparations and reductions1•‹ o f  vinylogous imide t osy la te  12, bromide 2 and 

methyl ether  E. Like enamido-ketones 1 and 6 ,  compounds 2, 13 and 2 gave a s a l t  upon treatment 

w i t h  E ~ ~ O + B F ~ ' ( O ~  CH30S02F) i n  CH2C12 and subsequently underwent C-6 reduct ion w i t h  NaBH4/CH30H. 

Thus, enamido-ketones 1, 6, 12, 2 and 14 formed 1 (a o r  b )  by t h i s  two step reduct ion process, 

w i t h  interchange o r  loss o f  the p-ethylamino heteroatom. Observing t h a t  a l l  the se lec t i ve  C-6 

carbonyl reductions occur only on vinylogous imides (1, 6 ,  g, 2 and 14) which conta in a hetero- 

atom (oxygen o r  halogen) a t  the  @-posi t ion on the N-ethyl units1' suggested t h a t  intermediate 

s a l t ,  o r  %, formed v i a  the ac t ion  o f  Meerwein s a l t  o r  methane f luorosul fonate8 on these 

imides, had the  fo l low ing  st ructure:  

The formation o f  ?(a,b) i s  perhaps best depicted as shown i n  Scheme I1 and the  r o l e  o f  the a lky la -  

t i n g  agent would be t o  ass i s t  i n  removal o f  the  $-heternatom, v i a  a1 ky la t ion ,  on the  heteroaton of 

the N-ethyl group thereby a l lowing fo r  p a r t i c i p a t i o n  fo the C-6 carbonyl i n  s a l t  formations. 
9,11 

Scheme I1  

This a lso accounts fo r  alcohol 5 as being the  only reduct ion product from these various 

substrates. The same s a l t ,  5 ( f luorosul fonate counterion), was prepared from the reac t ion  of 

vinylogous imides 1 and 6 (G) o r  from 12, 13 and 14 (&) w i th  methyl f luorosul fonate i n  CH2C12. 

These s a l t s  were a i r  s table,  non-hygroscopic so l ids  and on treatment w i t h  NaBH4/CH30H afforded the 

enamino-ketones w. Bromide 2, upon standing overnight  a t  room temperature i n  CHC13, a lso 

formed small amounts o f  g. This s a l t  could r e a d i l y  be i so l a ted  from the  CHC13 ~ O l u t i O n  by fil- 

t r a t i o n  and reduced w i t h  NaBH4 t o  g ive  enamino-ketone s. 
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