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AL?&mci - S t r r e o c h r m l c j l l  r e s u l t  of t h e  sodium b o r o h y d r i d r  r r . l~ : , :? ion of 

4-acyl-P- lac taros  t o  4(u-tydroxyalky1'-p-lictams is : t p a r t r i i .  The s t e r e o -  

s e l e c t i v i t y  is a c c o u n t e d  for by c o m p e t i t i o n  b r tw te i l  two p.i;iitlt 

s t e r e o c h e m i c a l  pa thways ,  

A l though  s e v e r a l  cases of  complex m t a l  h y d r l d s s  redur:tlon; u f  k e t o n i c  g r o u p  i r ;  3-?cy:-:3-laita,m 

a r e  known,' t o  t h e  b e s t  o f  o u r  knowledge o n l y  one c a z r  of t h i s  t ype  of rra , : t l l~rr  I n  4-acyi-p- 

l a c t a m s  h a s  been  r e p o r t e d .  Thus ,  S l n g h  a n d  X e h r o t r 1 2  tmvr s t u ? i e , i  i h r  r e d u c t i c . ~ ~  of 4 - b e ~ ~ z u y l - p -  

l a c t a m s  la and  l b  w i t h  l i t h i ! ~ m  aluminturn  h y d l t d e  i n  e t h e r  t a  g i v e  c a l - l . i l l ~ l a  2a and  2b fo: ~ 1 ~ 1 ~ 1 ~  

two or t h r e e  p a i r s  of  d i a s t r r e i s o r n e r s  are p o s s i b l e ,  r e s p e c t i v e l y .  Aoweurr, no  :; te>eoche:ticr, l  

c o n c l u s i o n s  m y  be deduced  from SLnzh's  p r p e r .  I n  our ha:tds, t h e  r e a c t i o n  of 4-benzoyl-P-1actc:o 

1c3 w i t h  l i t h i u m  a lumin ium h y d r i d e  i n  t h e  c o n d i t i o n s  r e p o r t e d  by t h e s e  a u t h o r =  ga.ie a ,:omplrr 

m i x t u r e  of p r o d u c t s  f rom which w e  are u l t ab l e  t o  i s o l a t e  t h e  c o i r e s p ~ n d i n ~  b-(n-hydrn?yt ,cnzyl>-P-  

l a c t a m  Z C . ~  N e v e r t h e l e s s ,  t r e a t m e n t  if r o m p n , ~ o ~ i r  1c-f w i t h  ir.di:in~ b ,> rohydr id r  Lo ~ + h ? 9 0 ? ~  

a f f o r d e d  4-(a-hydroxybenzy1)-p-lactttt zcf i n  f a i r l y  good y i e l d s  of i z n l a t e d  ~ r v d u i t s  w i thuv t  

d e t e c t i o n  of o t h e r  b y - p r o d u c t s .  On t h e  o t h e r  h s c d ,  ! n s p e c t i l o  uf  t h e  .crude rear+.!nn m1riu:r.s ( t y  



'H-nmr) indicates that only one racemte has been formd in all cases (Table, 

Table. 4-(a-Hydroxybeozy1)-p-iactaas 2 prepared 

Ph phg Ph CHOH R 

comp. Yield a np PC) I: c ~ r n . 7  ,b ' A-KW 16, ppn) c 

(7,) (solvent) mu) iNc=o, CY CB J (CB-OH, BL) 

a)  Of pure, isolated products vith correct elemental analyses. 
b) i n  KBr pellet. 
c) Spectra registered in CDCI: solutions at 80 XHr. 

A  itab able related compound 4 obtained by reductioa of 4-acyl-8-lactam 3 3  (only one 

racemte was obtained)' has been analyzed by X-ray difriction7 (Fi~are 1) The cnnfigu-ration af 

compound 4 was determined as 4&4'R-4S.4'S. 9 

In sharp contrast, the reduction of 4- 

benzoyl-P-lactam 5, in the same experimental 

conditions to that used for p-lactams 1 and 3, 

gave 4-(a-hydroxybenzy1)-p-!actat 6 as a 

mixture of diaEteTeOi60mTS in the relative 

proportion 55:45. '  Attemps of configurational 

assignmnt have been perforred es follows: the 

coupling constant is greater in the 

loajor isomer (10.0 Hz . 7.0 Bzl. 

Conformational analysis of both stereoisomers Fiqure  1 

with the aid af the appropriate stereoaodels 

indicates that the more stable conforner vith protons 84-84' in antiplriplan~r arrangement nilst 
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be mre populated in 68 than in 6a (Figure ) .  Thus the major coupling constant carraspondc to the 

&4'S-4§,4'8 isomer, 68.' 

(Ar = E - C H ~ O C ~ H ~ )  

We speculate with two stereochemical patheys to explain the obser.red results (Figure 2, 

Reactive conforlmtian 7 ,  like rigid Cram model," could account for the formtion of m ' S - 4 S 4 ' B  

diastereoisomers by attack to the less hindered side of the carbanyl eroup.  On the other hand, 

reactive conformation 8, like antiperiplanar 

Conforth model." could account for the 

formation of 4R,4'R-&S,4'S isomers. When R is O& fl '1% 
phenyl or methyl group (fl-lactams 1 and 3) 

'N R 
steric interaction between R and the R' moiety I Ph I Ph 

of the acgl group on the C-4 position 
7 

destabilizes reactive conformation 7 .  Vhen 
8 

R = H both models are possible. 
( R ' =  Me o r  P h )  

F i g u r e  2 
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