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STEREOSELhCTIVE CONVERSIONS OF - cis-4-(2',2'-DIMETH0XYETHYL)-3 
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[ ( l ' S  )-1'-HYDROXYETHYLI-2-AZETIDINONE INTO THE CORRESPONDING 

t r a n s - ( l l R * )  - AND ( 1 7 s * ) - A Z E T I D I N O N E S  - 

* 
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Pharmaceutical I n s t i t u t e ,  Tohoku U n i v e r s i t y ,  Aobayama, S e n d a i  9 8 0 ,  

J a p a n  

A b s t r a c t  - S t e r e a s e l e c t i v e  c o n v e r s i o n s  o f  c i s - 4 ( 2 ' , 2 ' - d l r n e -  - 

thoxyethyl)-3-[(l'~*)-l'-hydroxyethyl]-2-etidinone I n t o  t h e  

c o r r e s p o n d l n g  - - ( 1 ' ~ * ) -  and  ( 1 ' s  ) - a z e t i d i n o n e s  were  a c h i e v e d  

by t h e  m o d i f i c a t i o n  o f  t h e  M e r c k ' s  me thod .  F u r t h e r m o r e ,  s e l e c t i v e  

p r o t e c t i o n  o f  t h e  s e c o n d a r y  amide g r o u p  o f  t h e  5 - l a c t a m  r i n g  and 

t h e  h y d r o x y l  g r o u p  on t h e  same m o l e c u l e  w i t h  d i m e t h y l - 5 - b u t y l -  

s i l y l  g r o u p  i s  a l s o  d e s c r i b e d .  

R e c e n t l y  we h a v e  a c c o m p l i s h e d  an  e f f i c i e n t  o f  t h i e n a m y c i n ,  a p o t e n t  and 

b r o a d  s p e c t r a l  a n t i b i ~ t i c , ~ . ~  i s o x a z o l i n e  d e r i v a t i v e s .  H y d r o g e n a t ~ o n  o f  t h e  

i s o x a z o l i n e  = . - b u t y l  e s t e r  (&) i n  t h e  p r e s e n c e  o f  Adams c a t a l y s t  f o l l o w e d  by 

t r i m e t h y l s i l y l a t i o n  o f  t h e  r e s u l t i n g  a m i n o - a l c o h o l ,  6 - l a c t a m  f o r m a t i o n  u s i n g  G r i g n a r d  

r e a g e n t  and  d e p r o t e c t i o n , '  had  s e l e c t i v e l y  p r o d u c e d ,  i n  42 % y i e l d  from &, t h e  trans- 

( ~ I R * )  - a z e t i d i n o n e  (&), which  h a d  b e e n  c o n v e r t e d  i n t o  (i) - t h i e n a m y c i n  ($,) . 3  On t h e  

o t h e r  h a n d ,  by t h e  same r e a c t i o n  p r o c e d u r e  a s  a b o v e ,  t h e  i s o x a z a l i n e  m e t h y l  e s t e r  

(&) had  been  t r a n s f o r m e d  i n t o  t h e  t r a n s - 6 - l a c t a m  (z) i n  21 % y i e l d  a l o n g  w i t h  t h e  

c l s - ( 1 ' ~ * ) - o n e  (2 )  i n  38 % y i e l d , '  which had  been  c o r r e l a t e d  t o  e p i t h i e n a m y c i n s  A - 

(28)  and  B (&) .8 We f u r t h e r  i n v e s t i g a t e d  t h e  c o n v e r s i o n  o f  t h e  e - a z e t i d i n o n e  

(4) i n t o  t h e  s t e r e o i s o m e r s .  Merck's r e s e a r c h  g roups  had  r e p o r t e d  t h e  t r a n s f o r m a t i o n  

o f  trans-(Its*)-azetid~none d e r i v a t i v e s  i n t o  ( l r R * ) - i s o m e r s  by two d i f f e r e n t  me thodsPs7  

On m o d i f i c a t i o n  o f  one  o f  t h e i r  m e t h o d s , 6  we have  s u c c e e d e d  i n  t h e  s t e r e o s e l e c t i v e  

c o n v e r s i o n  o f  o u r  - c i s -compound  (2 )  i n t o  t h e  corresponding two =-ones  ( and  

and  a l s o  found  t h e  f o l l o w i n g  i n t e r e s t i n g  r e s u l t s .  



Scheme 1 

(21 R=CHzCHzNHAc 
epithienamycin A (z) R=CH=CHNHAc 
epithienamycin B 

S t u d i e s  on t h e  b l o c k i n g  o f  t h e  h y d r o x y l  0 - l a c t a m s  w i t h  v a r i o u s  protecting g r o u p s  l e d  

u s  t o  d i s c o v e r  a s e l e c t i v e  b l o c k i n g  o f  t h e  s e c o n d a r y  amxde g r o u p  o f  t h e  a z e t i d i n o n e  

and  t h e  h y d r o x y l  g r o u p  on t h e  same m o l e c u l e  w i t h  d i m e t h y l - 5 - b u t y l s i l y l  g r o u p .  

Namely, t h e  r e a c t i o n  o f  (2) w i t h  e x c e s s  dlmethyl-tert,-butylchlorosilane i n  t h e  

9 p r e s e n c e  o f  i m i d a i o l e  i n  d ime thy l fo rmamide  f o r 2 4 h r g a v e t h e  0 - m o n o - s i l y l a t e d  p r o d u c t  -- 

(k) i n  93 .5  8 y i e l d  b u t  no n l t r o g e n  p r o t e c t e d  compound formed.  On t h e  o t h e r  h a n d ,  

a f t e r  t r e a t m e n t  o f  2 w i t h  excess n - b u t y l l i t h i u m  in t e t r a h y d r o f u r a n  a t  - 7 8  a - ~ O ~ C ,  - 

t h e  r e s u l t i n g  a n i o n  was r e a c t e d  w l t h  t h e  e x c e s s  o f  t h e  c h l o r o s i l a n e  a t  -50 a - 5 ' ~  

t o  p roduce  t h e  ! -mono-s i ly la ted compound (1) i n  6 5 . 5  P y i e l d .  No f o r m a t i o n  o f  ,Q 

was o b s e r v e d  a f t e r  r e a c t i o n  f o r  1 h r  u n d e r  t h e  above c o n d i t i o n s .  

T r e a t m e n t  o f  (2) w i t h  t h e  s i l y l  c h l o r i d e  and  t r i e t h y l a m i n e  i n  d ime thy l fo rmamide6  a t  

room t e m p e r a t u r e  p roduced  a m i x t u r e  o f  t h e  N- and  : - p r o t e c t e d  compounds e v e n t u a l l y  

l e a d i n g  t o  t h e  N,g-W-silylated p r o d u c t  ( 8 ) .  A l t h o u g h  t h e o r e t i c a l  r e a s o n  i s  o b s c u r e ,  

t h e  s e l e c t i v i t i e s  o b s e r v e d  would  be m a i n l y  due  t o  t h e  different a c i d i t y  be tween  t h e  

h y d r o x y l  g r o u p  and  t h e  s e c o n d a r y  0 - l a c t a m  g r o u p .  

O x i d a t i o n  o f  t h e  above N - s i l y l a t e d  compound w i t h  p y r i d i n l u m  c h l o r o c h r o m a t e 1 °  in t h e  

p r e s e n c e  o f  sod ium a c e t a t e  i n  d i c h l o r o m e t h a n e  gave a s i n g l e  k e t o n e  i n  6 2 . 9  8 y i e l d ,  
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t h e  s t r u c t u r e  o f  which was a s s l g n e d  a s  t h e  = - a x t i d i n o n e  (x )  b e c a u s e  o f  t h e  

s m a l l  c o u p l i n g  c o n s t a n t  o f  2 . 3  H z  due t o  two h y d r o g e n s  a n  t h e  8 - l a c t a m  r i n g .  E p i -  

m e r i s a t i o n  o c c u r r e d  a t  t h e  C-3 p o s i t i o n  u n d e r  t h e  above c o n d i t i o n s  p r o d u c i n g  t h e  

more s t a b l e  t r a n s - i s o m e r .  - 
R e d u c t i o n  o f  t h e  k e t o n e  (& w i t h  sod ium b o r o h y d r i d e  i n  me thano l  a f f o r d e d  a m i x t u r e  

* * 
o f  t h e  t r a n s - ( 1 ' R  ) -  and ( 1 ' s  ) - s t e r e o i s o m e r s  (10 and  1 1 )  i n  a  r a t i o  o f  2  : 3  i n  

?r?r V L  

90 % y i e l d .  When 2 was r e d u c e d  w i t h  z i n c  b o r a h y d r i d e l l  i n  e t h e r ,  t h e  ( l v S * ) - c o m -  

pound (J& formed e x c l u s i v e l y  i n  86 P y i e l d  a l o n g  w i t h  a s m a l l  amount o f  t h e  ( 1 ' R  ) -  
* * 

one  ( k g ) ,  t h e  r a t i o  o f  ( 1 ' R  ) -  and  ( 1 ' s  ) - o n e s  was a b o u t  1 : 1 4 .  On t h e  o t h e r  h a n d ,  

on t h e  r e a c t l o n  o f  w i t h  p o t a s s i u m  tri-sec.-butylborohydride ( K - S e l e c t r i d e )  I n  

t h e  p r e s e n c e  o f  p o t a s s i u m  i o d i d e 6  i n  a  m i x t u r e  o f  e t h e r  and  t e t r a h y d r o f u r a n ,  t h e  

( 1 ' R  ) - a l c o h o l  (kg)  was s e l e c t i v e l y  o b t a i n e d  i n  80 P y i e l d  t o g e t h e r  w i t h  t h e  i s o m e r  

(&&);  t h e  r a t i o  o f  k t  and  k& was a b o u t  9 : 1. The r a t i o s  o f  two r e d u c e d  p r o d u c t s  

were  d e t e r m m e d  by nmr s p e c t r o s c o p y .  S i g n a l s  due t o  t h e  m e t h y l  g r o u p  a t  C - 1 '  p a s l -  

t i o n  and  t h e  m e t h i n e  h y d r o g e n s  a t  C - 3 , 4 ,  1 '  and  2" p o s i t i o n s  o f  b o t h  compounds 
(&Q 

and  k&) were  o b s e r v e d  a t  w e l l  d i s t i n g u i s h e d  c h e m i c a l  s h i f t s ;  t h o s e  h y d r o g e n s  o f  kQ 

were  r e s o n a t e d  a t  1 . 3 0 ,  2 . 8 9 ,  3 . 5 7 ,  4 . 0 3  and  4 . 4 8  ppm, r e s p e c t i v e l y  w h i l e  t h o s e  

s i g n a l s  were  shown a t  1 . 2 8 ,  2 . 9 9 ,  3 . 5 1 ,  4 .02 and 4 . 4 1  ppm, r e s p e c t i v e l y .  The a u -  
* 

t h e n t i c  (1 'R  )-compound ( k t )  was p r e p a r e d  by t h e  s i l y l a t i o n  o f  t h e  5 - l a c t a m  ( 2 ) .  
D e p r o t e c t i o n s  o f  d i m e t h y l - 5 - b u t y l s i l y l  g r o u p  o f  t h e  above p r o d u c t s  were  c a r r i e d  

o u t  by t r e a t m e n t s  w i t h  t e t r a - n - b u t y l a m m o n i u m  - f l u o r i d e 9  i n  a q u e o u s  t e t r a h y d r a f u r a n  

a t  room t e m p e r a t u r e  t o  g i v e  q u a n t i t a t i v e l y  t h e  c o r r e s p o n d i n g  $ - l a c t a m s  ( z )  and ( k & ) ,  

r e s p e c t i v e l y .  Thus s t e r e o s e l e c t i v e  conversions o f  t h e  g - B - l a c t a r n  (21 i n t o  t h e  

t r a n s - ( I ' R * )  and  (its*)-compounds (z) and (@,) were  a c h i e v e d  w i t h  more 9 0  % s t e r e o -  - 
c o n t r o l .  F u r t h e r m o r e  b o t h  t r a n s - i s o m e r s  ( 2 )  and  (@,) were  c o n v e r t i b l e  e a c h  o t h e r  

by t h e  same p r o c e d u r e  a s  a b o v e .  



Scheme 2  
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EXPERIMENTAL 

Ir spectra were taken with a Hitachi 260-10 spectrophotometer, nmr spectra with 

JEOL PMX-60 and JEOL-PS-100 spectrometers (tetramethylsilane as internal reference) 

and mass spectra with Hitachi M-52G and JEOL-JMS-OlSG-2 spectrometers. 

(t) -4%-(2",2"-Dimethoxyethy1)-38- [(l'S*) -i-dimethyl-tert.-hutylsilyloxy- 
2 e-2-azetidinone ($).- A mixture of the acetal ( 2 )  (98 mg), dimethyl-=.- 

butylchlorosilane (109 mg), imidazole (97 mg) and dry dimethylformamide (10 ml) 

was stirred at room temperature for 24 hr under nitrogen. The mixture was partitioned 

between benzene and water. The qrganic layer was dried (Na2S04), and evaporated to 

give a residue, which was chromatographed on silica gel. Elution with benzene-acetone 

(19 : 1 V/V) gave the g-silylated &-6-lactam ($1 (143 mg, 93.5 P) as a syrup 

(Found: N, 4.32. C15H31N04Si requires N, 4.41), v max. (CHC13) 3420 (NH), 1755 cm-I 

(C = 0); 6 (CDC13) 0.07 (6H, s, 2 x SiMe), 0.89 (9H, 5, SiCMe3), 1.33 (3H, d. J 

6.3 Hz, 1"-Me),1.91% 2.29 (2H, m, 1"-HZ), 3.17 (lH, ddd, J 7.6, 5.2 and 1.2 Hz, 3-H), 

3.32 and 3.33 (each 3H, each s, 2 x OMe), 3.63 % 3.94 (lH, m, 4-H), 4.24 (lH, dq, J 

7.6 and 6.3 Hz, 1'-H), 4.44 (lH, t, J 5.5 Hz, 2"-H), 6.14 (lH, s ,  NH). 

(+) -4 6- (2", 2"-Dimethoxyethy1)-36- [(leS*)-1'-hydroxyethylj -1-dimethyl-tert.- 

bsylsilyl-2-aretidinone (:).-To a stirred solution of the acetal (3) (2.97 g) 
% 

in dry tetrahydrofuran (15 ml) was added i-butyllithiumin I-hexane (15 8 w/w; 11.8 

ml) at - 78'~ under nitrogen. After stirring for 1 hr at - 10°c, dimethyl-=.- 
butylchlorasilane (2.31 g) in dry tetrahydrofuran (5 ml) was added to the above 

mixture at - 50'~. and the resulting mixture was then stirred for 1 hr at - ~ O C .  

The mixture was poured into ice and extracted with ether-dichloromethane (5 : 1 v/v). 

The extract was washed with brine, dried (Na2SOq) and evaporated. The residue was 

chromatographed an silica gel and elution with benzene-acetone (19 : 1 v/v) gave 

a N-silylated - *-%-lactam(:) (3.07 g, 65.5 8) as a syrup (Found: C, 56.91: H, 10.09; 

N, 4.22. C1SH31N04Si requires C, 56.75; H, 9.84; N, 4.41),v max.(CHC13) 3430 (OH), 

1735 cm-I (C = 0); 6 (CDC13) 0.24 (6H, s, 2 x SiMe), 0.96 (9H, s, SiCMe3), 1.37 (3H, 

d, J 6.3 Hz, 1'-Me), 1.95 (lH, ddd, 14.3, 4.3 and 2.3 Hz, 1"-H), 2.21 (lH, ddd, 

J 14.3, 9.4 and 5.7 Hz, 1"-H), 3.20 (lH, dd, J 10.5 and 5.7 Hz, 3-H), 3.36 and 

3.pl (each 3H, each s ,  2 x OMe), 3.81 (lH, ddd, J 9.4, 5.7 and 2.3 Hz, 4-H), 3.91 % 

4.25 (lH, m, 1'-H), 4.51 (lH, dd, J 5.7 and 4.3 Hz, 2"-H); m& 318 (~++l), 

(*)-dB- (2",2"-Dimethoxyethyl) -3a- [(l9R*)-1'-hydroxyethyl] -1-dimethyl-tert: 

b u t y l s i l y l - 2 - a z e t i d i n o n e  (kg).- To a stirred solution of the acetal ( )  (260 mg) 



in dry tetrahydrofuran (5 ml) was added!-butyllithiumin n-hexane (15 % w/w; 1.59 

ml) at - 78'~ under nitrogen. After stirring for 1 hr at - IO'C, dimethyl-=.- 

butylchlorosilane (386 mg) in dry tetrahydrofuran (5 ml) was added to the above 

mixture at - 50°c, and the resulting mixture was then stirred for 1 hr at - 5'~. 

Work-up as above gave the N-silylated -%'-lactam (I0 (280 mg, 69.0 %) as a syrup, 

v max. (CHC13) 3430 (OH), 1730 cm-' (C = 0); 6 (CDC13) 0.23 and 0.26 (each 3H, each 

s ,  2 x SiMe), 0.97 (9H, s, SiChle3), 1.30 (3H, d, J 6.3 Hz, 1'-Me), 1.76 (lH, ddd, 

J 14.0, 11.3 and 4.3 Hz, 1"-H), 2.20 (lH, ddd, J 14.0, 6.6 and 3.0 Hi, 1"-H), 2.89 

(IH, dd, J 7.9 and 2.4 Hz, 3-H), 3.32 and 3.34 (each 3H, each s, 2 x OMe), 3.57 

(lH, ddd, J 11.3, 3.0 and 2.4 Hz, 4-H), 4.03 (lH, dq, J 7.9 and 6.3 Hz, 1'-H), 

4.48 (lH, dd, J 6.6 and 4.3 Hz, 2"-H); m/e 318 (~++l). 

( ~ ) - 3 a - A ~ - 4 6 - ( Z 2 ' ~ 2 " - d i m e t h o x y e t h y l ) - l - d i m e t h y l - t e r t .  -butylsilyl-2-azetidinone 

( z ) . -  To a suspension of pyridinium chlorochromate (1.50 g) and sodium acetate 

(1.14 g )  in dry dichloromethane (30 ml) was quickly added the G-N_-silylated 

6-lactam ( I )  (1.44 g) in dry dichloromethane (10 ml) at O'C under nitrogen. After 

stirring for 6 hr at room temperature, the mixture was partitioned between 10 % 

ammonia and dichlaromethane. The organic layer was washed with brine, dried 

(Na2S04), and evaporated. The residue was chromatographed on silica gel and elution 

with benzene-acetone (49 : 1 v/v) gave the keto R-lactam (2) (YO0 mg, 62.9 %) 

(Faund:C, 57.37; H, 9.46; N, 4.28. ClSHz9NO4Si requires C, 57.11; H, 9.27; N, 4.44), 

v max. (CHCI3) 1740 and 1710 cm-l (C = 0); 6 (CDC13) 0.23 and 0.26 (each 3H, each 

s, 2 x SiMe), 0.96 (9H, s ,  SiCMe3), 1.59 -2.26 (ZH, m, 1"-HZ), 2.29 (3H, s, 1'-Me) 

3.30 and 3.33 (each 3H, each s, 2 x OMe), 4.00 (lH, ddd, J 10.0, 2.6 and 2.3 Hz, 4-H), 

4.06 (lH, d, J 2.3 Hz, 3-H), 4.36 (lH, dd, J 5.4 and 4.9 Hz, 2"-H); m/e 316 ($+l), 

and further elution with benzene-acetone (19 : 1 vlv) recovered the starting 

material (x) (411 mg). 
Reduction of (2) with Sodium 5orohydride.- To a stirred solution of the keto 6 -  

lactam (2) (35 mg) in methanol (5 ml) was added sodium borohydride (4 mg) at O'C. 

After stirring €or 30 min at room temperature, the excess reagent was decomposed 

with acetic acid under cooling with ice and the solvent was evaporated. The residue 

was chromatographed on silica gel and elution with benzene-acetone (19 : 1 v/v) gave 

a mixture (32 mg, 90 %) of &$ and && in a ratio of 2: 3, v max.(CHC13); 3430(OH), 

1730 cm-' (C = 0); (CDC13) 0.23 and 0.26 (each 3H, each s, 2 x SiMe), 0.97 (9H, 

s, SiCMe3), 1.28 (1.8 H, d, J_ 6.3 Hz, 1'-Me), 1. 30 (1.2 H, d, J 6.3 Hz, 1'-Me), 
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1.74 (0.6 H, ddd, J 13.8, 10.8 and 4.7 Hz, 1"-H), 1.76 (0.4 H, ddd, J 14.0, 11.3 

and 4.3 Hz, 1"-H), 2.18 (0.6 H, ddd, J 13.8, 6.4 and 3.3 Hz, 1"-H), 2.20 (0.4 H, 

ddd, J 14.0, 6.6 and 3.0 Hz, 1"-H), 2.89 (0.4 H, dd, J 7.9 and 2.4 Hz, 3-H), 2.99 

(0.6 H, dd, J 6.5 and 2.4 Hi, 3-H), 3.30 and 3.33 (each 3.6 H, each s, OMe), 3.32 
,, . 
' and 3.34 (each 2.4 H, each s, OMe), 3.51 (0.6 H, ddd, < 10.8, 3.3 and 2.4 Hz, 

4-H), 3.57 (0.4 H, ddd, J 11.3, 3.0 and 2.4 Hz, 4-HI, 4.02 (0.6 Hz, dq, J 6.5 and 

6.3 Hz, 1'-H), 4.03 (0.4 H, dq, J 7.9 anp6.3 Hz, 1'-H), 4.41 (0.6 H, dd, J 6.4 

and 4.7 Hi, 2"-HI, 4.48 (0.4 H, dd, J 6.6 and 4.3 Hz, 2"-H) : m& 318 (yt+l). 

Reduction of (2) with Potassium tri-set.-Buty1borohydride.- To a stirred solution 

of the keto %-lactam (x) (65 mg) and potassium iodide (34.3 mg) in dry ether (5 ml) 
was added potassium a-=.-butylborohydride in tetrahydrofuran (0.5 M solution, 

0.62 ml) at O'C under nitrogen. After stirring for 30 min at roam temperature, the 

excess reagent was quenched with water under cooling with ice and the solvents were 

evaporated. The residue was chromatographed on silica gel and elution with benzene- 

acetone (49 : 1 v/v) recovered the starting keto %-lactam (7 mg). Further elution 

with benzene-acetone (19 : 1 v/v) gave a mixture (52 mg, 80 9 )  of &l and && in a 
ratio of 9 : 1 as a syrup (Found: N, 4.22. C15H31N04Si requires N, 4.41),v max. 

-1 (CHC13) 3430 (OH), 1730 cm ( C  = 0); 6 (CDC13) 0.23 and 0.26 (each 3H, each s ,  2 

x SiMe), 0.97 (9 H, 5 ,  SCMe3), 1.28 (0.3 H, d, J 6.3 Hz, 1'-Me!, 1.30 (2.7 H, d, 

J 6.3 Hz, 1'-Me), 1.74 (0.1 H, ddd, J 13.8, 10.8 and 4.7 Hz, 1"-HI, 1.76 (0.9 H, - 
ddd, J 14.0, 11.3 and 4.3 Hz, 1"-H), 2.18 (0.1 H, ddd, J 13.8, 6.4 and 3.3 Hz, 

1"-H), 2.20 (0.9 H, ddd, J 14.0, 6.6 and 3.0 Hz., 1"-H), 2.89 (0.9 H, dd, J 7.9 

and 2.4 Hz, 3-H), 2.99 (0.1 H, dd, J .6.5 and 2.4 Hz, 3-H), 3.30 and 3.33 (each 

0.3 H, each s ,  OMe), 3.32 and 3.34 (each 2.7 H, each s, O h l e ) ,  3.51 (0.1 H, ddd, . 

J 10.8, 3.3 and 2.4 Hz, 4-H), 3.57 (0.9 H, ddd, J 11.3, 3.0 and 2.4 Hz, 4-H). - 
4.02 (O.lH, dq, J 6..5 and 6.3 Hz, 1'-H), 4.03 (0.9 H, dq, J 7.9 and 6.3 Hz, 1'-H), 

4.41 (0.1 H, dd, J 6.4 and 4.7 Hz, 2"-HI, 4.48 (0.9 H, dd, 5 6.6 and 4.3 Hz, 2"-H); 
m& 318 (bjt +I). ' 

Reduction of (2) with Zinc Bor0hydride.- To a stirred solution of the keto 0- 

lactam ( 2 )  in dry ether (3 ml) was added zinc borohydride (60 mg) in ether (3 ml) 
at O'C under nitrogen. After stirring for 30 min at room temperature, the excess 

reagent was quenched with water under cooling with ice and the solvent was evaporated 

The same work-up as above gave a mixture (25 mg, 86 %) of and k& in a ratio of 

1: 14 as a syrup, v max.(CHC13) 3430 (OH), 1730 cm-' (C = 0); 6 (CDC1 ) 0.23 and 3 
0.26 (each 3H, each s, 2 x SiMe ) ,  0.97 (9H, s, SiCMe3), 1.28 (2.8 H, d, J 6.3 Hz, 



1 ' - M e ) ,  1 . 3 0  (0 .2  H ,  d ,  J 6 . 3  Hz, 1 ' - M e ) ,  1 . 7 4  ( 0 . 9 3  H ,  ddd,  J 1 3 . 8 ,  1 0 . 8  and 

4 . 7  H z ,  1 " -H) ,  1 . 7 6  ( 0 . 0 6 6  H ,  ddd ,  J 1 4 . 0 ,  1 1 . 3  and 4 . 3  Hz, 1"-H),  2 . 1 8  ( 0 . 9 3  H ,  

ddd,  J 1 3 . 8 ,  6 . 4  and  3 . 3  Hz, 1" -H) ,  2 . 2 0  (0 .066 H ,  ddd ,  J 1 4 . 0 , 6 . 6  and  3 .0  Hz, 

1"-H), 2 .89 ( 0 . 0 6 6  H, dd,  J 7.9 and  2.4 Hz, 3 -H) ,  2 .99 ( 0 . 9 3  H ,  d d ,  2 6 . 5  and 2 . 4  

Hz, 3 -H) ,  3 .30 and 3 . 3 3  ( e a c h  2 .8  H ,  e a c h  s ,  OMe), 3 .32 and 3 . 3 4  ( e a c h  0 . 2  H ,  e a c h  

5 ,  OMe), 3 .51  ( 0 . 9 3  H ,  ddd ,  J 1 0 . 8 ,  3 . 3  and  2.4 Hz, 4 -H) ,  3 .57  (0 .066  H,ddd, J 

1 1 . 3 ,  3 .0  and  2.4 Hz, 4 -H) ,  4 . 0 2  ( 0 . 9 3  H ,  dq ,  J 6 . 5  and  6 . 3  H z ,  1 ' - H ) ,  4 .03 (0 .066  

H, dq ,  ,! 7 . 9  a n d  6 . 3  Hz, 1 ' - H ) ,  4 .41  ( 0 . 9 3  H, dd,  J 6 . 4  and  4 . 7  Hz, 2"-H), 4 .48  

(0 .066 ,  d d , J  6 . 6  and 4. 3  Hz, 2"-H). 

D e p r o t e c t i o n  of R e d u c t i o n  P r o d u c t  w i t h  P o t a s s i u m  t r i - s e c . - B a r o h y d r i d e . -  

A m i x t u r e  o f  t h e  above p r o d u c t  ( 2 3  mg) by t h e  r e d u c t i o n  w i t h  y - S e l e c t r i d e ,  t e t r a - 1 -  

buthylammanium f l u o r i d e  (37 mg) and  aqueous  t e t r a h y d r o f u r a n  (5 ml)  was s t i r r e d  f o r  

30 min a t  room t e m p e r a t u r e .  A f t e r  e v a p o r a t i o n  of t h e  s o l v e n t ,  t h e  r e s i d u e  was 

ch romatographed  on  s i l i c a  g e l  and  e l u t i o n  w i t h  b e n z e n e - a c e t o n e  (4  : 1 v / v )  

1 
gave  a  m i x t u r e  o f  t r a n s - B - l a c t a m s  ( and  44) ( 1 4 . 5  mg, 9 8 . 5  %) i n  a  r a t i o  o f  

9  : 1 a s  a s y r u p .  

D e p r o t e c t i o n  o f  R e d u c t i o n  P r o d u c t  w i t h  Z inc  Borohydride . -  - A m i x t u r e  o f  t h e  a b o v e  

p r o d u c t  (28 mg) by r e d u c t i o n  w i t h  z i n c  b o r o h y d r i d e ,  t e t r a - n - b u t y l a m m o n i u m  f l u o r i d e  

(42 mg) and  aqueous  t e t r a h y d r o f u r a n  ( 5  ml) was s t i r r e d  f a r  30 min a t  room t e m p e r a t u r e .  

The same work-up as above  g a v e  a m i x t u r e  o f  t r a n s - 8 - l a c t a m s  ( Z and  A2)1  (17 .7  mg, 

98 8 )  i n  a  r a t i o  of 1 : 14  a s  a s y r u p .  

1Ve t h a n k  Mr. K .  Kawamura, Miss Y .  Enomoto, Mrs. C .  Koyanagi , Mrs. R. Kobayash i ,  

Miss K .  K i k u c h i ,  Miss Y .  Katoh,  Miss K. Ohtomo, Miss A .  Hareyama, Miss Y .  Watanabe 

f o r  m i c r o a n a l y s e s ,  s p e c t r a l  measurement s  and p r e p a r a t i o n  of t h e  m a n u s c r i p t .  
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