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Although t h e  chemistry and biochemistry of azetidin-2-ones have been ex tens i ve l y  s tud ied w i t h  

regard t o  var ious 0-lactam a n t i b i o t i c s .  l ess  a t t e n t i o n  has been drawn t o  those o f  azet id ines .  

However, azet id ines  a re  an i n t e r e s t i n g  c lass  of four  membered he te rocyc l i c  compounds, and i t  has 

been shown t h a t  a v a r i e t y  o f  azet id ines  e x h i b i t  var ious b io log i ca l  a c t i v i t i e s .  

We would l i k e  t o  repo r t  here an e f fec t ive  rou te  t o  azet id ines (2) from azet id in-2-ones (1) 
w i t h  the  use o f  hydroalanes as spec i f i c  reducing agents. We examined var ious commnly used metal  

hydr ide  reducing agents f o r  the  react ion ,  which, however, almost resu l t ed  i n  the  recovery o f  s t a r t -  

i n g  ma te r i a l s  o r  cleavage of the  1.2-bond t o  g ive  t h e  corresponding y-amino a lcoho ls  (3). As an 
i exception, Bu2AlH was found t o  undergo the desired reduction successful ly t o  g i v e  2 i n  54-85% 

y i e l d s  al though small armunts (0-27%) of L were a l so  produced. Next, we employed AlH2Cl and AIHCIZ 

i n  s i t u  generated from LiAlH4 and AIC13, which converted 1 i n t o  2 i n  h igh y i e l d s  (79-100%) w i thou t  

being accompanied by 3. Consequently, it can be s a i d  tha t  the use of hydroalanes i s  h i g h l y  recom- 

mended f o r  the  s p e c f f i c  conversion o f  azetidin-2-ones i n t o  azet id ines.  O p t i c a l l y  a c t i v e  aze t i d i n -  

2-ones can be transformed t o  the  corresponding a re t i d i nes  w i thout  l oss  o f  o p t i c a l  a c t i v i t i e s .  

Possible mechanisms f o r  the  reac t i on  w i l l  be discussed. 

X = PhCH20, N3 Y = PhCH20, NH2 
1 2 R = Ph, PhCH2, Ph(Me)CH, 'BU, P ~ C H ~ O C H ~ ( ~ B U ) C H ;  R = Ph, p-FC6H4, 3,4-(MeO)2C6H3, 2-C4H30, 2-C4H3S 

Among the azet id ines  thus obtained, 2-ary lazet id ines  ( 2 ' )  were found t o  undergo reduc t i ve  

1,2-bond f i s s i o n  through hydrogenolysis on Pd c a t a l y s t  o r  Raney-nickel t o  g i v e  2-hydroxy- o r  2- 

amino-3-arylpropylamine de r i va t i ves  (5) i n  h igh  y i e l d s  (81-100%). which may serve as v e r s a t i l e  

b u i l d i n g  blocks f o r  organic syntheses. 

Y = PhCH20, AcNH, NH2 Z = HO, AcNH, NH2 


