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Synthesis  of L - 4 - A m i n o - 3 - i s o x a z o l i d i n o n e ,  the 
Unnatural  S t e r e o i s o m e r  of Cyc loser ine  and its  

Ant ibiot ic  Act iv i ty  

The a n t i b i o t i c  cyc loser ine ,  4 - amino -3 - i soxazo l id inone ,  
is c o n f i g u r a t i o n a l l y  r e t a t e d  t o  D-serine.  W e  now  wish to  
report  t h e  d i r e c t  s y n t h e s i s  of L-4 -amino-3- i soxazoI id in -  
one f r o m  L-serine.  T h e  s y n t h e s i s  was  mode l l ed  on  a 
procedure  w h i c h  we h a v e  d e v e l o p e d  for  t he  p r e p a r a t i o n  
of the  r a c e m a t e  a n d  w h i c h  will be  r e p o r t e d  in de t a i l  
shortly. T h i s s y n t h e s i s  (cf. FLOWSHn~T), w i th  1 - t r i p h e n y l -  
m e t h y l - 2 - c a r b o m e t h o x y e t h y l e n e i m i n e  as t h e  key  i n t e r -  
mediate,  a p p e a r s  to  possess  some  a d v a n t a g e s  o v e r  t h e  
synthesis  p u b l i s h e d  in  o u t l i n e  b y  KUEHL, WOLF et al.L 
Though s e t t i n g  o u t  f r o m  t h e  s a m e  s t a r t i n g  m a t e r i a l ,  
serine, o u r  s y n t h e s i s  is s h o r t e r  b y  t w o  s t eps  a n d  all  i n t e r -  
media tes  a re  s t ab le ,  r e a d i l y  c r y s t a l l i n e  c o m p o u n d s  a n d  
the y ie lds  a re  v e r y  s a t i s f a c t o r y .  T h e  p r e s e n t  s y n t h e s i s  
was ca r r i ed  o u t  e s sen t i a l ly  a c c o r d i n g  to  the. s e q u e n c e  
outl ined in t h e  FLOWSItEET, s t a r t i n g  f r o m  L-serine.  
The s y n t h e s i s  does  no t  i n v o l v e  a n  a t t a c k  on  t h e  a s y m -  
metric c e n t r e  a n d  i n d e e d  t h e  r o t a t i o n  of t h e  f ina l  
product  [ ~ , ~  -- 114.5 ° (c = 0-9 wa te r )  c o r r e s p o n d s  
exactly to  t h e  v a l u e  r e p o r t e d  for  t h e  n a t u r a l  p r o d u c t  
[e]~? -~- 115 ° (c = 1, water ) .  T h e  D- isomer  was  p r e p a r e d  
analogously  f rom n-se r ine .  

A c o m p a r i s o n  of t h e  ac t i v i t i e s  of t h e  D-, L- a n d  DE- 
forms of 4 - a m i n o - 3 - i s o x a z o l i d i n o n e  a g a i n s t  Escherichia 
coli B on  s y n t h e t i c  m e d i u m  (glucose a n d  i n o r g a n i c  sa l t s )  
has y ie lded  i n t e r e s t i n g  resu l t s .  As  m a y  be  s een  I r o m  t h e  
Figure, a f t e r  11 h of c u l t i v a t i o n  t h e  r a c e m a t e  i n h i b i t s  
growth more  p o w e r f u l l y  t h a n  does e i t h e r  of t i le o p t i c a l l y  
active f o r m s ;  t h e  g r o w t h - c o n c e n t r a t i o n  c u r v e s  of t h e s e  
two forms  di f fer  f rom each  o the r .  I n  s u b s e q u e n t  s t a g e s  
of g r o w t h  (20 h) t h i s  d i f f e r e n t i a t i o n  of t h e  a n t i b a c t e r i a l  
effects of t h e  t h r e e  fo rms  b e c o m e s  s t i l l  m o r e  p r o n o u n c e d ,  
In the  f ina l  p h a s e  (44 h) b o t h  o p t i c a l l y  a c t i v e  fo rms  a re  
pract ical ly  w i t h o u t  ef fec t  w h e r e a s  t h e  r a c e m a t e  s t i l l  ex-  
hibits m a r k e d  i n h i b i t o r y  a c t i v i t y ,  To  r e m o v e  a n y  d o u b t s  
as to t h e  a u t h e n t i c  n a t u r e  of a n y  of t he  c o m p o u n d s  u sed  
in these tes t s ,  t h e  r e su l t s  for  t h e  r a c e r n a t e  were  c h e c k e d  
against a m i x t u r e  m a d e  u p  of e q u a l  p a r t s  of t he  D- a n d  
uforms  u sed  a b o v e ;  t he  t w o  c u r v e s  o b t a i n e d  were  
found p r a c t i c a l l y  to  coincide .  

1 F. A. KVEUL, F, J. WoI.~ el al., J. Amer. chem, Soc. 77, %344 
(195,% 

0 0,5 , t,5 t~ 0 5  , 1.5 0 0-~ ~ t.5 

One  poss ib le  e x p l a n a t i o n  of  these  f i nd ings  cou ld  b e  
f u r n i s h e d  b y  a s s u m i n g  t h e  e m e r g e n c e  of r e s i s t ance  
t o w a r d s  b o t h  t h e  ~-  a n d  t h e  n - f o r m s  of t he  a n t i b i o t i c  
i n d i v i d u a l l y .  I n  t he  r a c e m a t e ,  on  t h e  o t h e r  h a n d ,  t he  
two  a n t i p o d e s - - w h i c h  e v i d e n t l y  h a v e  d i f f e r e n t  m o d e s  of 
a c t i o n - w o u l d  m u t u a l l y  p r e v e n t  t h e  e m e r g e n c e  of resi-  
s t ance .  Our  f i n d i n g s  r e p r e s e n t  t h e  f i rs t  case  o[ s y n e r g i s m  
b e t w e e n  s t e r eo i somer i c  f o r m s  of a n  a n t i b i o t i c .  
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E i n e  d i r e k t e  S y n t h e s e  y o n  L- u n d  D-Cycloser in aus  
L- u n d  D-Ser in  w u r d e  be sch r i eben ,  Die b a k t e r i o s t a t i -  
s c h e n  E f f e k t e  de r  d re i  F o r m e n  yon  Cyc lose r in  (D-, L- 
u n d  DE-) au f  1:2. coli in s y n t h e t i s c h e m  M e d i u m  w u r d e n  
ve rg t i ehen .  

~3ber p h a r m a k o d y n a m i s c h  interessante  
A m i n o a l k y l d e r i v a t e  von Acr idan-  und 
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E s  is t  b e k a n n t ,  dass  die  N - A m i n o a l k y l d e r i v a t e  des  
A c r i d a n s  '2, P h e n t h i a z i n s  z u n d  i m i n o d i b e n z y l s  4 in-  
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CH2-CH-COOCH a I. NE%, TrCI, 2 • CHaSO~CI, Heat  

i I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 
o K  x g ~ -  HCl so% 

Ct{,~-CH-COOC H a NH~OI[, ~feONa 
\ /  * 

N 95 % 

Tr 

L: m.p. 123-125 ° 
[ep]~94,2(c = 1, CHCIa) 

D: m.p. 123-124 ° 
i¢¢1% + 95.0 (c = 2, CHCI a) 

CH2--CH-CON HOH HCt 
\ /  - *  

80% 

Tr 

L: re.p. 164 ° 
[~}o]-10l-8 (c = 1-6, CtICIa) 

D: m.p. 163 ° 
[a~, 0] + 102.0 (c = 2, CHCla) 

CH2-CII-CONHOH Zerolit FF, 

C1 NH z • HC1 50% 

L: m.p. 190-194 ~ 
lab?I- 14-1 (c = 2, MeOH) 

r s :  m.p. 191--I93': 
~x~]'] + 14"2 (c -~ 2, MeOH) 

CH~-CH-NH 2 
! 

O CO 

NH 

L: m.p. 153- t54  ° 
[~,"~-114"5 (c = 0,9, H~O) 

D: re.p. 152-153 ° 
[~*] + i f5  (c = 1, I t20 ) 
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