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Synthomycin is a highly effect ive antibiotic.  T h e r e  a r e  s e v e r a l  means  of p repa r ing  it, f r om ace tan i l -  
ide, s ty rene ,  or  p -n i t robenzoic  acid [2]. At p re sen t ,  synthomycin is mos t  often p r e p a r e d  on an industr ia l  
s ca l e  f r o m  s tyrene ;  however ,  the mul t i s t age  manufac tu re  (11 s tages)  leads to a compara t ive ly  low o v e r -  
al l  yield of f inal  product  (8-10%, based  on s t a r t ing  ma te r i a l ) .  The bas ic  compound in the synthes is  of syn -  
thorny�9 is d l - t h r e o - l - ( p - n i t r o p h e n y l ) - 2 - a m i n o - t , 3 - p r o p a n e d i o l  " th reoamine"  (I), which is conver t ib le  by 
f u r t h e r  d tchloroacetyla t ion to synthomycin,  o r  a f t e r  separa t ion  into optical  antipodes,  into levomycet in .  

As a r e su l t  of study of the chemica l  t r a n s f o r m a t i o n s  of subst i tuted 1,3-dioxanes,  we have synthes ized 
I by the following scheme:  
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By condensat ion of t r a n s - f l - b r o m o s t y r e n e  (II) with fo rmaldehyde  in the p r e s e n c e  of KU-2 ca t ion-  
exchange res in ,  4 - p h e n y l - 5 - b r o m o - l , 3 - d i o x a n e  (III) was obtained, upon ni t ra t ion of which 4- (p-n i t rophenyl ) -  
5 - b r o m o - l , 3 - d i o x a n e  (IV) was fo rmed .  

By aminat ion of the la t t e r ,  4 - ( p - n i t r o p h e n y l ) - l . 5 - a m i n o - l . 3 - d i o x a n e  (V) was obtained in 50% yield.  

Methanolysis  of V on KU-2 res in  by the well-known method of [3] led to c leavage  of the 1,3-dioxane 
�9 r ing,  with fo rmat ion  of I. 

It is to be noted that the proposed  method r equ i re s  only six s tages  to p r e p a r e  the amine ,  while ten 
s tages  a r e  usual ly  r equ i red  to p r e p a r e  it f r om s ty rene .  

E X P E R I M E N T A L  

P r e p a r a t i o n  of 4 - P h e n y l - 5 - b r o m o - l , 3 - d i o x a n e  (III). A mix tu re  of 18.3 g of t r a n s - f l - b r o m o s t y r e n e  
[4], 6 g of pa ra fo rmaldehyde ,  10 g of KU-2 ion-exchange res in ,  and 20 ml  of dioxane was s t i r r ed  fo r  10 h 
at the bp. An 80% yield of t r a n s - I I I  was isola ted by vacuum dis t i l la t ion of the mix ture ,  bp 110-115 ~ (2 ram), 
n ~  1.5580, d 2~ 1.4700. Lit.  [5]: bp 120-123 ~ (3 ram),  n ~  1.5598. Found, %: C 50.05; H 4.78; B r  31.86. 
C~0HiiBrO2. Calculated,  %: C 49.4; H 5.56; B r  32.87. 

The t r a n s - s t r u c t u r e  of III was demons t ra t ed  by IR and UV spec t roscopy  [6]. 

P r epa ra t i on  of 4 - ( p - N i t r o p h e n y l ) - 5 - b r o m o - l , 3 - d i o x a n e  (IV). A mix tu re  of 24.3 g of III and 50 ml  of 
acet ic  anhydride was cooled to - 5 ~  with s t i r r ing ,  a f t e r  which 45 g of fuming ni t r ic  acid (sp. gr .  1.5) was 
added ove r  a 2-h per iod,  and s t i r r i ng  was continued fo r  a few hours  longer  at - 5  ~ The reac t ion  mix tu re  

* See [1]. 

I. M. Gubkin Moscow Inst i tute  of the P e t r o c h e m i c a l  and Gas Indust ry .  T rans l a t ed  f r o m  Khimiko-  
F a r m a t s e v t i e h e s k i i  Zhurnal ,  No. 10, pp. 35-36, October ,  1971. Or ig inal  a r t i c l e  submit ted  D e c e m b e r  12, 
1969. 

�9 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

618 



was allowed to stand for a day to partially remove nitrogen oxides, after which it was poured into ice and 
water. The oily layer was extracted with ether (after salting-out with sodium chloride), and the ether layer 
was separated; the latter was washed with water to a neutral reaction. After the solution had been dried 
with calcium chloride and the ether had been distilled off, a very viscous yellow mass was obtained, from 
which crystals of trans-IV separated after standing several days, mp 131-132 ~ yield, 38%. Lit. [5]: mp 

133.5-134 ~ . 

Preparation of 4-(p-Nitrophenyl)-5-amino-l,3-dioxane (V). Into an autoclave provided with a me- 
chanical stirrer and an electrical heater were charged 18.3 g IV and 100 ml of absolute alcohol which had 
been saturated with gaseous ammonia (molar ratio of dioxane to ammonia, 1 : 2.5-5). The reaction was 
heated for 9-10 h at 95-100 ~ At the end of the reaction, the alcohol was distilled off on a water bath; di- 
lute hydrochloric acid was added to the residue, and the undissolved oil was extracted with ether. After 
cooling, the hydrochloric acid solution was basified with NaOH solution, the base which separated was ex- 
tracted with ether, and the extract was dried with sodium sulfate. After the ether had been distilled, the 
crystals which fell were extracted with ethanol. The yield of V was 50% (rap 115-118~ 

Preparation of 1-p-Nitrophenyl-2-amino-l,3-propanediol (1). Compound V (37 g), 20 ml of methanol, 
and i0 g of dry KU-2 ion-exchange resin were mixed, and reaction was carried out by the previously de- 
scribed method [3]. After removal of the catalyst and evaporation of the solution, crystals of I precipitated, 
mp 138-141 ~ yield 37%. Lit. [2]: mp 140-141 ~ 
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