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Analytical data from benzoyl phosphate preparation 

Calculated for Found (%) 
C6H s �9 CO0 �9 POaLi 2 (%) 

Hydrogen 2.35 2.64 
Carbon 39.29 39.31 
Lithium 6.48 6.44 
Total P 14.48 15.00 
Free P 0.4 
Carboxyl phosphate ~ 99.6 
Carboxyl phosphate b 101.9 

,Hydroxylamine-ferric chloride method 5. bEnzymatic method 
using aeyl phosphatase. 

p h o s p h a t e  ha s  been  syn thes ized  p rev ious ly  as follows: 
1. r eac t ion  be tween  monos i lve r  p h o s p h a t e  and  benzoy l  
ch lor ide ;  2. i sola t ion of s i lver  sa l t  of benzoy l  phosphor i c  
acid;  3. convers ion  in to  l i t h i u m  sa l t ;  4. pu r i f i ca t ion  of 
l i t h ium benzoy l  phospha te �9  In  t he  p r e s en t  work,  a s imple  
and  rap id  m e t h o d  for benzoy l  p h o s p h a t e  syn thes i s  is 
repor ted .  
�9 Mater ials  a n d  methods. Benzoy l  p h o s p h a t e  synthes is .  

This  p r o d u c t  was  p r e p a r e d  as follows: 120 ml  of water ,  
76 ml  of pyr id ine ,  and  40 ml  of 1 M K~HPO 4 (40 mmol)  
were mixed.  20 g (90 mmol)  of benzoic  a n h y d r i d e  was 
added  w i t h  s t i r r ing  to  t he  above  solut ion.  The  reac t ion  
was car r ied  ou t  a t  r oom t e m p e r a t u r e  un t i l  benzoic  an-  
h y d r i d e  was comple te ly  dissolved (for a b o u t  10 min) .  
T h e n  140 ml  of 1 M L i O H  were added  and  t he  m i x t u r e  
was poured  in to  2.4 1 of cold e thanol ,  w i t h  st irr ing�9 Af te r  
30 ra in  a t  --20 ~ the  p rec ip i t a t e  was col lected b y  centr i f -  
uga t ion ,  w a s h e d  w i t h  cold e t hano l  and  t h e n  w i t h  cold 
e ther .  The  p r o d u c t  was  lef t  to  d r y  oVernight  u n d e r  vacu-  
um.  5.6 g of p r o d u c t  was  ob ta ined ,  c o n t a i n i n g  73.5% of 
benzoy l  p h o s p h a t e .  

Pur i f ica t ion .  A 2% so lu t ion  of t he  p r o d u c t  in cold 
w a t e r  was  a d j u s t e d  to  p H  6 w i t h  acet ic  acid. T he  un-  
dissolved m a t e r i a l  was  discarded�9 T h e n  0.37 vo lumes  of 
cold e t h a n o l  w e r e  s lowly added  w i t h  s t i r r ing.  The  sus- 
pens ion  was k e p t  a t  - -20 ~ for 30 rain,  t h e n  t he  p rec ip i t a t e  
was col lected b y  cen t r i f uga t i on  a n d  w a s h e d  w i t h  cold 
e t h a n o l  a n d  ether .  T he  p r o d u c t  was a b o u t  95% pure.  

The  analyses  descr ibed  below were car r ied  ou t  on  a 
p r o d u c t  which  has  been  f u r t h e r  pur i f ied  b y  t he  same  

procedure �9  A n a l y t i c a l  me thods .  H y d r o g e n  and  carbon .  
The  H a n d  C c o n t e n t  was  d e t e r m i n e d  b y  us ing  a mod.  
Cana l -Terzano  a p p a r a t u s .  Ca rboxy l  p h o s p h a t e .  The  
d e t e r m i n a t i o n  of c a rboxy l  p h o s p h a t e  was car r ied  o u t  b y  
1. t h e  hyd roxy l amine - f e r r i c  chlor ide  m e t h o d  accord ing  to  
LIPMANN a n d  TUTTLE 5. As a reference  s t a n d a r d  benzoic  
a n h y d r i d e  was used. 2. B y  a n  e n z y m a t i c  me thod .  Fo r  
t h i s  purpose  we m e a s u r e d  t h e  e x t i n c t i o n  change  of a 
so lu t ion  of t h e  p r o d u c t  wh ich  was h y d r o l y z e d  comple t e ly  
b y  us ing  a smal l  a m o u n t  of horse  muscle  acyl  p h o s p h a t a s e .  
A n  e x t i n c t i o n  change  coeff icient  a t  283 n m  of 0.630 m M  -1 
ern -1 was used s. Ino rgan ic  p h o s p h a t e  d e t e r m i n a t i o n .  The  
t o t a l  p h o s p h a t e  c o n t e n t  was d e t e r m i n e d  b y  t he  m e t h o d  
of FISKE and  SUBBAROW6. The  p r o d u c t  was f i rs t  h y d r o -  
lyzed w i t h  5 N H2SO 4 a t  100 ~ for 30 rnin. Free  p h o s p h a t e  
was d e t e r m i n e d  b y  t h e  m e t h o d  of B a g i n s k y  e t  al.L 

L i t h i u m  con ten t .  The  d e t e r m i n a t i o n  was car r ied  ou t  
b y  f lame emiss ion  s p e c t r o p h o t o m e t r y  us ing  a B e c k m a n  
D K - 1 A  appa ra tu s ,  a t  670.8 nrn. U V - s p e c t r a  were o b t a i n e d  
us ing  a B e c k m a n  D I ( - 1 A  record ing  s p e c t r o p h o t o m e t e r ;  
I R - s p e c t r a  b y  a P e r k i n - E l m e r  mod.  457 a p p a r a t u s .  

Results  and discussion. In  t he  Tab le  t he  a n a l y t i c a l  
d a t a  o b t a i n e d  for our  benzoy l  p h o s p h a t e  p r e p a r a t i o n  are 
repor ted�9  F r o m  these  d a t a  can  be  conc luded  t h a t  t he  
p r e p a r a t i o n  is > 98% pure .  

As regards  U V - s p e c t r a  (pH 5.3), t he  fol lowing d a t a  h a v e  
been  o b t a i n e d :  before hydro lys i s  : a b s o r p t i o n  m a x i m a  
a t  232 and  274 n m ;  shou lde r  a t  283 n m ;  a f t e r  hydro lys i s :  
a b s o r p t i o n  m a x i m a  a t  224 a n d  267 n m ;  shou lde r  a t  262 
a n d  276 n m  as expec t ed  ~,3. I R - s p e c t r u m  of d i l i t h i u m  
benzoy l  p h o s p h a t e  shows a b a n d  a t  1025 cm -1 t h a t  ha s  
been  a t t r i b u t e d  to  a P-O-C(alkyl)  b o n d  s ( the b o n d  
fo rmed  b y  t he  synthesis) �9  I t  can  also be n o t e d  1. a C = O  
b a n d  a t  1700 cm -1, 2. a P = O  b a n d  a t  1340 cm -~, 3. t h e  
absence  of b a n d s  in t he  r ange  2500-2700 cm -~, wh ich  
conf i rms  t h e  absence  of free - - O H  groups  as expec t ed  for 
t he  s t r u c t u r e  of d i l i t h ium benzoy l  p h o s p h a t e .  The  p r o d u c t  
o b t a i n e d  a f t e r  one pur i f i ca t ion  s tep  is pu re  e n o u g h  to  be  
used as s u b s t r a t e  for acyl  p h o s p h a t a s e  assay. 
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