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The Oxidative Dephosphorylation of Phosphoryl  
Esters Derived from L-Ascorbic Acid 

We wish to repor t  the  synthes is  and  oxida t ive  de- 
phos  phory la t ion  of the  2- and 3 -phenylphosphory l  
esters  EI :R t=P(O) (OH)(OPh) ,  R 2 HI and  [ I : R  1 H, 
R2=P(O)(OH)(OPh)~ of 5 ,6- isopropyl idene L-ascorbic 
acid. 
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Prev ious  work  ~ on the  phosphory la t ion  of isopropyli-  
dene L-ascorbic acid t I :R1- -R2-  HI2 using phosphorus  
oxychlor ide  gave, in low yield, a p h o s p h a t e  ester  of 
u n k n o w n  s t ructure .  In  our hands,  t r e a t m e n t  of 
[ I : R  1 = R 2 = H~ wi th  d icyclohexyl  carbodi imide  and 
m o n o p h e n y l  phosphor ic  acid in anhydrous  pyr id ine  gave 
a mix tu re  of products ,  e lectrophoresis  of which,  a t  p H  5.5, 
indica ted  the  presence of two phosphorus -con ta in ing  
compounds :  each was enolic (ferric chlor ide/ ferr icyanide 
spray) 3. 

C h r o m a t o g r a p h y  on D E A L  cellulose, using grad ien t  
e lut ion wi th  t r i e t h y l a m m o n i u m  aceta te  at  p H  5.5, gave 
two compounds ,  A and  B, the  former  being isolated as 
its ba r ium salt  (in 50% yield), and the l a t t e r  as its cyclo- 
h e x y l a m m o n i u m  salt  (in 25% yield). T r e a t m e n t  of each 
wi th  d iazomethane ,  followed by  compar ison  of (a) p ro ton  
N M R  spec t ra  and (b) the  p roduc t s  of ozonolysis wi th  
those  f rom EI:R 1 - R  ~- Me, and [ I : R  I = H , R  2 - M e ] 4 ,  
ind ica ted  t h a t  A was the  2-isomer EI : R 1 P(O) (OPh) (OH), 
R 2 = HI and B was the  cor responding  3-isomer of 5,6- 
i sopropyl idene L-ascorbic acid. 

Since ene-diols bear  a vinylogous re la t ionship  to cate-  
chols and hydroquinones ,  compar ison  wi th  the  behav iour  
of ortho- and para-hydroxyphenyl p h o s p h a t e  esters  5,s 
leads one to expec t  t h a t  phospha t e  esters  of ene-diols 
should undergo oxidat ive  dephosphory la t ion .  T r e a t m e n t  

of b o t h  A and B wi th  aqueous iodine or b romine  led to  a 
rapid  l ibera t ion of m o n o p h e n y l  phosphor ic  acid. W i t h  a 
tenfo ld  excess of b romine  in e thanol ,  b o t h  A and B ac ted  
as sources for phosphory l  t ransfer ,  p h en y l  e thy l  phos-  
pha t e  being produced.  

The recent  r epor t  ~ of analogous behav iour  using the  
cor responding  su lphate  es ter  [ I : R  1 = H, R 2 = SO3H ] is 
ent i re ly  in accord wi th  our observat ionsS.  

Zusammen/assung. Die 2- und  3 -Pheny lphosphory le s t e r  
yon  5 ,6- Isopropyl iden  L-ascorbins/iure wurden  syn the t i -  
siert.  Nach  Oxydierung  in Wasse r  oder  fitthanol fiber- 
t r agen  diese E s t e r  ihre P h o s p h o r y l g r u p p e  auf d i s  L6- 
sungsmit te l .  

V .  M .  C L A R K  9, J. W .  B .  H E R S I I E Y  10, 
and D. W. HUTCHINSON 9 

University Chemical Laboratory, Cambridge (England), 
April 73, 1966. 

1 E. CUTOLO and A. LARIZZA, Gazz. chim. ital. 91, 964 (1961). 
2 L. L. SALOMON, Experientia 19, 619 (1963). 
3 G. M. BARTON, R. S. EVANS, a n d  J. A. F. GARDNER, N a t u r e  170, 

249 (1952). 
4 R. W. HERBERT, E. L. HIRST, E.  G. V. PERCIVAL, I~. J .  W.  

REYNOLDS, and F. SMITH, J. chem. Soe. 1933, 1270. 
5 V. M. CLARK, ]E). W.  t{UTCIIINSON, a .  J .  KIRBY, a n d  S. G. WAR- 

REN, Angew. Chem. (hlternat. Edn.), 3, 678 (1964). 
6 W. M. CLARK, D. W. I~UTCHINSON, G. W. KIRBY, a n d  SIR ALEXAN- 

DER TODD, J .  chem.  Soc. 1967, 715. 
E. A. FORD and P. M. RUOFF, Chem. Commun. 1965, 630. 

s We wish to thank the Jane Coffin Childs Memorial Fund for a 
Fellowship (to J.W.B.H.), the University of Cambridge for the 
award of an I.C.I. Fellowship (to D.W.H.) and Roche Products 
Limited (Welwyn) for the gift of the L-ascorbic acid. 

9 Present address: School of Molecular Sciences, University of 
Warwick, Coventry, England. 

10 Present address: Huntington Laboratories, Massachusetts General 
Hospital, Boston (Mass., USA). 

Synthesis  of Phyllokinin,  a Natural Bradykinin 
Analogue 

We repor t  the  synthes is  of a pept ide  of the  formula  H-  
A r g - P r o - P r o - G l y - P h e -  Se r -P ro -Phe -Arg - I l e -Tyr (O  SOaH )- 
OI-I according to  the  Scheme. The p r o d u c t  was found to 
be ident ica l  wi th  phyl lokin in  1,2. Condensa t ion  of O- 
acetyl-ser ine  wi th  p-nitrophenyl-ter-butylcarbonate in 
D M F  wi th  one equiva len t  of T E A  afforded N-CTB-O- 
acetyl-ser ine (50% yield;  DCEA sal t :  m.p.  154-155~ 
[~)0 + 13 ~ c 1, DMF. Anal. Calcd. for C22H40N~O6: 
C 61.6; H 9.4; N 6.5; Found  C 61.6; H 9.4; N 6.0) tha t ,  
by  t r e a t m e n t  wi th  p -n i t ropheno l  and DCCI in AcOEt ,  

af forded p -n i t ropheny l  N-CTB-O-ace ty l - se r ina te  (75% 
yield;  m.p.  90~ [~]~ -- 51 ~ c 1, DMF.  Anal. Calcd. for 
C16H20N2Os: C 52.2; H 5.5; N 7.6; F o u n d  C 52.3; H 5.6; 

1 A. ANASTASI, V. ERSPAMER, and J. M. CEI, Symposium on Hypo- 
tensive Peptides, Florence, Italy, October 1965. 

2 All the amino acids have the L-configuration. The following ab- 
breviations are used throughout this paper: CBO = carbobenzyl- 
oxy; CTB carbo-ter-butyloxy; TEA - triethylamine; g a - elec- 
trophoretic mobility of a sample pre-treated with HC1/AcOH; 
DMF - dimethylfornmlnide; THF = tetrahydrofurane; DCEA 
- dieyclohexylamine; DCCI = dicyelohexylcarbodiimide; NHS 
= N-b ydroxy-suceininfide. 


