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THE CHEMICAL SYNTHESIS OF ATP-DERIVATIVE OF PHOSPHOGLYCERIC ACID 

Lucyna A.Wotniak#, Hal ina Serafinowska and Colin B.Reese* 

London WC2R 2LS, United Kingdom 
Department o f  Chemistry, King’s College London, Strand 

Abstract: A rapidly metabol ized polymeric tetraphosphate derivative of 
adenosine was found in perfused rat heart C11. The putative structure of 
this oligomeric derivative of phosphoglyceric acid and ATP (1) was pro- 
posed on the basis o f  enzymatic analysis and 31P NMR data [21. Hydroly- 
sis of 1 under mildly basic conditions (Scheme 1) is believed to yield 
the corresponding monomer 2. We therefore undertook a chemical synthesis 
of 2 (Scheme 2) in order t5 confirm its structure., 

The protected g(+)glyceric acid (5) was obtained from calcium g(+)- 
glycerate (3) .  6-1-( trimethylacetyl)-2’-~-(4-methoxytetrahydropyran-4-yl) 
adenosine (5) was treated with 4-nitrophenyl phosphoromorphol inochlorida- 
te in pyridine leading to 6 in 88% isolated yield. The latter material 
was phosphorylated to give 1. in virtually quantitative yield. Reaction 

1 - 2 J - 

Scheme 1 
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f.00- 
H-CaOH 

CH201 
I 

COOMe Reagents: ( i )  BF3, MeOH 

I 
( i i )  t-BuMezSiC1 ,imidazole,pyridine 
(i i i ) 9-chl oro-9-phenylxanthene 

ii CH20H (Px-C1 ) ,pyridine 
(iv) Et4NF, MeCN 

%Cat+ 

(i-iv) , H-LaOPx 

4 - 3 - 

&I OMthp 
5 - 

6H OMthp 
6 - 

X = morpholin-4-yl ; Ar = 2-C1C6H4 

Scheme 2 
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between 7, the protected D(+)-glyceric acid derivative 5 and 1-(mesityle- 
ne-2-sulphonyl)-3-nitro-1,2,4-triazole (MSNT) in pyridine solution gave 
the fully-protected product 5 in 85% yield. The latter material was then 
subjected t o  a three-step unblocking procedure and purified by chromato- 
graphy on Sephadex A-25. - 9 was allowed to react with tri-n-butylamonium 
pyrophosphate in anhydrous DMF solution. The product obtained (10) was 
deprotected by an analogous three-step unblocking procedure. 

Reagents : 

(i) 4-nitrophenylphosphoromorphol inochloridate, 1-methyl imidazole,pyridine 
(ii) a) 2-chlorophenyl phosphor0 di-( 1,2,4-triazolide), 1-methylimidazo- 
ley THF b) aqueous Et3N; (iii) - 4, MSNT/pyridine; (iv) E-2-nitrobenzaldo- 
xime, N .N ,N ,N -tetramethylguanidine, dioxane-water (9:l) v/v; (v) 
aqueous NH3 (A 0.88); (vi) 0.2M NaOH (dioxane/water 1:l v/v); (vii) 
0.01L- hydrochl oric acid ; (vi i i ) tri -n-butyl ammoni um pyrophosphate , DMF 

1 1 3 3  
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