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DERIVED FROM AMMONIA 
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Abstract. Adenosine cyclic 3', 5'-phosphoramidate (2) ticIs synthesized by reac- 
ting adenosine cyclic 3', 
for 1 h at O'C, foll 

5'-phosphate (I) with POC'z3 in trimethy2 phosphate 
owed by in situ treatment of the reaction mixture with a 

suspension of (Ng4)2C03 in anhydrous DMF or pyridine or DMF/pyridine mixture 
for 30 min at 25 C. Dzastereoisomers (& )-2 and (S )-2, the relative quanti- 
ties of which depended on the solvent o fP -(NH ) C0' tFeatment were separated 
by reversed phase partition chromatography. Hyd$o?ys2s of (H )-> and (S,)g pro- 
ceeded with predominant (90% in 0.1 N HCl, 100% in 0.1 N NaOg) -P-O-C 
bond breaking. 

Adenosine cyclic 3' ,5'-phosphate derivatives epimeric at the phosphorus 

are useful compounds for studying the mechanism of the biological action of 

adenosine cyclic 3' ,5'-phosphate (I) and the substrate specificities of enzymes 

which are involved in the metabolism of I, as well as to probe the conforma- 

tional properties of the 1,3,2-dioxaphosphorinane ring of 1, Such derivatives 

may be, for example, the phosphoramidates. However, only few N(P)-substituted 

phosphoramidate derivatives of A have been prepared so far 
l-3 , and only the 

N,N-dimethylphosphoramidate diastereoisomers have been used for biochemica14'5 
6 

and conformational studies . Unsubstituted adenosine cyclic 3',5'-phosphor- 

amidate (2) was postulated as a non-detectable intermediate of the alkaline 

hydrolysis of PI-(adenosine 5'-)P'-amino-triphosphate7. 

This paper reports the synthesis and the products of acid and alkaline 

hydrolysis of (Ep)-2 and (Sp)-?, the simplest phosphoramidate diastereoisomers 

of A. The synthesis was performed as summarized in Scheme'. Compound 1 (tri-n- 

butylammonium salt3, 0.20 mmol) was reacted for 1 h at O°C with POC13 _(40.0 pl, 

0.44 mmol) in trimethyl phosphate (1.0 ml) under anhydrous conditions. A sus- 

pension of (NH4)2C03 (0.8 g, finely powdered then dried for 1 h at 25'C and 

0.2 kPa) in dry DMF or pyridine or DMF/pyridine (9:l v/v) (60.0 ml) was stirred 

for 50 min at 25'C. After filtration and solvent evaporation the residue' was 

chromatographed on a LiChroprep RP-18 (25-40 urn, Merck) column (1.6x96.0 cm) 
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adenosine 2'(3')-phosphate(Ci)/adenosine 5' -N,N-dimethylphosphoramidate(%9:1)'5 

On this basis it seems reasonable to suppose that 2 is hydrolyzed according ;; 

an elimination-addition type mechanism via metaphosphorimidate intermediates , 

The preferential P-O-C 
5' 

bond breaking may be interpreted by comparing the 

leaving group properties of CH20- (or CH20H) and CHO- (or CHOH) groups. 

Acid hydrolysis went to completion within 2.5 h and gave 5 as main prod- 

uct as well as 2 and 1 (Scheme). This indicates predominant (290%) P-O-C bond 

breaking and only insignificant P-N bond breaking which would have been anti- 
17 cipated . Adenosine cyclic 3',5'-N,N-dimethylphosphoramidate behaves regular- 

ly and hydrolyzes with exclusive P-N bond breaking under the same conditions 
15 (completed in 9 h) . 

The observed relative stability towards acid of P-NH2 bond of 2, a 2- 

amino-2-oxo-1,3,2-dioxaphosphorinane together with the known instabi 

P-NH2'bond of 2-amino-2-oxo-1,3,2-dioxaphospholanes in alkali llc,lle 

the need for detailed kinetic studies to understand the unique behav 

these six and five-membered phosphodiester-amide rings, 
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