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Recently, methods for the preparation of di(nucleoside) carbonates have been 
described’*‘. Because of the widespread interest in purine nucleoside 3’,5’-cyclic 
monophosphates, it was decided to extend the “active ester” procedure’ to the 
preparation of nucleoside 3,‘5’-cyclic carbonates. Adenosine 3’,5’-cyclic mono- 
phosphate is generally acknowledged to be involved intracellularly in the transmission 
of messages signalled at the outer surfaces of cell membranes by a variety of hormones. 
For this reason, our initial attempts centred upon the preparation of adenosine 
3’,5’-cyclic carbonate. 

5’-O-(2,2,2-Trichloroethoxycarbonyl)adenosine (la) was prepared from the 
2’,3’-O-isopropylidene derivative’ by treatment with 66% aqueous formic acid at 
room temperature. Treatment of la, under “high dilution” conditions, either with 
sodium hydride and N,N-dimethylformamide or with potassium tert-butoxide and 
methyl sulphoxide gave adenosine 2’,3’-cyclic carbonate (2). This unexpected product 
was possibly derived via a di(nucleoside) carbonate, either linked 2’-5’ or 3’-5’, 
followed by intramolecular elimination’ to give the stable cis-(cyclic carbonate) 2. A 
similar mechanism could have been in operation during the direct acylation of uridine 
with p-nitrophenyl chloroformate ; in this case, only uridine 2’,3’-cyclic carbonate 
was formed and no 5’-O-p-nitrophenylcarbonic ester was observed. 
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When a similar cyclisation was attempted with 2’-deoxy-5’-O-(2,2,2-trichloro- 
ethoxycarbonyl)adenosine (lb), in which the formation of a 2’,3’-cis-(cyclic carbonate) 
was excluded, only starting material, some 2’-deoxyadenosine, and a small amount of 
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(solvent C’), and identilied by n.m.r. comparison with the authentic compounds 
described below. 

5’-0-Ethoxycarbonylthymidine (5). - Thymidine (1 g) was dissolved in dry 
pyridine (10 ml) and ethoxycarbonyl chloride (1 ml) added. The mixture was set aside 
for 48 h, and water (1 ml) was then added. The solution was evaporated to a gum 
which was crystallised from Ahanol to give 5 (310 mg), m-p. 156-157”; A,,_ 267 nm 
(E 9.2 x 103); n.m.r. data: F 7.46 (s, 1, H-6), 6.11 (f, 1, H-l’), 5.42 (m, 1, OH-3’), 
4.28 (m, 3, H-3’ and H-5’), 4.10 (q, 2, CH,), 3.95 (m, 1, H-4’), 2.15 (m, 2, H-2’), 
1.80 (s, 3, 5-CH,), 1.22 p.p.m. (t, 3, CH3). 

Anal. Calc. for C13H,,N20,: C, 49.6; H, 5.8; N, 9.0. Found: C, 49.5; H, 5.7; 
N, 9.1. 

3’- O-Etlloxycarbonylthymidine (6). - 3’- 0-Ethoxycarbonyl-5’- O-trityl- 
thymidinel (500 mg) was dissolved in 80% aqueous acetic acid (5 ml) and main- 
tained at 100” for 30 min. The solution was cooled, water (1 ml) was added, the 
precipitate of trityl alcohol was filtered off, and the acetic acid was removed by 
co-evaporation with water. The residue was crystallised from ethanol to give 6 
(120 mg), m-p. 200-201”, E., 267 nm (E 9.8 x 103); n.m.r. data: 6 7.71 (s, 1, H-6), 
6.15 (t, 1, H-l’), 5.15 (m, 1, H-3’), 4.10 (q, 2, CH,), 4.04 (m, 1, H-4’), 3.62 (m, 2, H-5’), 
2.30 (LX, 2, H-2’), 1.78 (s, 3, 5-CH3), 1.22 p.p.m. (t, 3, CH,). 

Anal. Calc. for C13H1sN207: C, 49.6; H, 5.8; N, 9.0. Found: C, 50.0; H, 5.9; 
N, 9.1. 
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