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RECEIVED DECEMBER 21, 1956 

SYNTHESIS OF 6-(l,2-DICARBOXYETHYLAMINO)-
9-/3-D-RIBOFURANOSYLPURINE AND THE STRUC­

TURE OF ADENYLOSUCCINIC ACID1 

Sir: 
The recent isolation2 from mouse and rabbit 

livers of adenylosuccinic acid (AMPS) supports 
evidence from enzymatic studies3-4 that AMPS 
is an intermediate in the biosynthesis of adenylic 
acid (AMP) from inosinic acid. Carter and 
Cohen6a assigned to AMPS the structure 6-(l,2-
dicarboxyethylamino) - 9 - ribofuranosylpurine - 5'-
phosphate on the basis of its physical properties, 
enzymatic reactions, and its acid degradation to 
authentic 6-(l,2-dicarboxyethylamino)-purine5b. 

6- (1,2-Dicarboxyethylamino) -9-/3-D-ribof uranosyl-
purine (I) has been synthesized by an unambiguous 
route. 6-Methvlmercapto-9-/3-D-ribofuranosyl-
purine6 (1.68 X 10"3 mole), ^-aspartic acid (1.68 
X 10~2 mole), NaOH (3.02 X 10"2 mole), and 
water (7 cc.) were refluxed for 20 hours; methyl 
mercaptan was evolved; HCl (3.02 X 10~2 mole) 
was added. Paper chromatograms of the solution 
run in solvent B7 were sprayed to detect acidic 
components8 and cw-glycol systems9; I was identi­
fied as an ultraviolet light-absorbing spot which 
reacted positively in both tests. The solution was 
chromatographed on Dowex-1 (formate) (100 cc). 
Elution with water (2 1.) followed by 0.2 N formic 
acid (1.6 1.) removed aspartic acid and ultraviolet 
light-absorbing by-products. Evaporation at 0.5 
mm. of a 1 N formic acid eluate gave crude I as a 
gum (153 mg., 24%). Rechromatography at 3° 
on Dowex-1 (formate) (60 cc, height 17 cm.), 
employing gradient elution (2 N formic acid in 
reservoir; mixer volume, 1 liter), effected elution 
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of a non-glycosidic substance10 just prior to I. 
The product (75 mg.) was chromatogramed on 
paper in solvent A7 to remove traces of an un­
identified nucleoside (Ri 0.27). Elution with 
methanol followed by crystallization from methyl 
cyanide gave a white powder which in 2 cc. of 
ethanol deposited microplates of I (32 mg., m.p. 
235-245° dec.) after 4 days at 25°. Calcd. for 
C14H17N6O8: C, 43.86; H, 4.47; N1 18.27. Found11. 
C, 43.81; H, 4.54; N, 18.20. Paper chromatog­
raphy7 and paper electrophoresis12 showed no other 
components. Potentiometric titration revealed 
ionizing groups of pK& 2.2 (±0.1), 5.1 (±0.1), 
and a third of intermediate pK&\ Xmax (pH 0.1) 
268 rmi (4M 15,500 ± 1000), (pB. 8.2) 269 m/j. 
(Au 17,600 ± 1000). AMPS possesses very similar 
spectroscopic and ionization constants.Bc 

Treatment of AMPS13 with phosphatases14 

yielded a nucleoside16 (Amax 269 my. at pH 8.2) 
indistinguishable from I by paper chromatography7 

or electrophoresis.12 

AMPS was heated in 0.1 N H2SO4 for 4 hours at 
100°. The solution was neutralized with ammonia 
and chromatogramed on paper in four solvent sys­
tems,16 together with a similar hydrolysate from 
AMP and samples of D-ribose-5'-phosphate, D-
ribose, and Na2HPO4. Duplicates from each hy­
drolysate yielded evidence for much D-ribose-5 '-
phosphate,17'18 traces of D-ribose17 and of inorganic 
phosphate.18 AMPS reacted as an unsubstituted 
cw-glycol in the periodate test.9 

These findings afford strong evidence that 
AMPS is the 5'-phosphate of I, in agreement with 
the structure previously proposed.5a 

The author thanks Drs. George Bosworth 
Brown and C. E. Carter for valuable discussions. 
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A CLEAVAGE REACTION INVOLVING a-METHYL-
STYRENE OXIDE1 

Sir: 
It has been found that a-methylstyrene oxide 

(1,2-epoxy-l-methylethylbenzene) when allowed to 
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