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We'recenfly féund that a principal action of -y—rays on the typical
purine bases, kanthine;rhypoxénthine, and uric acid in oxygenated solution
results in a preferential oxidation at the 4,5 carbon-carb&n double”bond.
Qxidatibn of the base, B, may be represented in terms of OH' addition to the
4,5 position, B + OH —B(OH), folloved by B(OH) + 0, -;B(OH)ég,
HO, + B(on)é2 - B(OH)OOH + 0, where, B(QH)QQH, represents a labile hydroxy-
hydroperoxide-intermediate which undergoes hydrolytic degradation to yield

characteristic carbonyl products; the overall stoichiometry for the radiolytic

oxidation of xanthine and hypoxanthine is given by equations 1 and 2

respectively.
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. This work was done under the auspices of the U.S, Atomic Energy Commission.
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Tﬂé '100-eV yield (G'valﬁé) for carbonyl production in these systems
depends on the Qhemical cohposition”ofohe puriﬁe in quéstion.v With'xanthine,
the addition of OH at the L,5 ﬁosiﬁioh is essentially quantitative, i.e.,.
G(alloxan): 2 .whicﬁ value aéproximatés the 100-eV yield of 6H radicals'
formed in waﬁér under -y-—rays, GOH=2y§.? With the amino'pufine; adenine,'
‘thé carbonyl yieid is quite low; G(mesqxalic acid)=0.h5} other purine bases
give intermediate G(qarbonyl) values. - It is clear that thefe is an alternative
'path for oiidation'of thevpuriﬁe ﬁucleus'fhat does not yield carbonyl pfoducts.-
We have Jjust completed a quantitative study of reaction stoichiometry
in the v~ radiolysis of éxygenated solutions of hypoxanﬁhine and adenine and
find in these—éystems thaf aﬂsecoh@ mode of oxidation at the’ L,5 position
" ylelds oxalic acid and'ufea as chafactefistic products. vThe'irradiated
solutions were suﬁjected to mild acid hydrolysisk(EgvﬂCl, 9OOC, 2 hr) to effect’
the quantitative release of the various producﬁ spécies. Oxalic acid was
identified and determinéd by‘colorimetric5 énd by gaS—cﬁromatographich’5
.méthods. Urea was assayed coiorimétfically6;.pfeliminary identificatioﬁ and
. assay involved the -use oé urease.7' Ammonia was measured after Conway.
Methods used in the identification.and dgtermination of carbonyl products have .
beén described.l Typical data are summarized in table 1.
The formation ofvthese observed products in the indicated yields is
consistent ﬁith a formuiation in which all reaction is initiated by OH
attack at the L,5 position.v That is, the hydrolytic Aegradation of. B(OH)OOH -
. as repreéented in equations 1 and 2 occufs‘ipvparallel and in competitién

with a more extensive overall degradation which is typified below for hypo-

xanthine and adenine
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For both hypoxanthlne and adenine, the data of table l give the

L value G( B) [G(0xallc)+G(meqoxalic)] 0. 5 whlch represents an. “upper 11mit

for the yleld of OH reactlon at 51tes other than the h,,‘p051plon'
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Table 1. Product yields in the -~y-ray induced ox1dat10naof hypoxanthine and
o T : adenine in oxygenated solution. .

G (mol/100 eV)

'_prodgct L . hypoxanthine adenine
;5asé | - 2.4° 2.1°
ammonia ' ‘ 8.8 9.6
urea ' : . 0.k 0.5
oxalic acid o o : 0.75 ‘ 12
mesoxalic acid - _ ] o , Q.de

2107 M, pH 1.2 (adjusted with H,S0, ).

bIndependent of hydrogen ion concentration over the range pH 1 to T.
®Decreases to G(-B) = 1.2 at pH 7.

_ dRepresents a combined yield‘of mesoxalic acid plus a lesser amount of glyoxylic

acid.
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