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The pyrimidine and purine moieties represent major sites of chLmLo (1

degradation in the radiolysis of nucleic acids it

n - aqueous solutions containing
T ) z
- . i, . . \ . i L b o -
molecular oxygern. ’ Rediation chemical studies ’”’  of the ind ividual pyri-

midine bases indicate that OH radicals formed in the radiation-induced step

HéO RV a,Heog,q ,e;q,H,OH

N

2dd to the 4,5 carbon-carbon doubie boud

B + OH ———> BOH | (1)

1

oxyzenated solution such addition is followed by

~o
~ -

BOH + 0, ———> B(OH)O2 - .' (¢

the reducing speciles eﬁO,H, are prefere:;tially removed to form Oé and HO,
. (=958 <«

» + -
vhich sre related by the equilibrium HO2 —> -+ 02. Interactions of
T—— .

w
o]
Iy

“

o E HO2 radicals then result in the formation of a multiplicity of

roduct s including &, % DJJCOLQ, 4,5 hydroxyhydroperoxides, and other as yet

. . 5 S . .
unidentified products. We have fouand recently that the use of heavy-metal
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ble simplification in the radiation chemistry of the representative

wyceimidines cytosine anG uracll. In the presence of TFelll the BOH radiw

formed in reaction (l) are quantitatively removed to give the glycol as the zCle

orguanic product:

SN
~

. , ' +
BOH * FeIIl + E,0 —> B(OH)2 + Fell + H . | : (3

The reducin

&

- species e;q,H yield FeII. With ~y-rays G(B(OH).) = 3 = G__ + Gy.0.»
. . o~ \ <

where Gg. = 2.4, GH202 = 0.8 represent the 100 eV yields of OH ana HQQE in
the radiation-induced step.

Rad

—
O

lysis of the purines in oxygenated solutions leads toc a compli-
cated reactlion sequence whichn 1s not well understood. Adenine, which has

i : s . ) N C .
received the most attention is reported by Scholes and Weiss +to yileld ammonia

1

s A = I : . 3 o e
with G(NH,) = 0.2 on radiolysis with y-rays in aqueous solution; they suggest

that such deamination arises as a consequence of OH addition to the central:

L 5 carboa-carbon double bond. Miss Conlay finds that the organic products

from adenine include 8- hydroxyadenine'and 3,h,5-triaminopyrimidine in yields
corresponding to G = 0.1. Formation of the latter products is indicative of

OH atltack at the 7,8 position.’ Such reactiocn is in accord with the reéults

of Pullman and Pullman whose molecular orbital calculations9 indicate that the
7.8 bond hes the highest mobilé bond order. However, since GOH = 2.4 Tor V-CRYS

it is clear that no conclusions regsrding the major locus of reaction of OH

with edenine can be made on the basis of the reported product yields.



P . e T e me i bt sae - . RPR RE TDF P

We Lavc employed Felll as a scavenger of the inver-

adicals formed on reaction of OH radicals with the representative

F\_

1ine and hypoxanthine. Solutions containing the organic buco

Qr

&

LGSLRE DASES, &

»

and ferric sulfate were adjusted to the desired pH with sulfuric acid, egvacuuied,

z -
_ L o0 ,lu ;. .
irradiated with Co ~ <y-rays at a dose rate of 6.5 x 107 eV/gm/min for &

¥

&
o
jo8)

, 18. ) . : .
sse of 7.9 X 10 eV/gm. Aliquots of the irradiated solutions were
made 2 N in sodium hydroxide and allowed to stand 24 hours to liberate ammonia
. 5 ' ' . . . 10 . L
which was collected and assayed by the method of Conway. Carbonyl products
were determined as the 2,4k-dinitrophenylhydrazones following mild hydrolysis
in 2 N hydrochloric acid; identification was accomplisned by filter-paver
chromategraphy. Values of G(-B) were obtained thro ough chromatographic- isola-
tion of the parent compound on a Dowex 5C ¢olumn (1 em X 100 cm). Representative

data are summarized in Table 1. We find that the yilelds for destruction of

of Felll are in accord with the stoi-

adenine and hypoxanthine in the pre:

caiometr y G(-B) =3% = GOH + GHEOE as observed earlier with the pyrimidines

.

The magritude of the total ammonia yields from both adenine and hypoxanihine
i3 consistent with O addition to a double bond of the six membered ring via

agetion akin to 1 followed by resction of type 3. The addition product so

I

formed 1s labile becduse of the loss of ring conjugation and con treatment with

droxide undergoes complete hydzoly51s to yield the ultimate molec-

ular corgonents. Isolation of mesoxallc acld provides direct experimental
evidence for involvement of the 4,5 double bond in the formation of a labile

I e oy
gLYycoL, e.4.,
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l
H-C T -CH

. ‘ )  er . . 11 o L
Velocity constants for reaction of CH with the purines and with Felll

such that at

the higher (FeIII)/(base) ratios

tion of

the OH radicals are removed via Felll

the modes of yeaction of FelIV in soluticns of

ztoichiometrically equivalent to those of the
This

Commission.

+ 2HCOOH - LH .

./

PO

1

of Table 1 an appreciable
+ OH —> FelV + OH . Apparently
adenine and hypoxanthine

are

OH radical.

work was performed under the auspices of the U. S. Atomic Lnergy




Table 1

Radiolytic Degradation of Adenine and Hypoxanthine (Smh)
in Agueous Solution Containing Felll

FeIIL(mi)  pH o

e -~ - k" - SV N TR

UCRL-1770%

0 2.0 104 3.0

\Jt

hycoxanthine

100 1.8 10.3

sdenine 5 2.0 11.k4 2.7

N3
\JI
O
[
O

11.7
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