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The pyrimidine and purine moieties represent major sites of chemical 

degradati_:::;n in the radiolysis of nucleic acids ·in aqueous solut'Lons contaJJnr;g 

. . l) 2 
molecular oxygen. Radiation chemical studies

1
' 3'

4 
of the individual pyri-

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

-)(­

add to the 4,5 carbon-carbon double bond, 

B + OH ( -, \ 
-'-) ' .. ... 

In oxygenated solution such addition is followed by 

BOH + 0 
2 
--> B(OH)02 

( ' ' {.__) 

the reducing species are prefere, tially removed to form o; anu H0
2 

+ 
vl1ic:h are related by the eq_uili brium H0

2 
< > H + o;. Interactions of 

:2( OE)62 and H02 radicals then re~;nlt in the formation of a multipli.e'i.ty c;f 

products including 4,~ glycols, 4,5 hydroxyhydroperoxides, and other as yet 

5 4 
un!.d.e~ltified products. We have fou11d recent1y that the use of heavy-me Led. 
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~ consiacrable simplification in the radiation chemistry of the representa~ive 

pyrimidines cy~osine and uracil. In the presence of Felli the BOH radicals 

:;:·onned iD reaction (l) are quantitatively removed to give the glycol aE; the :::cJ.cc: 

. d ' argan1c pro uc~: 

:ceduc~ing 

+ ---> B( OH), + Fell + H . c 

yield Fell. With "j-rays G( B( mrtJ 
c:. 

r< 
\JOH 

(j) 

VJbere G "" 2. 4) OH the 100 eV ~ields of OH and H0 0" in 
c.. ::::. 

the radi:::;.tion-induced. step. 

Radiolysis of the purines in oxygenated solutions leads to a compli-

cated ..c·e&ct·~on :~eqJ.Aence which is not •..rell understood. Adenine) 'l·lhich has 

:cee:eived the most attention is reported by Scholes &nd Weiss 7 to yie1d <O:.mlllon'i.a 

G(NH ) -- 0 ::-, on radiolysis with "j-rays in aqueous 
.d.i ·3 - . ,/ solJ.Ati.on.; they :~uggest 

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

L~) 5 car'bOD-carbon double bond. Miss Conlaf finds that the organic proclucts 

from adenine include 8- hydroxyadenine and 3)4)5-triaminopyrimidine in yields 

e::Jrresponding to G '--"' O.l. Formati::m of the latter products is indic:::;,tive o:t' 

OR attack at the 7)8 )OSition. Such reaction is in accord with the results 

of' Pullman and Pullman 'lvhose molecular orbital calcula t ions9 indi.ca tc that -,;he 

7)8 bond has the highest mobile bond order. However, since G ~ 2. ;i· for "1-::.·r::..YS 
OH 

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

,.-itll adenine can be made on the basis of the reported product yields. 
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\1e r:ave employed Felli in U:e pJ_;_: ce of or as a scavenger of the 
2 

inL.~f.·-

Ti:,:cc\j_uu: r<=tdicals formed on reaction of 0:.-J: radicals with the rc::rJr-esentative: 

}/t.~rirje tlases) ad.en"ine and hy-poxanthin~. Solutions containing the or~~arn_c h(.:i..::t.; 

~nd ferric sulfate were adjusted to the aesired pH with sulfuric acid, evacuu~e:a, 

urd j_r2~ad.iated with Co 
60 

-y-rays at & dose rate of 6. 6 x 10
16 

eV/ gm/min for 8 

18 
m·-~J:j!Tturr, d0se of 7.9 x 10 eV/gm. J'l.liqu,Jts of the irradiated solutions \{•C:.n: 

:nc;;.de 2 ~ in sodium hydroxide and. allo-vred t.o stand 24 hours to liberate urrcin.onio. 

10 
vhicr1 w:..s collected and assayed by the method of Comray. Carbonyl products 

vrere d<c;tenn~._ned as the 2 1 4- d~cnitrophenylhydrazones follovri ng mild hydrc)ly::; is 

in 2 £! hyclrochloric acid; ider1tific:c.tion -vras accOYril)J.ished by filter-paper 

ct:romatography. Values of G( -B) '\·.rere obtained through chromatographic isoLa-

tion of the parent compound on a Dowe.x 50 colwnn (1 em x 100 em). Reprc;se:ntati_ve 

dr1ta are sum.rnarized in Table l. We find that the yields for destru.c:ti.on of 

adenine and hypoxanthine in the pre:::et1ce of Felli are in accord vrith the ~,:tc~i.-

n 11·o~e~~y G( B;' - ~ - G + ~11•2o·2 as observed earlier with the pyrimidi~es. ,_. L - ,,. - ' - ./ - OH -

The rnagr::.i.tude of the total ammonia yield::; from both adenine and hypoxanthine: -'·J 

i~: con~istent with OH addition to a double bond of' the six membered ring viu 

T,';ac:ticm akin to 1 f'olloved by reaction of type ). The addition product so 

for·lr,eci ·i.:J labi.le because of the los::o of ring conjugation and on treatment 'If:~ t::--.. 

2 N ':Oc~:mr:. hydroxide undergoes complete hydrolysis to yield the ultimate molc':Oe-

G..L.s.r c::J.r:poncnts. Isolation of meso.xalic acid provides direct experimen'cal 

evide:Ke for involvement of the L~,5 double bond. in the formation of a labile 

e;1ycol) e.g., 



H 0 
2 

--:> 
+ 2HCOOH ·:- q.l'JJL 

> 

ll • ·1 •") 

Velocity constants for reaction of OH.with the_ purines and with Felli~~ are 

Guch that at the higher (Feiii)/(base) ratios of Table l an appreciabl.e frac-

t:i.'m of the OH radicals are removed via Felli + OH -:> FeiV + OH-. P.pj)Cll'cr:c~.y 

th2 modes of =caction of FeiV in solutiobs of adenine and hypox~nthine ure 

s-c·:::Jich:i.ometr-ically ec;uivalent c,o those of the OH radical. 

Tr1is \VOrk vras performed under the auspices of the U. S. P.tomic Energy 

CG!IlT!li s s iC!.l. 
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Radiolytic.: Degradat"Lon :::Jf Adu;j_ne and Hv-ooxan""Chine (:Sw.M) 
in Aqueous Solution Containing Felli 

Feiii(mlVI) 

hypoxanthine 50 

100 

s.denine 50 

250 

J.J}I 

2.0 

1.8 

2.0 

l ' .Lo 0 

G( I~H-.) 
--)-

G( -B) 

10. L1. 3.0 

10.3 

11.4 

11.7 

ucm_,-:: 

G ( C 0 ( C OC!f) ,. ) 
.. :~-

L 7 
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