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ABSTRACT 

Permanganate oxidation of uracil-4-C14 and 5-nitrouracil-4~14 indicates 

that in the two compounds ring cleavage occurs both between ca.rbons 4 and 5 and 

carbons 5 and 6o 

.. ! 
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(*) P:r'e~Sent addre1Ss:8 Ksdzie Chemical Laboratory9 Michigan State College9 
~.s:t Lansling'il MicbiganG 

~**) The WIDI"k described in this paper was. sponsored by the Uo So Atomic Phergy 
Comm.is:siono 

The reaction of uracil with potas~Sium permB.llganate to yield IQlarbon dioxide 

a.nd al13,l'Wr'i© a©id bas been of' UBe .in the degradation of 'the pyrimidine ring o 
1~ 2 

<,:p~ 

Mo R., &im'i©h. ,~d D<> Wo MTilson'P J o Biolo Chemo 1&2'il 447 {1950) o . '. . 
' 

2o 

The similar oxidation of' 5=ni trouraCJll has been used by Iagerkvist to obtain the 

distribution of ~rbon=l4 in the 'l.l'recil of' the nucleic ac:ids of ra·ts following the 

injection of' radioactive bicarbonate o3 In this work the assumption w.s made'~ follow~ 
1ng O.f.fe~ 4 that the oxalic acid .f'ragment obtained upon hydrolysis of' oxal'W."ic acid 

*** was del"ived from ©arbon atoms 4 and 5 o£ the pyriJD.idineo 

3o U., Lagerkvist9 Acta Chemo Scando ~'il l151 (1950)o 

4o Go O.f'f'e9 Anno m 9 267 (190'7) o 

(***) The num.bering of the pyrimidine ring is in conformance with c'l.lT'.t'ent usage of 
Chemical Abstractso 



It was :felt that the determination of the teou:rse of these reactions might 

prove ot _value in tracer experiments on the biological synthesis of the pyrimidine 

compound~o Accordingly9 uracil=4=C14 and 5=nitro'l.l'racil=4=Cl4 were synthesized and 

subjected to permanganate oxidationo As show. in Table I'» high percentages of the 

isotope were found in each carbon dioxide and the oxalic acid traction of the two 

p,yrimidines~ indicating that ring cleavage had occurred both between carbons 4 and 

5 and carbons 5 and 6'1 with the last reaction predominating to some extento In its 

present form the method offers little value as a degradative procedu:re, and there­

fore the interpretation of the results of Ia.gerkvist is seriously in doubto 

Table I 

Permanganate Oxidation of Uracil=4=Cl4 and ~Nitrouracil-4=014 

Compound Amto Used Am.to Recovered Specific Total 
'·.•'.· mgo (as BaC03) Activity Activity 

Co/mino/mgoBaC03 Co/mino 

Uracil=4=C14 75 24o7 X 105 

C02 
ll5 7900 9ol X 105 

Oxalate 160 6600 10o6 X 105 

5=Nitrouracil= 47o5 2lo6 X lo4 
4=Cl4. 

C02 53 .1350 7ol X lo4 

Oxalate 72 1140 8o2 X J.rf 



. . 
Experimental 

Urac;Q.=4=Q.Y.,o The method of Davidson and Baudisch5 was used for the synthesis of 

uracil .from urea and a sample of malic acid-4-014 prep:lred in this laboratory by 

methods recently describedo6 The identity and purity of the twice-recrystallized 

5o Do Davidson and Oo Baudisch, J o Amo Chemo Soc o ~' 2379 (1926) o 

6 o Eo Co Jorgensen., J o A o Bassham, M., Calvin and B o M., Tolbert, J o Am., Chemo 
So~o~ 1£, 2418 (1952)., 

uracil~4=Cl4 were established by the determination of the ultraviolet absorption 

sps©trum. in OoOl !i HClo Both the l"max and the ratio of optical densities at 260 
7 

to 280 m.t agreed to within 1% with published datao 

7 o J o Me Ploeser and H., So Loririg.., J o Biolo Chemo Jl§.'i 431 (1949) o 

2=:;Nitl"o'Ul"aci1=:4=C~o The method of Johnson and Matsuo8 was used for the prepara­

tion of 5=nitrouracil from a portion of the Ul'aci1~4-Cl4 diluted somewhat with 

8., To B .. Johnson and I., Ma.tsue~ Jo Amo Chem.o Soco £, 782 (1919)o 

non=radioactive uracUo The gain in weight during this process was 9/$ of theoryo 

The Il'!'il'terial was recrystallized once f'roin water o 

Qxidatipn of Pfacil=4=c14o The procedures described by Heinrich and Wilson1 for 

the cleavage of' the pyrimidine ring, collection of the c~, hydrolysis of the 

oxaluric acid, precipitation of calcium oxalate and its subsequent oxidation to 

002 were followed closely, except that the pH of the reacting solution was main= 

tained between 5 and 7 with the aid of a pH meter o 
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Oxidation of ?:Nitrouracilo The method of Offe4 was followed for the oxidation 

step~ followed by procedures similar to those mentioned for uracilo 
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