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wpoxauthine (I, B, - B2 = H), in oontrast to all other 

6-eubetituted purines tested 80 far ar eubetrateo of memmaliau 

xauthine oxidase (X0) (Wgngaarden and Dunu, 1957; Bergmann and 

Ungar, 1960; Bergmann, Ungar-Werom, Goldberg aud Kalmue, 1961), 

ie attaoked exclusively at poeition 2. Successful oxidation of 

hypoxauthine is dependent on tautomerisation to II (B, = B2 = H). 

This ie demonstrated by the fact that 1-methylhypoxauthine (I, 

R1 = a3; R2 P H) ir refraotory, while the 3-methyl derivative 

(II, R, = m3i R2 = H) ia converted to +methylxanthine (Berg- 
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mann,Kwietny, Levinand Brown, 1960). The analogous mode of ae- 

tivation was found in the 6,8-dihydroqrpurine merlea, where a&n 

the l-methyl derivative (I, B, = CH3; R2 = OH) resieted enzymio 

attack, while the 3-methyl derivative (II, B, = GH3; B2 = OH) ua8 

oxidioed to +methyluric auid (Bergman& Levin, Kalmus and 

Kwietqg-Govrin, 1961). 

We now present evidenoe that this prooeae of activation ir 

spetd.fic only for 6-oxopurinea, while 6-thiopuriner form a dif- 

ferent type of enrymeaubstrete (ES) oomplex. Thar J-methyl&- 

purinethione (III) ia not attacked by KO, while I-methyl-8-bydro- 

xy-6-purine thione (IV) is oxidi&ed alowly to 1-methyl-6-thiourio 

acid (V). The latter is a new oompound and is identified by its 

absorption spectrum, which olosely reeembler that of 6-thiouric 

aoid, and by the faot that its BP value ie considerably lower 

than that of IV, aa is to be expected by comparieon with the 

corresponding pair of non-methylated purinee (Table 1). It is 

TARLR 1:PROpRRTIRS OFRJRIKBS 

GomPo=d 
h rnadrn~) awe Relative 

dilution rate (5) of 
at pH 8.0 RP ured oxidation 

8-Hydroxy-6-purine- 
thione 

311 0.42 1:600 23 

6-Thiourio acid 

1-Methyl-8-hydroxy- 
6-purinethione (IV) 

l-Methyl-6-thiouric 
aoid (V) 

6,8-Diwdroxypurine 

g~$~n~;-Wdrou- 

348 0.13 

333 0.58 1:50 -0.01 

346 0.30 

263 0.28 1:600 100 

284 0.20 1:50 -0.05 

Rp values were determined by desoending paper ohromatography, 
using the following solvent: 95s eth8nol:water:glacial acetfo 
acid = 85:10:5, by vol. Spote were located under a Mineralight 
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ultraviolet lemp emitting light of about 255 7. En&ymio oxida- 
tfone were carried out at 29' in O.OlY phosphate buffer of pH 8.0. 

Purified milk xanthine oxidase, at a dilution of 1:600, produoed 
1 /pg/"l of uric acid, when 6.511O-~M xanthine eerved ae eubetrate. 
In order to prevent inactivation of X0 by H202, oatalaee (Wor- 
thington) 1:500 wae added. Ratee were measured by following the 
initial ohange of absorption at the appropriate wavelengths. All 
rates are expreaeed ae peroentage of the rate of xanthine oxida- 
tion, extrapolated for the same emyme dilution. 

of interest that the ratio of the emymio rate of IV to that of 

8-hydrolgl-6-sneroaptopurine ia aimiler to the ratio reported pre- 

viously for the pair 3-methyl-8-hydroxy-6-purinone (II, B1 = CH3; 

R2 P OH) and 6,8-dihydroxypurine (see Table). In either oaee a 

R-methyl group, adjacent to the C&-bond undergoing oxidation, 

elowe the reaction down to about the same degree, presumably by 

eteric interfereme. 

It is concluded that 6-thiopurlnes require fixation of a 
2 3 

double bond at C = lV in order to undergo oxidation at C-2. The 

XS-oomplex of 6-thiopurinee thu6 differ8 essentially from that 

of 6-oxopurinee, In whloh emymlc attack at position 2 proceeds 

only with the t;utyic form of the pyrimidine ring, bearing a 

double bond at C = W. 
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