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21. Reductive formylation of the azo linkage fol-
lowed by ring closure in formamide-formic acid3 gave 
the substituted 9-phenylguanine (22). Acid hydroly
sis removed the acetyl blocking group with generation 
of 23. 

Experimental Section 

Melting points were taken in capillary tubes on a Mel-Temp 
block and are uncorrected. Each analytical sample showed 
proper nv and ir spectra, moved as a single spot on 1lc on Brink-
manu silica gel GF, and gave combustion analysis for C, H, 
and N or F within 0.4% of theory. The physical properties of 5-
16 are listed in Table I I . 

Acetamidoethyl p-Nitrophenyl Ether (19a). A.—To a solution 
of 4.92 g (20 mmoles) of 17a11 in 40 ml of CHC13 was added 3.1 g 
(22 mmoles) of hexamethylenetetramine. The mixture was re-
fluxed with stirring for 100 hr, during when the intermediate 
heximonium bromide separated. The latter was collected on 
a filter, washed (CHCL), dried, and added to a mixture of 8 ml of 
I I A 40 ml of EtOII, and 10 ml of 12 .V IIC1. After 24 hr the 
mixture was filtered from the separated XH4CI, then evaporated 
in vacuo. The residual, crude 18a • H O was dissolved in 50 ml 
of CHCI3 and 8.1 g of Et3N. To the hot solution was added 4.1 g 
of A02O over a period of about 10 min. The cooled solution wa> 
washed with three 100-ml portions of H A then dried (MgSOt), 
and evaporated in vacuo. Recrvstallization from C6H6 gave 
2.0 g (45fc) of crvatals, mp 121-122°. Anal. (C i 0 Hi ,NA) 
0, H, X. 

(11) B. R. Baker and G. .1. I.ourens, ./. Med. Chem., 11, 20 (19fi8), paper 
CIX of this series. 

The design, synthesis, and evaluation of active-site-
directed irreversible inhibitors4 of guanine deaminase" 
has been a project in this laboratory. 9-Phenylguanine 
(1) was found to be a good reversible inhibitor of the 
enzyme, being complexed slightly better than the sub
strate.6 It was then established that the 28-fold 
increment in binding by the phenyl group of 1 was due 

(1) This work "was generously supported by Grant CA-08695 from the 
National Cancer Institute, U. S. Public Health Service. 

(2) For the previous paper in this series see B. R. Baker and W. F. Wood, 
J. Med. Chem., 12, 214 (1869). 

C.i) For the previous paper on this enzyme see B. K. Baker and W. V. 
Wood, ibid., 11, 650 (1968), paper CXXIII of this series. 

(4) B. R. Baker, "Design of Active-Site-Directed Irreversible Enzyme 
Inhibitors. The Organic Chemistry of the Enzymio Active-Site," John Wiley 
and Sons, Inc., New York, N. Y., 1967. 

(o) For the chemotherapeutic utility of a tumor-specific inhibitor oi 
guanine deaminase see B. R. Baker, ./. Med. Chem., 10, o9 (1967), paper 
I,XXIII of this series. 

(6) B. It. Baker and 1). V. Santi, ibid., 10, (12 (1907), paper IA XIV of this 
series. 

B.---To a suspension of II) g (:>:> mmoles) of p-nitrophenyl 
phthalimidoethyl ether12 in 100 ml of refluxing EtOH was added 
3.77 g (0.1 mole) of SO'Y hydrazine hydrate. Solution was com
plete in 2 min and a precipitate separated in l."> min. Alter 
a total of 20 min, the hot mixture was treated with 200 ml of 
3 A' IK'l . After 10 min, the mixture was cooled and the phthal-
hydrazide was removed by filtration. The filtrate was evaporated 
•in vacuo and the residual 18a- IK'l 4- NdE-HCl was acetylated 
as above. liecrystallizatioii from {'A\c, gave 4.0 g (')'.}', i of 
crystals, mp 120 121°. that were identical witli preparation 
A.' 

Acetamidopropyl /j-nitrophenyl ether (19b) was prepared from 
17b11 and hexamethvlenetetramine as described for 17a; vield 
40%, mp 117-118°. 'Anal. ( G i H 1 4 X A ) C, II, N. 

p-Aminophenyl Acetamidoethyl Ether (20a). A solution of 
1.12 g (5 mmoles) of 19a in 100 ml of EtOH was shaken with fl
at 2-3 atm in the presence of 50 mg of PtOa until reduction of the 
X<>2 group was complete. The filtered solution was evaporated 
in vacuo. Recrystallization of the residue from toluene gave 0.8") 
g (87 r , ! of while c rvs lak mp !).'! 04°. Anal. iOmlInN\< >••! C, 
II, X. 

Similarly, 20b was prepared in 70'', vield, mp 70 80 ' . Anal. 
( C „ n 1 6 X A ) C, II, X. 

9-(p-Aminoethoxyphenyl)guanine (23a) was prepared from 
20a via 21a as described for O-f/j-aminophenylJguaniiie," except 
the free base was released at p l l 10 with NII4011; yield 22 ' , ; 
mp >:J00°; X,„,Y (pll 1) 270 (infl). (pit 13) 27(1 mM- Aval. 
(CuUuSiCh) (', H, X. 

Similarly, 23b was prepared in 40'/o yield as white crystals that, 
were uniform on tie in 3:o EtOII-CIICIj, but gave erratic com
bustion values. 

(12) .1. N. Ashley, II. F. Collins, M. Davis, ami N. K. Sireft, J. Chem. Sue. 
3880 (1959). 

to a hydrocarbon interaction with the enzyme.7 From 
a study of the nature and dimensions of this hydro
phobic bonding region,s compounds of types 2 and 3 
were considered likely candidates as irreversible in
hibitors of guanine deaminase that, operate by the 

0 

I 1.R-H 
R rr~y| 2, R = m-NHCORS02F 

^J) 3. R = p-0(CH2)„NHCORSO;F 

l7) H. K. Baker and \V. V. Wood, ibid., 10, 1 101 (1967), paper C[I ,,f I his 

(S) H. It. Baker and \\ . K. Won,I, ibid., 11, 611 (I96S), paper (A'XII of 
this si-lies. 
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Thirty-eight candidate irreversible inhibitors of guanine deaminase derived from 9-phenylguanine with a termi
nal sulfonyl fluoride bridged to the meta or para position of the phenyl moiety by an amide or ether linkage were 
evaluated with the enzyme from Walker 2o6 rat tumor. Three of the compounds (6, 7, 9) were excellent irre
versible inhibitors of this enzyme, but also showed no isozyme specificity since these could also inactivate the rat 
liver enzyme. Of the 13 compounds showing moderate irreversible inhibition of the Walker 2f>6 enzyme, four 
(5, 28, 30, 31) showed isozyme specificity with no inactivation of the rat liver enzyme. 
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active-site-directed mechanism;4 the results with these 
two classes of candidate irreversible inhibitors are the 
subject of this paper. 

Enzyme Results.—In addition to the use of a com
mercial guanine deaminase from rabbit liver, the 
enzyme from Walker 256 rat tumor and rat liver have 
now been employed. Reversible binding to the enzyme 
from rabbit liver and Walker 256 is similar as shown 
in Table I; little more than a twofold difference was 
observed. Thirty-eight candidate irreversible in
hibitors of types 2 (Table II) and 3 (Table III) were 
synthesized and evaluated as irreversible inhibitors 
with the enzyme from the three sources. The last 
compound synthesized (4) showed irreversible in
hibition of the rabbit liver enzyme. Since 4 had an 
I3o = 2.5 fiM, it could be assayed at 12 JXM (5I5o) by 
the standard inactivation assay where the amount of 
remaining enzyme was assayed by the rate of con
version of guanine to xanthine.9 However, no ir
reversible inhibition of the rabbit liver enzyme was 
shown by 4 at an I60 = 2.5 pM concentration. This 
lack of irreversible inhibition by an I50 concentration 
of some inhibitors of trypsin,10 chymotrypsin,11 and 
dihydrofolic reductase12 has been traced to the high 
potency of reversible inhibition by the compound, 
which limited the concentration of the inhibitor to a 
value below that of the enzyme in the incubation. 
This was resolved in previous cases10-12 by using a more 
sensitive assay in order to reduce the enzyme con
centration below that of the inhibitor in the incubation. 
The results with 4 in the inactivation experiments 
indicated that the guanine deaminase concentration 
was on the order of 1 fiM; thus, many of the potent 
reversible compounds in Tables II and III when as
sayed at 5Iso would be present in less concentration 
than the enzyme. Therefore an assay more sensitive 
for guanine deaminase was devised; futhermore, all 
the inactivations were performed with 12 fiM inhibitor 
by removing excess inhibitor by octanol extraction 
prior to assay of the remaining enzyme. With this 
new assay system, a number of the candidate irrever
sible inhibitors were then found to be effective. 

One of the most effective irreversible inhibitors at 
12 fiM was the sulfonyl fluoride (6) derived from 9-
(m-benzamidophenyi)guanine; it was studied in con
siderable detail to establish the methodology. With 
its I5o = 0.035 \xM, 6 was an excellent reversible in
hibitor, being 72-fold better than the sulfonamide 4; 
therefore, when 6 was assayed at 5I6o = 0.17 fiM as an 
irreversible inhibitor of the Walker 256 enzyme by the 
earlier assay,9 no irreversible inhibition was seen for 
the reasons discussed above. In contrast, 12 pM 6 
showed 100% inactivation of guanine deaminase when 
assayed by coupling with xanthine oxidase. Further
more, 6 was fairly effective at 1 fiM and still showed 
detectable irreversible inhibition at 0.25 fiM, but not 
0.07 fiM; thus the upper limit of the incubation con-

(9) B. R. Baker and W. F. Wood, / . Med. Chem., 10, 1109 (1967), paper 
CIII of this series. 

(10) B. It. Baker and E. H. Erickson, ibid., 12, 112 (1969), paper CXLIV 
of this series. 

(11) B. R. Baker and J. A. Hurlbut, ibid., 12, 118 (1909), paper CXLV of 
this series. 

(12) B. R. Baker anil R. B. Meyer, Jr., ibid., 12, 108 (1909), paper CXL11I 
of this series. 

TABLE I 

REVERSIBLE INHIBITION" OF GUANINE DEAMINASE FROM 

RABBIT LIVER AND WALKER 256 RAT TUMOR BY 

0 

TV\ 
N H 2 k N A N / 

. y.M concn for 50% inhib 
R 

H 

p-CH3 

m-CH3 

p-Cl 

p-CF3 

p-OCH3 

p-OEt 

p-Et 

p-NH2 

m-NH, 

p-C6H6 

3,4-Benzo 

p-COOH 

p-CONH2 

Rabbit liver* 

10 

3.5 

2.0 

3.8 

4 .3 

0.20 

0.098 

1.3 

25 

5.9 

0.36 

0.22 

>200 

13 

Walker 256 

8.0 

8.2 

2.6 

2.1 

8.0 

0.35 

0.19 

2 .3 

22 

9.0 

0.54 

0.28 

130 

23 

° Assayed with 13.3 yM guanine in pH 7.4 Tris buffer contain
ing 10% D A I S O as previously described.6 h Data from ref 8. 

centration of enzyme can be estimated to be on the 
order of 0.5 fiM. " 

Removal of the 2-C1 atom of 6 to give the parent 7 
resulted in a threefold less effective reversible inhibitor 
and a somewhat less effective irreversible inhibitor; 
insertion of a 4-Me (8) increased reversible, but de
creased irreversible, effectiveness. When the TO-S02F 

moiety of 7 was moved to the para position, the re
sultant 9 was still as effective as an irreversible in
hibitor of the Walker 256 enzyme. 

The p-benzamides (10, 11) were not only poor re
versible inhibitors, but showed no irreversible in
hibition. In contrast, the p-sulfonamide (13) showed 
irreversible inhibition of Walker 256 guanine de
aminase, but 12 did not. The w-urea-bridged in
hibitors (14-19) varied from poor to ineffective ir
reversible inhibitors of the Walker 256 enzyme. 

Insertion of one (20), two (21), or four (22) methy
lenes between the amide and phenyl moieties of 9, 
20-22 were less effective than 9 both reversibly and 
irreversibly. In contrast, insertion of an oxymethylene 
moiety (23) in 9 led to loss of irreversible inhibition, 
even though the bridge distance between the amide 
and S02F moieties was the same as in 21. Such a loss 
of irreversible inhibition by replacement of a methylene 
group by an oxy has been previously observed with 
inhibitors of dihydrofolic reductase and conforma
tional reasons for this difference have been discussed.13 

Insertion of a p-OCH3 group (24) on 9 caused a large 
loss in reversible binding and complete loss of ir
reversible inhibition; similar results were observed 
with 25-27. 

The candidate irreversible inhibitors derived from 

(13) (a) B. R. Baker and G. J. Lourens, ibid., 11, 600 (1908), paper 
CXXVII of this series; (b) B. R. Baker and G. J. Lourens, ibid., 12, 92 
(1909), paper CXXXIX of this series. 
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TABLE II 

IRREVERSIBLE INHIBITION OF GUANINE DEAMINASE BI 

0 

//t-NHS02C6H4S()2F-p 

;«-NHri()2CcH4i-i(),F-//i 

//t-NHCOCEIl3-2-Cl-r)-S()2F 

NH,k N A N -

Source Lo." u .1/ 

Rabbit liver 

W256 2.6 

Uiii. liver 
W256 ().:J4 
Rat liver 
W250 0.035 

m-XHCOC6H4S02F-/« 

/»,-XHCOC6H3-4-.\le-3-S02F 

m-XHCOC6H4S02F-p 

p-XHCOC6H4SOaF-/> 

/,-XHCOC6H4SO.F-»t 

^-XHS()2C6H4S()aF-/; 

p-XHSOoCJ-USOaF-m 

w-XHCOXHdlUSO-.F-H/ 

»t-XHCOXHC6H3-2-Cl-5-S02F 

m-X 11 C( )N H C6113-4-.\ I e-3-S02 F 

m-XHCOXHC6H3-2-0.\le-5-802F 
m-XHCOXHC6H4S02F-p 
m -X HCOX HC6H3-3-CI-4-S(>, F 
»i-NHC()CH2C8H^()aF-p 

»i-XHC()(CH,)2C(iII4ri()2F-p 

W - X I K I ( ) ( C H 2 ) 4 ( W 4 S O . . K - J O 

»i-N HCOCH2OC6H4S02F-p 
4-OMe-3-XHCOC6H4S02F-p 
4-C >Me-3-XHCOC6H4S02F-w 
4-0:\le-3-XHCOXHC6H4S02F-,y 
4-( ).\te-3-X HCOXHC(1II4S( )-,F-w 
w-XHCOCH-.Ur 

Rat liver 

Rabbit liver 
W256 

Rat liver 
Rabbit liver 
W2.56 

Rat liver 
Rabbit liver 
W256 

Li-at liver 

Rabbit liver 
W256 
Rabbit liver 
W256 
Rabbit liver 
W256 
Rabbit liver 
W256 
Hat. liver 
Habbit liver 
W256 
Rat liver 
Rabbit liver 
W256 
Rat. liver 
Habbit liver 
W256 
W256 
W256 
W256 
W256 
Rat liver 
W256 
Rat liver 
W256 
Rat- liver 
Rabbit liver 
W256 
W250 
W250 
\V25(i 
W256 
W250 
bat liver 

II. II 

0.12' 
0.03S 

0.064 

0.002' 

IS' 
150 
70 
4:j 

").") 
02 

20 
0.12 

0. 10" 

o.:!.") 

0.072 
O.lil 
0.034 
0.053 
0. 10 

0.21 

0,22 

0.15 
0.25 

17 
12 
13 
15 
0.20 

w-XHCOCH-.Ur
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I50,0 iiM 

10 
16 

Inhib, 
y.M 

10 
16 

Time, 
min 

120 
120 

% 
in act vn' 

0" 
CK 

TABLE I I (Continued) 

No. R Source 

29 p-NHCOCH2Br W256 
Rabbit liver' 

0 Assayed with 13.3 nM guanine in pH 7.4 Tris buffer containing 10% DMSO as previously described;516. 
inhibition. b Incubated at 37° in pH 7.4 Tris buffer containing 10% DMSO, then the remaining enzyme was assayed with guanine, 
xanthine oxidase, and 2,6-dichlorophenolindophenol as described in the Experimental Section, unless otherwise indicated. The results 
are an average of duplicate experiments. c Assayed by conversion of guanine to xanthine.9 d Three C8HnOH extractions were needed 
to remove inhibitor. e Data from ref 3. t Maximum solubility. " See ref 9 for synthesis. 

= concentration for 50% 

TABLE I I I 

IKREVERSIBLE INHIBITION OF GUANINE DEAMINASE BY 

No. R 

30 (CH2)2NHCOC6H4S02F-»i 

31 (CH2)2NHCOC6H4S02F-p 

32 (CH2)2NHCOC6H3-4-Me-3-S02F 

33 (CH2)2NHCONHC6HiS02F-OT 

34 (CH2)2NHCONHC6H4S02F-p 
35 (CH2)2NHC0NHC6H3-2-Cl-5-S02F 

36 (CH2)2NHC0NHC6H3-4-Me-3-S02F 
37 (CH2)2NHC0NHC6H3-2-0CH3-5-S02F 
38 (CH2)3NHC0C6H4S02F-p 
39 (CH2)3NHCOC6H4S02F-m 
40 (CH2)3NHC0NHC6H4S02F-m 
41 (CH2)3NHC0NHC6H4S02F-p 

"•b See corresponding footnotes in Table I I . 

Source 

W256 
Rat liver 
W256 
Rat liver 
Rabbit liver 
W256 
Rat liver 
Rabbit liver 
W256 
Rat liver 
W256 
W256 
Rat liver 
W256 
W256 
W256 
W256 
W256 
W256 

Ijo," nM 

0.07 

0.28 

0.31 
0.15 

0.25 
0.070 

0.067 
0.13 

0.043 
0.084 
0.18 
0.14 
0.0095 
0.036 

Inhib, 
liM 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

Time, 
min 

60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 

% 
inactivn' 

47 
0 

46 
0 

~ 0 
~ 0 
~ 0 

0 
43 
28 

0 
18 
22 

0 
0 
0 

~ 0 
0 
0 

9- (p-alkoxyphenyl) guanine (30-41) were excellent re
versible inhibitors of guanine deaminase with I50's 
in the range of 0.01-0.28 y.M (Table III). This varia
tion in I50 indicated that at least part of the phenyl-
sulfonyl fluoride moiety was in contact with the enzyme 
surface. Of these 12 compounds, only three (30, 31, 
33) showed appreciable irreversible inhibition of the 
guanine deaminase from Walker 256 rat tumor. 

The effective irreversible inhibitors of Walker 256 
guanine deaminase in Tables II and III were then 
assayed with the enzyme from rat liver to determine 
whether or not any of the compounds were specific 
irreversible inhibitors of the tumor enzyme. The 
three irreversible inhibitors at 12 nM giving >90% 
inactivation of the tumor enzyme (6, 7, 9) were also 
effective irreversible inhibitors of the rat liver enzyme. 
The 13 inhibitors giving 25-70% inactivation of the 
rat tumor enzyme were also checked as irreversible 
inhibitors of the rat liver enzyme. Of these, three 
(8, 14, 15) were more effective irreversible inhibitors 

of the rat liver enzyme and two (4, 13) were of the same 
order of effectiveness on the rat liver and Walker 256 
enzymes. Of the eight compounds less effective as 
irreversible inhibitors of the rat liver enzyme, four 
(20-23) showed some inactivation of the rat liver 
enzyme and four (5, 28, 30, 31) showed no inactivation 
of the rat liver enzyme. Although isozyme specificity 
has been achieved with the latter four compounds, 
these are not sufficiently effective on the tumor enzyme; 
however, by further substitution it should be possible 
to achieve better irreversible inhibition of the tumor 
enzyme without loss of specificity. Similarly, further 
study of analogs of the highly effective, but non
selective inhibitors (7, 9) may lead to compounds with 
more irreversible specificity toward the tumor enzyme. 

A few of the compounds that were effective irrever
sible inhibitors of the rat liver enzyme were tested on 
rabbit liver enzyme. Four of the compounds (4, 6, 
9, 15) were about equally effective irreversible in
hibitors of the two liver enzymes, three (7, 8, 22) were 
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more effective on rat liver, and two (13, 14) showed no 
irreversible inhibition of the rabbit liver enzyme; thus, 
the rat and rabbit liver enzymes are not identical. 

Although reversible binding of substituted 9-phenyI-
guanines to xanthine oxidase and guanine deaminase 
is quite similar,3,7-9 these two enzyme are readily 
differentiated by irreversible inhibitors. (1) Guanine 
deaminase, but not xanthine oxidase, can be irreversibly 
inhibited by m-aeylamido-9-phenylguanines bearing a 
terminal S02F moiety. (2) In contrast, xanthine 
oxidase, but not guanine deaminase, can be irreversibly 
inhibited by p-acylamido-9-phenylguanines bearing a 
terminal S0 2 r moiety. (3) para ethers on 9-phenyl-
guanine with a terminal S02F moiety such as 30 and 
31 can inactivate guanine deaminase but not- xanthine 
oxidase. (4) Both m- and p-benzenesulfonamido-9-
phenylguanines with a terminal SO?!'" group can in
activate both xanthine oxidase and guanine deaminase. 

The effective irreversible inhibitors of guanine de
aminase and xanthine oxidase correlate well with the 
respective maps of their hydrophobic bonding re
gions. H Those compounds that project the S02F 
group into a hydrophobic bonding region are not ir
reversible inhibitors as predicted. Contrariwise, all 
of the effective irreversible inhibitors projected the 
SOaK moiety into a polar region; those candidate com
pounds that projected the SO-T group into a. polar 
region, but were not irreversible inhibitors, apparently 
were not in juxtaposition to a suitable enzymic nucleo-
philic group such as a serine hydroxyl and therefore 
did not form a covalent bond." 

Experimental Section15 

The synthesis of the compounds in Tables I,* II,16 and I l l -
have been described previously. 

Enzyme Assays.—The assay of the iuaetivation of commercial 

(11) For a c o m p o u n d by c o m p o u n d ana lys i s sue U . 1''. Wood, l ' h . l ) . thesis , 
Univers i ty of California a t S a n t a Barba ra , Oct l'JliS. 

guanine deaminase from rabbit liver by measurement of the rate 
of conversion of 13.3 pM guanine to xanthine has been previously 
described.' Assay of enzyme hiaclivafion by coupling with 
xanthine oxidase, as measured by reduction of 2,(>-dichlnro-
phenolindophenol (DCPI),2 was about, ten times as sensitive. 
Furthermore, a much higher concentration of inhibitor than 51.-., 
could be used by removing the inhibitor by 1-octanol extraction 
prior to assay as follows. 

Guanine deaminase was present in the 43-1)0'j. iNI^io^O, 
fraction from Walker 236 rat tumor and from rat liver used 
for dihydrofolic reductase.16 This fraction (1 ml 'g) from Walker 
230 was diluted 1:10 for incubation; the rat liver preparation 
was diluted 1:40. Bovine xanthine oxidase (40 units 'ml; I 
unit converts 1 jumole of xanthine to uric acid in 1 min) was 
purchased and diluted 1:30 with buffer (0.U5 M Tris, p l l 7.4; 
for assay. DCPI was dissolved in IM) at 0.1 mg 'ml. In a 
tube labeled Co were placed 0.45 ml of diluted enzyme and 0.43 
ml of additional enzyme for each L, point needed. The solution 
was placed in an ice bath until ready for assay. In a tube 
labeled I„ were placed 0.45 ml of buffer and 50 tx\ of DMSO 
containing inhibitor; this was also placed in an ice bath. In 
a tube labeled ( C were placed 0.45 ml of diluted enzyme and 50 
ii\ of DMSO; this was incubated at 37° for 1 hr, then cooled 
in an ice bath. In a tube labeled In, were placed 0.45 ml of 
diluted enzyme and 50 #1 of DMSO containing inhibitor: thi.-
was also incubated ai 37° for 1 hr, then placed in an ice bath. 
Kaeh tube except (..',. was (wice extracted with 2 ml of IbO-
sut united l-oetauol • 0.5 ml of solution by Vortex mixing for 30 
sec, cent I'ifugation for 3 min in a clinical centrifuge, and removal 
of the 1-oclanol with an eye dropper. In all but the I,. tube, a 
protein pellet formed at the interphase which contained no 
guanine deaminase and was merely pushed to the side of the 
tube. All but the I« tube were assayed as follows. 

In a 1-ml glass cuvette were placed 0.55 ml of buffer, 100 p.1 
of DCPI, 50 ill of xanthine oxidase, 200 pi of Ob.7 pM guanine 
(cuvette concentration — 13.3 pM), and 100 pi of incubation 
solution. The rate of decrease of 01) at 600 mp was observed; 
the Co aliquot showed a rate of 0.01-0.015 Ol) unit,'min when 
measured with a, Gilford recording spectrophotometer and when 
corrected for a blank containing no guanine. The C tube was 
assayed similarly by addition of 100 pi of C, aliquot in place of 
100 pi of the buffer. The OD change/min was linear with guanine 
deaminase concent rat ion. 

i 1 .ti 'tilt- 1 eclnucal assist anee of , la lie l .eseman, M a u r e e n Baker, and J ran 
Keeder with t he e n / y m e assays is acknowledged . 

I Hi) B. K. Baker a n d C . .1. Lonrens, ihvl., 10, 112:! l.l!l(>7.n paper CV ..I 
this series. 


