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TABLE I 
INHIBITION= OF DIHYDROFOLIC REDUCTASE BY 

En7j  me 
source 

Walker 2 3 3  
Eat liver0 

L1210 /FR@ 
L1210 IDF8) 
L1210 01 
Mouse liver0 
Walker 2560 
Rat liver0 
L1210 /FR8 

L1210/DF8 
L1210 0 
L1210 DF8 
L1210 0 
3Iouse livei 
LE10 l D F 8  
L1210 0 
Mouse liver 
L1210/FR8 
L1210 0 
L1210 0 
L1210/DF8 
L1210 0 
L1210 'DF8 
L1210 DF87 
L1210 0, 
Mouse livei J 

Mouse spleen! 
L1210 0 
Walkei 256 
L1210 /FI% 
L1210 0 
Walker 256 
L1210 IIF8 
L1210 0 
Rat liver 
L1210 0 
L1210 ]IF8 
lIo11ie liver 
Walkei 256 
Rat liver 
L1210 DFP 
L1210/0 

a-(m-C6HIOCHT) Walker 256 
Rat liver 
L1210/DF8 

a-(a-Naphthyl) Walker 256 
Rat liver 
L1210 )DF8 

Iso,d fi.u 
0.020 
0.006 

0,080 
0.02,i 
0.012 

0.074 
0.18 
0.20 

0.04.i 

0 ,  3,i7J 

0.20 
0.63 

0.050" 

1.9"  

0.044 
0.080 

0.041" 
0.54 
0.48 

0.13 

0.012 

0.018 

0.47 

0.3a 

0.57 

K , e p l I  

0 003 
0 001 

0 01 
0 004 
0 002 

0 01 
0 03 
0 03 

0 007 

0 03 
0 .1  

0 007 
0 01 

0 09 
0 06 

0 02 

0 002 

0 003 

Irreversible'- - 
Inhib, p-ll 

0.020 
0.020 
0.030 
0.070 
0.070 
0.070 
0.070 
0.074 
0.074 
1 . 2  
0.16 
0.48 
0.48 
0.70 
0.70 
0.70 
0.42 
0.42 
0.42 
3 .1  
1 . 2  
0.10 
0.10 
3 . 8  
3.8 
0.16 
0.16 
0.40 
0.16 
0.082 
2 . 7  
2 . 4  
0.96 
0.65 
0.6,; 
0.6.i 
0.060 
0.10 
0.10 
0.20 
1 . 0  
1 . 0  
2 . 4  
2 . 4  
0 .70  
0.70 
1 . 8  
1.1 
1.1 
2 . 8  

% EIJ 

87 
9 .i 
98 
84 
94 
98 

87 
84 
96 
86 
99 

92 
97 

97 
97 

97 
97 

97 

96 

98 

97 

97 

Time, min 

1, 3 
8' 

<2,60 
<2,10 

60 
60 

2,60 
4,9,60 
2 ,  8, 30 
<2,60 

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

2, 20 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 

c& inae t \n  

3, 90" 
3 0 h  

70, 70h 
84, 84h 

7 3  
< 5 3 h  

38, 3gh 
50, 71, 71- 
50, 88, 94h 

63, 65h 
27 
34A 
47 
68h 
7 3  
19h 
6.Y 
52L 
2 0 k  
13 
0 
0 
0 
0 
0 

40k 
2.3  

0' 
3 8' 
0 
0 
0 
0 

10' 
0 

1 0 k  
72,71 

53k 
49k 
26L 
83 
7 3 
76k 
5 7 h  
73 
57 
71k 
78 
54 
61k 

The technical assistance of Sharon Lafler, Diane Shea, and Carolyn Wade with these assays is acknowledged. 

150 = coricentration for SOYo inhibition. 

Assayed with 6 
c Incubated at 37" in pH 

Est>imated from 
J Calculated from [EI] = [Et] /(1 + Ri/ [ I ] )  

From a time-study 
k Zero point obtained by adding inhibitor to assay cuvette prior to addi- 

m S02F connected meta to propion- 

of pursuit: (1) further structural variations of the 
P-methyl derivative (8) should be pursued, and ( 2 )  
further a-aryl derivatives related to 2-5 should be 
synthesized to see if better and more select,ive ir- 

p J I  dihydrofolate and 30 p M  TPSH in pH 7.4 Tria buffer containing 0.15 J I  KC1 as previously described.7 
7.4 Tris buffer in the presence of 60 p M  TPSH as previously described.' 
Ki = K,[I50] 1 [SI which is valid since [SI = 6K, = 6 p M  dihydrofolate; see ref 8, p 202. 
where [EI] is the amount of the total enzyme (E,) reversibly complexed; see ref 8, Chapter 8. 
plot; see ref 6. 
tion of enzyme aliquot.6$7 
amide bridge. n on L1210/FR8 enzyme.& 

inhibition of the mouse liver enzyme at  a concentration 
of .iIjO. 

From t'his evaluation of 2-9 on the dihydrofolic 
reductases from T,1210/0 emerged two studies mort'hy 

0 Data from ref 5 .  
z Half-time of reaction. j Data from ref 7. 

Propionamide bridge connected meta to 1-phenyl-s-triazine moiety. 



I cwwible inhibition of tumor eiizyinch could tw 
:rchieved; yuch :i study is reported bvlow. 

If'hen the  propionsmide hide chain of 2 was l i ~ o v c ~ l  
to the riceta po4tion of the 1-phenyl group :is in 10, 
irrevcr>ible inhibition of the enzyme from JyS'slker 256,  
1,1210 'E'RS, or r,1210 '0 \va. loit. \T-hen the *dfoilyl 
fluoride group of 1 w:is inovcd to the uiefa position, 
the resultant 12 was a fair irrever,-ihle inhibitor of t h r  
c~rizyine from I\'all;er 2-.i(i ; I 2  12 ha\ now been observed 
to  he :i f:iir irreversible inhibit o r y  of thr  rat liver eiizymc 
:tiit1 it fair to poor i r r e w r d l c  iiihibitor ut' the dihydro- 
follc reductase from L1210,'O. 1,1210 DIS. :md rriouw 
Iivcr, being least effective on the latter enzyme. In- 
+intion of the a-phenyl group (11) on 12 eradictited the 
irrcwwiblc inhibition of t tic1 1,1210 :iii(l \Talker 256 
(~tiz.yniw. 

Three tidditiorial a-aryl dei i~~at ives  (13-15) 11 cre 
thcn synthesized for evaluation. The 0-wniiyl deriv:i- 
t ive (13) was ~i fair irreversible inhibitorg of both the 
IVdLcr 256 nit tumor :tiid rat liver eIizyiiiei, but :I 
i'nir to poor irreversible inhibitor of the 1,1210 Ill:\ 
:tritl J , l 2 l O / O  eiizsynic$; the rri-aniiyl (14) aiid a-riaph- 
thy1 (15) derivatives gave similar reziilt '  with the tn  o 
ixi  ctizyiiiei and the 1,1210 e.nzynic. 

I;rom this study it ~ t i i  he concluded that the a - ~ r y l  
dc>rivatives of 1 :Ire not good candidate+ for :iriimnl 
.tudie.: irrcveriible inhibition i. poor to fair :mtl 
rc1:itively noiihelectivc. :tiid ~ceoiidly, thii type of -ut)- 
stitutiori i. detrimental t o  rcvcrsible inhibitio~l. 
\\'hrt her or not more effective compound. derived frorn 
t hc /hnethyl derivative 18) e:tn tw achieved rcmaiii- to 
brx determined. 

Experimental SectionI3 
The svrithe\is of a number of 1 he compounds in Table I have 

been previoudy described as indicated. The remaining com- 
p o r i r i d .  (10, 11, 13-15) were 5vntheTized by proper modification 

'12)  H .  K. Baker and  C:. .J. Lourens. J .  i l r d .  C h r m . ,  11, :39 (1968), paper 
('SI1 o f  this series. 

CH=CCOOH 
@ I  

I kr NO1 

CH=CCONH 
@ I @  

I Ar I 
NO2 S02F 

( 1 3 )  Melting points \sere t a k e n  in capillary tribes on a \TeI-Teinp \ > l i r h  
a n d  are  uncorrected. Eacli analytical sample had ir and  I I V  spectra c o n -  
patible with their assigned structure;  each R a r e  coinliristion raliies Tor c', I I .  
a n d  N or F \vithin 0.4<;{; of tlieoretical. 


