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"- The color is undoubledly due to solid-state and association phenonieua. for il wa> imuarted only lo very concentrated solutions and 
was unrneasurable in the region 400-600 mn employing 10~~:l lo I()-•'' .1/ solutions of the isofiavthiones 2 in methanol, benzene, and hex-
ane. h Benzene, not methanol, was the solvent. ' Shoulder. 
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The preparation of a number of potential biological alkylating 
agents arid related compounds is reported. 

Experimental Section1 

2-| p.[Bis(2-chloroethyl)aminojphenyl [-5-alkyl-l,3,4-oxadi-
azole.—Following the procedure of Ainsworth,4 2.0 g of /j-|bis(2-
chloroeth}d)aminolbenzhydrazide5 was heated to reflux in 15 ml of 
the appropriate, freshly distilled,, irietbylorthoalkyl ester. The 
mixture was refluxed overnight and the excess orthoester was 
removed in vacuo. The oxadiazoles were recrystallized from 
ethanol-wafer and are shown in Table [. 

TABI.K I 

- 0 V 
R—(f ^C 6 H 4 N(CH 2 CH 2 Cl) , -p 

N — N 

u 
H " 

C l i n 

( • • i n 

\ 
5 5 

79 

84 

Mp, 
•~C 

led. ' , 
II X c 

O l l l l i , 

II N 

68-70 50.M6 1.58 14,6(1 5 0 . 5 6 1.60 14.62 
122-125 52 .01 5 .04 14.00 52 .11 5.1:1 P i . 9 2 
109-11M 1W.14 5 . 4 5 130(7 5:-S.M5 5 . 5 8 in , 12 

'' We should like to thank Dr. I). W. Alwani for assistance with 
I his compound. This compound was inactive7 against Walker 
carcinosarcoma. 

l,4-Bis[(2-chloroethyI)thio| -2,3,5,6-tetrafiuorobenzene. A 
mixture of 1 g of l,4-bis|(2-hydroxyethyl)thio]-2,3,o,6-tetra-
fluorobenzeiie6 and .5 ml of SOCI2 was refluxed for 3 hr and the 
excess SOCI2 was removed in vacuo to give 1.3 g of solid, mp 
110-116°. Hecrystallization from ethanol gave white needles, 
mp 114-116°. 

Anal. Calcd for CiuH.F.iCIbS;;: C, 35.40: H, 2.37; F, 22.40; 
CI, 20.90: S, 18.90. Found: C. 35.30: H, 2.7.,: F, 22.06: CI. 
20..So; S, 18.00. 

This compound was inactive" against Walker carcinosarcoma 
•J.'itt. 

Diethyl [Bis(2-hydroxyethyl)amino]methylenemalonate. A 
mixture of 5.07 g (0.048 mole) of bis(2-hydroxyethyl)amine and 

(1) >,a) P a r t X V I I : K. D . Popp . F . P. S i b e r , and D . W. Alwani, ./. Mni. 
('hem., 10, 481 (1967; . (,b) S u p p o r t e d iu par i l,y research g r a n t s from ihe 
American Cancer Society and from the Na t iona l Cancer I n s t i t u t e . 

(2) A b s t r a c t e d in pa r t from the M . S . Thes is of K. P. S. 
(,'i) Analyses by Spang Microana ly t i ea l L a b o r a t o r y , Ann Arbor, Mich, 

Mel t ing po in ts a re t a k e n in capil lar ies a n d a r e correc ted . 
I t) C. Ainswor th , ./. Am. Chem. Sue. 77, 1 148 i 1955), 
1.5) R. C. Elderfield a n d T . K. Liao, ,/. Org. Chem., 26, 4996 (1961). 
it!) 1. l iu rdon , V. Da ino . l a ran , and .1. T a t l o w . ,/. O i « i . Soc. 76:-! (1964). 
(71 Screening resul ts were supplied by tin- C C N S C of the Nat iona l In 

slit illes of Hea l th . 

10.5 g (0.048 mole) of diethyl ethoxvnieihvlenemalonate in 60 ml 
of absolute ethanol was refluxed for 1 hr and the solvent was 
removed in vacuo lo give an oil. Distillation gave 9.9 g (74'", 1 of 
liquid, bp 58-61° (0.8 mm). 

Anal. Calcd for C r ,H2 ,N06 : C. 52.35: If. 7.69: X, 5.09. 
Found: C, 52.09: II, 7.66; N, 4.89. 

This compound was inactive7 against Sarcoma 180 and L 12 1(1 
lymphoid leukemia. 

[Bis(2-hydroxyethyl)amino|methylenemalononitrile. I'siiii; a 
similar procedure .8.6 g (98 r , ) of solid, mp 86-87° ("from ethanol). 
was obtained. 

Anal. Calcd for (\I1,,N;(0-.: C, 53.03: II, 6.12: V 23.19. 
Found: C, 52.86: H, 5.93: X, 23.32. 

This compound was inactive7 against L1210 lymphoid leukemia 
andS91 Cloudman melanoma and only very slightly (T/C = 61 ' , ' 
al 500 mg/kg) active against Sarcoma 180. 

Ethyl [Bis(2-chloroethyl)amino]methylenecyanoacetate A 
solution of 0.05 mole of ethyl ethoxymethylenecyanoacetate and 
bis(2-chloroethyl)amine (from 0.05 mole of its hydrochloride) 
in benzene was refluxed for 6 hr. Removal of the solvent in vacua 
gave an oil which was chroma)ographed on acid-washed alumina 
and the solid eluled was recrystallized from ethanol to give 4.7 g 
(36 ' , ) of solid, mp 56-59°. 

Anal. Calcd for CiIb.ClsXA),: C, 45.30: 11,5.32: X. 10.57: 
CI. 26.74. Found: C. 45.31: 11,5.42: X, 10.52; CI, 26.78. 

This compound was inactive7 against Walker carcinosarcoma 
256. The hydroxyethyl analog of this compound* was inactive7 

against LI210 lymphoid leukemia and Friend virus leukemia 
and only slightly active (T/C = 65'', at 62 mg/kg) against 
lleploma 129. Preliminary attempts to convert this hydroxy
ethyl compound directly lo the chloroefhvl compound with 
SOC]-. failed. 

8) \ . A. Sanli l l i . U . lo 
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A number of 5-(w-cliloroacylainino Iqtiinolines and 4- and 5-
'oj-chloi'oacylaniino lisoqiiinoliiics were prepared by reaction of 

•l i lai Par i W i l l : I . 1). Popp . I'. P, Silver, and A . ( ', N o b l e , . / . . 1 / . . . . 
Chan., 10, 986 <1967i. 4) . Suppor t ed in par! by research i n a m s from tin-
Vuiet'h-an Cance r Soviet y and from the- Na t iona l Cancer I n s t i n u e . (c! V 
port ion of tljis mate r ia l is abs t r ac ted from the M . S . Thes is of V. P S.. 
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