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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 
1964 I, 

Dsdetie, ./. M,,i. CI,.,, 
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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.. 
( ' larks, , , , ('..lie!,,. ,,f 'I'eclmoioLO , 1967 
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H 
H 
H» 
H 
H 
H 
CH3' 
CH3 

CH3 

H« 
Rd 

H 

l i p , °C 

290-291 
144-145 
114-115 
280-282 
134-135 
122-123 
162-165 
145-146 
143-144 
139-140 
115-118 
139-141 

C 

59.87 
61.41 
62.74 
59.87 
61.41 
62.74 
61.41 
62.74 
64.00 
61.41 
62.74 
64.00 

-Calcd, %-
H 

4.11 
4.73 
5.27 
4.11 
4.73 
5.27 
4.73 
5.27 
5.75 
4.73 
5.27 
5.75 

N 

12.70 
11.94 
11.27 
12.70 
11.94 
11.27 
11.94 
11.27 
10.66 
11.94 
11.27 
10.66 

5-aminoisoquinoline on reaction with HX(CH2CH2OH 
' Anal. Calcd: CI, 14.26. Found: CI, 14.20. d 

3 . OO 

1.65 
i . 05 
5.90 
1.96 
5.20 
5.60 

)2.
 b Gave 3-methyl-5-aminoisoquinoline on reaction with HN(CHr 

Gave 5-aminoquinoline on reaction with HX(CH2CH2OH)2 . 

C 

60.14 
61.46 
62.78 
60.04 
61.60 
62.70 
60.90 
62.48 
63.69 
61.44 
62.73 
63.81 

—Found, %-
H 

4.14 
4.73 
5.39 
4.14 
4.84 

N 
13.00 
11.71 
11.16 
12.68 
12.24 
11.10 
11.68 
11.02' 
10.45 
11.92 
11.29 
10.66 

w-chloroacyl chlorides with the appropriate aminoheterocycle. 
I t was hoped to convert these to alkylating agents similar to 
those prepared by Elderfield and LeVon3 from 8-aminoquinolines 
but in several preliminary experiments these amides were readily 
hydrolyzed in reactions with X,XT-bis((2-hydroxyethyl)amine 
and the route was abandoned. 

Experimental Section4 

Preparation of Amides.—The appropriate aminoquinoline or 
aminoisoquinoline was treated with the appropriate oj-chloroacyl 

(2) (a) Clarkson College of Technology, (b) University of Miami, 
(c) To whom inquiries should be addressed at Clarkson College of Technology. 

(3) R. C. Elderfield and E. F. LeVon, J. Org. Chem., 26, 1576 (1960). 

chloride under the conditions of Elderfield and LeVon,3 the con­
ditions of DiGangi,5 or more conveniently in CH2C12 or CHCU 
to give after neutralization the amides listed in Table I. 

p-N,N-Bis(2-chloroethyl)aminobenzoyl Derivative of 5-
Aminoquinoline.—Use of p-[XT,X'-bis(2-ehloroethyl)amino]ben­
zoyl chloride and 5-aminoquinoline in the above sequence gave 
a 5 3 % yield of solid, mp 169-172°. This compound exhibited 
no antineoplastic activity against Walker carcinosarcoma 256 at 
25 mg/kg. 

Anal. Calcd for C20Hi9Cl2X3O: C, 61.86; H, 4.93; X, 10.82; 
CI, 18.26. Found: C, 61.82; H, 5.00; X, 10.82; CI, 18.21. 

(4) Analyses by Spang Microanalytical Laboratory, Ann Arbor, Mich. 
Melting points are taken in capillaries and are corrected. 

(5) F. E. DiGangi, ./. Am. Pharm. Assoc, 44, 136 (1955). 

Book Reviews 

The Epidemiology of Tropical Diseases. By OSCAR FELSENFELD . 
Charles C Thomas, Publisher, Springfield, 111. 1966. xiv + 
488 pp. 1 6 . 5 X 2 4 cm. $14.75. 

Only an insignificant number of American medicinal scientists 
and physicians are working in the field of tropical diseases, in 
spite of the fact that almost 500,000 Americans have been sent in­
to jungles where they lie in foxholes, wade through vector-infested 
streams, and eat food that would be condemned as unsanitary in 
their home land. The reason for this apparent lack of interest 
is, quite simply, money. The U. S. Public Health Service must 
marshall its funds wisely for the health of the nation, and in the 
now increasingly rare intervals of "peace," tropical diseases pre­
sent no major health hazard to most Americans. Most of the 
pharmaceutical industry sees little financial incentive in produc­
ing drugs that the impoverished underdeveloped countries in 
tropical regions could ill afford. This is a deplorable state of 
affairs both from a human and scientific point of view. Dis­
regarding our inherent humanitarian impulses to help our fellow 
men to rid themselves of disease, we appear to be condemned by 
circumstances and by unwise policies to send wave after wave 
of our best young males to fight in tropical countries for many 
years to come. This alone should call for a major public and 
private effort to sponsor research in tropical diseases. Scientif­
ically, huge unexplored areas lure the medicinal and medical 
investigator to apply to them experiments in fundamental sci­
ence and clinical art. 

The textbook by Felsenfeld makes a valuable contribution to 
this neglected field and should be required reading for any com­

mittee that toys with plans for research on tropical maladies. 
It can be read profitably by epidemiologists and by laymen. The 
infectious process, including routes and vectors of infections, 
start off the book and lead next to control measures by sanitation 
and immunization. The next four major sections are devoted to 
detailed discussions of the epidemiology of bacterial, mycotic, 
parasitic, rickettsial, and viral diseases encountered in hot, 
humid belts; some of these infections overlap with conditions 
prevalent in Xorth America as well. The final section of the 
book deals with noncommunicable diseases of nutritional and 
occupational origin, malignancies, dental and cardiovascular dis­
orders, and addiction and mental diseases. Here again the tropics 
hold no privileged position, and much of what the author has ob­
served there would apply to domestic conditions. 

The book is clearly written, well printed, and thoroughly 
readable. There is an adequate subject index, and at the end of 
each section a list of references to books, recent monographs, 
and reviews. 

UNIVERSITY OF VIRGINIA 
CHARLOTTESVILLE, VIRGINIA 

ALFRED BURGER 

Developmental and Metabolic Control Mechanisms and Neo­
plasia. A Collection of Papers Presented at the Nineteenth 
Annual Symposium on Fundamental Cancer Research, 1965, at 
The University of Texas M. D. Anderson Hospital and Tumor 
Institute. The Williams and Wilkins Companv, Baltimore, 
Md. 1965. x + 514pp. 1 6 X 2 3 . 7 cm. $16.00. 


