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New Compounds 

Sonic Semicarbazones and Thiosemicarbazones 1 
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A number of semicarbazones and thiosemicarbazones of aro­
matic and heterocyclic aldehydes have been examined for anti­
viral and antitumor activities2 since Brockman, el al.,3 first ob-
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served the antileukemic effect of 2-formyipyridine ihiosenii-
cai'bazone. In a search for other antitumor agents of this 
type, we have converted the aldehydes 1-5, which were available 
from other studies, lo the derivatives listed in Table I. 
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Experimental Section 

The semicarbazune-type derivatives were prepared by the 
usual procedure.4 The derivatives were all crystallized from or 
washed with ethanol or aqueous ethauol, except as noted. 

Acknowledgments. The authors are grateful to Dr. Leon 
Goodman for advice and encouragement, to Mr. (). P. Crews 
and staff for preparation of some starting materials, and to Dr. 
Peter Lim and staff for infrared spectra. 
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(4) R. L. Shr iner , R. C. Fuson. and I ) . Y. Cur t in , " T h e Systemic I d e n t i h -
ca t ion of Organic C o m p o u n d s , " 4 th ed, J o h n Wiley a n d Sons, Inc . . New 
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Oximes exhibit skeletal muscle relaxant activity.3 Preliminary 
pharmacological screening has shown that m-trifluoromethyl-
benzaldoxime has this action.4 This series of compounds (see 
Table I) was synthesized so that the relationship of the oxirne 
configuration and the trifluoromethyl substituent position to the 
pharmacological potency could be evaluated. 

Experimental Section 

Trifluoromethylbenzaldehydes. The corresponding trinuoiii-
methylbenzonitriles5 were converted to the aldehydes by reaction 

(1) Th i s work was suppor t ed by Na t iona l Science F o u n d a t i o n Unde i 
g r a d u a t e Research Pa r t i c i pa t i on G r a n t GY r-246. 

(2) (a) College of P h a r m a c y , Un ive r s i ty of Iowa, Iowa Ci ty , Iowa; (1 
N a t i o n a l Science F o u n d a t i o n U n d e r g r a d u a t e Research P a r t i c i p a n t . 

(3) (a) ,1, A. Skorcz, .1. T. Suh, C. I. . ludd, M . F inke ls te in , a n d A. I 
Conway , J. Med. Chetn., 9, 656 (1966); (b) K. R. G a r r e t t , ./. Plinrm. Sn 
5 1 , 410 (1962); (c) L. \V. B lockus , G. M. E v e r e t t , and R. K. R i cha rds 
Federation Proc, IT, HoO (1958). 

(4) Decreased locomotor ae1ivil,\ and muscle Lone of the t runk a n d limb 
was observed in mice at :)2 mg kg iv with an MED50 of 18 tn« kg iv 
T h e pharmacologica l screening was conduc ted by the Toxic i ty Sereenin 
B r a n c h , U. S. A r m y Edgewood Arsenal , M d . , t o w h o m t h e a u t h o r s a re ii 
deb t ed . 
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No. 

1 
2 
3 
4 
5 

Confign 

syn 
syn 
syn 
syn 
anti 

Isomer 

ortho 
meta 
para 
3,5-di 
3,5-di 

n 

1 
1 
1 
2 
2 

Yield, 

% 
85 
77 
70 
85 

1 

TABLE I 

TRIFLUOROMETHYLBENZALDOXIMES 

Mp, ' C 

54-55 
46-47 

100-101 
92-93 

134-135 

irv \ \CM 
(CF3)„ I^JJ 

Formula 

CgHeFgXO 
CsH.FjNO 
C8H6F8NO 
C9H5F,NO 
C9H5F,NO 

=NOH 

, c 
c 

50.80 
50.80 
50.80 
42.02 
42.02 

sa\nA 07 
/alca, /c 

H 

3.26 
3.26 
3.26 
1.95 
1.95 

N 

7.41 
7.41 
7.41 
5.44 
5.44 

, 
C 

50.74 
50.69 
51.07 
42.37 
42.19 

-Found, %6— 
H 

3.35 
3.26 
3.25 
2.04 
2.28 

N 

7.26 
7.19 
7.51 
5.36 
5.35 

" Melting points were determined on a Thomas-Hoover capillary apparatus atul are corrected. ' Analyses were performed by 
Galbraith Laboratories, Inc., Nashville, Tenn. 

with Raney nickel and formic acid.6 Yields of 58, 74, 75% were 
obtained for the ortho, meta, and para isomers, respectively. 
The aldehydes were used without further purification in the next 
reaction. 

sj/n-Trifluoromethylbenzaldoximes.—Vogel's7 procedure was 
followed, but the pure syn configuration was obtained only with 
1. Compounds 2 and 3 contained traces of the anti compounds, 
while 4 contained a larger amount of the anti configuration. The 
crystalline syn configurations, 1-4, were obtained by column 

(5) Purchased from Pierce Chemical Co., Rockford, 111. 
(6) B. Staskum and O. G. Backeberg, / . Chem. Soc, 5880 (1964). 
(7) A. I. Vogel, "A Textbook of Practical Organic Chemistry," 3rd ed, 

John Wiley and Sons, Inc., New York, N. Y., 1956, p 719. 

chromatography on silica gel with benzene-ethyl acetate (10:1 
as the eluting solvent. 

anto'-Trifluoromethylbenzaldoxime Hydrochlorides.—Satura­
tion of the ethereal solutions of the syn-oximes with anhydrous 
HC1 gas and subsequent cooling caused precipitation of the salts 
which were collected on sintered-glass funnels.' The yields of 
the salts were essentially quantitative. No salt could be formed 
from 1. The unusual behavior of the ortho isomer will be the 
subject of a later communication. 

cmii-Trifluoromethylbenzaldoximes.—Decomposition of the 
anii-hydrochloride salts of 2 and 3 with 10% aqueous Na2C03 

followed by ether extraction resulted in a mixture of configura-
tional isomers. Column chromatography of the mixtures failed 
to give crystalline anti isomeis. Compound 5 was separated from 
4 by silica gel column chromatography. 

Book Reviews 

Anticancer Agents. By FRANCES E. KNOCK. A Monograph 
in American Lectures in Living Chemistry. Edited by I. 
NEWTON KUGELMANS. Charles C Thomas, Publisher, Spring­
field, 111. 1966. ix + 272 pp. 25 X 18 cm. $15.50. 

As they walked along a path one evening, a group of men came 
upon a friend searching the ground under a lamp post. The 
searcher explained that he was looking for a key, whereupon the 
strollers joined in the search. After examining the area for some 
minutes, they asked, "are you certain that the key is here?" 
The friend answered, "oh no, it is someplace along this path, but 
the light is here." Examination of this well-known story with 
respect to the friend's approach to his dilemma, discloses some­
thing about his judgment. He knew that the key was to be found 
someplace within rather broad limits. Since the light was within 
these limits, the decision to look under it was sound because the 
key would be more easily found if it were there. His decision to 
commit, by his silence before questioning, his friends to look in the 
same place was clearly unsound. The man fell into the " t r a p " 
of assessing his situation as presenting a choice between two al­
ternatives which were not mutually exclusive. Dr. Knock seems 
to have fallen into a similar " t r a p " in her editorial comments 
on the status of cancer chemotherapeutic studies in the United 
States; but more about this later. 

The book purports " . . . to present related aspects of surgical-
chemical treatment of cancer, at preclinical and clinical levels." 
Further, the author pleads ". . . for patient-centered cancer 
therapy, . . . for coordinated surgical-chemical treatment of 
cancer individualized in accord with the chemical requirements of 
each patient 's own cancer cells." The desirability of these ob­
jectives is unquestioned. The author's approach to selection 
of a drug on the basis of biological, chemical, and drug-sensitivity 
testing of the patient 's tumor is interesting and worthy of note 
even though such techniques have not yet been fruitful in general. 
Otherwise, the book presents a concise review of factors known 

to influence the etiology, development, and treatment of experi­
mental or clinical cancer, and will be informative for scientific 
investigators who are not directly involved in cancer therapy; 
for those who are in the field, it will seem to be somewhat super­
ficial. 

Factors known to influence the development of cancer in the 
laboratory animal or in humans including chemical, physical, 
and viral carcinogens are discussed briefly. The author has 
noted the value of early diagnosis. She has reviewed broadly 
the techniques of surgery and radiation and their value, and has 
properly pointed out their limitations in cases of disseminated 
disease. New and older approaches which have been exploited 
to varying extents are discussed. These range from the use of 
surgery plus chemotherapy to the use of immunotherapeutic 
techniques; the latter yet to be shown as beneficial. Reviewed 
with clarity are some of the known biochemical and pharma­
cological actions of some widely known anticancer agents as 
well as other agents that are of interest because of their similarity 
in action to known anticancer drugs. The student of biochem­
istry and pharmacology may find these discussions interesting 
inasmuch as many important biochemical pathways, and the 
ways in which they are inhibited, are covered. The main types 
of compounds considered are alkylating agents, sulfhydryl in­
hibitors, antimetabolites, plant and antibiotic filtrate products, 
steroids and hormones, and miscellaneous drugs including methyl-
glyoxal bisguanylhydrazone, methylhydrazines, terephthalanil-
ides, o,p'-DDD, hydroxyurea, quinacrines, urethan, and indo-
methacin. Scant mention is made of bischloroethylnitrosourea, 
and cytosine arabinoside is not mentioned. Both of the latter 
have been in clinical trial. 

This leaves Dr. Knock's comments on the ethics involved in 
entering a new drug into clinical trial and her thoughts on the 
philosophy of searching for new chemotherapeutic agents. I t 
is unfortunate that on this latter point, concerning the national 
program for uncovering new anticancer drugs, Dr. Knock has 


