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New Compounds

Some Semicarbazones and Thiosemicarbazones!

ABELARDO P. MAaRTINEZ AND WiLLiam W, LEE

1.iJe Selences Research, Stanford Research Instilule,
Menlo Park, California 94025

Received June 1, 1967
A nnmber of semicarbazones and thiosemicarbazones of aro-

matic and heterocyelic aldeliydes have been examined for auti-
viral and antitumor activities? since Brocknian, el al.,® first ob-
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(1) This work was carried out nnder the anspicex of the Cancer Chemo-
tleerapy Nativnal Service Center, National (Cancer Institute, National In-
stitutes of Health, Public Health Service, Contract No, FH-43-64-500. Tle
upinions egpressed in this paper are those of the anthors and not necessarily
those of the (‘ancer Cheinotherapy National Service Center.

served the anulenkeminv effect of 2-formylpyridine thiosemi-
carbazone. In a search for other autitumor agents of this
type, we have couverted the aldehydes 1-5, which were available
from other studies, 10 the derivatives listed in Table T.
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Experimental Section

The sewmicarbuzone-type derivatives were prepured by the
usnal procedure.* The derivatives were all crystallized from or
washed with ethanol or aqueous ethanol, except as noted.
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Trifluoromethylbenzaldoximes!
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Oximes exhibit skeletal muscle relaxant activity.  Preliminary
pharmacological screeniinig has shown that m-triffuoromethyl-
benzaldoxime has this action.® This series of compounds (see
Table 1) was synthesized so that the relationship of the oxime
configuration and the trifluoromethyl substitient position to the
pharmacological potency could be evaluated.

Experimental Section

Trifluoromethylbenzaldehydes.---Fhe corresponding trifluora-
niethylbenzonitriles® were couverted fo the nldehydes by reaction
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TasLe I
TRIFLUOROMETHYLBENZ ALDOXIMES
CH=NOH
<cm—@
Yield, Caled, % Found, %P

No. Confign Isomer n % Mp, °C* Formula C H N C H N
1 syn ortho 1 85 54-55 CsHeFsNO 50.80 3.26 7.41 50.74 3.35 7.26
2 syn meta 1 77 4647 CsHeFsNO 50.80 3.26 7.41 50.69 3.26 7.19
3 syn para 1 70 100-101 CsHeFsNO 30.80 3.26 7.41 51.07 3.25 7.51
4 syn 3,5-di 2 83 92-93 CoH;FeNO 42.02 1.95 5.44 42.37 2,04 5.36
5 anli 3,5-di 3 1 134-135 CoH;FeNO 42.02 1.95 5.44 42.19 2.28 5.35

« Melting points weve determined on a Thomas—Iloover capillary apparatns and are corrected.

Galbraith Laboratories, Inc., Nashville, Teun.

with Raney nickel and formic acid.® Yields of 58, 74, 759, were
obtained for the ortho, meta, and para isomers, respectively.
The aldehydes were used without further purification in the next
reaction.

syn-Trifluoromethylbenzaldoximes.—Vogel’s’ 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 antz configuration. The
crystalline syn configurations, 1-4, were obtained by column

(5) Purchased from Pierce Chemical Co., Rockford, Il

(6) B. Staskum and O. G. Backeberg, J. Chem. Soc., 5880 (14964).

{(7) A. 1. Vogel, ""A Textbook of Practical Organic Chemistry," 3rd ed,
John Wiley and Sons, Ine., New York, N. Y., 1856, p 719.

b Analyses were performed by

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

anti=Trifluoromethylbenzaldoxime Hydrochlorides.—Satura-
tion of the ethereal solutions of the syn-oximes with anhydrous
HCI 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 bebavior of the ortho isomer will be the
subject of a later communication.,

anti-Trifluoromethylbenzaldoximes.—Decomposition of the

anti-hydrochloride salts of 2 and 3 with 109, aqueous Na,CO;
followed by ether extraction resulted in a mixture of configura-
tional isomers. Column chromatography of the mixtures failed
to give crystalline anti isomers. 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.
NewroN KugeLmMaNns. Charles C Thomas, Publisher, Spring-
field, T1l. 1966, ix + 272pp. 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 “trap’’
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 ‘‘trap’’ 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, 0,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. It
is unfortunate that on this latter point, concerning the national
program for uncovering new anticancer drugs, Dr. Knock has



