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Schiff Bases of Salicylaldehyde and Their Cobalt(ll)

Derivatives as Antitumor Agents
ERNEST M. BODNETI' aDd WINFRED WILLIE'

Department of Chemlstl')", Oklahoma State Unl~enttJ, SWlwater

The purpose of this investigation was to prepare derivatives of co
balUU) which could be tested for antitumor activity. Some cobalt com
pounds, such as trau-dichlorotetrapyridlnocobalt(D) and fluoropentam
mlnecobalt(lli) nitrate have shown significant inhibition of tumor growth
in mice. It was hoped that cobalt compounds of new and different organic
ligands would show even greater antitumor activity.

Complexes formed from Schiff bases and metals such 88 cobalt, nickel,
and copper have been studied as "oxygen carriers" (calvin et a!., 1He;
Balles et aI., 1947). Although no metal compounds of th18 series had been
tested for antitumor activity it seemed possible that some of them would
show this property since their ability to act 88 "oxygen carriers" might
give them a role in the metabolic processes of the body. The methods
employed in the synthesis of Schiff bases and their cobalt complexes allow
the preparation of a large number of compounds with the same balic
structure, but with different solubllltles in water and other solvents which
18 an important factor in determining the usefulness of drugs.

Many aldehydes react with a variety of primary aminel to produce
lminea, which are often referred to as Schiff bases, 88 Ihown in Fig. 1.
The reaction sometimes occurs spontaneously when the aldehyde and amine
are mixed; heat is evolved, and the products may separate as soUds. The
Schiff bases (I in Fig. 1) described in this paper have all been derived
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from u1lcyla1debyde, which bas a hydroxyl group ortho to the aldehyde
lI'Oup. Thla hydroxyl group makes posaible the formation of metal deri
vaUvea of the reaultlng SChiff bases. Since the cobalt complexes usually
bav. ODe atom of cobalt for two molecules of Schiff baBe it is assumed
that their atructure .. that shown as U in Fig. 1.

ExPElUMENTAL

Prepcaf'Cltioft 01 ScM'" Bases-To 0.25 mole of freshly disWled salicy
laldehyde 0.26 mole of primary amine was added with stirring and cooling
it neceuary. The mixture was stirred for 20 minutes to insure complete
reacUon. The mixture was allOWed to stand an additional 15 minutes and
eo ml of a 1:1 water-alcohol mixture was added with rapid stirring. The
reault1ng mixture was then cooled in an ice bath in order to crystallize the
product. The product obtained was washed with dilute alcohol solution.
Hparated, and dried in a vacuum desiccator. The solid was recrystalllzed
from toluene or toluene-heptane solutions until pure.

All theee Schiff bases are yellow, presumably because of the carbon
nitrogen double bond which is conjugated with the benzene ring. Identities
were ut&bUshed by infrared spectroscopy. New Schiff bases thus pre
pared, together with their melting points, are : 2-salicylideneamino-2
methyl-l,3-propanec:Jtol. 128 - 1290

; 2-salicyltdeneamino-2-methyl-1-propan
01, U. 6 - 86.00

•

Pf'epGTGttota 01 Comple~ea 01 8chill bG8e8 and Cobalt (11)-The method
was similar to one which had been previously used for other metal deri
vaUves (Diehl et at, 1948). To 0.05 mole of the Schiff base dissolved in
25 ml of 95% ethanol in a three-neck round-bottom flask equipped with
a mechanical stirrer and nitrogen inlet and outlet tubes was added with
constant stirring in a nitrogen atmosphere, a pulverized mixture of 0.025
molu of cobalt(ll) acetate and 0.1 mole of sodium bicarbonate. The
sUmng was continued until the evolution of carbon dioxide ceased. The
fluk was then heated for 15 minutes to just below the boiling point of
alcohol. nleWled water was then added to the solution until precipitation
wu complete. The precipitate was filtered, washed with dilute alcohol,
and dried. The new cobalt complexes are listed in Table I with some of
their properties.

DetermtMtWta 0/ Cobalt itt the Comple~e,,-Thecobalt content of each
complex was determined by a method described by LaItinen and Burdett
(1981). A sample of the complex was weighed into a porcelain crucible
and decompoeed by heating carefully with a gas burner. The resulting
oxide was tuaed with potasalum pyrosulfate and the contents of the cru
cible were transferred with water to a 250·ml Erlenmeyer flask. Five
g of 80dlum bicarbonate and 5 ml of 30% hydrogen peroxide were added
to the IIOlution, which was heated gently unW effervescence ceased. The
1I01ution was cooled In an ice bath, diluted to 100 ml. and 5 g of potassium
iodide was added. The solution was made acidic with hydrochloric acid
(1:1) and the Uberated iodine was titrated with standard thiosulfate solu
tion. The reeulta of the analyses are Usted in Table I.

ANTITUMOR TEsTs

All compounds prepared in thia study were submitted to the Cancer
Chemotherapy National Servlce center for determination of their anti·
tumor activities. Of twelve compounds submitted only one had been pre
vlOWl17 tested for thIa purpoee. Each compound was te8ted in a ti8sUe
culture of human epidermoid carcinoma of the naaopharynx (KB) and in
three mouee cancers: I&l'COJDa 180 (SA). L-1210 lymphoid leukemia (LE),
and Lewia June carcinoma (LL). The results are reported in Table U
where each tumor aystem Ia ldeDtifted by the letters in parentheses above.
It IIaould be DOted tbat compounds with slpiflcant activities have TIC
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values as follows: for SA, 0.53 or less; for LE, 1.26 or creater; and for
LL. 0.53 or less. The value for KB should be 6 or less. Each compound
was administered at ita maximum tolerated dose, so the dose level is indi
cative of the toxicity of the compound to mice. Testing still continues for
some compounds which have shown significant activity.

Examination of the data in Table n shows that the cobalt compounds
have much more toxicity than the original Schiff bases, and are effective
in reducing the growth of mouse cancers at much lower doses. Only one
Schiff base shows significant activity; NSC-92397 Is definitely active in
the KB tissue culture and has some activity in Lewis lung carcinoma.
One cobalt compound, NSC-924<K, shows significant inhibitory activity in
two tumor systems. All tumor systems except L-1210 lymphoid leukemia
responded to at least one compound in this series. No general relation
ship was found between any physical or chemical property of these com
pounds and their antitumor activity; the search for such a relationship
continues.

CONCLUSION

Eleven Schiff bases and cobalt derivatives have been prepared and
tested for their antitumor activities. Several of these, particularly the
cobalt derivatives, have shown significant Inhibitory action against mouse
cancers. These compounds are being studied further in order to discover
a relationship between the antitumor activities of the compound and some
physical or chemical property of the compounds.
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