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Addition of Acetophenone to Schiff Bases
ERNEST M. HODNETT, ROY WILSON, and PAUL D. MOONEY,
Oklahoma State University, Stillwater .

Some Schiff bases (Cancer Chemotherapy National Service Center.
19068) and their cobalt(II) derivatives (Hodnett and Willie, 1966) have
shown significant activities against several transplantable tumors of mice
The purpose of this work was to prepare other derivatives of Schiff bases
for determination of their antitumor properties.

8Schiff bases, such as ArCH—NAr, possess a reactive double bond to
which a variety of other chemical compounds may be added (Layer, 1863).
Acetophenone is known to add (Kozlov et al. 1962) to several Schiff bases
&cco to the following equation:

ArCH=NAr + CH,COCH, - ArCH(CH,COCH,)NHAr

Since the N-arylamino ketones which would be obtained by the addi-
tion of acetophenone to N-salicylideneanilines would have the ability to
coordinate with metals and might be effective against tumors, we
to prepare some of them. Three kinds of catalysts were used: (1) 8
weak acid (an amine hydrochloride), (2) a strong acid (boron triftuoride
etherate), and (3) a metal compound capable of complexing with the
&r:duct (cobalt acetate). None of these attempts gave large yields of
. dedr«.!nd eoapm;:gl:,. bot;t ot:e new deris;:tjve of salicylaldehyde was

btained, e other compounds were improved over those
reported in the lterature. PO P

The electronic effects of substitution on the N-aryl group of the
Schift bases which had been proposed earlier (Kozlov et al, 1962) were
verified. Electrophilic groups on the N-aryl group increase the yied
of addition product, while electron-donating groups on the same ring de-
crease the yleld. It seems frobable that the hydroxyl group of the salicy
lidene , being strongly electron-releasing, had an adverse effect o
the rate of addition of acetophenone to N-salicylideneaniline.

Boron triftuoride is a much better catalyst for this reaction than the
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an.ine hydrochlorides used. The cobalt ion is not a catalyst for the reac-
ticn, although it was hoped that the cobalt ion would bring the aceto-
phenone and the Schiff base together in a favorable position for reaction.

The catalysis by a strong acid and the effects of substituent groups
suzgest that the acetophenone adds in the enol form as shown in
1. If the addition of the acid occurred in the slow step of the reaction,
electron-withdrawing groups would slow the reaction. ectron-withdraw-
ing agents are known to speed the reaction. The effect of the acid is to
polarize the C=N bond, producing a positive charge on the carbon atom
involved. This electron-poor carbon atom then adds to the electron-rich
C=C bond of the enol form of the acetophenone. It is known that both
acids and bases speed the establishment of the keto-enol equilibrium:
this rapid conversion may be a factor in the catalysis of the reaction. It
would appear however that the depletion of electrons about the carbon
atom of the C=N group could be the major factor in the catalysis of the
reaction.

EXPERIMENTAL

Addition of Acetophenone to Schiff Bases—Method A—A Schiff base
(16 mmoles) and acetophenone (10 mmoles) were dissolved in 20 ml of
absolute alcohol, 1.5 g (11.5 mmoles) of aniline hydrochloride was added
as 8 catalyst, and the reaction mixture was refluxed for 1 hr. The crys-
tals which appeared upon cooling of the reaction mixture were separated
by filtration and dried. The results are given in Table I

Method B—Boron trifluoride etherate (20 mmoles) was added slowly
with cooling to 20 mmoles of Schiff base dissolved in 80 mmoles of aceto-
phenone. After standing an additional 10 min in the ice bath the solution
was poured over 100 g of ice and water. The precipitate was separated,
recrlystlallized from ethyl alcohol, and dried. The results are listed in
Table I.

Figure 1. Transition State of Addition
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Tasis 1. ADDITION OP ACETOPHENONE T0 o-R'CGH.CH=NCHR*'-p

) Melting Point, C.
r R Catalyst Yield, % Observed Reported
H b: 4 GHNH,C] 33 164-5 171-172¢
OH H  CHNHC — - ’
OH NO, p-ONCHNHLCI 8 — »
OH CH, p-CHCHNH/C] - — ’
H H BF-0O(C,H;), 7 171-172 171-172¢
OH H BF-O(C.H,), - — '
OH NO, BF~0(CH,), 15 282-284 .
OR COH BF,-0(GH,), —_ — »
H H Co(OCOCH,), —_ —_ 171-172¢

*N. 8. Kozlov and I. A. Shur. 1859. Zhur. Obshch. Khim. 29:2708-9; via
Chem. Abst. 54:12045 (1960).

*Not previously reported.

Method C—N-Benzylideneaniline (50 mmoles) and cobalt acetate (50
mmoles) were ground to a fine powder and dissolved in 35 ml of ethanol.
Acetophenone (50 mmoles) in 25 ml of ethanol was added, and the reac-
tion mixture was heated at 70 - 76 C for 3 hr. No identifiable products
were obtained from the mixture.

B-(8-Bydroxyphenyl)-g-( j-nitroanilino)propiophenone. — This com-
pound was prepared from p-nitro-N-salicylideneaniline and acetophenone
either p-nitroaniline hydrochloride or boron trifluoride etherate as
a catalyst as shown in Table I. The compound is a dark brown solid with
& melting point of 282 - 284 C (uncorrected). Elemental analysis showed
7.37% nitrogen; calculated for C,H,N,O, 7.75% nitrogen. The infrared
absorption spectrum of the compound in a potassium bromide pellet was
taken with a Perkin-Elmer Model 137 Spectrometer. Absorption peaks
were found at the following wave numbers (cm): 8350 (medium), 8150
(weak), 1639 (strong), 1544 (strong), 1496 (strong), 1387 (medium),
1381 (strong), 1265 (medium), 1228 (medium), 1117 - 1060 (strong), 879
(weak), 861 (medium), 778 (strong), 758 (strong), and 685 (strong).
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