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Certain a,8-diamino ketones, ethyleneimine ketones, and their carbinol de-
rivatives have been successfully synthesized in this laboratory, notably in the
benzalacetophenone (1) and benzalacetone series (2). It therefore seemed of in-
terest to attempt the preparation of similar compounds in the ethylideneaceto-
phenone series, especially in view of certain structural similarities which some of
these «,B-diamino compounds bear to compounds of known pharmacological
value as histamine antagonists and antispasmodics.

Previous studies (3) have indicated that the reaction of Grignard reagents
with a,8-diamino ketones may result in considerable cleavage of the aliphatic
side chain to give compounds of lower molecular weights, and low yields of the
desired tertiary carbinols. Certain organolithium reagents have been reported
(4) to be less subject to steric effects than the corresponding Grignard reagent.
Thus it seemed reasonable that phenyllithium might prove useful in the prepara-
tion of diphenyl substituted tertiary carbinols from the «,8-diaminobutyro-
phenones. The fact that the reaction of phenyllithium with these carbonyl com-
pounds proceeds smoothly with good yields seems to indicate that the steric
requirements of phenyllithium actually are less than those of the phenyl Grignard
reagent since phenylmagnesium bromide gave only traces of the desired com-
pound. The mechanism of the reaction of phenyllithium with aryl ketones has
been investigated and discussed by Swain (5).

Secondary «,8-diamino carbinols were prepared in fair yield by reduction of
the corresponding ketone with lithium aluminum hydride.

a,8-Bis(dimethylamino)butyrophenone and «,S-dimorpholinobutyrophenone
were prepared in fair yields by the reaction of a,8-dibromobutyrophenone (6)
(prepared by the method of Dufraisse and Demontvignier) with dimethylamine
and morpholine respectively. The «,8-dipiperidinobutyrophenone used in these
studies had been reported previously (7). It is interesting to note that these «,8-
diaminobutyrophenones all possess a characteristic light yellow color which is
also found in the analogous diaminobenzylacetophenones (1) but which is lacking
in the colorless «, 3-diaminobenzylacetones (2).

An ethyleneimine derivative was prepared in this series by the reaction of
«,B-dibromobutyrophenone with cyclohexylamine. A solid derivative of the oily
product was prepared by reaction of the ketone oil with phenyllithium to give
the tertiary carbinol, 1-cyclohexyl-2-methyl-4,4-diphenyl-4-hydroxypropylene-
muine.

In the case of the &,8-dimorpholino compounds and the ethyleneimine de-
rivative, two isomeric products possessing different melting points were obtained.
These are probably the two possible racemic mixtures resulting from the asym-

1 Abstracted from the M.S. thesis of J. D. Sculley, University of Nebraska, 1950.
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metric centers at the alpha and beta carbon atoms. The dipiperidino and bis-
dimethylamino compounds were isolated in but a single form.

Although the reduction of the ketone to the secondary aleohol involves the
formation of a third asymmetric center in these molecules, no evidences of a
third racemic mixture were detected in the case of the dimorpholino compound;
the bisdimethylamino and the dipiperidino secondary alcohols like their cor-
responding ketones were isolated in but one form. This phenomenon is probably
due to steric factors which predominately restrict the approach of the reagent to
but one side of the carbonyl grouping.

EXPERIMENTAL?

a,B-Diaminobutyrophenones. A mixture of 10.00 g. (0.0327 mole) of «,8-dibromobutyro-
phenone, 100 ml. of dry ether, and 50 ml. of ethanol was cooled to —5°. To this mixture,
(0.1308 mole) of the secondary amine was added rapidly with stirring. The reaction mixture
was stirred for several hours while the temperature was held at 0°. The precipitated amine
hydrobromide was removed and the filtrate was evaporated to give light yellow crystals.
The product was washed with water, dried, and reerystallized from ether and petroleum
ether mixtures. )

Reduction of a,B-diaminc ketones with lithium aluminum hydride. To a mixture of 0.017
mole of lithium aluminum hydride and 20 ml. of dry ether was added dropwise 5.00 g.
(0.0157 mole) of the mixed racemates of «,B8-dimorpholinobutyrophenone (m.p. 96-102°)
dissolved in ether. After all of the ketone had been added the mixture was heated at reflux
temperature for one hour. The excess hydride was hydrolyzed with water. The supernatant
ether layer after separating, washing, and drying was evaporated to give 4.00 g. of the crude
product. Recrystallization from ether and petroleum ether mixtures gave two colorless
crystalline products, (IITA) and (IIIB).

The procedure used in the preparation of the dipiperidino carbinol (IV) from «,8-di-
piperidinobutyrophenone was similar.

Reaction of «,B-diamino ketones with phenyllithium. A dry ether solution containing four
equivalents (0.1712 mole) of phenyllithium was prepared according to the method of Gilman
(8). To this solution was added 10.00 g. (0.0428 mole) of «,8-bis(dimethylamino)butyro-
phenone (II) in ether solution, and the reaction mixture was heated at reflux temperature
for two hours. The mixture was hydrolyzed with ice and ammonium chloride. The ether
solution was separated, washed, and dried over calcium sulfate.

Evaporation of the ether solution gave 12.00 g. of the crude product (VII). Recrystalliza-
tion was from petroleum ether.

The procedure used in the preparation of the dipiperidino earbinol (VI) and the mixture
of the racemates of the dimorpholino carbinol (VA) and (VB) from the corresponding
diamino ketones was similar.

Preparation of 1-cyclohexyl-2-methyl-4,4-diphenyl-4-hydrozypropyleneimine (VIII). A
mixture of 12.00 g. (0.1176 mole) of «,8-dibromobutyrophenone, and 35 ml. of dry ether was
cooled to 15°. To this mixture was added rapidly with stirring 11.53 g. (0.1176 mole) of cyeclo-
hexylamine. The mixture was stirred for three hours at 15° and then was allowed to stand
for one hour at room tempersature. The precipitated cyclohexylamine hydrobromide was
removed and the filtrate was evaporated to give 8.40 g. of a yellow oil which resisted all
attempts at crystallization.

The ketone oil (0.0344 mole, assuming 1009, purity) was dissolved in ether and added to
0.1376 mole of phenyllithium prepared by the method of Gilman (8). The mixture was

2 Microanalyses for carbon, hydrogen, and nitrogen are by the Clark Microanalytical
Laboratory, arranged for through the courtesy of the Smith, Kline, and French Labora-
tories, Philadelphia, Pa.
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heated at reflux temperature for two hours. After hydrolysis with ice and ammonium chlor-
ide, the ether solution was separated, washed with water, and dried over calcium sulfate.

Evaporation gave 9.90 g. (79% yield, calculated on the basis of the «,8-dibromobutyro-
phenone) of colorless crystals.

Fractional recrystallization from petroleum ether gave two fractions (VIIIA) and
(VIIIB).

SUMMARY

1. Two new a,$-diamino derivatives of butyrophenone have been synthesized.

2. Several new diamino secondary aleohols were made by reduction of the
carbonyl groups of the respective «,8-diamino ketones.

3. Three new diamino tertiary aleohols were synthesized by reacting the re-
spective a,8-diamino ketones with phenyllithium.

4. Phenyllithium was found to give better yields of the tertiary carbinol than
were obtained with phenylmagnesium bromide.

5. An ethyleneimine derivative of butyrophenone was synthesized.
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