ACADEMY OF SCIENCE FOR 1851 ) K}

Condensations of Aldehydes and Ketones
Catalyzed by Potassium Cyanide

ERNEST M. HODNETT and WILLIAM W. ROSS, Oklahoma A. and M.
College, Stillwater

Many aromatic aldehydes may be condensed in aqueous alcoholic solu-
tions of sodium or potassium cyanide with the formation of benzoin or Its
derivaties:

OH
KCN | é
2 CgHg CHO —> CgHg —C—CH—CqHg

Ketones are not known to take part in this benzoin condensation, but f{t
seemed possible that under proper conditions they might react as follows:

H
n KCN
C‘HQCFKJ4'CQHQF‘C‘4:H3-)C%HS-§15;~C.H5

Hs

These compcunds might have estrogenic activity, or at least would be
valuable intermediates for the production of other compounds. The purpose
of this investigation was to study condensations between aldehydes and
ketunes which might be catalyzed by potassium cyanide, with particular
*mphasis on the search for benzoin-type compounds.

Aldehydes chosen for study In this reaction were benzaldehyde be-
cruse of the ease with which it undergoes the benzoin condensation, and
{dimethylaminobenzaldehyde because it always acts as a hydrogen donor
It benzoln eondensations with other aldehydes. Ketones chosen for study
| "re acetophenone because of its small number of a-hydrogen atoms, and
" “zophenone because of its lack of a-hydrogen atoms.

EXPERIMENTAL

Thirty grams (0.25 mole) of acetophenone, 10 gm. (0.15 mole) of
P ‘asslum cyanide, 100 ml of ethyl alcohol, and 25 ml. of water were
P ed in a flask and heated. While the mixture was refluxing, 365 gm.
;, -3 mole) of bensaldehyde was added during 16 minutes. The solution
p ‘0 yellow, then orange, then red, and & white solld began to form on
s, . Talls of the flask. The mixture was 8 hood,
'-,‘cﬁl&d. The white solid (135 gm.) was recrystallized -from- ginefal .
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This white solid melts at 255-6° C, has a molecular weight (by the
Rast camphor method) of 495, contains no nitrogen, and gives a precipitate
with 3, ¢dinitrophenylhydrazine. The same compound was produced by
- the reaction of chalcone and acetophenone in the presence of potassium
cysnide. Further investigation and consultation of the literature indicated
that the compound is dibenzaltriacetophenone, melting point, 264° C:

]
CeHg—CH—CHo—C—CgHg
0
]

|
CHg—CH—CHp—C—CgHg

Kostanecki and Rosshach (1) found that the reaction of acetophenone and
benzaldehyde in the presence of sodium hydroxide produced dibenzaltriace
tophenone and postulated the following mechanism for its formation:

' Hg0
CeHs—CH=CH-C—CgHsg

o)
d
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CeHg—CH + CH ]
\c Hg- lC"- C 3= C— Ceﬂs
+ 8 .
C.HQ-CH:'CH-@—-CJ-I‘ CgHg—CH—CHa— C—CgHjg
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.
- H—C—C—CgHg

|
CQ"’Q"‘CH"CH:"‘ "C‘Hs

Thirty grams (0.35 mole) of acetophenone, 6 gm. (0.09 mole) of
botassium cyanide, and 200 mi. of ethyl alcohol were heated under refiux
Wwhile 37 gm. (0.25 mole) of 4-dimethylaminobensaldehyde was sdded. After
tefluzing for one hour, the mixture was cooled, acidified, and extracted
With ether. Evaporation of the ether gave a red oil which was recrystallis:d
from dilute alcohol. The yellow-orange solid (10.5 gm.) melts at 110-2° C-
and was identified as ¢-dimethylaminochalcone.

Bensophenone (0.1 mole), potassium cyanide (0.07€ mole), alcohnd
(100 ml.), and water (b ml.) were refluxed while bel(xn.ldeh;:le °()6.1 molt)
”ﬂlm When (he mixture was cooled after ome hour of reflaxine

- gm. of l"m solid Mpluudm This solid@ was separated Into "":
‘a8 bemsophencas and demsoin. comy were ideatificd
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DIscUssION

Aldehydes and ketones react in the presence of potassium cyanide,
but the basecatalyzed aldol condensation occurs in preference to the
bentoin-type condensation. Since potassium cyanide is the salt ot a weak
acid and a strong base, its solutions are highly basic. Under these basic
conditions aldol condensations occur it the compounds have a-hydrogen
atoms, and chalcones are formed by dehydration. In the case of benso-
phenone which has no a-hydrogen atoms, the benzaldehyde condenses with
itself and the benzophenone is recovered unchanged.
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