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Condensations of Aldehydes and Ketones
Catalyzed by Potassium Cyanide
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Many aromatic aldehydes may be condensed In aqueoua alcobollc aolu'
lions of aodlum or potassium cyanide with the formation of benlOln or Ie.
d~rlvatles:

KCN ff ?H
2 CeHeCHO--. CeHa-C-CH-C.HS

Ketones al'@ not known to take part In tblll benzoin conden.tlon, but It
~med P0881ble that under proper conditions they might react aa folio".:

ff KCN R?H
CaMaCHO + C.Ha-C-CHa---'CsHa-c-er-CeHa

CHa
These compc;uncla might bave estrogenic activity, or at leut would be
valuable Intermediate. for tbe production of otber compouna. Tbe PUrpoH
of tb18 In.,estlgatlon was to Btudy conden.tlons between aldebydH aad
hhlnee wbicb mtsht be catalyzed by potaMium cyanide, with particular
..mph.... on tbe searcb for benlOln·type compouncla.

Aldebyd.. choeen for 8tudy In tb.. reaction were bensald.byde be
nlllM! ot tbe .... with wblcb It underg0e8 tbe benlOln conden.tioa, aDcl
••llInetb71amIDobenuJdehyde becaa.ee It alway. acta u • b,dropn dODor
It beDlOID eoaden.tton. witb other aldebydes. Keton.. cbolen for .tucl,
~ "r~ acetopbenone becaue of Ita .mall number or u-hydroseD atoms, aDd
, lllOplwDooe becaue of Ita Jack of a-hydrosen atom..

E~PDlMICnAL

Tlalrt)o ......ma (0.. mole) of aeetopheaoae, 10 lID. (0.11 mole) of
~. 'uet_ e,ukle, 100 mL of ethyl aJcobol, au S6 811. of ..._ ....
•' '. 'e4 Ia a Ouk aad Mated. WIdIe ,tile mJstai'e .... nftas1Da, • .1 ....
:. .5 ")of beaIaIclebyde .... added d8"",,11 mtacat& '!'be_au.t: a-. "'Iow, u.t oraap, tIaeD. red, Illte lOUd .,.. to ·tona··.. '
.', , ....:ClttM... TIle atstare cooIed, MId''''' ...,.~.: 'tie' ...... wlllte .... (lU ..~) ... NCI'J'IIaIllsi4·troa·~.
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".. "hite lOUd melte at 2614· C.• ba. a molecular weight (by tbe
.....pIIor metJaocJ) of ft6. ecmtalD8 no nitrogen, and gives a precipitate
wIUI t# UlDltrop1leDylh"raaloe. The .me compound wu proclueed by
tM NadIo1l of ehaleoae aDd aeetopheaooe In the presence of' pot._bun
qaDhIe hrther lDyntlptioo and consultation of tbe literature Indicated
that tbe eompoand I. dlbenlaltrfacetophenone, melting point. %64

0 c:

KoatanKll1 and Roabach (I) found that the reaction of acetophenone aDd
blnuld.h,de In the pruence of sodium hydroxide produced dlbenmltrlace
topbenone and pottulated tbe following mechanism for Ita formation:

+ o
II

C.HS-CH-CHZ- C-C.He

Iff.
H-C-C-C.Ho

CeHs-bH-CHe-K-c.Hs

Thlrt)' paID8 (0.J5 mole) of acetophenone, 6 p. (0.09 mole) of
........... C1Qlde, a' tOO IDI. of eth71 alcohol were beated under retltd,,1aU. IT lID. (e.B mole) of f-dbDeth1JamloollenaJdehyde was added. Alter
..aUlaa tor ODe heMal', tbe mixture .... toOled, acldln and enractt'4
WlUl ether. lhaporaUoll of the ether PYe a ncI on wbleb recryataJlbt'Cl
......1I.t. aleobol. The ,...ow....... 80Ud (10.6 Pl.) melta at UN° C.
aM ... NBttned 'IaJDIDoc:baleou.

BIuot.OIM (0.1 ). potuU.um CJUI4h (0.011 mole), aleob,ll
(1...L).... ft_ (I mi.) ...re reftuecl whUe benl&14ehJde (0.1 mold
......... ~ ....IzWN ... eooIed after 0118 Mar of refluta<1. 1& of. wblte lOUt tndPItated. TIt.. 101.. .... eeparated blIo t.O

......... ..,~ .. erJIt&Ubatiola. "... eoBapnada were l4l_tltk.

:~_."I1'"'''''''''''''' .
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Dmoul81Olf

Aldebydes and ketones react in the preaen~ of potaulunl cyanide.
but tbe bue-catalyzed aldol condensation occurs In preference to the
benlOln-type oondeD8ation. Since potuBlum cyanide la tbe salt of a weak
acid aDd a 8trong base, Ita 8Olutlon8 are bighly basic. Under theee bula
rondlUone aldol condensations occur If the compounds have u·hydropn
atoma, and ehaleones are formed by dehydration. In the ease of benlo
pbenone wbleh bas no «-hydrogen atome, the bensaldebyde condens. with
IUI(~1C and the benaopbenone 18 recovered unchanged.
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