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and the trifluoroacetic acid catalyzed reaction of diamines
with aromatic bis(1,3-diketones).® Our goal was to develop
a more direct synthesis of enamine ketones and poly-
(enamine ketones) using readily available starting mate-
rials.

Herein we report the first example of a one-pot syn-
thesis of enamine ketones and bis(enamine ketones) by
the direct reaction of primary (1°) and secondary (2°)
amines with (trimethylsilyl)ethynyl ketones and bis[(tri-
methylsilyl)ethynyl ketones], respectively, in the pres-
ence of methanol or ethanol and solvents such as ben-
zene, dimethylformamide, N,N-dimethylacetamide, and
m-cresol at temperatures of 90-110 °C. Under these con-
ditions, enamine ketones and bis(enamine ketones) are
formed rapidly (2—4 h) in high yield. Also, the one-pot
synthesis of poly(enamine ketones) by the reaction of
diamines with bis[(trimethylsilyl)ethynyl ketones] under
similar conditions is reported for the first time.

Studies of the reaction of a model (trimethylsilyl)eth-
ynyl ketone, 3-(trimethylsilyl)-1-phenyl-2-propyn-1-
one? (1), with aniline in the presence and absence of meth-
anol (Scheme I) show that desilylation occurs only in the
presence of both aniline and methanol. The product, cis-
1-benzoyl-2-(N-phenylamino)ethene (6), was formed in

© 1990 American Chemical Society
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Scheme I
0 o H s
Phl:l + MeOH =—= Phg CI)Me
SC=CSiMe, ~C=CSiMe,
1 2
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2 + H, — MeOSiMe; + PhC. -
PhNH, P NC=Ct HyNPh
4
4 — Phlcl + PhNH, ——= PhICI H\NPh
C=CH : Se=c{

5 H 6

nearly quantitative yield from reactions run in methanol
at 100 °C for 4 h.'* Methoxytrimethylsilane (3) was iso-
lated by distillation of the reaction mixture, and its struc-
ture was confirmed by its 'H NMR spectrum.!® Under
similar conditions, the reaction of N-methylaniline with
1 gave a 38% yield of trans-1-benzoyl-2-(N-methyl-N-
phenylamino)ethene (7).1¢ In the absence of 1° and 2°
amines but in the presence of equimolar amounts of meth-
anol, triethylamine, and 1, desilylation occurs to give 3.
However, enamine ketone formation is precluded, and
the triethylamine catalyzes the polymerization of the inter-
mediate ethynyl phenyl ketone (5).}” Previous work has
shown that ethynyl phenyl ketone reacts with trace
amounts of triethylamine to give dark polymeric pro-
ducts.’® Under similar conditions but with ethanol and
benzene as solvent, ethoxytrimethylsilane and polymer
are formed.’® The reaction of equimolar amounts of 1
and triethylamine with excess methanol gave methoxy-
trimethylsilane and benzoylacetaldehyde dimethylace-
tal, which was formed by nucleophilic addition of the excess
methanol with the intermediate ethynyl phenyl ketone.?

The reaction of 1 with a 10-fold excess of refluxing meth-
anol for 2 h in the absence of amines, followed by removal
of methanol by distillation, resulted in a nearly quanti-
tative recovery of 1 as determined by 'H NMR spectros-
copy. The reaction of equimolar quantities of 1 and aniline
in benzene solution without methanol for 4 h at 95-105
°C, followed by fractional distillation, afforded a 70%
recovery of pure 1. The distillation forerun consisted of
a 3/1 mixture of aniline and 1 as determined by 'H NMR
spectroscopy.

These results are not in accord with an addition—elim-
ination mechanism. The reaction most likely proceeds
as illustrated in Scheme I and is similar to the tetrabu-
tylammonium fluoride catalyzed desilylation of (trimeth-
ylsilyl)acetylenes.?

The presence of both a 1°, 2°, or 3° amine and meth-
anol or ethanol is required for desilylation. In the pres-
ence of a 1° amine like aniline, desilylation occurs, giv-
ing the volatile methoxytrimethylsilane (bp 57 °C) and
4. The ionic intermediate (4) changes to ethynyl phenyl
ketone (5) and aniline, which immediately undergoes a
Michael-type addition to give the cis-enamine ketone
(6). The reaction of 1° amines with 5 gives predomi-
nately the cis isomer and with 2° amines the trans iso-
mer is formed.®

The formation of bis(enamine ketones) and poly-
(enamine ketones) proceeds similarly. The reaction of
1,1- (1,3-phenylene)bis[3- (trimethylsilyl)-2-propyn-1-one]??
(8) (5.0 mmol) with aniline (11.0 mmol) in a solution of
N,N-dimethylacetamide (9 mL) and methanol (9 mL) for
4hat 110 °C in a N, atmosphere gave bis(enamine ketone)
9a (89%), mp 195-196 °C (benzene).?* Compound 9b
was prepared similarly by reaction of 1,10-bis(trimethyl-
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silyl)-1,9-decadiyne-3,8-dione (10)”® with aniline. Recrys-
tallgation from 1-hexanol gave 9b (74%), mp 172-173.5
°C.

H o} H
PhN/ ICIREII \NPh
A4 Na
/C—C /C_C\

H H H H

9a,R=
9b, R = (CHy)s

The poly(enamine ketones) (11a,b) were prepared by
reaction of 10 (2.5 mmol) with the appropriate diamine
(2.53 mmol in a mixture of N,N-dimethylacetamide (5
mL) and methanol (5 mL) at 100-110 °C for 4 hin a N,
atmosphere. Both 11a and 11b were obtained in 92%

H 0 0 H
N/ ga"c' \NR
Ne—c” \‘C__C/
e “ow” S

118: R’ = (CHa)a, R=—©—CH2-©—
11b: R’ = (CHgla, R=—©—-O—©>—
11e: R'= : R=—©—0H2—©—
11d:R'=—©— R= —@—o-@-

yield and had 7;,, values of 0.49 and 0.62 dL/g, respec-
tively.2 The IR (KBr) spectrum of 11a was identical
with the poly(enamine ketone) prepared by reaction of
(4,4’-diaminodiphenyl)methane with 1,9-decadiyne-3,8-
dione (12).” The preparation of 11a,b from 12 and the
appropriate diamine has also been reported by Harris
and co-workers,® but spectral data are not given. In a
similar manner, the reaction of 8 with the appropriate
diamine gave 11¢ and 11d (98%), with 4,,,;, values of 0.12
and 0.36 dL /g, respectively.?® Bass and co-workers'® have
reported the preparation of 11¢,d by reaction of the appro-
priate diamine with the aromatic bis(hydrogen-
terminated ethynyl ketone) 1,1’-(1,3-phenylene)bis(2-
propyn-1-one). Their reported IR spectra compare favor-
ably with ours.?” The poly(enamine ketones) 1la-d
precipitated during the polymerization. They were iso-
lated by suction filtration, washed well with ether, and
dried overnight at 63 °C (0.1 mm). These low molecular
weight poly(enamine ketones) were soluble only in m-
cresol.

We continue to explore the scope of this novel desily-
lation and nucleophilic addition reaction. A detailed
account of this investigation will be published.
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