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In the course of our investigations into the synthetic utility of organo-
phosphorus compounds, we have studied the use of the enamine phosphine oxides
la-g as intermediates in a versatile and efficient synthesis of «,B-unsaturated
ketones. ‘Herein, we wish to report our preliminary results in this area.

The enamines, la-g in THF, were treated with NaH or n-Buli to produce the
anions, 2a-g (eq. 1). Addition of an aldehyde to the THF solutions of 2a-g
provided the corresponding a,B-unsaturated ketimine 3 in high ylelds, as deter-
mined by infrared and nmr spectroscopic analysis of the crude product.5 After
addition of the aldehyde, the solution was stirred for 8-10 hr at room tempera-
ture or refluxed 1/2-1 hr to complete the reaction. The analogous reaction of
anion 2b with cyclohexanone or benzophenone required longer (16-22 hr) reflux
periods. Stirring at room temperature or heating an ethereal solution of the
crude a,P-unsaturated ketimine with 10% aqueous oxalic acid provided the
a,fB-unsaturated ketones 4 (eq. 2).8’7 They were isolated pure in 53-70%
overall yield, based on the phosphine oxide, as indicated in Table I.
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TABLE I
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a,B-UNSATURATED KETONES OBTAINED BY TREATMENT OF 2a-g WITH ALDEHYDES AND KETONES

Aldehyde a,f-Unsaturated Yielda Mp or
Enamine Phosphine Oxide or Ketone Ketone Bp;fc/hmggg
0
Y ]
R = CeHls, R = CollsCHe  CHa0{O)¢!  CHs0O)CH=CH-CCeHls 66  72-74°
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0
1 Py i b
R = CeHs, R' = n-C4Hp censc\H CeHsCH=CH-C-CeHs 57
0
1 20 1
R = t-CqeHo, R* = n-CqHe CeHsC] CeHs CH=CH-CC 4Ho~t 61
H
o
1 ’O f
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R = (), R* = n-Cytho cenisc{_ Cett CH=CHC{__) 59
0 Q
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144-145/.10
52-54°
102-~104/.50
79-81/.05°
132-133/, 107
122-124/.06%
163-154"

118-125/.45

103-115/35i

83-857

a. This is the % yield of recrystallized or distilled material, based on the
phosphine oxide. Therefore, the crude yield of «,B-unsaturated ketone

was considerably higher.

b. The crude ketimine hydrolysis product had an infrared spectrum identical
to that for authentic sample, prepared by the usual method; Org. Syn. Coll.,

vol. I, p. 78.

c. M. S. Kharasch and H. G. Clapp, J. Org. Chem., 3, 335 (1938), mp 79° C for

trans-4-methoxy chalcone.
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TABLE I (Cont'd)

d. Org. Syn. Coll., Vol. I, p. 78, mp 55-57° C for trans-chalcone.

e. M. Langlair, A, Bugas, and G. Soussan, Compt. Rend., 261 (15) Group 8
(2920-2) (1965) Fr., bp 116-118° ¢/2 mm—H'gL—. -

f. P, P. Mariella and R. R. Raube, J. Amer. Chem, Soc., Zi, 521-4 (1952),
bp 166-167° C/8 mm Hg.

g. 1Ibid., mp 56-56.5° C.

h. W. Davey and J. R. Gwilt, J. Chem, Soc., 1008-14 (1957), mp 164° C for
trans-4-nitro chalcone,

i. E. Winterfeldt, Angew Chem., Int. Ed., 6, 423 (1967), bp endo 176-178° c/
17 mm; bp exo 140< mm; we isolated a mixture of these two isomers
which we did not separate by distillation.

J. J. P. Freeman, J. Amer. Chem. Soc., 80, 1926-30 (1958), mp 85-87° cC.

Several of the ketimines were purified by distillation at reduced pres-
sure. The physical data for these compounds is shown in Table II. Of partic-
ular interest is the preparation of ketimine 3 (R = CeHs, R' = CH>CH, (OCzHs )2,
R® = CHaCHz, R® = H} C = N at 6.11 M neat, 60% pale yellow oil, bp 131-136° ¢/
0.3 mm Hg). This and other aminoacetals prepared by our method could be
useful as precursors in the Pomeranz-Fritsch synthesis of isoquinolines.

TABLE II
o, B-UNSATURATED KETIMINES®

Aldehyde
Enamine Phosphine Oxide or Ketone Ketimine Bp °C/mm Hg
2 2
9 CeHs 0 NC Hg-n
[} 4 -
(CeHs )af*cﬁ=c( Cetisc? CeHsCH=CH-C? 170-171/0.05
MC4H9-H H CQH5
0
i C4Hg-n CeHg-n
(CeaHs )2P0H=C/NH c,Hsc’o Cells cn==cn-c::’N 151-152/0.10
O “H O
i ,COHS }) /Caﬂs
{Cels )2 PCH=C CHaCH2C/ CHsCH>CH=CH-C 131-136/0.30
(HsC20)2Hz CHo CNH H (HsC20 )2HaCHoCN
0
CeHs CaHop-n
(CeHs )af>cu=c( (CeHs )2C=0 (CeHs )gc=cx-x-c<N 168-172/0.05
NHC4H9—D CaHs

a. The ketimines were identifiable by the nmr spectrum which, when R® = n-CqHp,
exhibited a triplet at about 3.3 ppm due to the methylene C=N-CH., and a
singlet about 4.4 ppm when R was CHoCeHs, due to the benzyl protons.
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This study represents the first report of the preparation of o,B-unsat-

8:% ye feel that

urated ketones via enamine phosphine oxide intermediates.
the ease of obtaining our starting enamine phosphine oxides adds to the
synthetic usefulness of our method since the substituent R can be varied
over a wlde choice of alkyl, cycloalkyl and aryl moieties. Also, our method
allows entry into the t-butyl ketimines and ketones ﬂ (R = t-butyl) which
are otherwise obtained only with difficulty.

Presently, we are investigating the utility of enamine phosphonates and
thiophosphonates as well as the enamine phosphine sulfides as intermediates

in the preparation of «,B-unsaturated ketimines and a,pP-unsaturated ketones

and will report these results shortly.
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