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As a continuation of our interest in the chemistry of phosphorus(v)
enamines,2 we wish to report the usefulness of enamine phosphonates 2 in the
preparation of a,B-ethylenic ketones i. Reported information on the preparation

of compounds like 2 is rather limited.®’*®

We have found that 2 can be pre-
pared in essentially quantitative ylelds by the addition of a primary amine to
diethyl alkynyl-l-phosphonates (l). Treatment of 2 with NaH followed by addi-
tion of a carbonyl compound produces ketimines 3 in good to excellent yields;

and hydrolysis of 3 yields 4 as outlined below.

0 ‘ NR*
n Rt NH2 ] /NHR . NeH Rz\ ] 2\
(HsC20)2PC=C-R = (HsCQO)zPCH=C\R ReRSc0 Lo, OCH-C_ o C=CH-C-R
R R R
1 2 3 4

2

R = alkyl, phenyl; R' = alkyl; R® = alkyl, phenyl; R°® = alkyl, H

Compound 1 was dissolved in ten-twelve molar excess of amine and refluxed
for 2-3 days until the ir spectrum of the reaction mixture showed a complete
disappearance of absorption in the'region of 4.55 i (c=C) and appearance of a
strong absorption at 6.25 ¥ (c=C). Excess amine was eveporated in vacuo. The
resulting adduct was dissolved in THF, treated at 0° C with an equivalent
amount of NaH and then with the carbonyl compound. The mixture was stirred at
0° C for 1 hr and then at room temperature for 5-6 hr. The resulting 3 was
purified in one case (R = R = n-C4He, R? = CgHs, R = H); in all other cases,
3 was hydrolyzed directly to i by stirring an ethereal solution with 29 agueous

oxalic acid., Ketones i_produced in this manner are listed in Table I.
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TABIE I
9
PREPARATION OF R°R®C=CH-C-R (%) FROM R®R°CO AND ENAMINES 2
Aldehyde vie1d® Mp or
Enamine 2 or Ketone a,B-ethylenic Ketone (%) Bp °C (mm)
R R?
n-CaeHy  CeHia CeHsCHO CeHs ~CH=CH-CO-CaHy-n 55  90-1 (0.10)
n-C4H9 n—C4H9 CeHsCHO CeHs -CH=CH—CO-C4H9 -n 65 95-8 (0. 05 )
CHa n-CqHe HSCO{CJ»CHO Hsco{::}CH=CH-CO-CH3 66 110-12 (0.06)
n-CaHy  CaHi: Haco<C:>cno Haco<C3>CH=CH-co-03H7-n 60 131-2 (0.07)
Cells CeHyy Haco<:3>CHo Hsco<:j>CH=CH-co-c3H5 53  75-6
g
CHa CeHia CeHs-CO-CHs  CeHs-C=CH-CO-CHa 46  60-1 (0.05)
b
n-Cefle  n-Cys  ( )=0 ( )=CH-CO-C4Hg-n 67  66-70 (0.06)

a. This 1s the yleld of the distilled or recrystallized material based upon 1.

b. The product is found to be a mixture of «,P- and B,y-ethylenic ketones.

Compounds 1 were prepared by treating diethylphosphorochloridate with
alkynylmagnesium bromides in ether at 0° C.
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