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Abstract: Amine nucleophiles bearing at least one hydrogen substituent add across
tetraethyl ethynyldiphosphonate to give enamine derivatives, one of which (derived from
cyclohexylamine) has been evaluated as an imine anion precursor in alkylations and

Wittig~Horner-Emmons types of reactionms.

We would like to report the synthesis and characterization of several members of a
novel class of enamines 3, and to elucidate the synthetic potential of some of such
species. Reaction of various amine nucleophiles 1 with tetraethyl ethynyldiphosphonate

21’2, at room temperature in dichloromethane gave 3 in high yields (Table I).
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Depending upon the nature of R and Rl, products 4 or 5 might be obtained ultimately. Thus

with R1=H and R=NH2 or OH, the addition reaction was extremely rapid and 4 was obtained.
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In the case of benzylamine (1, R]=H, R‘CHzPh), 3 is isolable, but very easily (trace of
acid or heat) tautomerizes to 5.3:4

Species 3 (R1=H, R=Me,c~Hex) may be utilized as imine anion precursors.5 Thus
treatment of 3 with LDA in THF at -78°C to give 6b, followed by alkylation with methyl
iodide gave 7b (R2=Me)3 in 94% yield, which was hydrolyzed to 8 (71%, tautomeric

mixture).3 Similar chemistry was observed with allyl and benzyl bromide as alkylating

agents in place of methyl iodide.6

3 LDA 0 0 (0 R2Hal 2 HZO
=CHP —————————— -
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6b 7b

(EtO)zP(O)C(O)CH(RZ)P(O)(0Et)2

8
r%cHO
(EtO)zP(O)ﬁ—CH=CHR2
N-Hex-¢
9b

Imine anion 6b upon treatment with aldehydes gave high yields of l-azadienes (9b)7 in
a2 Wittig-Horner-Emmons type of reaction.8 The reaction failed when acetone, acetophenone
and benzophenone were used as electrophiles, but cyclohexanone gave the corresponding
l-azadiene in 75% yield.

In summary, species 3 (R=H) are precursors to imine anions which can be alkylated or
reacted with aldehydes and cyclohexanone. The products 7 and 9 are precursors to
derivatives of ¢-aminoalkylphosphonic acids which have attracted some interest as
biologically active compounds.9 We are continuing our investigation of these and related

species.
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Table. Yields and ~ P NMR Data® for the Production of Compounds 3 and &

3a 3b 3¢ 44 e 4£¢

R, Rl H,Me H,c-Hex H,Ch,Ph  R=NH, ( cnz) 4 R=0H

Yield 93% 93% 100 100 100 85

3p mr: s (ppm) +16.7  +17.14  +16.4  +17.3  +16.7  +15.35
J, 5 (ppm) 2.7 2.7 2.6 0.50 2.5 0.28
Vg (ppm) 1.7 11.3 11.3 12.7 8.6 13.4

a Spectra determined ou ca. 0.1M solutions in CDCl3 at 32.2MHz and ambient temperature.

b Only the hydrazone tautomer observed.

Only the oxime tautomer observed.
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