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ONE POT SYNTHESIS OF 2-VINYL-1-AZADIENES AND DIVINYLKETONES.
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SUMMARY: Preparation of 2-vinyl-1-azadienes and 1,4-pentadien-3-ones from N-phenyl-triphenyl-x>-phos-
pazene, triphenyl(prop-2-ynyl)phosphonium bromide and aldehydes is described.

Divinylketones represent synthetically attractive building blocks for cyclopentanoid natural productst,
through the Nazarov reaction 2 They have been extensively used not only as dienophiles in the Diels-Alder
reaction % but also in the Robinson annellation®. On the other hand, 1-azadienes are very versatile starting
materials in the development of a wide variety of methods for the construction of g -antibiotics £ and six
membered heterocycles ¢

Previously, several procedures of synthesis of divinyl ketones have been reported 7%, however the
preparation of such compounds is far from simple 8 Moreover the preparation of the «— p—unsaturated imines
from amines and carbonyl compounds, specially in the case of ketones, only yields good results in very specific
cases ? and it generally leads to Michae! addition™.

In this context we have recently studied the [2+ 2] cycloaddition reaction of acetylene acid esters with
phosphonium ylides and the related isoelectronic x*-phospazenes “as well as their ability as starting materials
in the preparation of 2-aza-1,3-dienes ? and phosphorilated g-enamines ®. Continuing our interest in the use
of » *-phosphazenes as intermediates in organic synthesis, we describe a very easy one- pot preparation of
2-vinyl-1-aza-1,3-dienes and 1,4-pentadien-3-ones from comercially available starting reagents “, as
N-phenyl-P, P,P-) *-phosphazenes 1, propargyltriphenylphosphonium bromide 2 and aldehydes.

Thus, triphenyl(prop-2-ynyl)phosphonium bromide 2 reacts with x *-phosphazenes ¥ 1 at room tempe-
rature for 36-40 h leading to the phosphonium ylide 3, in a similar way to that described for other acetylenic
compounds . Subsequent treatment of 3, without its isolation, with aldehydes (1-24 h, see table) affords the
corresponding g-enamino phosphonium salts ' 4 in excellent yields. Compounds 4 were characterized on the
basis of their spectroscopic data . For instance, the enaminic -CH of 4a give a 'H resonance at 6=4.85 ppm
(¥..,= 14.1Hz) and a *Cresonance at 5=61.4 ppm(J/..= 117.9 Hz) as well resolved doublets, while the vicinal
coupling constant (¥/,,,= 15.8 Hz) between the vinylic protons reveals the £ configuration .
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le of phosphonium salts 4
Compound R Reaction Solvent T(°C) m.p.(°C)* Yield

Time(h)* )
4a C.H; 14 CH,CL, 25 157-158(d) 93
4b p-CH,CH, 16 CH,CN 60 69-70(d) 86
4c o-NO,CH, 10 CH,CI, 25 191-193(d) 88
4d 2-Furyl 20 CH,CN 60 210-212(dy 79
4e H 1 CH,C], 25 217-218(d) 95
4f CH,CH, 24 CH,C, 40 146-147(d) 68

* Addition of aldehydes to the crude reaction mixture from 1 and 2
* From ethylacetate-CH,CL,

Metallation of compounds 4 with butyllithinm followed by addition of aldehydes and aqueous work-up
leadsto 2-vinyl-1-aza-1,3-dienes 6 4, isolated by means of a short chromatography colummwith ether as eluent.
This result parallels that reported for the C-alkylation of g-enamino \ *-phosphazenes *. Acid hydrolysis of
compounds ¢ with 2N H,SO, affords the corresponding divinyl ketones 7 *. These derivatives 7 can be also
prepared from phosphonium salts 4 and aldehydes when the reaction was quenched with 2N H,SO,
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i: BuLi, -70°C; ii: RRCH=0, -70°C to 25°C, THF; iii: H,0; iv: H,O*

It is noteworthy that the preparation of divinylic ketimines 6 and ketones 7 does not require the isolation
and purification of the phosphonium salts 4. Improved overall yields are obtained in one pot reaction when
these salts 4, after evaporation of the solvent, are directly metallated in THF with subsequent addition of
aldehydes and aqueous or acid work-up, respectively.

Table of 2-vinyl-1-aza-1.3-dienes 6 and 1.4-pentadien-3-ones 7 prepared

Compound R R? m.p.(°C)e Yield(%)®
6a CH, CH, 97-98 86(84)
6b o-NOCH, CH, 109-110 84(81)
6c CH, CHCH=CH oil(R.=0.8) 78(75)
6d 2-Furyl CHCH=CH oil(R.=0.9) 72(70)
6e H CH, oil(R,=0.7): 85(82)
7a CH, CH, 105-106 88(82)
7b o-NO,CH, CH, 92-93 84(79)
Tc CH, CH,CH=CH oil(R,= 0.8) 79(75)
7d 2-Furyl CHCH=CH oil(R.=0.9): 74(71)

* From hexane
®Yields from phosphonium salts 4. Yields given in parenthesis refer to the one-pot process from 1 and 2
= Silica gel, ether
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