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A Facile Preparation of Chloro-[3]-cumulenes

Richard D. Arnold, Jack E. Baldwin,* and Carl B. Ziegler, Jr.
The Dyson Perrins Laboratory, University of Oxford, South Parks Road, Oxford, OX1 3QY, U.K.

The phosphacumulene ylide derived from 1-(trans-2,3-dichloro-2-propenylitriphenylphosphonium bromide (1) reacts
with a wide variety of aldehydes and ketones to form substituted chloro-[3]-cumulenes.

Whereas allenes have found wide application in organic able for synthetic purposes we have developed a relatively
synthesis the [3]-cumulenes (buta-1,2,3-trienes) have notbeen  simple preparation of 1-chloro-[3]-cumulenes by the route
utilised. This is in part due to the lack of good methods for ~ shown in Scheme 1.3 The reagent was prepared from
their preparation,! particularly those bearing functional  propargyl alcohol by chlorination with copper(ir) chloride (4
groups.? In efforts to make substituted [3]-cumulenes avail- equiv. in 2 M HCI, 20°C, 24 h) to give (E)-2,3-dichloroallyl
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Table 1. Chloro-[3}-cumulenes obtained by Wittig synthesis.
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a KOBut used as base. ® Ca. 1:1 (E), (Z) mixture.
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alcohol (56%, b.p. 34°C 0.1 Torr).4 This was followed by
bromination (triphenylphosphine dibromide 1.2 equiv. N,N-
dimethylformamide, 0°C) and direct reaction with triphenyl-
phosphine (1.5 equiv. benzene, 20°C, 18 h) to give the salt (1)
[62% m.p. 100°C (decomp.), recrystallised from cold ethanol
—diethyl ether]. Conversion into the ylide (2) was achieved
smoothly with lithium hexamethyldisilazane [(Me;Si),NLi] (2
equiv., tetrahydrofuran, ~30°C). The carbonyl compound was
added (1 equiv., —30°C, 60 min) and dilution with diethyl
ether and filtration through florisil followed by chromato-
graphy (hexane) over florisil provided the [3}-cumulenes,
Table 1. These air sensitive substances were best handled in
dilute solutions below 0°C and were characterised by i.r.
(2040—2070 cm~1), 13C n.m.r. (145—175 p.p.m.), and mass
spectroscopy. As can be seen in Table 1 there is little
discrimination of product stereochemistry. In cases where this
possibility arose approximately equal quantities of (E) and (Z)
isomers were obtained.
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