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Abstract

Both 2E- and 2Z-3-iodoacrolein O-methyl oximes are prepared in two steps from ethyl propiolate.
Lithium–iodine exchange is effected and the resulting organolithium reagents added to several elec-
trophiles, including styryl isocyanate which gives a conjugated O-methyl oxime enamide of the type found
in the side chains of the oximidine, lobatamide and CJ-12950 natural products. The Pd(0) catalysed
cross-coupling of these iodoalkenes is also explored. © 2000 Elsevier Science Ltd. All rights reserved.

The oximidines (e.g. oximidine I, 1),1 the lobatamides (e.g. lobatamide C, 2)2 and CJ-12950,
3,3 all contain the unusual conjugated O-methyl oxime enamide side chain, in contrast to the
other members of the salicylate family of antitumour natural products.4

As part of a programme to prepare salicylate natural products and their analogues for
anti-cancer screening,5 we investigated routes to conjugated O-methyl oxime systems. The recent
publications in this area by Kitahara et al.6 and Porco et al.7 prompt us to reveal our
preliminary results.
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Following our approach to the lansamides and lansiumamides,5 which we are currently
applying to the synthesis of the apicularens, we envisaged the construction of the conjugated
O-methyl oxime enamide side chain by organometallic addition to isocyanates, as shown in
Scheme 1. Kitahara’s group used the same approach.6

Scheme 1.

Synthesis of the precursor iodides 4a and 4b was achieved by the treatment of corresponding
iodoacroleins 5a and 5b, readily derived from ethyl (2Z)-3-iodoacrylate 6,8 with a mixture of
methoxylamine hydrochloride and potassium hydroxide (Scheme 2). Oxime 4a could only be
isolated as an inseparable mixture of oxime isomers (�2:1 trans :cis by 1H NMR spectroscopy)
but 4b was isolated as separable trans- and cis-oxime isomers (�3:1).9

Scheme 2.

With the iodides 4a and 4b in hand, their chemistry was investigated. First, the lithium–iodine
exchange reaction and the addition of the resulting organolithium reagents to a variety of
electrophiles was examined in order to establish the general applicability of O-methyl oxime
containing organometallic reagents. The organolithium species derived from 4a,b proved to be
unstable, resulting in extensive decomposition when the reaction was attempted at temperatures
above −78°C. Even at −78°C reaction times had to be limited to 510 minutes. Longer reaction
times, or the use of a more coordinating solvent such as THF, led to significant decomposition.
The results are summarised in Table 1.

As can be seen, the organolithium reagents derived from trans-4b and cis-4b underwent
addition to anisaldehyde to give adducts 7 and 8 in ca. 70% yield (Table 1, entries i and ii). The
corresponding reagent derived from cis-/trans-4a also gave the expected adduct 9, albeit in
slightly lower yield (entry iii). These results confirmed the viability of O-alkyl oxime containing
organolithium reagents. Further reactions were carried out to establish that aldehydes, ketones,
amides and trialkoxyboranes were also suitable electrophiles (Table 1, entries iv–vii). Attempted
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Table 1
Addition reactions of lithiated 4a,b to various electrophiles

Adduct Yield (%)Entry Substrate Electrophile

trans-4b10(i) 70

(ii) cis-4b 69

(iii) 4a trans : 32, cis : 15a

(iv) trans-4b 64

(v) 61trans-4b

62trans-4b(vi)

trans-4b 59(vii)

(viii) 17trans-4b

(ix) 64trans-4b

59cis-4b(x)

trans : 34, cis : 3a(xi) 4a

a The oxime isomers of adducts 9 and 17 are separable by column chromatography.

alkylations using allyl iodide, benzyl bromide and styrene oxide were unsuccessful; pivaloyl
chloride underwent double addition, giving 14 (entry viii). Additions to styryl isocyanate11 were
investigated next (Table 1, entries ix–xi). Again, trans-4b and cis-4b gave the expected adducts
15 and 16 in reasonable yield, whereas 4a gave a lower yield of 17. In the latter example, it
appears that lithiated trans-4a undergoes isocyanate addition with reasonable efficiency (con-
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firming the results of Kitahara et al.6) whereas lithiated cis-4a appears to give only 3% of the
expected adduct cis-17. It seems likely that cis-17 is unstable under basic conditions.

We also investigated the palladium(0) catalysed cross-coupling reactions of iodides 4a and 4b
and boronic acid 13 (Table 2). The results shown were obtained using standard conditions12–14

and are unoptimised.
Table 2

Pd(0) catalysed cross-coupling reactions of 4a, 4b and 13

Thus, trans-4b underwent efficient Stille and Suzuki coupling to give adducts 18 and 19
respectively (Table 2, entries i and ii). Adduct 19 was also obtained from the Suzuki coupling of
vinyl boronic acid 13 (entry iii). Finally, the mixture of cis- and trans-4a proved to be acceptable
Suzuki coupling substrates, giving 20 in reasonable yield (entry iv).

In summary, we have developed both organolithium and palladium-catalysed coupling routes
for the preparation of a range of conjugated O-methyl oximes, including enamide analogues. We
are currently applying this methodology to the synthesis of natural products 1–3 and related
analogues.
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