Tetrahedron Letters,Vol.28,No.19,pp 2159-2162,1987 0040-4039/87 $3.00 + .00
Printed in Great Britain Pergamon Journals Ltd.
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Abstract: A facile synthesis of (2E)-, (2E, 4E)-unsaturated amides was achieved
via arsonium bromides with high stereoselectivity. Its application to the syn-

thesis of related natural products 4 and 5 is also reported.

(2E)~, (2E,4E)-Unsaturated amides belong to an important class of natural
products which show both physiological and insecticidal activities.? There
have appeared several methods for their synthesis 1involving Wittig reaction,

Knoevenagel condensation or the double elimination reaction.3

Nevertheless, all
of them involve multiple steps to approach the target molecules.
Recently, we have reported a facile synthetic method for A,P—unsaturated

4 1n

aldehydes via arsonium bromide employing potassium carbonate as a base.
our continuing study on arsonium reagents, we have found that (2E)-, (2E,4E)-
unsaturated amides are easily accessible from various aldehydes with high
stereoselectivity by means of organoarsonium bromides. The outline of our

method is illustrated in Scheme 1, and the results are summarized in Table 1.

Scheme 1
THF or CH3CN/trace Hy0 0
toch.onrlr? B lrlg2
R(CH=CH) ,CHO + Ph3AsCH,CNR"R* Br > R{CH=CH) ,;CNR"R
1.2 K,CO5(s), 25°C, -Ph3AsO
la n=0; 2a R™R =—(CH2)4— 3a R1R2=—(CH2)4—
1b n=1 2b RIR?=-(CH,)5- 3b RIR?=-(CH,) 5-

The reagents 2a and 2b were easily prepared. Thus triphenylarsine reacted
with readily available 2-bromoacetyl pyrrolidine and 2-bromoacetyl piperidine in
benzene under reflux for 5-6 hrs in 85% and 96% yields, respectively.5 These
two reagents 2a and 2b reacted with saturated aldehydes la to afford (2E)-unsa-
turated amides, or reacted with (E)—d,P -unsaturated aldehydes 1lb to afford (2E,
4E)~-dienamides smoothly in excellent yields. The simplicity of the reaction
procedure, the mildness of reaction conditions (room temperature, weak basicity),
high stereoselectivity and excellent yields enable the reaction to be a

practical appraoch to synthesis of naturally occurring unsaturated amides.
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The following procedure is representative. Reagent 2b (1.2mmol), benzal-
dehyde(l.0 mmol), and potassium carbonate{l.2 mmol) were mixed in 10 ml anhy-
drous THF (304l Hy0), and stirred at 25°C for 6 hr. The reaction mixture was
passed through a short column of silica gel to remove most of triphenylarsine
oxide and inorganic salts. The desired product { PhCH=CHCO ) was obtained
after chromatography in 98% yield and no Z isomer was detected in 1p nmr

spectrum. The results are shown in Table 1.

Table 1 The Reaction of 1 with 2a and 2bl

Entry Reactant 1 Product 31ii Reaction Yield (%) iii
Time(hr)
1 p-0,N~-CgH4CHO p-ozN—c6H4ca=CHc0N<:| 9 81
p—OzN—C6H5CH=CHCOI\O 8 98
2 CgHgCHO cetsca=cacox ) 10 95

C6H5CH=CHCONO 6 98
3 Q\CHO @cwcncm@ 4 98

@cno n=caco ) 9 95

4 N
@ca=cncon® 9 96
N
5 n-CgHy 3CHO n-CgH) sc=cricon{ ] 10 96
n-C6H13CH=CHCOI\O 8 99
6 CgH5CH=CHCHO CgHs (cH=ct) ycox ] 8 90
C6H5(CH=CH)2CONO 13 83
7 CH4CH=CHCHO CH (CH=CH) 5coN_) 12 88
8 n-CgH, ; CH=CHCHO n—Csﬂll(CH=CH)2CO[‘O 7 82

i. Reaction of 1 with 2a was carried out in CH3CN and with 2b was carried out
in THF. All the reactions were run at 25°C.

ii. All compounds were confirmed by 1H NMR, IR, MS and no Z stereoisomer was
found by 1H NMR.

iii. Isolated yields after column chromatography.
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We have applied this method to the synthesis of tetradeca-2E,4E-dienoic
acid pyrrolidide 4 naturally occurred in Achillea Arten® and 7-(thiophene)-2E,
4E ,6E-heptatrienoic acid piperidide 5 isolated from Otanthus maritima.’ Scheme

2 illustrates our approach.

Scheme 2
Et,0-THF(7:3)-trace Hy0
CH3(CHy)gCHO  + Ph3XsCH2CHO BT CH3 (CH; ) gCH=CHCHO
6 7 K,CO5(s), 25°C, 90% 8(E isomer>98%)
2a, CH3CN(trace H,0) E E ﬁ
CH3(CH2)8CH=CH—CH=CHCN<::]

82% Achillea amide 4

E Et,0-THF(1:9)-trace H,0 E E
CHO  + Ph3KsCHZCH=CHCHo Br ‘4ii§—CH=CH—CH=CHCHO

K2co3(s), 25°C, 79% S
9 10 11

2b, CH3CN(trace H,0) \ E E E ﬂ
S

98% Otanthus maritima amide 5

Il
CH3(CH2)14CH=CH—CH=CHCN<::]

trichonine 12

Formylolefination of 6 was achieved according to our procedure, 4 ana
afforded the intermediate 8 in 90% yield (E isomer > 98%, determined by GC).
Compound 8 was subjected to the present reaction to give Achillea amide 4 with
high stereoselectivity ( no other stereoisomers were detected in 1y nur spec-
trum) in 82% yield.®

2-Thiophenecarbaldehyde 9 was treated with formylallyltriphenylarsonium
bromide 107 in the presence of potassium carbonate to give compound 11 in 79%
yield (2E,4E isomer >95%). 11 was reacted with 2b under the present conditions
to afford Otanthus maritima amide 5 with high stereoselectivity ( no other
stereoisomers in LH NMR spectrum) in 98% yield.lo mp. 93-94°C [ 1it.7 96.5°C ].
It is noteworthy that the analog of 4, trichonine 12, has been synthesized
through a four step consecutive reaction in 27.5% overall yield.ll Compound 5
has been synthesized by a six step reaction in 3% overall yield.7
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