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We previously reported the isolation and 
structure determination of a new insecticidal 
amide, pipercide C22H29NO3, occurring in 
Piper nigrum L. and its remarkable toxicity 
against the adzuki bean weevil (Callosobruchus 
chinensis L.).1) The proposed structure for 

pipercide was deduced mainly on the basis of 
spectral data to be (2E,4E,10E)-N-isobutyl-11-

(3,4-methylenedioxyphenyl)-2,4,l0-undecatri
enamide (1).

The major constituents of Piperaceae plants, 

piperine (2) and pellitorine (3) have been syn
thesized by Normant et al.2) and Jacobson 
et al.,3) respectively. As a more closely related 
compound to pipercide, Joshi et al.4) isolated 

piperstachine from Piper trichostachyon C. 
DC. and deduced its structure to be (2E,8E,
10E)-N-isobutyl-11-(3,4-methylenedioxyphe
nyl)-2,8,10-undecatrienamide (4). Later, Vis-
wanathan et al.5) synthesized the compound (4) 
and its 2E,4E,6E-isomer (5) and confirmed 
the proposed structure for piperstachine to 
be as reported (4) (see Fig. 1). In this com
munication we wish to report the synthesis of 
the amide of the proposed structure (1) and 
the identity with pipercide.

The present synthesis is based on a piperonyl 

+C6+C4 principle employing piperonyl alco
hol (13), 1,6-hexanediol (6) and methyl croto
nate (8) which are readily available as starting

FIG. 2. Synthetic Schema of Pipercide (1).

materials (see Fig. 2). Firstly, the preparation 

of the C6 construction unit: In the usual 

manners' 6-(tetrahydro-2•L-pyranyloxy)-1-hexa

nol was prepared from 1,6-hexanediol (6), 

which was oxidized with pyridinium ehloro

chromate7) affording the corresponding alde

hyde (7) with a 95 % yield. In order to ob

tain the C4 construction unit, methyl croto

nate (8) was brominated with NBS to give 

methyl 4-bromocrotonate8) (92% yield), which 

was converted with triethyl phosphite to 

diethyl 3-methoxycarbonyl-2-propenylphos-
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phonate (9) (77 % yield) according to the 
method of Davis et al.9)

The 2,4-dienoate (10)*1) was prepared by con
densation of the aldehyde (7) with the phos

phonate (9) in the presence of sodium metho
xide, whose configurations were predomi
nantly trans at C-2 and exclusively trans at 
C-4.9,10,11) The protecting group of the 2,4-
dienoate (10) was removed by p-TsOH in 
MeOH to give (2E,4E)-methyl 10-hydroxy-2,4-
decadienoate (11),*2 which was oxidized with 

pyridinium chlorochromate7) to (2E,4E)-
methyl 10-oxo-2,4-decadienoate (12).

In order to obtain the piperonyl construction 
unit, piperonyl alcohol (13) was brominated 
with PBr3 to give piperonyl bromide with a 

quantitative yield, which was converted with 
triphenylphosphine to 3,4-methylenedioxy-
benzyltriphenylphosphonium bromide (14) 

(93% yield) according to the method of 
Grewe et al.12) The phosphonium bromide(14) 
in benzene was converted with an equimolar 
amount of n-BuLi (in n-hexane sol.) to the 
Witting reagent (15),13) which was coupled 
in situ with an equimolar amount of (2E,4E)-
methyl 10-oxo-2,4-decadienoate (12) to give 
the condensation product (16) with a 70 

yield. The ratio of the (E)-isomer to the (Z)-
isomer at the C,, double bond was about 8: 2

 as determined by GLC and NMR. The E 
and Z ester mixture (16) was hydrolyzed 

(KOH-MeOH) to give the acid (17). The crude 
acid was recrystallized twice from benzene to 

give (2E,4E,10E)-11-(3,4-methylenedioxyphe
nyl)-2,4,10-undecatrienoic acid (17)*3 as fine 
needles (60% yield), which was chlorinated 
with oxalyl chloride. The resultant acid 
chloride was finally condensed with isobutyl
amine yielding (2E, 4E, 10E)-N-isobutyl-11-(3,
4-methylenedioxyphenyl)-2,4,10-undecatrien
amide (1).*4) The synthetic product was 
identical in all respects (mixed mp., NMR, 
IR, MS and UV) with natural pipercide. 
Evaluation of detailed insecticidal properties 
of pipercide and co-occurring compounds is 
now in progress and will be reported else-
where.
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