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of conjugated unsaturated isobu- 
is described, and the new syn- 

Lipid amides which have general type of (2E)- and (2E,4E)-unsaturated isobu- 

tylamides occur widely in higher plants. Such amides are comparatively unstable 

and difficult to access, occurring only in small amount in plants. 1) The most 

representative compounds are spilanthol 1 and pellitorine 2 which are naturally 

occurring insecticides. isolated Erom Spilanthes Oleranceae 2) and Anacyclus Py- 

rethrum roots 3), respectively . Several groups have reported successful syntheses 
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of unsaturated isobutylamides. 1,4) Recently, Crombie et al. reported a hydrozir- 

conation method. 5) The interesting insecticidal activity of.such lipid amides 

stimulated us to develop a more convenient and versatile synthetic method for 

lipid isobutylamides. Here we report a general and highly stereoselective syn- 

thesis of both (2E)- and (2E,4E)-unsaturated isobutylamides by means of the ar- 

sonium salt 4, starting from readily available aldehydes 3. The approach is 

outlined below and the results are summarized in Table. 
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R-[CB:CB]n-CBO + Ph3As+CA2CNBBui Br- 

K2a33, 25OC 
v R- [CBECB] ,.,+l 

3 n=O,l 4 c.=3QJ, -ph3AsO 5 

N-(Isobutyl)aminocarbonylmetl~yltriphenylarsonium bromide (41, ~np 174-5OC, 

prepared in 96% yield by the procedure described previously(CH3CN as solvent16) 

was reacted with aldehydes 3 at rt in the presence of K2CO3 in two solvent sys- 

tems : A, CH3CN (trace t120); B, CH3CN (trace HCONH2). For aliphatic aldehydes 

and benzaldehydes, the solvent A gave the a. P-unsaturated carboxamides 5 in ex- 

cellent yields (entky l-5). However for a./3-unsaturated aldehydes and benzalde- 

hydes with electron releasing group where the solvent A was unsatisfactory, 7) 

the solvent B was quite eEfective (entry 6-8). The difference in reactivity 

could be attributed to the stronger basicity of potassium carbonate in HCONH2 

than in H20. 

In order to test utilization of the present methodology, we have synthesized 

an insecticide pellitorine 2 although many reports for its synthesis have 

appeared in the literatures. lar5) Formylolefination of 6 with the reagent 7 was 
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Table Conversion of Aldehyde 3 to (2E)-, and (2E,4El-Isobutylamide 5a) 

Entry Aldehyde 3 Solventbl Reaction Product 5') Yield (%jdl 

Time(h) 

7 

8 

C6H5CHO 

p-Cl-C6H4CH0 

p-02N-C6H4CHO 

'CH3(CH2!4CH0 

CH3(CH2)8CHO 

p-CH30-C6H4CHO 

C&‘+/cfio 

CH3mCH0 

A 

A 

A 

A 

A 

A 

19 

12 

7 

12 

11 

21 

24 92 

21 C6fi5,+&CONHBui 61 

17 93 

15 CH3/'++'CONHBui 57 

18 78 

C6H5&CONHBui 96 

p-Cl-C6H4,+'CONHBui 95 

p-02N-C6H4&CONHBui 99 

CH3(CH2j4&CONHBui 95 

CH3(CH2)8mCONHBu1 97 

p-CH30-C6H4&CONHBui 60 

a) All reactions were run at 25'C. b) Solvent A: CH3CNfl20 (2OO:ll; Solvent B: CH3CN+IOX@I2 (100 
:l). cl All canpounds were characterized by 'H m, IR, MS, and elemental analysis. No Z stereo- 
isaner was found in all cases. d) Isolated yields after flash column chranatcgraphy. 

achieved according to our procedure,6a) affording the a,/3-unsaturated pldehyde 

8 in 81% yield( >97% pure by GC). Compound 8 was reacted with the reagent 4 in 

the solvent B to give pellitorine 2 in 79% yield. The 1H NMR analysis of our 

synthetic 2 failed to detect any 2 double bond isomer. 

-cFlo + Ph3As+CE2CtI0 Br- 
K~CO~(S),~~~C 

- -ceo 

6 7 THF-Et20(3:7) 8 
-trace El20 

4, K2CO3(~1r 25V R 
MNHBui 

CEI#ZN-trace BCONH2 2 

Our synthetic method reported here is a highly stereoselective and versatile 

route to a wide range of lipid isobutylamides. 
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