
Tetrahedron Letters,Vol.28,No.3,pp 263-266,1987 0040-4039/87 $3.00 + .OO 
Printed in Great Britain Pergamon Journals Ltd. 

A Elighly Stereoselective 
Synthesis of (E,E)-1,5-Dienes 

Jose h J. Tufarielld Arnold S. Milowsky 
Fl MO armned Al-Nuri ana Steven Goldstein 

Department of Chemist 
State University of New York a Buffalo rZ 

Buffalo, New York 14214 

Abstract - Several representative 1,5-dienes were synthesized, with a high 

degree of regioselectivity, by a series of nitrone cycloadditions and 

subsequent deamination of the adducts. 

Through the use of nitrone cycloaddition chemistry, numerous nitrogenous natural products 

have been synthesized with excellent stereochemical control;’ however, very few examples exist 

which utilize nitrones to generate nitrogen-free products.2-5 The sesguiterpenes represent a 

biologically important class of compounds, many of which contain a (E,E)-1,5_diene system. The 

focus of our recent work has been to synthesize several model conpounds containing 1,5-dienes in 

a highly stereoselective manner by using nitrone cycloaddition chemistry followed by a 

stereospecific deamination process. 

In the proceding connnunication, we described the synthesis and stereospecific cyclcaddition 

reactions of the bicyclic nitrone 1, leading to adducts in which the product was formed by 

cycloaddition fran the a-face of the nitrone.6 

Further manipulation of these adducts allowed us to synthesize the 1,5-dienes, 3-6, with a 

high degree of stereoselectivity, where 6 is an isomer of the pink bollworm moth sex pheromone 

which has been well characterized.‘r* 
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Adducts 8a-c and 9a-c were independently N-benzylated with benzyl bromide in greater than 

90% yield, and the isoxazolidines were reductively opened with zinc in acetic acid in almost 

quantitative yiela to produce the N-benzyl amino diols 1Oa-c and 13a-c. NMR analysis of the 

benzylic methylene protons of these compounds confirmed the stereochemical relationship of the 

side chains. It has been previously shown that a cis relationship between the side chains on a 

5-menbered ring produces a singlet for the N-benzyl methylene protons, while a trans relationship 

results in the appearance an AH guartet.g’10 conpounds 1Oa-c exhibit a singlet attributable to 

the methylene protons at 3.86, 3.83 and 3.90 ppm respectively. The diols with a trans side chain 

relationship, lh, show AH quartets centered about 3.64, 3.68 and 3.70 ppm, respectively, with 

coupling constants all in the range of 12-14 Hz. Aside from confirming the relative 

stereochemistry of the side chains, the N-benzyl group also protected the nitrogen during the 

dehydroxylation sequence. Mesylation of lob and 1Oc with methanesulfonyl chloride and 

triethylamine gave the dimesylates (91% from lob and 97% from 1Oc). An SN2 displacement by super 

Hydride efficiently removed the hydroxyl groups in 72 and 86% respective yield. Removal of the 

N-benxyl protecting group (and the 0-benzyl group for 1Oc) was accomplished by hydrogenation in 

acidic ethanol with a mixture of 10% Pd/C and WO at 1500 psi, thereby providing lib and llc. 

The hydroxyl groups could not be removed frcin 1Oa in the same manner due to the instability of 

the benzylic mesylate.ll Alternativly, it has been reported that benxylic hydroxyls can be 

removed by hydrogenation in acidic media using a palladium catalyst.12 This procedure removed 

both the hydroxyl groups and the N-benzyl group to give lla in 75% yield. 

Ihe crucial reaction sequence in our synthesis involved the deamination of lla-c in a 

stereospecific manner to 

formed from 3-pyrrolines 

1,3-dienes13 as shown in 

give the all trans 1,5-dienes. It has been demonstrated that diazenes 

undergo a stereospecific sigmasymmetric fragmentation, producing 

Scheme II. 

8cfiere II 

‘Ihe amino canpounds 3la-c were N-nitrosated, using nitroso sulfuric acid,14 and converted to 

the corresponding N-amino conpounds by reduction with lithium aluminum hydride. Oxidation of the 

hydrazines using yellow mercuric oxide15 provides the all trans-1,5_dienes 3, 4 and 6 (after 

acetylation with acetyl chloride and pyridine) as the sole products formed in greater than 90% 

overall yield for all three cases. The structures and stereochemistry of 3 and 4 were confirmed 

by an independent synthesis of the corresponding diacetylenic canpounds and subsequent reduction 
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with sodium and 

in the presence 

and 4showedit 

ammonia16 to provide the trans,trans dienes. 

of quinolinel' 

Partial reduction with W on ~a934 

afforded the cis,cis isomers. Analysis of the 13C-NMR data for 3 

to be identical to the l3 C-NMR data for the dienes obtained by the sodiwamnonia 

reduction, but drastically different from the partially hydrogenated products obtained frcm the 

diacetylene precursors, unanbiguously confirming that we had synthesized the (E,E)-dienes.18 All 

four isomers of the pheranone, (Z,E)-7,11-hexadecadienyl-l-acetate, have been previously 

synthesized and fully characterized. Analysis of the 13C-NMR data of 6 indicated it corresponded 

to the (E,E)-isomer.lg 

Reductive cleavage of 8b with zinc and acetic acid afforded the amino diol 12 

quantitatively. When 12 was subjected to the nitrosation, reduction, oxidation sequence, the 

dihydroxy diene 5 was exclusively obtained in 61% yield, demonstrating that functionality can be 

incorporated into various parts of the diene. We are currently using this method as an integral 

part of a synthetic approach directed toward several sesguiterpenes. 
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