
Tetrahedron Letters No. 20, pp 1717 - 1718, 1976. Pergamon Press. PrInted in Great Britain. 

THE STEREOCHEMISTRY OF THE DIHYDROAGAROFXJRANS 

Alan F. Thomas’ and Mlchel Ozamne 

Research Laboratory, Firmenlch SA, 1211 Geneva 8, Switzerland 

(Received JJI UK 25 March 1976, accepted for publlcatlon 5 Apr11,1976) 

The structures of dlhydro-a-agarofuran (= lsodlhydsoagarofuran. 1) and dlhydro-5 - - 

agarofuran (2) have rerently been questioned, and the structures shown were mtercon- 

vertedl’ 2, - notwlthstandmg an unambiguous svnthesls of isodihydroagarofuran (1)3 In this - 

note we emphasize that the earlier structures, based on those of the agarofurans 2 and4)4 - 

are undoubtedly correct, and we provide an explanation for the error of Pakmkar et al. 

t 

Q 0 

3 
Q 0 

4 

Catalytic hydrogenation of a-agarofuran (31 reportedly yields lsodlhydroagarofuran(l), - - 

hydrogenation of B -agarofuran (41 yleldmg the dlhydroagarofuran (2) isolated fromAqullla- - - 

rla agallocha 
5 

We have repeated these hydrogenations and fmd no catalyst-solvent system - 

that reduced the double bond of a-agarofuran (3) wIthout considerable hgdrogenolysls of - 

the tetrahydrofuran rmg, reported to occur on ’ prolonged hydrogenation $15 1 but which we 

belleve 1s a matter of catalyst rather than time. Delongchamps achievpn only a 550/O vleld 
3 

slgnrficantly lower than the orlgmal claim 
5 

of lsodlhydroagarofuran by hydrogenation ot 3 - - 

The lsodlhydroagarofuran we obtained usmg platinum oxide m acetlc acid or ethanol5 was 

relatively pure, with less than 10% of the other isomer (21 Rhodium on charcoal was less - 

satisfactory, yielding a 7 3 mixture of 1 and 26. fl -Agarofuran (4) 1s reduced more readily, - - - 

but the dlhydroagarofuran (2’ obtamed was contaminated with up to 3% of 1 using platinum, - 

and 43% with rhodium Because we were unable to separate preparalively sufhcient amounts 

of dlhydroagarofuran (2)6 for 
13 

C NMR spectral exammatmn, we used the material. we had - 

found to occur m galbanum resin (Ferula sppj7 

The “C NMR spectra of the two dlhydroagarofurans (1 and 2) are in accord with the - 
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structures disputed by Pakmkar et al. I,2 . In particular, the shift to lower field of the 

C-4 signal on gomg from 1 to 2 is normal, although its magnitude suggests some further - - 

subtle change m the conformation 
8 

. The PMR spectra 
9 

are also consistent with an equa- 

torial methyl group for 1 0.88, d, J = 6. 5 Hz, and an axial methyl group for 2 1.02, d, 

J = 8 Hz. Additional deshieldmg 1s also shown by the methyl group at C-10 (1.00 for 1. and 

1 08 for 2) m going from an equatorial to an axial group at C-4. 

The reason why it was suggested that the configuration of 1 and 2 should be mter- - - 

converted was based on formation of 1 from valencene (5) mlcrobrologically. One of the 

intermediates was postulated to be the carbocatlon 6. This carbocatlon clearly does not - 

maintain stereochemistry at C-4, but deprotonates (to 7) before undergoing cyclization to 

the thermodynamically more stable dlhydroagarofuran configuration. 
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The two isomers of dihydroagarofuran are very difficult to separate gas chromato- 

graphically. The only conditions we found that gave a shoulder usmg a packed column 

were Apiezon M 10% on Chromosorb W, 60-80 mesh, acid-washed, 3m x 4 mm 1. d., 

at 200’ A capillary column of HR 5100 UCON 53m x 0.31 mm showed two distmctpeaks, 

and the proportions were measured in this way. 

The isolation of dihydroagarofuran (2) from galbanum resm has not been previously re- - 

ported. It was accomplished by a combination of distlllatlon, column chromatography 

on silica gel, and gas chromatography, and resulted in the isolation of dmydroagaro- 

furan, identical in all respects with the maJor product from the hydrogenation of 6 - 

8. 

5 
agarofuran , accompanied by only trace amounts (ca 5%) of lsodlhydroagarofuran (1) 

We are grateful to Dr G. Lukacs, Institut de chimie des substances naturelles, Gif- 

sur-Yvette, France, for discussions about the 
13 

C NMR spectra. 

9. PMR spectra measured in CDCl3 on a Bruker HX-90, for which we thank Mr. 

W Thommen Chemical shifts are given in ppm with tetramethylsllane 0.00 ppm. 


