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ABSTRACT: The l-hydroperoxy-eudesmanolides 6 and 7 were prepared,then converted to 
l,lO-set-eudesmanolides by homolytic-fragmentation. 

The l,lO-set-eudesmanolides are a group of sesquiterpenes,three of which are known, 
namely,eriolanin 1,eriolangin Zland ivangulin 3' 
a13. 

- - _ .These have all synthetized by Grieco et 

R 

Herz has suggested4 that the biogenesis of the l,lO-set-eudesmanolides takes place 

via a 1-hydroperoxy-eudesmanolide fragmentation. 
To check out this theory,we prepared the 1-hydroperoxy-eudesmanolides 2 and z,using 

vulgarin 4 as starting material5 .Treatment of 4 with Zn-HOAc,followed by reduction, 

hydrogenation and ovidation yielded 5 (48%j6 .The method described by Cagliotti et al? was 

then applied to 5 which was treated with tosylhidrazine,diborane and sodium peroxide- 
hydrogen peroxide to give the epimers 6 and 7 (8:10;46%),which then with Ph3P gave the - - 
alcohols 8 and 2 (Scheme I). 

4 5 R=O 10 R=a-Me;R'=-CHO 
- 

6 R=B-OOH;o-H iii R=a-Me;R'=-COOMe 

;7 R=a-OOH;B-H 12 R=-Me ;R'=-CHO ;A 
9,lO 

- 
8 R=%-OH ;a-H 
! R=u-OH ;6-H 

When 7 was treated with AC 
yields respectively,evidently $ 

0-py,or HC104-HOAc,ketone 5 was obtained in 87% and 62% 
orm;dlt;y,a hydro 

8 
eroxide transposition,with a hydride 

migration instead of the desired o 1 migration . Its epimer 6 yielded identical results, 

with no fragmentation products discernible in either,thus apparently contradicting Herz' 
hypothesis. 

However,when 6 or 7 was subjected to the action of FeS04-Cu(OAc)z 
obtained in 59% yield and could be converted to ester 11 by oxidation - 

,aldehyde 10 was 
and diazomzhane 
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4204 

esterification (Scheme I). 

It seems likely that the reaction may take place trough a alcoxy radical which 
undergoes B-fragmentation to generate aldehyde lO.Further support for this possibility 

;;,:;;;;z::' ?r 
the fact that the alcohol 8 whentreated with LTA-I lo or iodosobenzene 
gives yields of 72% and 56% respectively of the unssturated aldehyde 12f2 

Enzymatsc (or perhaps pseudoenzymatic) transformations of hydroperoxides to - 
aldehydes in various plants l3 have been observed any may be the route accounting for 
the formation of l,lO-see-eudesmanes.In particular,the enzymatic conversion14 of linoleic 
acid 13_hydroperoxide,to generate hexanal and 12-oxo-cis-9-dodecenoic acid,may be 
considered as formally equivalent to a hydroperoxide transposition with preferred 
migration for a vinyl radical rather than the hydrogen. 

ACKNOWLEDGEMENTS: This work has been partially financed by the C.A.I.C.Y.T. 
(Grant Ne 3190/83).A.T. is indebted to the A.I.E.T.I. Foundation for a fellowship. 

REFERENCES AND NOTES 

l.-S.M.Kupchan,R.L.Baxter,C.-K.Chiang,C.J.Gilmore,R.F.Bryan,Chem.Comm.,842 (1973). 
R.F.Bryan,C.J.Gilmore,Acta Crystallogr.,Sec.B,2,2213 (1975). 

2.-W.Herz,Y.Sumi,V.Sudarsanam,D.Raulais,J.Org.Chem.,32,3568 (1967). 
3.-P.A.Grieco,T.Oguri,C.L.J.Wang,E.Williams,J.Org.Chem.,f?1,4113 (1977). 

P.A.Grieco,T.Oguri,S.Gillman,J.Am.Chem.Soc.,102,5886 (1980). 
4.-W.Herz,Israel J.Chem.,g,32 (1977). 
5.-A.G.Gonzalez,J.Bermejo,J.L.Bret&. .Fajardo,An.Quim.,69,667 (1973). 
6.-This route to the preparation of 5 was chosen as the direct hydrogenation of deoxy- 

vulgarin gives a mixture of epimers at C4 while the hydrogenation of the corresponding 
alcohol is stereoselective. 

7.-L.Cagliotti,F.Gasparrini,D.Misiti,G.Palmieri,Tetrahedron,34,135 (1978). 
8.-J.March,"Advanced Organic Chemistry:Reactions,Mechanisms and Structure",McGraw-Hill, 

New York,1012 (1977). 
N.C.Deno,W.E.Billups,K.E.Kraner,R.L.Lastomirsky,J.Org.Chem.,35,3080 (1970). 

9.-D.Swern Ed., "Organic Peroxides",Vol.II (1971),Wiley,New York. 
Z.Cekovie.Lj.DimitrijeviC,G.DjokiC,T.Srni~,Tetrahedron,35,2021 (1978). 
S.L.Schreiber,B.Hulin,wai-Fong-Liew,Tetrahedron,42,2945 (1986). 

lO.-K.Heusler,J.Kalvoda,Angew.Chem.Internat.Edit.,3,525 (1964). 
Il.-R.Freire,J.J.Marrero," .S.Rodriguez,E.Subrez.Tetrahedron Lett.,c,383 (1986) and 

refs. therein. 
12.-All spectra (200 Mhz 'H-NMR,IR and high resolution MS)are in agreement with the 

structures assigned.6:1H-NMR(CDC13)6:8.02(bs,lH,H00-,removed by D20 exchange),3.98 
(dd,lH,J=9.9;9.9Hz,H-6),3.67(m,lH,H-l),l.2O(d,3H,J=6.8Hz,Cll~Me),O.99~d,3H,J=7.5Hz, 
C4-Me),0.99(s,3H,C10-Me).IR(CHC13)vmax.cm~1 :3520,1760.MS:m/z 235.1654(M+-OOH, . 
Cl5H2302).7:1H-NMR(CDC13)6:7.79(bs,lH,HOO-,re~o"ed by D20 exchange),3.90(dd,lH, 
J=9.9;9.8H~,H-6),3.68~bs,lH,H-1~,l.l7~d,3H,J=6.7Hz,C~l-Me~,l.O7~s,3H,ClO-Me~,l.OO 
(d,3H,J=6.7Hz,C4-Me).IR(CHC13)v,,,ax_cmv1 :3520,1760.MS:m/z 235.1579(M+-OOH,Cl5H2302). 
~:1H-NMR(CDC13)6:3.68(dd,lH,J=9.9;10Hz,H-6),3.65(s,3H,-OMe),1.19(d,3H,J=6.9Hz, 
Cll-Me),l.O5(d,3H,J=7Hz,C4-Me),0.98~d,3H,J=6.4Hz,ClO-Me~.IR(CHCl3~~~ax.c~~1 :1760, 
1725.MS:m/z 251.1628(M+-OMe,Cl5H2303).The stereochemistry of the ClO-Me was assigned 
as a- in the basis of the NOE absence between H-6 and ClO-Me.l2?H-NMR(CDC13)6:9.78 
(s,lH,-C~O),5.55(bs,1H,H-9),3.96(dd,lH,J=10;10Hz,H-6~,1.69~bs;?H,ClO-Me~,1.22(d,3H, 
J=7Hz,Cll-Me),l.ll~d,3H,J=7Hz,C4-Me).IR~CHC13~~~ax.c~~1 :1760,1716.MS:m/z 250.1550 
(M+,Cl5H2203).No exo isomer was detected. 

13.-J.A.Mattew,T.Galliard,Phytochemistry,~,1043 (1978). 
T.Galliard,D.R.Phillips,Biochim.Biophys.Acta,431,278 (1976). 
B.A.Vick,D.C.Zimmerman,Plant.Physiol.,~,780 (1976). 

14.-T.A.Galliard,J.A.Mattew,Phytochemistry,E,339 (1977). 

(Received in UK 8 July 1987) 


