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Abstract. E, E- and 2Z,6E-hedycaryol phenyl sulfides were converted by T2.3lsigmatropy of 

their sulfoxides to the same ally1 alcohol which in turn afforded cadinane derivatives stereospecifically 

by the action of acids. 

In the previous paper 
1) we reported unexpected cyclizations of isameric hedycaryol phenyl sulfides 

to eudesmane carbon skeleton. Since our original aim was to achieve the transformation of germacra- 

dienes to cadinane carbon skeleton and to observe its stereochemical requirement, we next tried an 

alternative route, A- D, using the same sulfides. In this communication we describe the stereospecific 

transformation of E, E- and 2Z,6E-hedycaryol phenyl sulfides to cadinane derivatives based on the 

strat&o_ moH_ aoH_ qH 
A ! 5. 

D OH 

When E, E-hedycaryol phenyl sulfide !, 
T,2) was oxidized with Nal04 (dil. MeOH, O”, 20 hrs), 

3) two isomeric sulfoxides, &r and $ , were obtained in 59% and 34% yields, respectively. From 

spectral data it is clear that they are configurational isomers on sulfur. The mixture 2_a+s, when 

treated with Et2NH in refluxing MeOH, yielded a single ally1 alcohol 3_ (72% yield from 9 after 10 

days. Similar oxidation of the 22,6E-isomer 4_ 2) 
and the rearrangement (Et2NH, room temp. 18 hrs) 

of the unstable sulfoxide mixture 2 resulted gave the same ally1 alcohol 3 (65% yield from 2) as a 

single product. The facts that the PMR spectrum of 2 indicates E-configuration of the newly-formed 

disubstituted double bond (Jz16.0 H ) z and that the same alcohol 2 is obtained as a single product 

culminated in the assignment of configuration in 2, when the stereochemical course of the l?!.3lsigma- 
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H 

tropic rearrangement of a sulfoxide (parpendicular disposition of the cleaving C-S bond and the plane 

4) of the double bond) is taken into consideration. Transition states of the rearrangement can be 

depicted OS shown (E and 5J) 5) 
for each case. 

The ally1 alcohol 2 thus obtained always gave four products, the dienols $_ and z, and the diols 

8_ and 2, on treatment with various acids. For example, with 3N-H2S04 (aq. acetone, O”, 50 min) 

yields of k+z (1 : 1, mixture), g and z were 15%, 81% and trace, respectively, and with 10% HC104 

(aq. dioxane, O”, 20 min), they are 24%, 33% and 25%, respectively. With p-TsOH (refluxing ether, 

18 hrs) 6, z and 8+2 were formed in 44%, 42% and 13% yield, respectively. 

3- 
* 

‘+qH +qH 

s OH 
z 

z: endo F 

While the structure of 2 was unequivocally established by X-ray crystallographic analysis 6) , that 

of p was confirmed by its conversion (oxymercuration and reduction) to 2 and that of z by the chemical 

correlation with Gcadinene 10 7) 
utilizing the following reaction sequences; 1) SOCI /Py, 

2 
ii) 9-BBN, 

H202, iii) MsCI/Py, iv) LiAlH4. The structure of 8, was based on the spectral evidences: Large 

chemical shift differences between NMR spectra of & and 2 are observed only for one methyl group 3) 

(PMR: AGO. 11 ppm, CMR: AG7.9 ppm) suggesting 8, to be epimeric only at a carbinyl carbon. Thus, 

all the products were shown to have an identical carbon skeleton corresponding to natural cadinenes 

and cadinols. 
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The configuration of the products 6, - 2 suggests only one conformation 3& to be involved to give 

the bicyclic cation F. In this conformation, the allylic hydroxyl group is equatorially oriented and 

suited for elimination (maximum overlap between the developing carbonium p-orbital and r-electron of 

the neighboring double bond) and the carbon atoms are suitably located for the formation of Z-double 

bond and the C-C bond. Therefore the entire sequence 3AeE may well be a concerted process. 

HO 

7) 
The present results show a marked contrast to the acid-catalyzed cyclization of germacrene D TJ , 

where products with both cadinane and muurolane carbon skeletons were resulted in 52% and lS%yields, 

respectively, olong with other products. In the light of stereospecific cyclization revealed in the present 

study, intervention of two conformational species k (without OH) and s in the allylic ion should be 

considered in the cycl ization of 11. The present results also shed light to the undetermined stereochem- 

istry of obscuronatin 2 isolated from a soft coral 
8) . Since 1,2 has been converted to biflora- 

4, 10(19), 15-triene 1,3 9) with the cadinane stereochemistry, g is most likely to possess the configuration 

identical with s8). 

q Hom-& Others 
hr - ii 

Finally we suggest stereochemistry of the sulfoxides g and 5 as shown on the following basis. 

The C2.3Jsigmatropic reaction is much slower for g than for 2 and when the reaction with the mixture 

was stopped after 3 days, pure $ was recovered in 20% yield in addition to 3_ (54%). The difference 

in the reaction rate is rationalized 5) in terms of a steric compression between phenyl group and the 

bulky -CMe20H in the transition state of 2_0 but not $. In the sulfoxide mixture 2 no such compres- 

sion is expected (* and 2) and the reaction proceeds much faster (vide supra). 
-- 
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