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Abstract Stereoselectrve totol synthesis of (f)-cubitene, o diterpane isolated from termite soldiers, 

and its stereoisomer has been achieved util rzing the anion-induced intramolecular cyclization. 

Frontal gland secretions of termite soldiers are known to ploy an important role in the defence against 

potential predators. Cubitene (3 is a novel diterpene isolated OS one of the mator components of the 

defensive secretion of Eost African termites, Cubitermes umbratus, and wos shown to possess the irregular 

isoprenord structure with cis-oriented isopropenyl groups on o twelve-membered ring 
1) . In addition to our 

recent synthesis of 3Z-cembrene A (3 2) , onother component of the defensive secretion, we achieved the 

stereoselective synthesis 
3) 

of 21 ond its stereoisomer, trans-cubitene, applying the anion-induced intramolec- 

ular cyclrzotion reaction developed by us for the synthesis of macrocyclic terpenoids 
4) . 

The epoxy phenylthio ether 2, the key intermediate for our synthetic strategy, was constructed in o 

stereo-controlled fashion OS shown in Chart 1. 10,ll -Oxide-E, E-famesyl phenyl sulfide 4b) 4, was converted 

in two steps to the oldehyde 5 [v 1710 cm”, 6 9.58 (lH, t-like)] 
5) In 84% overall yield. Wittig 

reaction of 2 in benzene at room temperature afforded the unsaturated ester 9 Cv 1705 cm-l, 6 1.80 (3H, 

br.s), 6.59 (lH, br.t, J=6.7)1 (97%) which was reduced to the allylic alcohol 5 18 3.87 (2H, br.s)l in 

85% yield. Reaction of z with the chloroacetal 
6) 8 in the presence of a catalytic amount of 2,4-dmitro- 

phenol at 140°C yielded the chloroketone 3 
7) 

the Claisen rearrangement product, in 61% yield. DIBAL 

reduction of 9, at -78OC produced a mixture of chlorohydrins I,0 and 11 quantitatively their ratio being 

co. 10 * 1’). These chlorohydrins were easily separated by flash column chromatography (n-hexane-ether, 

15-l). Although the relative stereochemistry of l,O and 1Q was not determined at this stage, the mator 

product I,0 was found to have the desired stereochemrstry (vide infro). Each chlorohydrin was converted to -- 
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the corresponding epoxrdes 2 (99%) ond 1,2 (99%) by conventional base treatment. Thus, desired epoxide 

2 was synthesized in highly stereoselective manner. 

LiAlH4 

ether 

2. 
I 

/ 

DIBAL 

hexane 

Chart 1 

When the epoxide 3_ In dry THF was treated with n-BuLr in the presence of 1,4-diazabicyclo[2.2.2l- 

octane initially at -78’C (70 min. ), then at 0°C (overnight), two cyclizatron products 12 and lzb 
9) 

(ratio=ca. 2 3) were formed in 71% yield as shown in chart 2. In contrast, cyclization of the epoxide 

7) 
1,2 under the same condrtion yielded essentially the single product 13 , m p. 89-91°C, In almost the same 

yield. Although stereochemical relatianshrp of 1’3_a and 1Lb is not clear, desulfurization of the mixture 

afforded a single alcohol 1,5 (93%) Indicating that these are epimeric regarding phenylthio group. The fact 

that CMR spectrum of l,S showed methyl signals at 14.69 and 15.01 ppm 
TO) revealed that both double bands 

In the ring remain E-configuratron and therefore no isomerization of C2 -C double bond occurred during the 3 

cycl~zation and desulfurization steps. Dehydration of 12 with SOC12 rn pyridine afforded the tetraene J 

(61% yield after purrfrcation by AgN03-impregnated silrca-gel chromatography), which showed superimpos- 

able PMR and CMR spectra with those of natural cubitene 
T,TT) . Using the same sequence of reactions, 

another cyclrzatran product 1,4 was converted to the tetraene g, trans-cubitene, via the alcohol 12 in 

66% overall yield. E-configuration of C2-C3 double bond In these products was evidenced again by the 

chemical shifts of methyl groups in CMR spectra. 
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