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Summary: Reaction of nerol (1) with thallium(II1) perchlorate gave 6-oxabicy- 

clo[3.2.l]octane derivatives (2) and (3)) and 6,9-dioxabicyclo[3.3.l]nonane 

derivatives (4a-d) as the cyclization products. 

In the course of our investigation 1) on the thallium(II1) induced reactions of 

1,5-dienes, we reported a new type of olefinic cyclization la) of geraniol with 

thallium(II1) perchlorate leading predominantly to the five-membered carbocyclic 

products. This finding prompted us to investigate a thallium(II1) induced reac- 

tion of nerol (l)[(Z)-3,7-dimethyl-2,6-octadien-l-011 which is a geometrical - - 

isomer of geraniol. Here we wish to describe that the reaction of 1 with thal- - 

lium(II1) perchlorate under the similar condition used for the reaction of gera- 

niol gave the cyclization products; two isomeric 6-oxabicyclo[3.2.l]octane de- 

rivatives (2) and (z), and four diastereomeric 6,9-dioxabicyclo[3.3.l]nonane 

derivatives (4a-d). This reaction is remarkably different from our previous 

result of the thallium(II1) induced cyclization of geraniol. 

Treatment of nerol (1) (5 g) in methylene chloride (65 ml) with the diluted - 

thallium(II1) perchlorate solution 2)(224 ml, ca. 2 equiv.) at room temperature 

for 2 h with extremely vigorous stirring gave pale-yellow oil (4.1 g). Silica 

gel column chromatography of the 011 using n-hexane-ethyl acetate (1:4) as an 

eluent gave two fractions; the formerly eluted fraction (2.6 g) containing cyclic 

products and the later eluted fraction (1.0 g) which consisted of acyclic prod- 

ucts3). Repeated preparative gas chromatography of the former fraction gave six 
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cyclization products4) in order of elution , 2_, 3, 2, 2, 4c and 4d ( the ratio, - - 

45:15:20:10:5:5), respectively. 

The compound (3) is karahana ether 5) 
- which is a monoterpene isolated from 

Japanese hop, and the spectral data of 3 coincided in every respect with those 

of the natural products, except for the optical rotation. Comparison of the 

spectral data of L6) with those of 2 led to the structure (2) which is a posi- 

tional isomer of the olefin (3). 

The diastereomeric relations between 4a-d were apparently indicated by the 

spectroscopic properties as shown in the Table. The presence of the cyclic ketal 

moiety for 4a was clearly shown by the - 13C-NMR signals; 8 109.7(s,C-5)) 81.3(d,C- 

8), 80.3(s,C-1) and 63.7(t,C-7)ppm. These spectroscopic behaviour reasonably 

led to the 6,9-dioxabicyclo[3.3.l]nonane structures for 4a_d. The stereochem- 

istry at C-4 position was assigned by comparison of the 1 H-NMR chemical shifts 

of the secondary methyl signals of 4a-d with those of the corresponding methyl 

7) signals of the related bicyclic compounds . The stereochemistry at C-8 posi- 

tion was based on the analysis of the splitting patterns of the 1 H-NMR signals 

of C-7 and C-8 protons. 

The possible reaction path-way for the formation of these cyclization prod- 

ucts is illustrated in the Scheme. Karahana ether (3) and its isomer (2_) are - 

derived by the action of thallium(II1) perchlorate to the double bond at C-6 

position. The 6,9-dioxabicyclo[3.3.l]nonane derivatives (4a-d) are apparently 

formed by the further action of the reagent on the primarily formed rearranged 
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Table Spectroscopic Data of 4a-d 

Molecular 
formula IR(CHC13) cm-l 'H-NMR(CDCl3,lOO MHz) 6 ppm 

4a - '10H18'3 3550, 3300 0.89(3H,d,J=6.0), 1.27(3H,s), 1.39(3H,s) 
3.52(1H,d,J=6.5,C7-Hd), 3.54(1H,d,J=4.O,C8-Hg) 
3.89(1H,dd,J=6.5,4.O,C7-HIJ) 

4b '10H18'3 3550, 3400 - 1.02(3H,d,J=7.0), 1.27(3H,s), 1.40(3H,s) 
3.51(1H,d,J=6.5,C7-Hti), 3.52(1H,d,J=4.5,C8-Hb) 
3.91(1H,dd,J=6.5,4.5,C7-Hp) 

4c '10H18'3 3590 0.88(3H,d,J=7.5), 1.29(3H,s), 1.35(3H,s) - 
3.72(1H,m), 3.96(1H,m), 4.24(1H,d,J=8.0) 

4d 3590 0.99(3H,d,J=7.5), 1.36(3H,s), 1.37(3H,s) - '10H18'3 
3.82(1H,m), 4.05(1H,m), 4.27(1H,dd,J=8.0,1.5) 

intermediate. However, no five-membered carbocyclic product which was the major 

product in the reaction of geraniol was detected in the present reaction. 

The reason why the thallium(III) induced reaction is dependent on the geom- 

etry of the carbon-carbon double bond is currently under investigation. 

Scheme 
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