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Studies on the Stereochemical Course of Selenium-assisted Cyclisation : 
Biogenetic-type Synthesis in the p-Menthan Series 

By TETSUJI KAMETANI,* HIROSHI KUROBE, and HIDEO NEMOTO 
(Pharmaceutzcal Instztute, Tohoku Unzverszty, A obayama, Sendaz 980, Japan) 

Summary Acid-catalysed cyclisation of the @-hydroxy 
selenide (3) derived from linalyl acetate (1) afforded the 
trans-P-methans (4) and (5 ) ,  the structures of which were 
confirmed by their transformation into (6) ,  (€9, (9), and 
(11) and by alternative synthesis of these compounds 

IN the field of polyolefin cyclisation a variety of reagents 
have been used recently l y 2  As a continuation of our study 
of the use of organoselenium compounds in the synthesis of 
natural products3~* we investigated the stereochemical 
course of a selenium-assisted cyclisation reaction resulting 
in carbon-carbon bond formation and here report a novel 
intramolecular rearrangement of the phenylselenyl-group 
during stereoselective olefinic cyclisation 

The @-hydroxy selenide (3), prepared by the epoxidation 
of linalyl acetate (1) using m-chloroperbenzoic acid followed 
by treatment of the resulting epoxide (2) with benzene- 
selenolate anion,5 was treated with trifluoroacetic acid in 
dichloromethane to give the P-menthans (4) (yield 6 3%) 
[vmax (CHCl,) 1720cm-l, 8 (CC1,) 170 (3H, S, Me), 173 
(3H, s, Me), 2 0 (3H, s, OAc), and 4 73 (2 H, br s, olefinic H) , 
m/e 350, 352 (n/r+)] and (5) (yield 36%) [vmax (CHCl,) 1780 
and 1730 cm-', 6 (CC1,) 1 52 (6H, s, 2 Me), 1 75 (3H, s, Me), 
and 2 0 (3H, s, OAc), m/e 464, 466 (&I+)] The structures 
of compounds (4) and (5) were established as follows The 
P-menthan (13), t obtained from limonene (12) by successive 
treatment with m-chloroperbenzoic acid and benzene- 
selenolate anion, was treated with 30% H202 followed by 
heating to give trans-p-mentha-2,8-dien-l-ol (14) $ The 
acetate (9), obtained from (4) by successive oxidation (30% 
H202) and elimination (reflux in benzene) of the phenyl- 
selenyl-group, was identical to the compound resulting from 
acetylation (Ac20, dimethylaminopyridine, pyridine) of (14), 
but the alcohol (6),  prepared by hydrolysis (KOH, EtOH) of 
(4), was not identical to (13) These results strongly 
suggest that the structure of (4) is as shown in Scheme 1 
Furthermore, the p-menthan (16), obtained from the 
a-terpineol (15) by successive oxidation (m-chloroper- 
benzoic acid) and epoxide opening with benzeneselenolate 
anion, was converted into trans-p-menth-%en- 1,8-diol (17) 
[vmax (CHCl,) 3600 cm-l, 8 (CCI,) 1 17 (3H, s, Me), 1 22 (6H, 
s, 2 Me), and 5 82 (ZH, br s, olefinic H),  m / e  170 (AW+)] 
by treatment with 30% H202 followed by heating The 
diacetate (11), prepared from (5 )  uza (7) by successive 
hydrolysis (K2C03, MeOH), oxidation (30% H,02), elimina- 
tion (reflux in benzene), and acetylation (Ac20, dimethyl- 
aminopyndine, pyridine), was identical to the compound 
obtained by acetylation of (17), but the diol (8), resulting 
from the hydrolysis (KOH, EtOH) of (7), was not identical 
to (16) These results suggest that the structure of (5 )  is as 
shown in Scheme 1 

D O A C  

A 
(9) 

R 

VePh 
8 I 

R 

(12) R = -CHMe = CH2 
(15) R = -CMe,OH 

1131 R = - CHMe = CH2 
(16) R = - CMe,OH 

D O H  
I 

ii 
(14) R = - CHMe = CH2 

(17) R = -CMe20H 

SCHEME 1 

I- This compound was purified by column chromatography on silica gel using hexane-ethyl acetate ( 2  1) as eluant and the structure 

The compound (14) thus obtained was identical to an authentic sample by spectral comparison (T Sato and E Murayama, Bull 
established from comparison of spectroscopic data with those of stereo- and regio-isomers 

C k m .  So6 J p n ,  1974, 47, 715) 

Details will be reported elsewhere 
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Thus we have shown the stereochemical course of a new 
type of cyclisation assisted by an organoselenium group and 
this result may be explained by the reaction mechanism 
shown in Scheme 2 in which the selenium cation (20), 
generated by participation of olefin in the seleniranium ion 
(18) via (19), is substituted with a trifluoroacetoxy-group 
(path a) to give compound (5) and deprotonated by a 
&fluoroacetoxy-group <path b) to afford compound (4). 
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