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SYNTHETIC COMMUNICATIONS, 23(18), 2503-2510 (1993) 

EPOXIDES FROM MYRCENE : SELECTIVE OBTENTION 

ValCry Fauchetb, Bernadette Arreguy-San Miguelc, 
Martine TaranC and Bernard Delmond*a 

a) Laboratoire de Chimie Organique et Organomdtallique (URA 35) 
Universitb Bordeaux 1,35 1, cours de la LiMration 

33405 TALENCE CEDEX FRANCE 
b) Institut du Pin, Universit6 Bordeaux 1 

35 1 ,cows de la LiMration 33405 TALENCE CEDEX FRANCE 
C) UER des Sciences Pharmaceutiques, Universitt! Bordeaux II 

Abstract : 1,2-and 3,lO-epoxy myrcene are selectively obtained from 
dihydroxy derivatives prepared by an oxidation reaction of myrcene with 
potassium permanganate. 

Myrcene 1 is a monoterpene compound, easily obtained according to an 

industrial process by pyrolysis1 of P-pinbne 2 one of the two major 

constituents of Pine turpentine. On account of its availability, myrcene is a 

widely used intermediate in the chemistry of perfumes2-5, vitamin A6 2 and 

other terpeno'ids. 

*To whom correspondence should be addressed. 
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2504 FAUCHET ET AL. 

I 

Epoxides being versatile synthetic tools, we wish to report in this 

communication a method for the selective obtention of mono epoxides 5 and 6 

from myrcene 1. 

4 - - 5 - 6 

When the oxidation reaction of myrcene 1 is performed by means of 

peracids7 (metachloroperbenzoik acid), 6,7-epoxy myrcene 4 was almost 

exclusively produced. This epoxide could also be prepared, by a 

cycloalcoxydehalogenatione ieaction, from 6-halogeno-7-hydroxy derivatives, 

obtained by treatment of myrcene 1 with N-halosuccitr-imide/H20 system. 

In order to obtain mono epoxides on 13-diene moiety of myrcene, we 

have thought use dihydroxy compounds as precursors of epoxidic function, via 

hydroxy-tosylates (scheme 1). 

Thus, by oxidation of myrcene 1 with potassium permanganate, at low 

temperature for one hour, in the presence of benzyltributylammonium chloride, 

we have obtained after purification with 56% yield, a mixture of hydroxy 
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EPOXIDES FROM MYRCENE 2505 

*OH OH 

7 - 

9 OH - 

- 8 OH 

I TsCl 

OH lo 

Scheme 1 

compounds 1 and 

(silica gel), then caracterized. 

which can be easily separated by column chromatography 

From each corresponding diols, the selective reaction of tosyl chloride 

with primary hydroxyl group gave hydroxy-tosylates 2 and U. 
The treatment of hydroxy-tosylates 2 and fi in cyclohexane solution 

with alumina oxide9 led to 1,2-epoxy myrcene 5 and 3,lO epoxy myrcene 

respectively. 

Thus from myrcene 1, the three mono epoxides could be selectively 

prepared. The oxidation of 1. with peracids gave 6,7-epoxy, while 1,2- and 3,lO 

epoxy were obtained via hydroxy-tosylates after oxidation with potassium 

permanganate. 
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2506 FAUCHET ET AL. 

These new compounds exhibited interesting structural features, in 

particular a vinyl-epoxy moiety, and would be used as intermediates to access 

to highly functionalized acyclic terpenoids, key precursors in the chemistry of 

perfumes and vitamins. 

EXPERIMENTAL SECTION 

Column chromatography was performed with MERCK silica gel 60,70- 

230 mesh ASTM. lH and l3C NMR spectra were recorded at 250 MHz on a 

BRUKER AC 250 spectrometer using CDC13 as solvent. Chemical shifts are 

recorded as 6 values in ppm from internal tetramethylsilane. 

Solvents were freshly distilled from drying agent in a nitrogen 

atmospher. Myrcene was a generous gift of “DCrivCs RCsiniques et 

TerpCniques” (DRT) DAX (France). 

Oxidation of rnyrcene 

A solution of 2,61g (16.5mmol) of potassium permanganatell and 5.328 

(1 6.5mmol) of benzyltributylammonium chloride in 500ml of methane 

dichloride was stirred during three hours. The solution was cooled to -5OC. 

then 5g (36mmol) of myrcene was added, under stirring for one hour. 

The reaction mixture was successively treated with NaOH (5g in 80mL 

H 2 0 ) ,  NaHS03 (5g in 80mL H20), H2SO4 (log in lOOmL H20), then 

extracted with Et20. 
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EPOXIDES FROM MYRCENE 2507 

The organic solution was washed with H20, dried (MgS04) and 

evaporated under reduced pressure. 

A rapid column chromatography (Si02) in order to eliminate excess 

myrcene and light products, gave 2.09g of (1 :1) dihydroxylatedlo compounds 

Z and 8 which were separated by column chromatography (Si02). 

Elution with 6 : 4 petroleum ether-ether as an eluent gave : 

1,2-dihydroxy myrcene 2 (8 18mg) 

'H NMR (CDC13) 6 : 1,60 (3HA1.68 (3H,s), 3.46-3.71 (CkOH, m), 

4.16-4.20 (CTI-OH,m), 4.96 and 5.13 (C&=C,m), 5.10 (CH=C,t) 

13C NMR (CDC13), 6 : 17.8 (C-9), 25.7 (C-8). 26.6 (C-5), 32.7 (C-4), 

65.9 (C-1)- 75.4 (C-2), 110.5 (C-lo), 124.0 (C-6), 131.8 (C-7), 

148.3 (C-3) 

3,lO-dihydroxy myrcene 8 (755mg) 

lH NMR (CDC13) 6 : 1.57(3H,s), 1.65 (3H,s), 3.46 (C&OH,m), 5.08 

(CH=C,t) 5.20-5.36 (Cb=CH,m), 5.72-5.84 (CH=CH2,m) 

13C NMR (CDC13) : 17.7 (C-9), 22.0 (C-5), 25.7 (C-8). 36.8 (C-4), 68.8 

(C-lo), 76.3 (C-3), 115.1 (C-1), 124.2 (C-6), 132.1 (C-7), 140.7 (C-2). 

Obtention of l,2-epoxy myrcene 5 and 3,lO-epoxy myrcene 6 

* To a solution of 1,2 dihydroxy myrcene z (2.3g. 13.5mmol) in pyridine 

(1OmL) was added at O°C tosyl chloride (3.11g, 16mmol). After stirring for 

three hours, the reaction mixture was hydrolysed with 10% HC1, extracted with 

D
ow

nl
oa

de
d 

by
 [

R
M

IT
 U

ni
ve

rs
ity

] 
at

 0
4:

30
 0

5 
Ju

ne
 2

01
3 



2508 FAUCHET ET AL. 

Et20, washed with 5% aqueous hydrochloric acid, H20 and dried over 

MgS04. 

Removal of the solvent gave tosyl derivative 2 (3.55g, 81% yield) 

1H NMR (CDCl3) 6 : 1.57 (3H,s), 1.66 (3H,s), 2.43 (3H,s), 3.88-4.11 (CkO- 

m), 4.30 (CH-0,m) ,4.96 and 5.11 (C& = C,m), 5.04 (CH = C,t), 7.30-7.76 

(&m). 

According to the same procedure, from 3,lO-dihydroxy myrcene & 

(1.62g, 9.5 mmol) and tosyl chloride (2.19g, 11.5 mmol) we have obtained 

tosyl derivative J& (2.438 ,79% yield). 

IH NMR (CDC13) 6 : 1.52 (3H.s), 1.61 (3H,s), 2.41 (3H,s), 

3.86 (C&O-,s),5.00 (CE= C,t) , 5.15-5.33 (C&=CH,m), 5.64-5.75 

(CH = CH2.m), 7.28-7.77 (Ar,m). 

* A solution of 2-hydroxy-1-tosyl derivative 2 (3.558, 11 mmol) in 

cyclohexane (30 mL) was stirred during 12 hours with desactivated neutral 

alumina (37g). After filtration and washing of alumina with Et20, the organic 

layers were evaporated off under reduce pressure to give 1 ,2-epoxymyrcene 5 ( 

1.5g , 90% yield). 

IH NMR (CDC13) 6 :1.53 (3H,s), 1.61 (3H,s), 2.55-2.81 (Ck-O,m), 3.25- 

3.28 (CH-O,m), 4.89-5.08 (C&=C,m), 5.03 (CH = C,t). 

'3C NMR (CDC13) 6 : 17.7 (C-9), 25.7 (C-8), 26.7 (C-5), 30.8 (C-4), 47.9 (C- 

l), 53.8 (C-2), 112.3 (C-lo), 123.7 (C-6), 132.0 (C-7), 145.3 (C-3). 

According to the same procedure, from 3-hydroxy- 10-tosyl myrcene lQ (2.438 

7.5 mmol) and 25g of alumina oxide, we have obtained 3,lO-epoxy myrcene 6 

(l.lg, 93% yield). 
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EPOXIDES FROM MYRCENE 2509 

‘H NMR (CDC13) 6 : 1.60 (3H,s), 1.68 (3H,s), 2.66 - 2.80 (C&O,m)5.10 

(CH = C,t), 5.18 - 5.38 (C& = CH, m), 5.71 - 5.82 (CfI = CH2.m) 

l3C NMR (CDC13) 6 : 17.7 (C-9), 23.7 (C-5), 25.7 (C-8). 33.6 (C-4), 55.1 (C- 

lo), 58.5 (C-3), 116.5 (C-l), 123.6 (C-6), 132.1 (C-7), 137.5 (C-2). 
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