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Ab&act-A &as chroma~phic investigation of the cpsential oil of Aframomrun mala (Zingiiraaac) has 
mvcalcd that ti constituenta am predominantly monotorpcnoid. The Cl6 hydrocarbons, o- and pkaycnc. 
reputed to be present in this oil could not be detected. 

INTRODUCTION 

Two “modi&ations” of an unusual hydrocarbon, C 16 H 28, were described by Worsley’ as 
occurring in the essential oil of the seeds of Afrumomum m&u (Zingiberaceae). The essential 
oil had been separated by distillation into several fractions, one of which Worsley treated 
with resorcinol to remove cineole. The liquid which remained he fractionally distilled over 
sodium and under a current of hydrogen to give the two “modifications” which he termed 
a- and Bkayene. On the basis of molecular refraction data, a- and /3-kayenes were said to 
contain a cyclobutane and a cyclopropane ring respectively. The current interest in small-ring 
compounds prompted the present reinvestigation of the essential oil of A. m&z. It was 
found in fact that the monoterpenoid fraction of this species contains a-pinene, p-pinene, 
sabinene, a-phellandrene, limonene, and 1,8-cineole. 

RESULTS AND DISCUSSION 

Consideration of the boiling points given by Worsleyl for the kayenes and the fact that 
these hydrocarbons were said to distill in the same fraction as cineole, suggested that the 
kayenes were monoterpenoid rather than sesquiterpenoid. In fact, the present study of the 
essential oil of Aframomum maka by gas-liquid chromatography (GLC) has not disclosed the 
presence of a compound, Cl&&s, in the proportion suggested by Worsley, since distillation 
showed that the monoterpene fraction accounted for 85 per cent by weight of the essential oil. 
The mole percentage composition of the monoterpene fraction of the essential oil was 
determined by both “marker” and “internal normalization” techniques2 as a-pinene 
(loo/,), /I-pinene (21x), sabinene (14%), a-phellandrene (lx), limonene (15x), 1,8cineole 
(39 “/,) and an unknown (1%). The quantity of cineole in the essential oil was also determined 
by the method of Cross, Gunn and Stevens’ in which the optical densities for the principal 
C-O stretching absorption at 1085 cm-’ in the i.r. were measured for a series of CS2cineole 
mixtures of known concentration and then for a CS2 solution of the essential oil; the weight 
percentage of cineole was again found to be close to 39 per cent. It seems possible that the 
two “modi&tions”, a- and fi-kayene, claimed by Worsley’ were partially separated mixtures 
of p-pinene and sabinene. 

l PIwent address: Department of Chemistry, St. !b&ator’s College, St. Andravs, Scottand. 

* G. Wousux, Bull. Imp. Chem. Inst. 32,258 (1934). 
2 A. I. M. KEULEMANS, Gas CIvomatogru_& (2nd Ed.), Rainhold, New York (1959). 
3 A. H. J. Cbes, A. H. GUNN and S. 0. E. S’nwzra, Perfionery andEssent. Oil Record& 226 (1958). 
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As suggested by von Rud1off.j chemotaxonomic investigations based on GLC examina- 
tions of essential oils should become widespread, and it is interesting to note that there is a 
general similarity in the monoterpene constituents of the essential oils of A. /)~u/n. .1. L~I~U.UI- 
,fohni5 and Elettaria carahmmwn s (Zingrberaceae). 

EXPERLMENTAL 
Seeds of AfraF?loFlfllFll Fllda which had been macerated in water for 2 min. were Steam 

distilled to give an oil which was extracted from the water layer with light petroleum (b.p. 
40-60.). This extract was dried with sodium sulphate. filtered and the solvent removed 
under reduced pressure to give the essential oil ( I.5 per cent. ~2 1.4663 : Worsley reported 
3.2 per cent. &’ 1.4693). The essential oil was analysed by gas -liquid chromatography on a 

Pye Argon Chromatograph as in Table 1. 

T&ELF. 1. CAS-LIOIIILI CHROLlAJ(GR.\PHI(’ RELATIVE KFJXNTIOFc TIMES 01‘ tCS1 SJ14L OIL ~‘OhSTlTl’FX IS 

Constituent 

n-Pinenc 

B-Pinene 
Sabinene 
a-Phelhndrene 
Limonene 
Cineole 
Unknown 

25”” 20”” 
Silicone T.T.P. 

(80’) (88 ) 
- __ -.... 

140 I.00 
WY (10)’ 
I.% I-78 

I.68 
14lu 

2.37 
290 
24 

Column (temp. in parentheses) 
__ ___ .______ _ _ --.- ----.. 

20”‘, 5O,, 20”” 
Ap.L Ap.L P.E.G. ho0 
(107‘) (73 ) (148 ) 

Ial 1m Ia0 
(61)* (J-7)* (%o)+ 

I .3x 1~46 I -13 
I .23 I.30 

I.78 x0 
I.98 2.30 2.3.x 
I.80 ‘.1X 
2m 2 w 

--- .> 
5”” 

P.E G. 600 
(50 ) 

la0 
(2.3P 

1.87 
2.08 
3.12 
3*56 
.bl3 
6.42 

Columns (46 in. r & In.): Silicone-Silicone oil, T.T.P.--tritolyl pholphate. AF.L -Ap~ezon “1.” and 
P.E.G. @XX-polyethylene glycol. M.W. 600. all on Cehte. 100-120 mesh. 

* Retention time for a-pinene. in min. 

The essential oil was also chromatographed on a preparatrve scale GLC column ( 120 in x 2 
in.) of firebrick coated with 20’1,; silicone oil at 155’ and several fractions were collected in 
traps cooled with liquid air. The first fraction had $ 14650. b.p. IN-155 at 760 mm 
(pure a-pinene had FIN 1.4658. b.p. 154. at 760 mm) and an i.r. absorption spectrum Identical 
with that of a-pinene. CLC analysis of the second fraction whose 1.r. absorption bands at 
3080. 1650 and 790 cm- I were consistent with an exomethylrne group. showed the presence 
of two components. Ozonolysis of this fraction gave a mixture of hctones whose GLC re- 
tention times were identical with those of nopinone and sabina ketone, indicating that the 
components of the second fraction were p-pinene and sabinene. The physical properties of 
the third fraction (n2,” 1.4722. b.p. 174-176’ at 760 mm) were Identical v%ith those of pure 
limonene (no 1.4775. b.p. 176176.5- at 760 mm). The i.r. spectrum of the fourth fraction 
(ng 14625, b.p. 176 at 760 mm) was identical with that of cineole 012 I4ShZ. b.p. 176 at 
760 mm). A resorcinol complex was formed (m.p. 78‘) by mixing a saturated solution of 
resorcinol with fraction 4. 

.4~X,Ju,clcdge~~~~ts--One of us (R. J. H.) is Indebted to the Department of Scicntilic and Industrial Research 
for a maintenance grant. We thank Mr. Bray of the Tropical Products Institute for bringing this problem 
to our attention and for supplying the seeds. 
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