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was stirred at room temp for 4 hr, after the mixture was cooled to
0°, 34 g (32ml, 03 mol) of 30¢; H,0, was added The reaction
mixture was stirred at 0° for 1 hr and extracted with Et,O The
Et,0O layer was separated, washed and dned The Et,O was
removed, and an oily hquid (7 3 g) was obtained which was a
mixture of methyl pentyl disulfide and dipentyl disulfide Methyl
pentyl disulfide was punfied by prep GC and agreed n all its
spectral properties with the natural compound

Pentyl hydrodisulfide was synthesized by oxidation of 1-
pentanethiol (4 5g, 005 mol) and Na,S (39g,005mol) with 34 g
30% H,0, in 50g 109, NaOH Pentyl hydrodisulfide was
purified by prep GC and agreed 1n all its spectral properties with
the natural compound
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Abstract—A study of the n-alkanes of Hypericum perforatum L revealed the presence of all members in the series
C,6—C,o Contrary to previous reports the prevailing n-alkane was found to be nonacosane which was 1solated 1n the
pure state and 1dentified on the basis of physical and spectral properties

INTRODUCTION

The presence of antibacterial substances 1n species of the
genus Hypericum has been known for almost 40 years
[1-3], extracts of H perforatum have been used chinically
1n Russia to treat infections [4],and in the U S A asafood
preservative [3] Recently we reported on the relative
stereochemstry [ 5] of the active principle which has been
designated hyperforin [4, 6] As part of our study on the
constituents of H perforatum which i1s commercially
available as dried plant material from Scandinavian
drugstores, we wish to report the results from an examin-
ation of the hydrocarbon fraction of the acetone extract

RESULTS AND DISCUSSION

GC/MS and co-chromatography with authentic al-
kanes revealed the presence of all n-alkanes 1n the series
C,6C,o Nonacosane (C,oHgo) prevailed and was ob-
tained 1n virtually pure state (mp 63-64°) and 1dentified
beyond doubt on the basis of physical and spectral
properties

Except for octacosane, none of these n-alkanes have
previously been reported to be present in H perforatum
Mathis and Ourisson claimed to have 1solated a mixture
of octacosane and triacontane (C,oHg,) judging from 1ts
mp, 63-64°, and mass spectrum [7] The former of these
n-alkanes was present 1n our material in minute quantities
(cf Table 1), while the latter was possibly present but 1n
too small amounts to be identified with certainty Zellner
and Porodko [8] reported on the hydrocarbons of H
perforatum and suggested the presence of C,;Hgq and
C,6H,, on the basis of combustion analysis and MW
determination according to Rast Because of the exper-
imental errors associated with these methods, the fact that
the mp (63°) of therr C,3Hgg-sample corresponds well
with that of nonacosane, and due to the dominance of
nonacosane n our plant material, we have reason to
question the previously reported identifications of octa-
cosane, triacontane and C,;Hgg

Saturated straight and branched hydrocarbons of shor-
ter chain have previously been reported to be present 1n
the essential o1l of H perforatum 2-methyloctane [9, 10],
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Table 1 Dastribution of n-alkanes
in Hypericum perforatum

n-Alkane* %
CicHay 20
Ci7Hse 33
CisHss 57
CisHao 80
CioHy, 63
Cy Hy, 188
Ca:Hys 37
C23Hys 129
CaaHso 16
CisHs, 79
Cy6Hsa 03
C,7Hs6 40
CysHsg 02
C,9Hgo 244

* Total wt of n-alkanes per kg
dried material 1470 mg

n-nonane [9, 10], 3-methylnonane [ 10], n-decane [10], 2-
methyldecane [10, 11], n-undecane [10, 11], n-tridecane
[10] and 2-methyltridecane [10] Our GC analyses
revealed minor peaks between those representing the n-
alkanes which might be due to branched, saturated
hydrocarbons However, they occurred m too small
quantities to permt rehable 1dentification

EXPERIMENTAL

Plant material Dried leaf matenial of H perforatum (Herba
hyperict) was purchased from Norsk Medismaldepot, Oslo A
voucher specimen 1s deposited at the Department of Pharmacy,
University of Oslo

Extraction and 1solation Dried, powdered plant materal (1 kg)
was extracted with Me,CO (81, 5 days) at room temp Portions
(4 g) of the concd Me,CO extract (25 g) were fractionated on a S1
gel column (120 g) yielding non-polar fractions (747 mg each) on
elution with CHCl; (400 ml) A partial separation of the shorter
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and longer chan hydrocarbons was achieved by re-
chromatography of the non-polar matenial (4 6 g total), on a S1 gel
column (120g), by elution with EtOH (500 ml) followed by n-
hexane (500 ml) furmshing two major fraction- (3335mg and
1058 mg, respectively) These fractions were re-chromatographed
on S1 gel columns giving, on elution with n-hexane and n-
hexane—CHCI; (9 1), sub-fractions consisting of satd hydro-
carbons only, as judged from GC (2 59, OV-1, 180cm x 1 9mm
silamzed) and GC/MS The n-alkanes were, except 1n the case of
nonacosane which was isolated 1n essentially pure state (see
below), identified on the basis of ther MS and by co-
chromatography with authentic compounds, cf Table 1 One of
the fractions crystallized and 1ts main component (ca 90 ¢, GC)
was further purified via its urea complex yielding nonacosane,
(358 mg), punity (GC) > 98 %, mp 63-64° (n-hexane, it [12] mp
64°), high resolution MS 408 4684 (calc for C,oHg,, 408 4695),
13C NMR (15 MHz, CDCl;) & 141, 227, 297 and 320
(corresponding signals for authentic C,sH,q 6 142, 228,298
and 320)
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