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Abstract—The foliar ascorbic acid (vitamin C) content of 41 species of ‘woody’ shrubs and trees 1s recorded, the mean
value for the 41 species was significantly greater (P < 00001) than that of ‘non-woody’ angiosperms previously

examined

INTRODUCTION

In a previous publication the distribution of ascorbic acid
(L-xyloascorbic acid, vitamin C) in the leaves of 211
angiosperm species was recorded [1] The mean ascorbic
acid content for the 211 species was 160 1 mg/100g—
almost three times the mean value for 10 commonly
cultivated vegetables There was a considerable disparity
between the different families examined with mean
ascorbic concentrations (mg/100 g) ranging from 60 3 for
the Compositae to 391 3 for the Primulaceae The survey
was confined, for the most part, to ‘non-woody’
herbaceous species but 1t was noted that the fohar ascorbic
content of the few trees and ‘woody’ shrubs included 1n the
survey (eg Alnus glutinosa, Betula pubescens, Buxus

semperuvirens, Cornus

sanguinea, Corylus avellana,

Fraxinus excelsior, Sorbus aucuparia) was significantly
greater (P = 0039) than that of the ‘non-woody’ species

As there are obvious biochemical differences between
‘woody’ and ‘non-woody’ species the survey was extended
to include some common trees and shrubs

RESULTS AND DISCUSSION

The results are summarized in Table 1 The mean fohar
ascorbic acid concentration 1n the 41 ‘woody’ species
examined was 29284+ 270mg/100g (mean value with
standard error of mean) This was significantly greater
(P < 00001) than the mean concentration (1579 +79)n

Table 1 Ascorbic acid content of the leaves of woody species

Ascorbic acid

Ascorbic acid

Species (mg/100 g) Species (mg/100g)
Acer campestre L 23724127(7)  Picea pungens Engelm 404 74+254(3)
Acer palmatum Thunb 2570+40(3) Pinus sylvestris L 2077+231(3)
Acer pseudoplatanus L 1937+190(3)  Populus mgra L 3265+25(3)
Aesculus mppocastanum L 1778+234(3)  Populus migra cv ‘Italica’ 2820+106(3)
Alnus glutinosa (L) Gaertn 2610+474(3)  Prunus avium L 3530+209(3)
Betula pendula Roth 41504+251(4)  Prunus domestica L 2100+ 749(4)
Buxus sempervirens L 1462+125(3)  Prunus serrulata Lindl 2237+54(3)
Castanea sativa Mill 19134+241(6)  Prunus spinosa L 403246294
Cedrus Itbami A Richard 1437+275(3)  Quercus cerns L 1496 +228(3)
Chaemocyparis lawsomana (A Murr) Parl 1428 +283(5)  Quercus pontica K Koch 2377+459(3)
Corylus avellana L 3178+321(3) Quercus robur L 2728+275(4)
Crataegus monogyna Jacq 4415+4+233(3) Rhamnus catharticus L 19651+ 18 7(3)
Fagus sylvatica L 26001+121(4) Robmma pseudoacacia L 2123+54(3)
Fagus sylvatica forma purpurea (Ait) Schneid 256 7+111(3)  Salix babylonica L 2067+356(4)
Ficus carica L 3310+306(3) Salx caprea L 32984224 (5)
Frangula alnus Mill 93751+535(@4)  Sabx fragihs L 2933+246(3)
Fraxinus excelsior L 1879+124(7)  Sambucus mgra L 29974+295(3)
Ginkgo biloba L 14334103(4)  Sorbus aucuparia L 20501+102(4)
Juglans regia L 9250+841(3) Tiha x vuilgaris Hayne 1850+61(3)
Larix decidua Mill 3045+463(6) Ulmus procera Salisb 2373+166(3)
Malus domestica Borkh 4956+ 276(5)

Mean values with standard errors the figures in parentheses are the number of samples analysed
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the 192 ‘non-woody’ angiosperms previously examined
[1

:L would have been interesting to compare, within the
same famihies, the ascorbic acid concentrations in ‘woody’
and ‘non-woody’ species, respectively, but the limited
number of local representatives of families that contain a
significant number of both ‘woody’ and ‘non-woody’
common species precluded this The mean ascorbic acid
concentrations in seven ‘woody’ and eight ‘non-woody’
members of the Rosaceac were 3394437 and 262
+190mg/100 g, respectively, but the difference did not
attain statistical significance at the P = 005 level

It would appear that the relationship between foliar
ascorbic acid and ‘woodiness’, or its biochemical cor-
relates, 1s one that merits further study
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EXPERIMENTAL

Sampling and analysis were as previously described [1] An
attempt was made to analyse as many common trees as possible,
there was no pre-selection of species for analysis The samples
were taken between April and August 1983 and some were
remeasured in September and October 1983 There was no
significant difference between the pre-September and the post-
September analyses
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Abstract—A new hydrocarbon isopatchoul-3-ene has been 1solated from the essential o1l of Cyperus scariosus The
structure and stereochemustry was assigned on the basis of spectroscopic and chemical data Its biomimetic conversion

to 1sopatchoulenol has been achieved

INTRODUCTION

The essential o1l from Cyperus scariosus has already been
reported to be biologically active in plant growth regu-
lation [1] One of 1its several known components
(cyperene [2], rotundene [3], rotundenol [3], 1so-
patchoula-3,5-diene [4], B-selinene [4], cyperenol [5],
1sopatchoulenol [5], patchoulenol [5], scartodione {6])
namely 1sopatchoulenone (3) [6] was found to be a potent
root promotor 1n the stem cuttings of mung beans [7]
During our studies for the isolation of further pure
components to test them as plant growth regulators and
to pin-point the biological activity, we have been able to
1solate a hitherto unknown hydrocarbon from the non-
polar fraction of the ol

RESULTS AND DISCUSSION

Careful analysis of the hydrocarbon fraction of the o1l
has revealed the presence of a component different from

* Present address Department of Chemustry, Hmmachal
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the already known hydrocarbons cyperene (4),
1sopatchoula-3,5-diene (5), f-selinene (6) and rotundene
(7) Repeated chromatography over silver nitrate-silica
gel (1 56) resulted 1in the 1solation of hydrocarbon
1sopatchoul-3-ene (1), C; sH,,, HRMS (M* 204 187), [2] &°
—24 9°, exhibited spectroscopic properties requiring two
tertiary methyls, a secondary methyl, an olefinic methyl
group [6107 (6H,s), 090 (3H,d,J=65Hz) 175
(3H, d, J = 2 Hz)] and an olefinic proton 549 (1H, br s)
and IR bands at 3050, 1625, 1450, 1370and 815cm ™! On
hydrogenation, 1t consumed one mole of hydrogen to
afford a fully saturated hydrocarbon identified as 1so-
patchoulane (8) by comparison of 1ts IR spectrum with
that of an authentic sample Therefore, hydrocarbon11sa
tricylic compound with the 1sopatchoulane type carbon
skeleton These properties did not match with those of any
other known naturally occurring sesquiterpene hydro-
carbon and thus ruled out a-patchoulene (9) [8] as a
probable structure

Hydrocarbon 1 on treatment with perbenzoic acid at 0°
for 1 hr yielded a hquid which was found to be a
stereoisomeric mixture of 3a,4a-epoxyisopatchoulene (10)
and 3p4B-epoxyisopatchoulane (11) by 'HNMR
spectroscopy (some of the 'HNMR signals of this



