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Abstract—?H Labelled deoxyloganin gave ca a 30 %, incorporation into each of dihydrocornin and cornin in Verbena
officinalis plants before their flowering. The incorporation, as measured by mass spectrometry and *H NMR

INTRODUCTION

In an earlier paper [1], we reported the effects of
metabolic period, dose and application method on the
incorporation of deoxyloganin (1) into dihydrocornin (2)
and cornin (3) in flowering plants of Verbena officinalis L.
We found that the incorporation of 1 into 3 was efficient
in the dose range 0.5-5 umol/g plant. Furthermore, a
metabolic period of 7 days seemed optimal, whereas the
method of application (wick- or cut stem-feeding) had
little effect on the degree of incorporation. As a sup-
plement to these results, we were interested in the effect of
the plants’ age on the incorporation of 1. Previously,
Horodysky et al. showed [2] that the incorporation of [ 2-
t4*Cmevalonate into 3 in V. officinalis increased until the
plants were 4 months old. Past flowering, the incorpor-
ation was very low. We were, however, interested in
knowing whether the same conclusion was valid for an
advanced precursor such as 1. Hence, we report the results

of a series of feeding experiments with *H-labelled 1 to V.
officinalis at different stages of development.

RESULTS AND DISCUSSION

[Methoxyl-H] deoxyloganin (1) was prepared by
treatment of deoxyloganic acid with C*H, N, [1]. We had
shown earlier [3] that the methoxycarbonyl group of 1 is
preserved during the conversion of 1 into cornin (3). The
precursor was fed as an aqueous solution to V. officinalis
plants by letting the cut stems suck up the solution. After
the experiment, the glucosides were isolated and the
iridoids were separated by reversed-phase chromato-
graphy. The *H content in dihydrocornin (2) was
measured by mass spectrometry whereas cornin was
acetylated to give cornin tetra-acetate (3) which was
crystallized from ethanol. The *H content of 3 was
estimated by *H NMR spectroscopy [3].

Table 1. Incorporation of 1 into 2 and 3 in V. officinalis*

Young shoots

Just before flowering

In the middle of Late in the

Stage of development (5-10cm) (15-20cm) flowering periodt flowering period
Amount of plant (g) 18 14 16 18
Amount of [Methoxyl-*H]-1 fed (mg) 220 219 24.0 11.6
Mol/g plant 33 4.2 4.8 1.7
Isolated 2

Amount (mg)t 115 9.4 7.5 23
Enrichment (%) 62 67 76 78
Incorporation (%) 33 29 23 15
Isolated 3

Amount (mg) 240 143 149 101
Enrichment (%)) 2.8 4.0 24 0.5
Incorporation (%) 31 27 14 4.5

*The precursor was administered as an aqueous solution to shoots cut from second year plants.

tThese data have been reported earlier {1].
fMeasured by HPLC [1].
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The results presented in Table 1 show that the incorpor-
ation of 1 into 2and 3 in V. offinalis was extremely efficient
in young shoots. During the flowering period, however,
the incorporation decreased significantly. Previously, we
had shown [3] that the incorporation of 1 into 3 in V.
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officinalis plants, past the flowering stage, was too small to
be measured by ‘H NMR (< 0.5%).

These results suggest that immature plants should be
used in biosynthetic experiments with advanced pre-
cursors, unless other information is at hand.

EXPERIMENTAL

The experimental techniques, as well as the synthesis and
physical properties of the precursor, have been described pre-
viously [1].
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Abstract—The aerial parts of Centaurea kotschyi (var. kotschyi) afforded, besides three known sesquiterpene lactones, a
new derivative of linichlorin B. The structure was determined by spectral analysis.

INTRODUCTION

In continuation of our phytochemical investigation of the
genus Centaurea [1], we report here the isolation and
structure elucidation of a new guaianolide.

Centaurea kotschyi Boiss., endemic to Turkey, had not
been investigated chemically. The aerial parts of the plant
gave, in addition to the three known guaianolides de-
sacylcynaropicrin (1) [2], cynaropicrin (2) [3] and lini-
chlorin B (3) (4], a new lactone (4) which is closely related
to linichlorin B.

RESULTS AND DISCUSSION

Compound 4, C,4H,,0,, [M]* 364, exhibited the
typical IR absorption bands of an «,f-unsaturated-y-
lactone group (1750 cm ™ '), hydroxyl group(s) (3400cm ™)

and an acyl group (1730 and 1270 cm™'). The 'H NMR
spectrum (Table 1) showed that compound 4 was very
similar to linichlorin B, and that they both had the same
ring structure, therefore the only difference was in the side
chain. A pair of doublets at 4 3.87 and 3.64 (J = 11 Hz)
indicated the presence of a -CH,~O- group [5, 6] and a
methyl singlet § 1.40, in addition to the signals that were
assigned for the ring protons, suggested that the acyl
group was an o,f8-dihydroxyisobutyryl moiety. In the mass
spectrum peaks at m/z 244 [M - C4HgO4]" and 119
corroborated the presence of this group.

EXPERIMENTAL

Extraction and isolation. The dried, aerial parts of C. kotschyi
(var. kotschyi) (1.5 kg), coliected near Ankara in July 1980
(voucher No. 45503 deposited at the herbarium of the Facuity of



