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Abstract—Trochocarpa laurina contained a new cyclohexyl butenolide glucoside, trochocarposide ((4S,6R)-2,3-
dihydro-4-0-f-D-glucopyranosyl-aquilegiolide) in addition to the iridoid glucoside schismoside. Epacris impressa
contained 4-epitrochocarposide ((4R,6R)-2,3-dihydro-4-0-B-D-glucopyranosyl-menisdaurilide) which is also a new

compound.

INTRODUCTION

Epacridaceae is a medium-sized family of shrubs and
small trees mainly from Australia [1]. According to Will-
is, no feature absolutely distinguishes members of the
Epacridaceae from those of Ericaceae, but most botanists
keep the two families separate. As part of an ongoing
phytochemical investigation of Epacridaceae, we have
previously reported the presence of iridoid glucosides in
two of its members [2]. The present paper deals with the
isolation and structure elucidation of two lactone gluco-
sides of novel structure from the family.

RESULTS AND DISCUSSION

Dry foliage of Trochocarpa laurina R. Br. contained, in
addition to the earlier reported [2] iridoid glucoside
schismoside (1), another glucoside of unrelated biosyn-
thetic origin which we have named trochocarposide (2).
A chemical ionization mass spectrum showed the mo-
lecular formula to be C,,H,,0; and acetylation gave
a tetraacetate (2a) with the molecular formula
C,,H,50,,, in agreement with the composition of the
glucoside. The '*C NMR spectrum of 2 in D,0 showed
14 signals (Table 1) of which six could be assigned to
a B-glucopyranosyl moiety. Of the remaining eight sig-
nals, three at high field were CH,-groups while two
absorbing at 81.1 and 74.1 ppm pointed to two CHOR
groups. Finally, three signals at 112.0, 178.1 and 176.2
ppm, the last two derived from quaternary carbons, in-
dicated the presence of a f§,8-disubstituted double bond
conjugated with a carboxyl group. Since the aglucone
was devoid of free hydroxy groups, and given the molecu-
lar formula above, the three low field signals in the
3CNMR spectrum listed above most likely derived
from C=CH-COO- in an unsaturated lactone moiety.
And finally, a second ring system had to be present. An
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analysis of the 'H NMR spectrum indicated the structure
2, in agreement with 13C NMR data given above, and the
relevant coupling constants showed that the glucosyloxy-
and the lactone groups were trans-oriented, giving the
relative stereochemistry shown in 2.

Concurrently, we isolated a similar glucoside 3 from
Epacris impressa Labill. It had the same gross structure
as trochocarposide but in this case the glucosyloxy- and
the lactone groups were cis-oriented, and we have conse-
quently named the compound epitrochocarposide, with
the relative stereochemistry shown.

While both these glucosides were new, the two com-
pounds (4R,65) 4 and (4R,6R) 5 (i.. aglucones of 2 and
3 or enantiomers of these) have recently been reported
from Sinomenium acutum Rehder et Wilson (Menisper-
maceae) [3]. As expected hydrolysis of trochocarposide
(2) with p-glucosidase gave an aglucone with '3C NMR
data identical to those reported for 4 and similarly epi-
trochocarposide (3) gave an aglucone with '3C NMR
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Table 1. '*C NMR data

2 2 4 2a 3 3 5 3a
C D,0 Pyridine-ds CDCl; D,O Pyridine-ds CDCl,
1 176.2 172.6 172.8 -- 174.7 171.2 171.8
2 238 235 232 23.0 24.1 24.0 244 23.7
3 31.8 321 (— 1.8)* 339 31.7 317 32,1 (— 3.5 35.6 314
4 74.1 726 (+ 7.8) 64.8 74.0 75.1 73.5(+ 7.2) 66.3 74.4
S 370 378 (—3.7) 41.5 379 40.2 414 (— 1.8) 432 40.2
6 81.1 78.7 79.2 78.0 81.7 79.8 80.2 79.1
7 1120 1124 1123 1126 113.7 1129 1129 1135
8 178.1 1738 1779 1733 173.6 —
1 1014 1029 100.1 101.8  103.2 99.7
2 73.8 75.2 71.3 737 749 71.2
¥ 76.5 789 72.5 76.4 78.4 72.5
4 70.5 71.6 68.3 70.3 71.5 68.3
§ 76.7 78.7 719 76.7 78.3 71.8
6 61.5 62.8 61.8 61.5 62.7 61.8

*Glucosidation shifts d,-0,/95-03.

(methanol-d,) data identical to those of S. A C-H COSY
experiment of epitrochocarposide, however, showed that
the assignments of the high field carbons (C-2, C-3 and
C-5) in the reported [3] '*CNMR spectra of the
aglucone should be revised as shown in Table 1.

The only remaining questions in the structure elucida-
tion of 2 and 3 were now the absolute configurations. It
has been shown [4] that the absolute configuration in
a chiral secondary alcohol can be determined using the
glycosidation shifts in the !*C NMR spectrum. Thus, in
the case of secondary alcohols having two i-CH, groups,
the glucosidation shift (with a 1-B-D-glucopyranosyl
moiety) is ca 7.2 ppm for the x-carbon, while —2.2 and
—4.0 ppm, respectively, for the f-carbons syn and anti to
the ring-oxygen in the sugar moiety in the most preferred
conformation [see refs. 4 and S] when the spectra are
recorded in pyridine-de. In Table 1 are also listed the
glucosidation shifts calculated for trochocarposide (2).
Here, ACx was + 7.8 ppm (for C-4) and the ACf-values
were — 1.8 and —3.7 ppm (for C-3 and C-5, respectively),
which was in excellent agreement with the above figures.
This showed that C-3 is syn to the glucopyranosyl oxy-
gen and C-5 is anti (see Fig. 1). Consequently, the abso-
lute configuration at C-4 in trochocarposide was S and it
followed that the absolute configuration of C-6 was R.
The aglucone of trochocarposide (4S,6R 4) was thus the
enantiomer of the compound reported from S.acutum
[3]. Similar calculations (Table 1) were made for epi-
trochocarposide (3). In this case ACx was + 7.2 ppm (for
C-4) and the ACf-values were —3.5 and — 1.8 ppm (for
C-3 and C-5, respectively), showing that C-3 was anti to
the glucopyranosyl oxygen and C-5 was syn, i.e. opposite
to the situation above. Consequently, the aglucone of
epitrochocarposide (4R,6R 5) is identical to the second
isomer isolated from S. acutum [3].

As stated above, the two cyclohexyl butenolide gluco-
sides are new, but similar compounds are known. In
addition to the two aglucones 4R,6S 4 and 4R.6R 5,
menisdaurilide (6) and aquilegiolide (7) together with the
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Fig. 1. Preferred conformations of trochocarposide (2) and 4-
epitrochocarposide (3).

nitrile glucoside menisdaurin (8) were also present in S.
acutum [3]. Menisdaurin had earlier been reported from
Menispermum dauricum (Menispermaceae) [6] where
6 was obtained as a synthetic product by hydrolysis of 8.
The lactone 7 was first isolated from Aquilegia atrata
{Ranunculaceae) [7] and later from Coccolus lauriforius
(Menispermaceae) [8] and Phyllanthus anisolobus (Eu-
phorbiaceae) [9], which both also contained the isomer
6. A number of non-cyanogenic cyanoglucosides are
known from plants, but they do not appear to have
a significant systematic value since they are widely scat-
tered in the angiosperms [10]. Whether or not the same
is the case for the cyclohexyl butenolide glucosides re-
mains to be seen. They were not, however, present in all
the investigated members of Epacridaceae (Astroloma
humifusum, Leucopogon virgatus and L. parviflorus did
not contain any [2]) therefore they cannot be used as
a simple distinguishing feature between Epacridaceae
and Ericaceae.
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EXPERIMENTAL

The plant material was collected in Australia and
vouchers were earlier deposited in the herbarium of the
Botanic Museum, Copenhagen, Denmark [2]. Prep.
chromatography was performed on Merck Lobar reverse
phase (C,) columns with H,O-MeOH mixts as speci-
fied. For "H NMR, the solvent peaks (64.75 in D,0O and
87.27 in CDCl,) served as standards and in the '*C NMR
spectra in D,0, C-6 was defined as 61.5 ppm [11]. The
microanalyses were performed by Preben Hansen, Uni-
versity of Copenhagen, Denmark.

Trochocarpa laurina. Dry plant material (92 g) was
blended with EtOH. After 1 week. the mixt. was filtered
and evapd. The extract was partitioned between Et,O
and H,O. The aq. phase was passed through Al,O,
which was subsequently eluted with H,O. Evapn pro-
vided a crude extract (3.49 g) which was applied to
the Lobar C-column and eluted with H,O0-MeOH
(25:1-3:1). Schismoside (1) was eluted with 10:1 while
elution with 5:1 gave a fraction containing 2 (166 mg).
This fraction was rechromatographed on a B-column
eluting with 10: 1 to give pure trochocarposide 2 (72 mg,
0.08%).

Trochocarposide (2). A foam. [x]3? — 45 (MeOH;
¢ 1.3). '"HNMR (250 MHz, D,O): 35.96 (bs, H-7), 5.29
(dd, J = 12 and 6.5 Hz, H-6), 447 (m, H-4), 298 - 2.90
(2H, m, H-2 eq + H-Seq), 2.79 (bdt, J = 13, 13 and 5 Hz,
H-2ax), 2.33 (m, H-3 eq), 1.72 (ddt, J = 13. 13, 5 and 2 Hz,
H-3ax), 1.55(dt, J = 13, 13 and 2 Hz. H-5 ax); CI MS myz:
317 [M + 117 (10), 155 [agiucone + 11* (75), 137
[aglucone — 18 + 1] (100) in accordance with gross
structure C,4H,,05.

Trochocarposide tetraacerate (2a). Prepared by acetyla-
tion with Ac,O-pyridine. Crystals from EtOH. Mp
151-156°. Recryst. (EtOH) mp 157 - 158", [«]§" —32.1
(¢ 0.5, CHCIl;). "HNMR (500 MHz, CDCl;): 65.76 (bs,
H-7), 4.85 (bdd, J = 12 and 6 Hz. H-6), 424 (2H, m,
1 x H-6' + H-4), 2.7 (3H. m. 2 x H-2 + H-S5 eq). 2.32 (bd,
J =12 Hz, H-3 eq), 2.1-2.0 (4 x Ac), .54 (m, H-3 ax),
1.39(dt, J = 12, 12 and 2.2 Hz, H-5 ax); '*C NMR: Table
1. (Found: C, 54.4; H, 5.8. C,,H,40,, required: C, 54.5;
H, 5.8%).

Enzymatic hydrolysis of 2. Trochocarposide (2) (2 mg)
was dissolved in H,O (1 ml) and f}-glucosidase was ad-
ded. After 2 days the water was evaporated and the
13C NMR spectra of the crude mixture were recorded. In
CD,0D, signals identical to those reported for (4R,6S)
2,3-dihydroaquilegiolide (3) [3] were seen in addition to
signals from x- and f-glucose. Similarly, the aglucone
shifts were recorded in pyridine-ds (Table 1).

Epacris impressa. Dry plant material (143 g) was
blended with EtOH. After | week the mixt. was filtered
and evapd. The extract was partitioned between Et,O
and H,0. The aq. phase was passed through Al,O;
which was subsequently eluted with H,0O. Evapn pro-
vided a crude extract (3.40 g) which was applied to a size
C-column and eluted with H,0-MeOH (10:1 - 7:1).
Elution with 10:1 gave crude 3 (110 mg, 0.08%) which
was rechromatographed on a B-column to give pure
4-epitrochocarposide (3).

4-Epitrochocarposide (3). A foam, [«]3° —43.0
{MeOH; ¢ 1.4); '"HNMR (500 MHz, D,0): §5.83 (br ¢,
J=15Hz, H-7), 499 (ddd, J=12, 65 and
1.5 Hz, H-6), 4.10 (¢t, J = 11.5 and 4 Hz, H-4), 2.90 (m,
H-2 eq), 2.80 (m, H-5 eq), 2.37 (m, H-2ax), 2.30 (m, H-3 eq),
1.40 (g, J = 11.5 Hz, H-5ax), 1.37 (m, H-3ax); 1*C NMR:
Table 1; CIMS m/z: 155 [aglucone + 1]* (100), 137
[aglucone — 18 + 11" (75) in accordance with gross
structure C,4H,00s.

4-Epitrochocarposide tetraacetate (3a). Prepared by
acetylation with Ac,O-pyridine. Amorphous com-
pound, [«]3° —34.5° (CHClj3; ¢ 0.7). "H NMR (500 MHz,
CDCls). 65.78 (bs, H-7), 4.73 (ddd, J = 12, 6 and 1 Hz,
H-6), 3.88 (11, J = 11.5 and 4 Hz, H-4), 2.89 (m, H-2 eq),
2.85 (m, H-5 eq), 2.30 (ddt, J = 6, 1 and 14 Hz, H-2ax),
2.22 (m, H-3 eq), 1.45 (g, J = 11.5 Hz, H-5 ax), 1.42 (m,
H-3 ax); "> CNMR: Table 1. (Found: C, 54.4; H. 5.8.
C,,H,50,, requirer C, 54.5; H, 5.8%).

Enzymatic hydrolysis of (3). 4-Epitrochocarposide (3,
7 mg) was dissolved in H,O (1 ml) and B-glucosidase
(1 mg) was added. After.3 days the H,O was evaporated
and the '3C NMR spectra were recorded of the reaction
mixture. The '3C NMR data in CD;OD of the aglucone
part were identical with those published [3]. Similarly,
the spectrum was recorded in pyridine-dy (Table 1).
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