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Abstract—A new sesquiterpenoid, eremophila-10,11-dien-7a,13-diol, has been isolated from Pedicularis striata
pall ssp. arachnoidea and appropriately identified on the basis of spectral and chemical evidence. Copyright

©1996 Elsevier Science Ltd

INTRODUCTION

In a previous study, we reported on the isolation and
characterization of two new phenylpropanoid glyco-
sides, named pediculariosides M and N, along with two
known phenylpropanoid glycosides from Pedicularis
striata pall ssp. arachnoidea [1]. In a further inves-
tigation of the chemical constituents of the title plant,
we have now isolated a new secondary metabolite, the
first sesquiterpenoid-type constituent in Pedicularis,
eremophila-10,11-dien-7a,13-diol (1).

RESULTS AND DISCUSSION

Compound 1 gave IR absorption bands for the
presence of hydroxyl groups (3316 cm ') and a
terminal double bond (1645, 842 cm™'). A molecular
ion peak at m/z 236.3569 (HRMS) and 15 carbon
signals in the '*C NMR and DEPT spectra established
the molecular formula as C,,H,,0,. '*C NMR signals
at 6 65.6 (CH,) and 74.5 (C) clearly indicated the

1 R=H
1a R=Ac

presence of a primary and tertiary hydroxyl group,
respectively. The 400 MHz 'H NMR spectrum (Table
1) showed two methyl groups at 6 0.88 (3H. d, J = 6.4
Hz, H-15) and 0.84 (3H, s, H-14). Three olefinic
protons at & 5.38 (1H, m, H-1), 5.25 (1H, s, H-12) and
5.27 (1H, s, H-12) together with four signals for sp2
carbons at & 142.2 (C), 120.9 (CH), 150.5 (C), 113.2
(CH,) established a trisubstituted and a terminal double
bond, which are not conjugated (A, =211 nm, Ig &
2.94). In the '"H NMR spectrum of the monoacetate 1a,

Table 1. 'H NMR (400 MHz; CDCl,) and '*C NMR (100
MHz, CDCl,) data of compound 1*

H 5 1 [Hz] c & DEPT
1 5384 8.8, 2.4 1 1209 CH
2 190-204m 2 257 CH,
3 135-141m 3 265 CH,
4 144 dg 12.8, 6.4 4 413 CH
6a 139d 13.0 5 319 C
68 238 dd 13.0, 2.4 6 483 CH,
8a 1544t 12.8, 4.8 7 745 C
88  2.28 ddd 128,52,29 8 378 CH,
9¢  2.10 ddd 128,48,29 9 302 CH,
98 237 mt 10 1422 C

12 5255 111505 C

12 5275 12 1132 CH,

13 4234d 127 13 656 CH,

13 4534 127 14 185 CH,

14 0845 15 168 CH,

15 088d 6.4

*Assignment from 'H-H COSY, 'H-""C COSY and ’C-'H
long range COSY spectra.
tSignal partially overlapped.

1411



1412

H-13 and H-13’ are shifted downfield by 0.25 ppm and
0.17 ppm, respectively, suggesting the presence of a
hydroxyl group at C-13. Based on the data above, 1
must be a functionalized carbobicyclic sesquiterpenoid
[2-4].

The 'H-'H correlations observed in 2D 'H-'H
COSY spectrum combined with 2D 'H-''C COSY
spectrum enable us to establish the following subunits:
>C=CHCH,CH,CH(CH,)-, -CH,CH,- CH,=
C(CH,OH)-, -CH,- and >CMe. The connections of
the subunits were determined from detailed analysis of
the ""C-'H long range COSY optimized for a J._,,
coupling constant value of 8 Hz. The carbon at §, 142.2
(C-10) showed cross peaks with Me-14 and H-9,
indicating the connection of C-10 to C-9 and C-5. The
quarternary carbon at &, 37.9 (C-5) showed ‘qu
connection with H-15, whereas the carbon at &, 41.3
(C-4) showed “J.,, connection with H-14. The sp’
quarternary carbon at §, 74.5 (C-7) showed correlation
with H-12 whereas the carbon at &, 150.5 (C-11)
showed correlation with H-6. The above results are
consistent with an eremophilane skeleton.

The relative stereochemistry of compound 1 was
determined by 'H NMR and NOE difference spectra.
The large coupling constant (J = 12.8 Hz) between H-3
axial and H-4 shows that Me-15 is equatorial. The
strong enhancement of H-15 (12.2%) on irradiation of
H-14 indicates that Me-14 is axial. Irradiation of H-14
and H-98 (axial) caused enhancements (7.1% and
9.3%, respectively) of H-12, suggesting that the «a-
hydroxymethylvinyl group has the 8 configuration. In
addition, irradiation of H-8a (6 1.54 ppm) caused
enhancement of H-6a (4 1.39 ppm). Consequently,
compound 1 is identified as eremophila-10,11-dien-
7a,13-diol.

EXPERIMENTAL

General. 'H NMR and ''C NMR: 400 and 100 MHz,
respectively, in the FT mode.

Plant material. Pedicularis striata pall ssp. arach-
noidea was collected in Gansu Province, P. R. China, in
August 1991. The plant was identified by Prof. Zhao
Runeng (Pharmacognosy Department, Lanzhou Medi-
cal College, Lanzhou, P. R. China). A voucher speci-
men (LMC 91-086) was deposited in the Herbarium of
the Pharmacognosy Department, Lanzhou Medical Col-
lege, Lanzhou, P. R. China.

Extraction and isolation. Dried root (2.5 kg) was
extracted with 95% EtOH at room temp. for 3 days.
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After concn of the combined extracts nearly to dryness
under red. pres., hot water was added and the insoluble
material was removed by filtration through celite. The
filtrate was consecutively extracted with petrol and
n-BuOH. The petrol portion (40 g) was chromato-
graphed over a silica gel (200-300 mesh) column
eluting with petrol (60-90°)-Me,CO (4:1) to yield
compound 1 (50 mg).
Eremophila-10,11-dien-7a,13-diol (1). Powder, mp
88-90°, [a]X —9.77 (¢ 0.58, MeOH). UV A" nm

(lg &): 208 (2.93), 211 (2.94); IR »i! cm™': 3316
(OH), 2959, 1644 (C=C), 1602, 1451, 1433, 1059,
843; EI-MS m/z (rel. int): 236 [M]", (8.3), 218 [M-
H,0]", (31), 200 [M-2H,0]", (100), 185 (35), 158
(33). 121 (44), 107 (37), 91 (47), 70 (52), 55 (50);
HR-MS m/z: 236.3569 (caled for C, H,,0,,
236.3558); 'H NMR and ''C NMR: Table 1.

Acetylation of 1. Compound 1 (15 mg) was
acetylated with pyridine and Ac,O for 12 hr at room
temp. After addition of CH,CI,, the residue was
chromatographed on silica gel (petrol-Me,CO 6:1)
affording 1a (10 mg). Oil; EI-MS m/z: 278 [M]", 235
[M—Ac]', 219 [M—AcO]". 185, 121, 107, 91, 55; 'H
NMR (CDCl,, 400 MHz): & 0.86 (3H, s, H-14), 0.88
(3H, d, J=64 Hz, H-15), 1.34 —1.41 (2H, m, H-3),
1.35 (1H. d, J=13.2, H-6), 1.44 (IH, dg, J=13.2 and
6.4 Hz, H-4), 1.57 (1H, dt, J=13.2 and 5.0 Hz, H-8),
1.90-2.03 (2H, m, H-2), 2.10 (1H, m, H-9), 2.11 (3H,
s, CH,CO), 2.21 (1H, dd, /=13.2 and 2.4 Hz, H-6),
2.24 (1H, m, H-8), 2.37 (1H, m, H-9). 4.48 and 4.47
(1H each, d, J=13.7 Hz, H-13), 526 and 538 (1H
each, brs, H-12), 537 (1H, dt, /=89 and 2.4 Hz,
H-1).
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