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Abstract—Four new diterpenoid compounds have been isolated from Nepeta tuberosa subsp. reticulata and their
structures elucidated by spectroscopic methods and chemical correlations as abietatrien-3§-ol, isopimara-8,15-dien-
7B,18-diol, isopimara-8,15-dien-7a,18-diol and 7a-hydroxy-isopimara-8(14),15-dien-18-yl malonate. We have also
isolated the known terpenoids acetyl isocupressic acid, isopimara-8(14),15-dien-7a,18-diol, phytol, ursolic acid, and the

steroids sitosterol and sitosterol glucoside.

INTRODUCTION

In a previous paper [ 1] we reported on the composition of
the volatile oil and the non-volatile hexane extract from
Nepeta tuberosa subsp. reticulata. In this paper we report
our preliminary results concerning the isolation and
structural determination of some new minor compound
of the non-volatile extract.

RESULTS AND DISCUSSION

The non-volatile part of the hexane extract of N.
tuberosa subsp. reticulata was dewaxed and fractionated
by CC, as in our previous study [1]. A further 10 com-
pounds were isolated and identified in addition to the
compounds isolated previously. The acids were purified
as methyl esters (1 and 6).

The 'HNMR of the methyl ester 1 (IR: 1755, 1740,
1250 cm™!) showed signals of the following groups:
Me-C=CH-CH,OAc (E), -COOMe, >C=CH, and
three methyl singlets. On alkaline hydrolysis followed by
treatment with diazomethane it gave methyl iso-
cupressate [2, 3].

The IR spectrum of compound 2 contained bands
corresponding to a hydroxyl group (3400 cm ™) and an
aromatic ring (1640, 1610, 1500 cm™!). Its 'HNMR
spectrum (Table 1) showed signals of: a 1,2,4-trisubsti-
tuted aromatic ring (§7.17, 1H, d, J=7.8 Hz; 7.01, 1H, dd,
J =178 and 1.9 Hz; 691, 1H, 4, J = 1.9 Hz); a hydrogen
geminal to a secondary hydroxyl group (63.30, 1H, m)
similar to those of 3f-hydroxyderivatives of diterpenes
and triterpenes [4, 5; five methyls, three of them singlets
(61.20, 1.08 and 0.90); and a doublet of an isopropyl group
(61.23, 6H, d, J=6.8 Hz). The hydroxyl group was
assigned to C-3 due to the fact that Me-18 and Me-19 were
shielded with respect to the normal chemical shift owing
to a y-gauche effect induced by the hydroxyl group at C-3
while Me-20 showed a normal chemical shift.

The existence of a 1,2,4-trisubstituted aromatic ring in a
compound containing 20 carbon atoms (see Table 2), of
anisopropyl group and of a hydroxyl group at 38, allowed
us to assign compound 2 the structure of abietatrien-
3p-ol.
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Compounds 3 and 5 showed in their "HNMR spec-
trum (Table 1) signals of an ABX system (3: 5.76, dd, J
=17.6 and 10.6 Hz, H-15; 497, dd, J =17.6 and 1.6 Hz,
H-16; 492, dd, J = 10.7 and 1.6 Hz, H-16; 5: 65.74,dd, J
=174 and 109 Hz, H-15; 4.92, dd, J = 109 and 1.6 Hz,
H-16;4.85,dd,J = 17.4 and 1.6 Hz, H-16), characteristic of
an isopimarane skeleton [6]. They also showed both
signals characteristic of protons geminal to two hydroxyl
groups, one of them primary and the other secondary and
altylic (see Table 1). Acetylation of 3 gave the diacetate 4
(see Tables 1 and 2). The '*CNMR spectrum of com-
pounds 3 and 5 (see Table 2) confirmed the presence of a
double tetrasubstituted bond which could only be situ-
ated between positions 9 and 10 an of the skeleton.
Oxidation of 3 or 5 with Jones reagent followed by
esterification gave 6, reported in the literature [7].
Accordingly, 3 and 5 were epimers at C-7. The stereo-
chemistry of each was established by comparison of its
I3CNMR displacements with those described in the
literature of analogous epimers but with a carboxylic
group at C-18 [8].

The IR spectrum of compound 7 showed bands of an
acetate group (1750, 1250 cm™?) (this comes from a
previously acetylated fraction) and its 'H and '*CNMR
spectra (see Tables 1 and 2) contained signals correspond-
ing to the acetate (62.01, 3H, s), to a methy! ester (63.76,
3H, s) and to the methylene of a malonate (‘"HNMR
53.39, 2H, s; 13C NMR 541.46) in addition to the signals
corresponding to an isopimarane skeleton (the ABX
system of a vinyl group at §5.74, 491 and 4.98 and three
methyl singlets at §1.03, 0.87 and 0.83) substituted
at C-18.

The isopimarane skeleton had a double trisubstituted
bond assignable to position 8-14 of the molecule, the only
one in which the olefinic hydrogen was not coupled to
a-hydrogens (65.67, d, J =1.83 Hz). Moreover, the dis-
placement of the doublet centred at 5.32 could only be
assigned to an allylic hydrogen geminal to an acetoxyl
function which had to be at C-7. Hydrolysis of 7 with
KOH-MeOH (2M) gave the diol 8, also isolated as a
natural product in this work, whose spectroscopic and
physical properties coincide with those described in the
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7 —0CO0—CH,—COOMe OAc
8 OH OH
% "R
CTH,R!
Table 1. "HNMR data for compounds 2-5 and 7-8
H 2 3 4 5 7 8 [9]*
3 3.30m
7 277-299m 3.82brs 5.08brs 4.15dd 5.32dd 4.16dd
(8.1,1.1) (2.85-2.9) (2.85-2.9)
11 7.17d
(1.8)
12 7.01dd
(78,19)
14 691d 5.67d 5.48d
(1.9) (1.8) 2.1)
15 277-299m 5.76dd 5.70dd 5.74dd 5.74dd 5.80dd
299m (176,10.7)  (17.8,104) (174,109) (18.1,100) (174,10.7)
16 1.23d 497dd 494 dd 492dd 491dd 495dd
(6.8) (17.6,1.6) (17.8,1.6) (10.9,1.6) (10.0,1.9) (174,14
4.924dd 492dd 4.85dd 489dd 492dd
(10.7,1.6) (10.4,1.6) (17.4,1.6) (18.1,1.9) (10.7,1.4)
17 1.23d 095s 0.96s 1.01s 1.03s 1.04s
(6.8)
18 1.08s 3.53d 3.88d 3444 391d 3.52d
298d 3644d 3.15d 3.74d 2.88d
(11.3) (11.0) (10.9) (11.2) (1.5)
19 1.20s 0.74s 0.86s 0.81s 0.83s 0.74s
20 0.90s 098s 097s 0.07 s 0.87s 0.80s
-OAc 205s 201s
2.03s
-COOMe 3.76s
-OCOCH,COOMe 3.39s

*CeDs.
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Table 2. 13C NMR data for compounds 1-8
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C 1t 2 3 4 5 6* 7 8[9]*
1 3839f 3711 3590 3543 3599 3634 3861 3876
2 2007 2819 1838 1809 1819 1794 1810 1838
3 39313 7890 3590 3558 3487 3706 3583 3521
4 4445 3909 3723 3632 3735 4679 3657 3179
5 55.56 5004 3883 4123 4327 4482 4238 3956
6 2636 1900 2811 2607 - 2967 3486 2792 2874
7 38391 3076 6939 7168 7294 19890 7524 7334
8 14809 13475 12636 12296 127.13 12928 13706  139.40
9 5656 14692 14243 14460 14146 16453 4648 4632

10 4033 3744 3836 3808 3835 3925 3813 3830

1 2198 12434 2116 2149 2158 2272 1841 1838

12 38851 12397 3470 3444 3466 3390 3431 3435

13 14278 14578 3490 3497 3487 3439 3761 3759

14 11835 12681  39.56 3850 3765 3376 13423 13414

15 6141 3350 14618 14595 14569 14545 14772 14838

16 1649 2396 11126 11114 11113 11165 11126 11067

17 10639 2396 2763 2770 2857 2729 2595 2578

18 2098 2819 7090 7263 7189 17775 7361 7098

19 17767 1534 1784 1739 1755 1644 1753 1807

20 1269 2486 1847 1841 2019 1831 1506 1486

~COOMe 51.01 52,07

~OCOMe 170.97 170.99 170.12

-OCOMe 28.86 2094 21.61

-OCO—CH,-COOMe 4146

~0CO-CH,-COOMe 52.46

~0CO-CH,-COOMe 166.86

~0CO-CH,-COOMe 166.30

*C¢Dj

+These data are not included in the bibliography
1 These signals may be interchangeable

literature [9]. Accordingly, 7 was identified as methyl
malonate of 7a-acetyl-isopimara-8(14),15-dien-18-yl.
Also isolated were phytol (9), sitosterol (10), ursolic acid
(in the form of methyl ester) (11) and sitosterol glucoside
(12) whose structures were established by comparison
with authentic samples and with the data in the literature.

EXPERIMENTAL

Mps uncorr., HNMR: 200 MHz, CDCl,, TMS as int.
standard; '3C NMR: 50.3 MHz.

Extraction and isolation. The plant was collected in Ciudad
Rodrigo (Salamanca, Spain) in July 1983. The dried plant (5.7 kg)
was extracted with n-hexane at room temp. for 4 weeks. After
evapn of the solvent, the extract (148.1 g) was subjected to
vapour-current distillation, yielding 8.10 g volatile fraction and
140.0 g non-volatile fraction. The composition of volatile fraction
and partial composition of the non-volatile fraction was reported
in previous papers. Other compounds of the dewaxed non-
volatile fraction were isolated by CC and prep. TLC.

Abietatrien-3f-0l (2). Colourless crystals (mp 109-111°, n-
hexane), C,oH,;,0. [«]p + 37.26° (CHCl;; ¢ 0.95); IR viilm cm
3400, 1640, 1610, 1500, 1460, 1380, 1050, 1030, 940, 880, 820, 750;
'HNMR: see Table 2.

Isopimara-8,15-dien-Ta,18-diol (3). Colourless oil, C,,H;,0,.
[a]p + 54.5° (CHCl,; ¢ 2.3); IR viilm cm ™! 3400, 3090, 1650, 1470,
1390, 1030, 920, 750; '"HNMR: see Table 1; '3C NMR: see
Table 2.

Isopimara-8,15-dien-72,18-diol diacetate (4). Colourless oil,
C,4H;40,. [2]p+55.0° (CHCly; ¢ 1.73); IR viilm cm™1: 3090,
1750, 1650, 1480, 1390, 1250, 910; 'HNMR: see Table 1;
13C NMR: see Table 2.

Isopimara-8,15-dien-18,18-diol (5). Colourless crystals (mp
95-97°; Et,0) C,H;,0, [¢]p+29.5° (CHCly;; ¢ 09)
IR vfilm om~1: 3400, 3090, 1650, 1470, 1390, 1070, 920; 'H NMR:
see Table 1; 13C NMR: see Table 2.

Ta-Acetyl-isopimara-8(14),15-dien-18-yl and methyl malonate
(7). Colourless oil, C,sH330¢ [alp+9.7° (CHCl;; ¢ 1.15)
IR vflm cm~1: 3400, 3090, 1770, 1750, 1650, 1470, 1390, 1250, 920;
'H NMR: see Table 1; 13C NMR: see Table 2.
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