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Abstract—From the aerial parts of Salvia deserta a new oleanane and two new lupane triterpenocids have been isolated,
together with five already known ursane, oleanane and lupane derivatives. The structures of the new substances were

established by spectroscopic means.

INTRODUCTION

In continuation of our studies on the triterpenoid com-
pounds from Salvia species [1-3], we have now in-
vestigated the aerial parts of S. deserta Schang. From this
material eight triterpene derivatives have been isolated,
five of which are the previously known ursolic, oleanolic
and 2a3f-dihydrexyolean-12-en-28-oic acids [4], lup-
20{29)ene-18,3f-diol (1) [5-7] and  11x20-
dihydroxylupan-3-one (2) [2]. The other three are new
substances, whose structures were established as 18,11a-
dihydroxylup-20(29)}-en-3-one (3}, 18,11a,20-trihydroxy-
lupan-3-one (4) and 1§,11a-dihydroxyolean-18-en-3-one
(9.

I R': aH, BOH; RZ:H

3 R =0; Rf =0H

Although compound 1 is already known as a natural
[5,6] and synthetic [7] substance, its complete physical
and spectroscopic data have not been reported in the
literature [5-7] and they are included in Tables | and 2
and the experimental part of this communication.

RESULTS AND DISCUSSION

The first of the new triterpenoids (3) had a molecular
formula C44H, 4O, and its IR spectrum showed hydroxyl
(3300 cm '), ketone (1713 cm ™ ') and vinylidene group
(3070, 1640, 895 cm ') absorptions. Its '"H NMR spec-

4 R=0H
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Table 1. 'H NMR data of compounds 1, 3-5 (TMS as int. standard)*

1t 3t 41 5t
H-1a 343 dd 4.08 dd 444 dd 413 dd
H-2a § 221dd 2.594d 2.20 dd
H-28 § 3.03dd 3254dd 3.08dd
H-3a 3244dd — —_ —
H-% § 1.614d § 1.64 d
H-118 § 3.89td 410 td 394:d
H-128 § 2.05 ddd § 1.78 ddd
H-138 2381d 2,40 rd § 248 ddd
H-19 216m § § 487 brs|
H,-29 468d 473d — —
Hg-29 4.55dd 4.60 dd — —
C{Me) 1.67 brs (Me-
30) 1.70 br s (Me-
30) 141s 125s
104 5 1.08 5 1.29s 1.09s
0955 1075 1205 109 s
095s 1.05s 1.15s 1.08 s
090 s 1.0L s i.1ls 1.03s
0.79s 089s 1.06s 096 s
0.75s 0ROs 1,06 s 094 5
— — 0845 079 s
J (Hz)
let, 20 47 20 LB 12
12,28 113 85 88 87
20,28 § 134 134 136
223a 44 — — —
28.3a 12.1 — - —
Su 1l § 10.7 10,6 10.9
11g12¢ § 10.7 10.6 109
1B128  § 53 5.2 4.5
120,128 § 119 § 12.7
124,138 108 10.8 § 129
126,138 58 58 § kX
138.18a 108 10.8 § —
136.19 § § § 20
19629B 14 1.2 — —
29A29B 24 2.1 — —
* All these assignments have been confirmed by double resonance experiments.
+In CDCl,.
t1In pyridine-d;.
§Overlapped signal.
iW2=35Hz

trum (Table 1) showed signals for six C-Me singlets, an
allylic methyl group, a vinylidene grouping, an equatorial
hydroxyl group (geminal proton at 63.89, td) placed
between a methylene and a methine groups (J,, = J,,.-
=107 Hz, J,. = 5.3 Hz), and another hydroxymethine
group (64.08, dd, J,, = 8.5 Hz, J, = 2.0 Hz) which must
also be equatorial and placed between a tetrasubstituted
sp® carbon atom and a methylene grouping. The protons of
this last methylene appeared at 63.03 (dd) and 2.21 (dd,
J,em = 13.4 Hz), thus establishing a partial structure such
as {CyCH,-CHOH-(C), in which one of the fully sub-
stituted carbons may be the ketone function revealed by
the IR spectrum of 3.

All the above data can be accommodated only on a lup-
20(29)-ene triterpenoid structure with a hydroxyl group at

the C-11a position [2, 8] and a 1B8-hydroxy-3-keto or 1-
keto-3B-hydroxy structural moiety.

The '3C NMR spectrum of 3 (Table 2) was in complete
agreement with a {g,11x-dihydroxylup-20{29}-en-3-one
structure (3) 8, 9-11], since the carbon atom chemical
shifts (3, Table 2) were identical with those calculated
from lupeol [11] taking into account the introduction of
two hydroxyl groups at the C-18 [10, 13, 14] and C-11a
[8-10] positions and the existence of a C-3 keto group
[11, 15] instead of the C-38 hydroxyl group of lupeol. In
particular, the C-4, C-23 and C-24 carbon atom reson-
ances (647.3, 28.7 and 19.6, respectively, Table 2) were in
agreement with a 1§-hydroxy-3-keto partial structure (3)
and not with the isomeric 1-keto-38-hydroxy moiety, in
which the expected chemical shift values for these carbons
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Table 2. '3C NMR chemical shifts of compounds 1, 3-8 (TMS
as int. standard)

C 1* 3+ 4+ L4
1 79043 786d 7944 789d
2 37.51¢ 4301t 442 43.1¢
3 75.74d 2164 s 2163 s 2165 s
4 389s 473s 473s 4725
5 53.1d 50.8d 50.6 o 509 4
6 180 ¢ 195¢ 199¢ 1941
7 3411 3361t 342: 332t
8 413s 424 s 436 s° 4265
9 51.4d 55.2d 56.1d 559d
10 435s 439 446 sb 439
11 2381 69.4d 69.3d 7004
12 250¢ 363¢ 3591 371t
13 38.0d 36.7d 369d 373d
14 4285 4265 438 sb 429
15 2741t 274:¢ 28.0¢ 2741
16 35.5¢ 353¢ 399 37.2¢
17 429s 429s 429s 343 s
18 483d 47.64d® 484d 1412 s
19 479d 47.7 4% 50.5 d* 130.14
20  1508s 1502 s 721s 3245
21 29.7¢ 29.7¢ 2861 339:
2 399 39.7¢ 4021t 3741
23 2784 28.7¢ 288¢q 2894
24 149¢ 1964 1964 1934
25 1194 135¢ 1494 14.1 g®
26 162 g 170 q 173 9 174 g
27 144 ¢ 143 ¢ 1424 142 4°
28 180 ¢ 180 q 200 ¢ 252¢q
29 10941t 110.1 ¢ 253¢q 313gq
30 192¢ 193¢ 325q 29.1¢q
*In CDCl,.
tIn pyridine-d,.
$SFORD multiplicity.

b Assignments bearing the same sign may be interchanged.

[11] are 538.8,28.0 and 15.0, respectively, as in compound
1 (see Table 2).

Another of the new triterpenoids isolated from
S. deserta had a molecular formula C;oH,0, and its
'H NMR spectrum (4, Table 1) showed signals for two
secondary hydroxyl groups at the C-18 and C-11la po-
sitions identical with those found in compound 3. In
addition, triterpenoid 4 also possessed a ketone function
(voo 1708 cm !, 8¢ 216.3, 5) and the isopropenyl side
chain of compound 3 was replaced in 4 by a 2-
hydroxypropan-2-yl moiety ['HNMR: no signals of
olefinic protons; eight C-Me singlets (Table 1); '>*C NMR
672.1, 5, C-20, eight methyl groups (Table 2)]. This
conclusion was in complete agreement with the '3C NMR
spectrum of 4, which showed C-1-C-17 and C-22-C-27
carbon atom resonances identical with those of 3, whereas
the chemical shift differences in the C-18 C-21 and C-
28-C-30 carbons (Table 2) clearly showed that triter-
penoid 4 was the 20(29)-dihydro-20-hydroxy derivative of
3

The last triterpenoid (5) isolated from S. deserta had a
molecular formula C;,H,O; and its IR spectrum
showed  ketone (1710cm~!) and  hydroxyl
(3460, 3390 cm ~') absorptions. Its '"H NMR spectrum
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(Table 1) showed signals for an 1la-hydroxyl group and
a 18-hydroxy-3-keto structural moiety, all identical with
those found in compounds 3 and 4. In addition, triter-
penoid § possessed a trisubstituted olefinic double bond
(olefinic proton at §4.87, br s) and eight methyl groups
attached to fully substituted sp® carbon atoms (see
Table 1). These data suggested that § was 1f,11a-
dihydroxyolean-18-en-3-one, which was confirmed by the
fact that the '*C NMR spectrum of § showed C-1-C-13
and C-23-C-26 carbon atom resonances identical with
those of compounds 3 and 4 (Table 2), and the C-14-C-22
and C-27-C-30 chemical shifts were the same that those
reported for 3f-acetoxyolean-18-ene (germanicol acetate)
[16].

From a biogenetic point of view, it is important to note
that, apart the C-38 hydroxyl (or ketone) group, oxidation
at the C-1 and C-11 positions is a common feature in the
oleanane and lupane triterpenoids isolated from plants
belonging to the Salvia genus [2, 3, 17]. Furthermore,
olean-18-ene derivatives such as § have been previously
found in Salvia species [ 18] and in other genera of Labiatae

[19].

EXPERIMENTAL

Mps are uncorr. For general details on methods, see refs [1-3].
Plant materials were collected in June 1986, in the Botanic
Garden of Palermo (Italy) and voucher specimens were deposited
in the Herbarium of this Centre.

Extraction and isolation of the triterpenoids. Dried and finely
powdered S. deserta aerial parts (600 g) were extracted with
Me,CO (5 1) at room temp. for a week. The extract was evapd to
dryness yiclding a residue (10 g) which was chromatographed on
a silica gel (Merck, No. 7734, deactivated with 15, H,0, 200 g)
column. Elution with n-hexane-EtOAc mixtures gave the follow-
ing compounds in order of elution: oleanolic acid (30 mg), ursolic
acid (40 mg), 18.11a-dihydroxylup-20(29)-en-3-one (3, 7 mg),
18.11a-dihydroxyolean-18-en-3-one (5. 5 mg), lup-20(29)-ene-
18.3p-diol (1, 6 mg) [5-7], 2a,3B-dihydroxyolean-12-en-28-oic
acid (30 mg) [4], 11a,20-dihydroxylupan-3-one (2, 50 mg) [2]
and 18,112,20-trihydroxylupan-3-one (4, 20 mg). The previously
known compounds were identified by their physical (mp, [«]p)
and spectroscopic (*H NMR, IR, MS) data and by comparison
(mmp, TLC) with authentic samples.

Lup-20(29)-ene-18,38-diol (1). Mp 249-251° (EtOAc-n-
hexane); [«]} + 11° (CHCl, c0.311); IR vKE em - : 3350 (OH),
3080, 1645, 883 (isopropenyl double bond), 2960, 2930, 2860,
1470, 1460, 1380, 1040, 990; 'H NMR (300 MHz, CDCl,): sec
Table 1; '3CNMR (754 MHz, CDCl,): scc Table2; EIMS
(70 eV, direct inlet) m/z (rel. int.): 442 [M]* (9), 427 (4), 424 (24),
409 (5), 406 (7). 391 (5), 257 (14), 231 (11), 229 (25), 219 (15), 204
(31), 193 (81), 189 (44), 177 (58), 121 (61), 109 (60); 95 (67), 81 (54),
69 (60), 55 (73). 43 (100). (Found: C, 81.50; H, 11.19. Calc. for
Ci0Hs500;; C. 81.39; H, 11.38%.) (Lit. [5] mp 251-252°,
IR vXBr cm - 1: 3400, 3050, 1650, 880).

18.11a-Dihydroxylup-20(29)-en-3-one (3). Mp 234-237°
(MeOH), [«]} +108° (CHCl,; c0.084); IR vEEcm~1: 3300
(OH), 3070, 1640, 895 (isopropeny! double bond), 1713 (ketone),
2960, 2900, 2860, 1460, 1385, 1370, 1035, 985, 'HNMR
(300 MHz, CDCl,); see Table 1; '3*C NMR (754 MHz, CDCl, )
sce Table 2; EIMS (70 ¢V, direct inlet) m/z (rel. int.; 456 [M]*
(0.5), 438 (16), 423 (11), 420 (40), 405 (6), 324 (100), 309 (16), 229
(14), 203 (24), 135 (45), 121 (62). 119 (33), 109 (53). 107 (62), 95 (72),
81 (45), 69 (55), 55 (46). (Found: C, 79.03; H, 1049. C3;,H;0;
requires: C, 78.89; H, 10.59%,.)
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18,112,20-Trihydroxylupan-3-one (4). Mp 260-264° (MeOH);
[a]¥ +69° (CHCl,; c0.121); IRvEM em~1: 3470, 3360, 3240
{OH), 1708 (ketone), 2960, 2900, 1460, 1380, 1320, 1175, 1120,
1040, 990; 'HNMR (300 MHz, pyridine-d;}: see Tablel;
13CNMR (75.4 MHz, pyridine-d,): sec Table 2; EIMS (70 eV,
direct inlet) m/z (rel. int.x [M]* absent, 456 [M — 18]* (2), 441
(9), 438 (19), 421 (18), 342 (100), 324 (96), 309 (21), 203 (25). 189
(24), 163 (26), 149 (29), 132 (52), 121 (59), 107 (55),95 (78), 81 (52),
69 (58), 59 (69), 55 (42). (Found: C, 76.05; H, 10.57. C3oH;,0,
requires: C, 75.90; H, 10.62%,.)

18.11a-Dihydroxyolean-18-en-3-one (5. Mp 229-233°
(MeOH); [a]¥ + 54° (CHCl,; c0.140); IR v 52 cm ~1: 3460, 3390
(OH), 1710 (ketone), 2960, 2930, 2860, 1460, 1385, 1120, 1015,
990; 'HNMR (300 MHz, CDCl;): sece Tablel; '*CNMR
(75.4 MHz, CDCl, ) see Table 2; EIMS (70 eV, direct inlet) m/z
(rel. int.;: 456 [M] " (1.3), 441 (0.8), 438 (4.4), 423 (8), 405 (1), 324
{100}, 309 (26), 243 (16), 175 (17), 121 (25), 107 (17),95 (25), 81 {16},
69 (20), 55 (20). (Found: C,78.79; H, 10.66. C;,H, O, requires: C,
78.89; H, 10.59%.)
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