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Abstract-From the aerial parts of Saluia pubescens, two new abietane diterpenoids were isolated and their structures 
established by spectroscopic means. The known 7u-acetoxy-royleanone, conacytone, nemorone and desacetylnemorone 
were also isolated. 

INTRODUCTION 

Saluia L. constitutes the largest genus of the Labiatae 
family with 900 species widespread throughout the world 
[ 11. This genus has been divided [2] into four subgenera 
according to their morphological characteristics: Sclarea, 
Salvia, Leonia and Calosphace. Most of the American 
species belong to the Calosphace subgenus which is 
represented in Mkxico by ca 300 species [3]. 

Recently we have undertaken a systematic study of the 
diterpenoid compounds of Mexican Saluia spp, studying 
different species of the same Section. Almost 80 % of spp. 
studied up to now, contain diterpenoid compounds with a 
neo-clerodane skeleton [4-6 among others]. Neo- 
clerodane diterpenoids have been also found in brasilian 
Saluia spp. (subgenus Calosphace) [7,8]. 

Saluia pubescens has been classified [2] in the Section 
Erytrostachys (Subgenus Calosphace); S. sessei and S. 
regla (MCxico) and S. libanensis (Colombia) are also 
included in this Section. A phytochemical study of 
S. sessei [M. Jimtnez, E. Portugal, A. Lira, private com- 
munication] and S. regla [9], revealed in these species the 
presence of abietane quinone diterpenoids. Herein we 
describe the diterpenoid constituents of the aerial parts of 
a population of S. pubescens collected in Huajuapan de 
Le6n (Oaxaca, Mtxico). In addition to oleanolic acid, the 
known diterpenoid abietane quinones 7a-acetoxy 
royleanone (1) [lo], nemorone (2) and desacetyl- 
nemorone (3) [ll], and conacytone (4) [12], two new 
abietane diterpenoids were isolated, whose structures 
were established as 3/&hydroxy-demethyl cryptojaponol 
(7) and 19[4 -+ 31 abeo-0-demethyl cryptojaponol (5). 

RESULTS AND DISCUSSION 

The abietane diterpenoid 5 was isolated as an unstable 
oily product which showed in its IR spectrum phenolic 
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(3600, 3540cm-‘) and arylketone (3016, 1674, 1614, 
1565 cm-‘) absorptions. Its ‘H NMR spectrum (Table 1) 
showed a deshielded aromatic proton at 67.71 which was 
assigned to H-14, while two broad singlets at 64.66 and 
4.95 were attributed to the exocyclic methylene double 
bond protons. In the methyl region it showed the signals 
of an isopropyl group bound to an aromatic ring, of a 
methyl group attached to a fully substituted carbon atom 
and a doublet at S 1.15 (3H, J = 7 Hz) which was assigned 
to the secondary Me-19 bound to C-3 (Table 1). 

Acetylation of .5 gave the crystalline diacetate 6, 
C24H3005, which showed in its IR spectrum phenolic 
acetate (1775 cm-‘), aryl ketone (1687, 1606 cm-‘) and 
exocyclic double bond (902 cm-‘) absorptions. In its 
‘H NMR spectrum (Table l), the two phenolic acetate 
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methyl groups were responsible i‘or a srnglct (6H) ob- 

served at 6?.2X Catalytic hydrogenation of’ 6 pate the 

crystalline dihydrocleri~ative 9 The /i-axial orientation 

assigned to the secondary methyl group at C.4 ~13s based 

on $tcr’ic considerations. 

The “C NMR spectrum of6 (Pable li ua\ in complct~ 

agreement with the structure and stereochemistry pro- 

posed for it The assipnmcnts were matic by comparison 

with thobc ofrclatcd structures [.l i] and calcuia~~on ot’the 

theoretical chemical shir‘ts expect& lor the substituted 

aryl-ketone moiety [ 141. ‘Ihc /kqu;itc.~r ::II orlzn:atrori 

assigned to the secondary nizth~l group at C‘-3. ua5 

deduced from the spectral data and comparison utth data 

ol’ similar structures [_I 51 ‘I’hub, 5 CX~ bcr conalder& a\ 

1913 -, ?]uht,c,-ilemcthyI_O-cryptoJapoil~1~ 

The second new abietanc ditcrpcnoid 7. \vas rsolated a>, 

a crystalline product wtth a molecular formula 

C,,,H,,O,. Its IR spectrum showed frsc and hydrogen 

bonded hydroxyl groups (1544. !lYl hr cm ’ I and aryl 

ketone (1655. 1589 cm ’ ) ahsorptlons. Its ’ t 1 NhlK spec- 

trum (Table 1) showed signals ilr an isopropyl group 

attached to an aromatic ring and th’rcv methyl groups 

bound to i‘ully substituted carbon atomx I hearomatic K 

14 appeared as a 3lnplot at &7.6(1. A multiplct obscr\etf a~ 

;i 3.X uas assigned to I he proton geminril 1~” iii:’ \ccotitiarq 

hydroxyl group at C-3. 
.Acetyiation oi‘ 7 gale a triacetatc derilativc. whose 

spectral data wcrc in agreement with thv structure 18) 

proposed i’or it Thus the IR spectrum &nwett hnndj /or 
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finding of abietane type diterpenoids in Salvia, Section 
Erytrosrachys, is of phytogeographic interest because 
European and Asiatic species [Salvia, subgenera Salvia 
and Sclarea] have yielded similar abietane type diter- 
penoids [lo. 11, 163. 

EXPERIMENTAL 

Mps: uncorr; MS: direct inlet, 70 eV; ‘H NMR and “C NMR: 

80 and 20 MHz, respectively, CDCl,, TMS as internal standard 
unless otherwise stated. Assignments of ‘%ZNMR chemical 

shifts were made with the aid of off-resonance and noise 
decoupling 13C NMR spectra. Plant material was collected at 

4 km NE of Huajuapan de Le6n, Oaxaca (Mixico) and a voucher 

specimen (TPR 4740) is deposited at the Herbarium of the 
lnstituto de Biologia, UNAM. 

Isolation of diterpenoids from S. pubescens. Dried aerial parts 
of S. pubescens (2910 g) were extracted with Me,CO (18 1) at 

room temp. for 6 days. The solvent was removed under red. press. 
and the gummy residue obtained (166.8 g) was chromatographed 

over sdica gel (1 kg deactivated with 10 % H,O) using, as eluents, 

petrol_EtOAc mixtures of increasing polarity. Fractions of 

500 ml were collected. Elution with petrol-EtOAc (19: 1, frac- 
tions 2243) afforded 7a-acetoxyroyleanone 1 (1.51 g, 0.0522, 

dry wt). identical by comparison with literature data [lo]. 

Fractions 44-57. eluted with petrol-EtOAc (9: 1), were combined 

(22.8 g) and rechromatographed over silica-gel (600 g) using 

petrol--EtOAc mixtures of increasing polarity as eluents. Elution 

with petrol_EtOAc (9:l) afforded 4.178 g (0.14’)& dry wt) of 
a crystalline mixture, which on flash chromatography 

(C,H,-Me2C0, 49: 1) gave 2.8 g nemorone (2) (O.lO’;!, dry wt) 

and 1.1 g deacetylnemorone (3) (0.04 %dry wt), both compounds 

were identified by comparison with literat&e data [ 1 I]. 
Fractions 6&73 from the original column (petrol-EtOAc 9: 1) 

were combined (11.8 g). Repeated ‘flash’ chromatographies af- 

forded 3.434 g (0.118 % dry wt) 5, as an unstable oily product. 
which was acetylated (C,H,N-Ac,O) to yield 6, as a crystalline 

product, mp 135-136”, from CH,Cl,-petrol; [a]g 126 (CHCI,, 
c 0.44); uv I Z\?” nm (E): 214 (33372), 256 (11542), 296 (1792.8); 
IRv,$,~~c’~cm-‘: 1775, 1687, 1606. 902; ‘HNMR (80 MHz): 

Table 1; 13CNMR (20 MHz): Table 2; MS m/z (rel. int.): 398 

[MJ’ (15). 356 (5), 316 (19). 315 (17), 314 (100). 299 (17), 43 (28). 
C,,H900, requires [Ml+ at m/z 398. 

From the first 10 fractions eluted with petrol_EtOAc (4: 1). 

11.4 g oleanolic acid were isolated which was identified as its 

methyl ester derivative by comparison with an authentic sample. 

Further elution with petrol-EtOAc (4: I) of the original column 
gave, 757.3 mg (0.025 %, dry wt) of a yellow crystalline product 
which was identified as conacytone (4) by comparison with an 

authentic sample [12]. 

Elution with petrol-EtOAc (1:4) afforded after extensive 

chromatographic purification, 500 mg 7, as a crystalline product, 

mp 233-235”. IR Y z!d!xc’, cm ‘: 3544. 3191, 1655,1588; ‘H NMR 

(80 MHz): Table 1; MS m/z (rel. int.): 333 (31), 332 (100). 317 (32), 

300 (18). 299 (62), 273 (18). 257 (18). 245 (15), 232 (22). 231 (67). 

219(15),205(12),203(11),189(12),179(20),177(14),115(15),91 

(15), 77 (13), 69 (IO), 57 (13), 55 (13), 43 (28). 41 (17). &,H,,O, 

requires [M]’ at m/z 332. 

Acetylation of 7. A soln of 7 (126.1 mg) in C,H,N (1 ml) was 

treated with Ac,O (1 ml) for 1 hr at room temp. Usual work-up of 

the reaction mixture afforded 96.7 mg 8, Mp 23c-232”. from 

petrol--Me,CO; [z]E 70 (CHCI,, c 0.21); UVi$=t”nm (E): 218 

(20700). 262 (7068), 290 (9163); 1R v$!$‘j cm- ‘: 1775. 1729.1686. 

1605; ‘H NMR (80 MHz): Table 1; ‘% NMR (20 MHz): Table2; 

MS m/z (rel. int.): 460 (1). 459 (5), 458 (18), 416 (25), 383 (19), 376 

(171,375 (88), 374 (loo),359 (lo),356 (7), 342 (7),341 (30). 315 (11). 

314 (37), 300 (7), 299 (33), 270 (10). 119 (6). 43 (35). CZbH3407 
requires [M)+ at m/z 458. 

Hydrogenaton of6. Compound 6 (26 mg) in EtOAc (5 ml) was 

hydrogenated using PdjC (5 lx, 10 mg)as catalyst for 17 hr. After 
usual work-up 20 mg 9 were isolated. Mp: 179-180”; [cz]~ 41 
(CHCI,, c 0.17); UVA,$” nm (E): 216 nm (21719). 258 (8565); 
IR !~,!$~“~cm~‘: 1772. 1686, 1602; ‘H NMR (80 MHZ) 6: 7.95 

(1H. s, H-14). 2.83 (IH, sept, H-15), 2.31 (6H, s, 2 OCOMe), 

1.18-1.28 (15H, Me x 5); MS m/z (rel. int.): 400 (20). 398 (20), 383 

(IO), 356 (12). 341 (16), 317 (30), 316 (300), 315 (18). 314 (44), 301 

(34), 300 (651.232 (23). 231 (15),43 (63). C,,H,,O, requires [M] + 
at m/z 400. 
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