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Ahstraet-The aerial parts of Salvia hypoleuca afforded two sesterterpenes with a previously unknown carbon 
skeleton. 

The aerial parts of Salvia hypoleuca Benth. afforded 
two crystalline compounds, molecular formula 
C&LO6 and CZH,05. Acetylation of the former 
gave a mono- and a diacetate, while the IR spectrum 
showed the presence of an ester group (174Ocm-‘) 
and of a y-lactone (1765 cm-‘). Thus the nature of all 
oxygen functions of the first compound was 
established. The second compound was also an alco- 
hol as shown by the IR spectrum, which further 
displayed bands for two y-lactones (1790, 1775 cm-‘). 

The ‘H NMR data (Table 1) of the two lactones 
were in part very similar. However, a three-fold dou- 
blet at 6 3.61 was shifted to 4.29 in the dilactone, 
indicating that the second compound was most likely 
the lactone of a hydroxy acid which corresponded to 
the ester. The nature of the second lactone ring, 
present in both compounds, was evident from the 
downfield signals at 6 4.90 and 5.89. The latter signal 
was due to an olefinic proton which coupled with an 
olefinic methyl group. Spin decoupling of the spec- 
trum of the ester showed that the olefinic proton was 
coupled with the proton which resonates at 6 4.90. 
The latter was further coupled with a pair of 
three-fold doublets which were themselves coupled 
with an olefinic proton (6 5.04). Irradiation of these 
signals sharpened a further olefinic methyl signal at 
1.67 and a broadened triplet at 2.09, which was cou- 
pled with two protons which gave rise to complex 
signals at 1.34 and 1.50. As these signals were altered 
on irradiation of a double doublet at 1.13 sequence A 
was established. 

A (carbon numbenng as in the 
fmal structure) 

*Part 403 in the series “Naturally Occurring Terpene 
Derivatives”. For Part 402 see Sarg, T. H., Omar, A. A., 
Khafagy, S. M., Grenz, M. and Bohlmann, F. (1982) Phy- 
tochemistry 21, 1163. 

The remaining signals in the spectra of both com- 
pounds were similar to those of labdanes with a 
carboxyl group at C-4. The position of the hydroxyl 
groups were established by the ‘H NMR data of the 
ester, the dilactone and the acetates (Table 1). The 
introduction of the tertiary acetoxy group caused 
a downfield shift of one methyl singlet and of the 
double doublet of H-9 indicating the presence of a 
tertiary hydroxyl at C-8. As two further double dou- 
blets, which were coupled with the proton under the 
second hydroxyl group were shifted downfield in the 
spectra of the acetates, a 1, 3-position of the 
hydroxyls was most likely. Irradiation of a doublet at 
6 2.09 collapsed the signal at 3.61 to a double doublet 
indicating that the former signal most likely was that 
of H-5. Similar results were obtained by spin decoup- 
ling of the dilactone. In this case addition of Eu(fod)3 
and spin decoupling allowed the assignment of the 
remaining signals of H-l-H-3 clearly establishing the 
presence of a labdane with an additional isoprene unit 
at C-15. Irradiation of the signals of H-12 and H-5 
further showed W-couplings with the corresponding 
methyl groups. All the data and the observed 
Eu(fod)s-induced shifts agreed with the structures 1 
and 4 for the new sesterterpenes. The stereochemis- 
try at C-5 and C-6 followed from the couplings 
observed, while that at C-8 was proposed following 
the chemical shifts of H-6P, H-7P and H-9 which 
favoured an equatorial hydroxyl at C-8. Also the 
Eu(fod),-induced shifts supported this assignment. 

I R=R’=H 4 
2 R=Ac,R’=H 

3 R=R’=Ac 
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Table 1. ‘H NMR and “C NMR spectral data of compounds 14 

‘H NMR* “C NMR 

1 2 3 4 f Eu(fod), 1 CDCI, 

H-2a 
H-2/3 
H-3a 
H-3@ 
H-S 
H-6 
H-7a 
H-76 
H-9 
H-11 
H-11’ 
H-12 
H-12’ 
H-14 
H-15 
H-15 
H-16 
H-18 
H-20 
H-21 
H-22 
H-24 
H-25 
OMe 
OAc 

1.05ddd 
1.60~1 

1.55m 

1.08ddd 1.12ddd 
1.60m 1.60m 

1.55m 

I 

1.55m 

2.09d 
3.6lddd 
1.55m 
2.2Odd 
1.13dd 
1.34ddt 
1.55m 

2.09tbr 

5.04ddbr 
2.73ddd 
2.3Oddd 
4.9Oddbr 
5.89dq 
2.07dd 
1.67sbr 
1.27s 
1.165 
0.87s 
3.64s 
- 
- 

2.30d . 
4.84ddd 
1.58m 
2.18dd 
1.16dd 
1.36ddt 
1.55m 

2.36d 
4.92ddd 
1.90m 
2.88dd 
1.68dd 
1.39ddt 

2.09tbr 

5.05dd 
2.7 1 ddd 
2.28ddd 

I 

1.58ddt 

2.09tbr 

5.08dd 
2.68ddd 
2.32ddd 

4.91 ddbr 
5.88dq 
2.07dd 
1.66sbr 
1.22s 
1.10s 
0.91 s 
3.69s 
1.94s 
- 

4.9Oddbr 
5.86dq 
2.07dd 
1.66sbr 
1.53s 
1.10s 
0.93s 
3.69s 
1.95s 
1.92s 

0.98ddd 
1.75m 
1.63m 

1.67m 
1.87ddd 
1.50d 
4.29ddd 
1.68m 
2.46dd 
1.21dd 
1.47m 
1.65m 1 

2.15tbr 

5.03ddbr 
2.73ddd 
2.3Oddd 
4.91 ddbr 
5.82dq 
2.07dd 
1.66sbr 
1.21s I 
1.20s 
0.92s 
- 
- 
- 

1.73ddd 
2.38dbr 
2.20m 
2.09dbr 
2.48ddd 
2.70dbr 
2.83d 
5.25ddd 
3.12dd 
3.59dd 
2.73m 

2.85m 

3.34m 
3.OOm 
6.lOtbr 
3.5Oddd 
3.18ddd 
6.26tbr 
7.32sbr 
2.55 sbr 

2.20s 

2.06s 
1.59s 
- 
- 
- 

C-l 38.2t 
c-2 17.4t 
c-3 39.2t 
C-4 44.4s 
c-5 60.3d 
C-6 67.ld 
c-7 53.9t 
C-8 73.5s 
c-9 56.0d 
c-10 38.2s 
c-11 23.2t 
c-12 42.7t 
c-13 141.0s 
c-14 117.5d 
c-15 30.3t 
C-16 84.4d 
c-17 168.4s 
C-18 116.2d 
c-19 181.4s 
c-20 16.49 
c-21 16.49 
c-22 25.09 
C-23 173.3s 
C-24 13.99 
C-25 16.49 
OMe 52.09 

J(Hz): la, 1s = la, 2/3 = 13; la, 2a =4.5; 5a, 68 = 6/3,7a = 11; S/3,7@ =4; 9a, 11= 5; 9a, 
ll’=4; 11, ll’= 14; 11, 12= ll’, 12’=7; 14, 15r7.5; 14, 15‘=7; 15, IS’= 15; 15, 16=4.5; 15’, 
16 = 6.5; 16, 18 = 1.5; 16,20 = 1; 18,20 = 1.5 (compound 4: 2a, 2/3 = 15; 2@, 3a = 3a, 36 = 13; 
28 3a = 4; 6g, 7a = 7a, 78 = 12; f$3,7a - 4). 

*400 MHz, CDCl,, TMS as int. standard. 

Furthermore, the 13C NMR spectrum of 1 was in good 
agreement with the proposed stereochemistry. 
However, the configuration at C-16 and the absolute 
one were not determined. We have named the free 
acid which corresponds to 1 and 4 salvileucolide. 

EXPERXMENTAL 

The air-dried plant material (300g) collected north of 
Teheran was extracted with EtzO. The extract was treated 
with MeOH to remove saturated hydrocarbons followed by 
CC (Si gel) and TLC (Si gel) affordiug 80 mg 1 and 50 mg 4 
(C6H6-CH&-EtzO, 1: 1: 1). 

Sahifeucolide methyl ester (1). Colourless crystals, mp 
165”. IR &f,cr3 cm-‘: 3600 (OH), 1765 (y-lactone), 1740 
(CO*R), 1655 (C=C); CIMS (iso-butane) m/z (rel. int.): 449 
[M+ l]+ (18) (CzsHaOa+ 1), 431 [449-HzO]’ (17), 413 [431- 
HzOl+ (100); 

589 578 %16 436 nm 
[a]%0=+22.5 +24 +25 +40 

(CHCI,; c 0.2). 

Compound 1. (10 mg) in 1 ml AczO was heated for 2 hr at 
70”. TLC afforded 4 mg 2 and 3 mg 3. 

Compound 2. Colourless gum, MS m/z (rel. int.): 490 [Ml+ 
(I), 430.271 [M - AcOH]’ (7) (Cz6H3sOJ), 412 [430 - HzO]+ 
(7), 397 1412 - Me]’ (9), 234 [412 - side-chain]+ (65), 202 [234 - 
MeOH]’ (38), 81 [CsHp]’ (100). 

Compound 3. Colourless gum, MS m/z (rei. int.): 532 [Ml+ 
(O.l), 472 [M -AcOH]+ (0.6), 412.260 [472-AcOH]+ (5) 
(C26H3604), 397 [412-Me]+ (17), 234 [412-side-chain]+ 
(lOO), 202 [234 - MeOH]’ (41), 81 [C,H,O]+ (97). 

Saluileucofide-6,23-lactone (4). Colourless gum, IR r$Eil 
-‘: 3580 (OH), 1790, 1775 (y-lactone); CIMS (iso- 

EFtane) m/z (rel. int.): 417 [M + 11’ (100) (CBH3605 + 1); 399 
1417 - HzO]* (75), 355 [399 - COJ+ (38). 

[al& = 
589 578 546 436nm (CHCI,; c 0.34). 

+143 +145 +I47 +165 
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