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tion of 7 with Se02[10], yielded a product identical 
with 12. 

Crystallization of fractions V and VI, gave 5[4, 51 
and prep. TLC of the mother liquors produced a pure 
sample of 13[6]. 

EXPERIMENTAL 

Mps are uncorr. and were determined on a Kofler hot 

stage apparatus. UV spectra were recorded in EtOH. 

‘H NMR spectra were recorded using TMS as int. standard, 

in CCh. Analytical TLC was performed on Si gel G, prep. 

TLC on Si gel PFz~~+~M and CC, on Si gel 60. 

Extraction and isolation. The aerial parts of C. ladani- 

ferus (12.0 kg), collected at Guimere (Zamora, W. Spain) 

were air dried and extracted with hot hexane in a Soxhlet, 
for 24 hr, giving 1200g extract. This was dewaxed with 

MeOH (14.1%) and then steam distilled, giving 2.60% essen- 

tial oil. 

The non-volatile part, was extracted with 6% NaHCO, 

(17.20%), 10% NaCOl (23.70%) and 4% NaOH (4.50%). The 

residual neutral part was 34.60% of the initial hexane 

extract. 

Treatment of 75.OOg of the bicarbonate soluble acid part 

with CHZNZ. yielded 73.OOg of a mixture of methyl esters, 

which were dry-chromatographed (17OOg of Si gel in a 

4 x 130 cm column, eluted with ChHb-Et20. 7:3). giving 

seven fractions. 
Treatment of fraction II (I l.OOg) with a satd methanolic 

soln of urea, gave 9.4Og methyl esters soluble in MeOH. 

which were resolved by CC on Si gel and Si gel-AgNOa 

(20%), yielding pure samples of 1. 2 and 3. 
Fraction III (14.49g). consisted only of methyl 6-0x0- 

cativate, and from fraction IV. by CC, followed by TLC, the 

methyl esters 4. 9 and 12 were isolated. 
The methyl ester 4 was eluted in CC with petrol-Et20 

(4: 1); methyl esters 9 and 12 were both eluted with petro- 

Et20 (1: I). Compound 9 was obtained with CH-Et20 
(19: 1) and 12 with CoHG-CHCI>-Et20 (I : 3: I) in prep. TLC. 

Crystallization of fraction V (17.04g) and fraction VI 

(6.1 I g) from hexane yielded pure methyl labdanolate, 5 

(9.8 g). CC of the residual part gave another 6.2 g 5 and 13. 

Methyl 6,8(17)-lahdadi~n-lS-oate (1). Colourless oil. 

[ol”,,= 1’5.8” (CHCI,; c 1.21). UVh& rtoH nm: 234 (E = 33.400). 

IR v,,,,,~L~~‘: 3120. 2960. 1740, 1600. 1150, 1010. 880. 800, 
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775. ‘H NMR: S0.65(3H, s), 0.85(3H, s), 0.95(38, s), 
0.95(3H, d, J = 7 Hz), 3.6(3H, s), 4.82(2H, s), 5.63(18, d, J = 
10 Hz), 6.13(lH, dd, JI = 10 Hz, JZ = 3 Hz). MS (70 eV) m/z 
(rel. int): 318[M]* (20), 303(6), 271(18), 203(27), 190(95), 
189(83), 175(37), 119(100). 

Methyl 8a-methoxylabda-15-oate (2). Colourless oil, 
6,lll [a]:: = - 8.6” (CHCh; c 0.8). IRv ,,,=crn -I: 1740, 1450, 1380, 

1200, 1155, 1072, 1030. ‘H NMR: 80.90(3H, d, J = 6.5 Hz), 
0.78(3H, s), 0.80(3H, s), 0.84(38, s), l.O1(3H, s), 3.03(3H, s), 
3.56(3H, s). MS(70 eV) m/z (rel. int.): 352[M]’ (0.5), 191(5), 
177(11), 137(10), 129(12), 123(12), 109(14), 85(100), 81(13). 

Methyl 6-oxo-7-labden-15-oate (3). Colourless oil. 
[a$ = + 13.3” (CHCb; c 1.2). UVhzz” nm: 238 (B = 11.400). 
IRvzZ cm-‘: 1740, 1680, 1635, 1450, 1380, 1220, 1170, 1025, 
1000, 890. ‘HNMR: 65.6l(lH, brs, H-7), 3.59(3H, s, 
-COOMe), 1.91(3H, d, J = 2 Hz, H3-17), 1.12 and l.O8(each, 
3H, s, H3-18 and H3-19), l.O5(3H, d, J = 6 Hz, H3-16), 
0.84(3H, s, H3-20). 

Methyl-7-oxo-8-labden-15-oate (4). Colourless oil. [a]: = 
+43.5” (CHCh; c 1.38). UVAgz”nm: 249 (e = 13.700). 
IR$:: cm-‘: 1740, 1668, 1612, 1465, 1440, 1158, 1010. 
‘H NMR: 63.60 (3H, s, -COOMe), 1.65(3H, s, H,-17). 
l.O6(3H, s, H3-20), 0.93 (6H, s, H3-18 and H3-19). MS (70 eV) 
m/z (rel. int.): 334[I@ (27), 233(100), 205(90), 135(85), 
109(45). 

Dehydration of methyl labdanolate. POC13 (2.8 ml) was 
added drop-wise to a stirred cold soln of l.lOg methyl 
labdanolate (5) in 21.8 ml dry pyridine. After addition, the 
stirring was continued for another 4.5 hr. Ice-water was then 
added and the mixture extracted with EtzO. 

The EttO soln was washed with 1 N HCI, 6% NaHCO3 and 
Hz0 and dried with dry NazS04. Evaporation of the solvent, 
gave 900 mg of product, which by CC gave pure samples of 
methyl I-labden-15-oate (6, 89 mg), methyl-7-labden-15-oate 
(methyl cativate) (7, 90 mg) and methyl-8(17)-labden-15-oate 
(methyl labdenate) (8, 450 mg). 

Methyl-8-labden-15-oate (6). Colourless oil. [a]B = 
+63.1” (CHCI,; c 1.1). IRv~“, cm -I: 1735, 1190, 1150, 1000. 
‘H NMR: 63.58(3H, s), 1.51(3H, s), 0.95(3H, d, J = 6.5 Hz), 
0.90(3H, s), 0.87(3H, s), 0.82(3H, s). 

Methyl 7-Iabden-15-oate (methyl catiuate) (7). Colourless 
oil. [a]?! = - 7.3” (CHCb; c 0.88). IRvzz cm-‘: 1740, 1666, 
1200, 1070, 1000,820. ‘H NMR: S5.32(lH, brs), 3.60(38, s), 
1.63(3H, s), 0.94(3H, d, .J = 6.5 Hz), 0.88(6H, s), 0.73(3H, s). 

Methyl 8(17)-labden-15-oate (methyl labdenafe) (8). 
Colourless oil. [a]: = + 24.3” (CHCL; c 1.2). IRv$: cm-’ 
3080, 1740, 1640, 1200, 1150, 890. ‘H NMR: S4.48(lH, brs), 

4.75(lH, br s), 3.61(3H, s), 0.93(3H, d, J= 6.5Hz), 
0.88(3H, s), 0.81(3H, s), 0.68(3H, s). 

Oxidation of methyl 8-labden-IS-oate. To a soln of 
15Omg methyl I-labden-15-oate (6) in 1.5ml C& dry 
sodium chromate (138mg) and NaOAc (106mg) in 0.7 ml 
HOAc and 1.3 ml ACZO were added. The mixture was held at 
45” for 8 hr and then poured over ice-water extracted with 
Et20, and the extract washed with NaHCO3 soln and HzO. 
Prep. TLC of the reaction product gave 85 mg pure 4. 

Methyl 6/3-acetoxy-7-oxo-8-labden-15-oate (9). Colour- 
less oil. [a]g= -25” (CHCI,; c 1.16). UVAFz”nm: 251 
(c = 12.400). IR$“, cm-‘: 1745, 1678, 1240, 1160, 1044, 1022. 
‘H NMR: 65.62(lH, d, J = 4 Hz, H-6), 3.63(3H, s, -COOMe), 
2.01(3H, s, -OCO-Me) 1.73(38, s, H-17), 1.40, 1.05 and 1.02 

(each 3H, s, H3-18, H3-19 and H3-20). MS (70eV) m/z (rel. 
int.): 392[M]+ (8). 332(22), 237(80), 231(100), 203(85), 161(84), 
109(32). 

Methyl 6a-acetoxy-7-oxo-8-labden-15-oate (10). To a 
soln of 85 mg methyl 7-oxo-8-labden-15-oate (4) in 6.0 ml 
toluene, 0.33 g of Pb(OAc)d was added. The mixture was 
refluxed for 8 hr and then filtered and extracted with EtzO. 
Prep. TLC of the reaction product, gave 39 mg 4, 25 mg 10 
and 15 mg methyl 7-oxo-5,8-labdadien-15-oate (11). 

Methyl 6a-acetoxy-7-oxo-labden-15-oale (10). Colourless 
oil. [a]:: = + 33.8” (CHCh; c 0.71). IRv!?: cm-‘: 1740, 1670, 
1610, 1240, 1040, 1020. ‘HNMR: 85.33(18, d, J = 12Hz, 
H-6), 3.65(38, s, COOMe), 2.12(3H, s, -OCOMe), 1.73(38, 
s), 1.29(3H, s), l.O2(9H, brs). 

Methyl 7-oxo-5,8-labdadien-15-oate (11). Colourless oil. 
[a]g = -30.7” (CHCls; c 1.79). UV hzz” nm: 249 (E = 
18.600). IR Y”,“, cm-‘: 1740, 1660, 1630, 1600, 1200, 1160, 
1010, 960, 690. ‘HNMR: 66.07(lH, s, H-6), 3.60(3H, s, 
COOMe), 1.79(38, s, H3-17), 1.34(38, s, H3-18), 1.30(3H, s, 
Hr19), 1.23(3H, s, Hs-20); 0.95(3H, d, J = 6.5 Hz, H3-16). 

Methyl 7a-hydroxy-8(17)-labden-15-oate (12). Colourless 
oil. [a]$? = - 18.3” (CHCl3; c 0.93). IR vzFX cm-‘: 3500, 3090, 
1740, 1640, 1040, 904. ‘HNMR: 64.94 and 4.54 (each, lH, 
brs, C=CH2), 4.22(lH, m, H-7), 3.61(3H, s, COOMe), 
0.95(38, d, J = 6 Hz), 0.90(3H, s), 0.80(3H, s), 0.64(3H, s). 

Methyl labdenate (8) (181 mg) in 15 ml of EtOH was 
refluxed with 36 mg freshly sublimated Se02, for ca 2 hr. 
EtOH was distilled in uacuo and the residue extracted with 
Et20. Prep. TLC (CsHsEtzO, 8 : 3) yielded 79 mg pure 12. 

Methyl 8a-hydroxylabda-15-oate (methyl labdanolate) 
(5). Mp 73-74”. [a]%= -8.6” (CHCI3; c 1.06). IRu?&c:,cln-‘: 
3500, 1740, 1200, 1160, 1080, 1010, 940, 910. ‘HNMR: 
83.60(3H, s), l.O8(3H, s), 0.94(38, d, J = 6.5 Hz), 0.88(38, 
s), 0.78(6H, s). 

Methyl 8a-hydroxy-13(E)-labden-15-oate (13). Colourless 
oil. [a]:: = +7” (CHCl3; c 0.7). IR$& cm-‘: 3470, 1730, 1660, 
1230, 1160, 940, 910. ‘H NMR: 65.52(lH, brs, H-13), 
3.58(38, s, COOMe), 2.11(3H, d, J = 1.5 Hz), l.l0(3H, s, 
Hn-17), 0.86(3H, s), 0.79(6H, s). 
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