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19-oic acid.

In continuation of our work on the diterpenoids of the
Labiatae [1, 2], we have examined the medicinal herb,
Stachys lanata. Extraction of the plant with acetone
and chromatography afforded an acetoxy-acid,
C,,H;,0, (1) together with a mixture of a diol,
C10H1,0; (2) and a hydroxy-acid, C,0H3,0; (3). The
latter were separated by methylation and further
chromatography. The "H NMR spectra of the esters 4
and 5 and the diol 2 contained resonances assigned to
two tertiary methyl groups and an exocyclic
methylene, suggesting that the compounds were
kaurene derivatives. Oxidation of the hydroxy-ester 5
with 8 N CrO; gave a keto-ester 6, whilst hydrolysis of
the acetoxy-acid 1 and oxidation with 8 N CrO, gave a
neutral nor-ketone, C,4H3,0 (7). The "HNMR spec-
trum of this ketone suggested that it contained a
CH,-CH group. Irradiation at & 2.35 led to the col-
lapse of the methyl doublet at 0.99 to a singlet. Thus,
the hydroxy-acid was a -hydroxy-acid. The multiplic-
ity of the acetoxyl CH resonance (8 4.52, J=4 and
12 Hz) indicated that the oxygen substituent was
equatorial. Comparison of the CNMR spectra
(Table 1) with the assignments for ent-kaur-16-ene (8)
[3] led to the location of the hydroxyl group at C-3.
The presence of oxygen functions on ring A was
substantiated by a strong ion (9) at m/e 107.086
(CgH,; requires 107.086) in the MS of 2, 4 and 5.
Reduction of the methyl esters 4 and § afforded the
diol 2 which proved to be identical to the known ent-
3B,19-dihydroxykaur-16-ene [4, 5]. Hence, the
acetoxy- and hydroxy-acids were 1 and 3 [6], respec-
tively.

1 R!=0Ac, R*=CO,H
2 R!=OH, R?=CH,O0H
3 R'=OH R?>=CO,H

4 R!'=0Ac, R?= CO,Me
5 R!'=OH, R?=CO,Me
8 R'=H, R2=Me

Whilst 19-oxidation of kaur-16-enes is common
amongst the diterpenoids of the Compositae and
Euphorbiaceae, 18-oxidation is more common
amongst the tetracyclic diterpenoids of the Labiatae
(e.g. Sideritis species). Stachysic acid, ent-6a-
acetoxykaur-16-en-18-oic acid, has been obtained
from Stachys silvatica [7].

EXPERIMENTAL

General experimental details have been described previ-
ously [1, 2].
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Table 1. ?CNMR spectra determined at 25.15MHz in

CDCl; with TMS as reference

Carbon atom Compound 1 Compound 2 Compound 5

1 38.8 3K.7 39.5
2 24.0 27.6 28.2
3 79.0 80.6 78.3
4 47.9 42.7 48.9
5 55.2 55.% 55.0
6 215 20.1 219
7 41.0 41.3 41.2
8 439 439 43.7
9 56.4 55.8 56.4
10 39.4 39.6 395
11 18.6 18.3 18.6
12 33.0 33.0 33.1
13 43.8 43.9 43.7
14 39.4 38.5 39.5
15 48.7 48.8 48.7
16 155.4 155.4 155.3
17 103.3 103.1 103.2
18 23.7 22.8 23.6
19 1800.3 64.3 178.6
20 15.4 18.3 15.4
OAc21.5 OMe 51.1.
and 171.0.

Extraction of Stachys lanata. Stachys lanata (1.8 kg)
(obtained from M. Kottas, Vienna) was extracted with
Me,CO (101.) at room temp. for 3 days. The solvent was
evapd and the residue chromatographed on Si gel, {Merck,
deactivated with 15% H.O). Elution with EtOAc-petrol
(2:8) gave ent-3B-acetoxykaur-16-en-19-0ic  acid (1}
(300 mg) which crystallized from EtOAc as needles, mp 255-
260°. [Found: C, 72.9; H, 8.6. C,,H;,0, requires C, 73.3;
H. 8.95%.] '"THNMR: & 1.05 (3H, s, 20-H), 1.29 (3H, s,
18-H) 2.08 (3H, s), 4.55 {1H, dd, J=4 and 12 Hz), 4.80
(2H, m, 17-H). The methyl ester, prepared with CH,N,, had
mp 165°% [a],~86° (¢ 1.9). [Found: M* 374.245-C,;H,,0,
requires M* 374.245.] IR v, cm ': 1725 (br}, 1655, 1245,
880; 'HNMR: § 0.92 (3H. s. 20-H), 1.21 (3H, s, 18-H),
2.04 (3H, 5, OAc), 2.62 {1H, br). 3.65 (3H, s, OMe). 4.52
(1H, dd, J =4 and 12 Hz, 3-H). 4.77 (2H, m, 17-H): MS m/e
(rel. int.): 374 (8), 314 (24), 299 (18). 271 (16). 255 (30), 239
(37), 211 (40), 159 (19), 145 (23), 137 (31), 133 (23), 131
(25), 121 (36). 119 (57), 107 (61), 105 (56), 91 (100).
Further elution with EtOAc-petrol (2:8) gave a mixture of
the diol 2 and hydroxy-acid 3. Methylation of the mixture
with CH,N, and chromatography on Si gel gave methyl ent-
3B-hydroxy-kaur-16-en-19-oate (200 mg), which crystallized
from petrol, mp 157°, [a],~107° (¢ 1.7). [Found: M~
332.238.C, H;,0; requires 332.235.] IR v, cm ': 3450
(sh), 3400, 1690, 1655, 875; '"TH NMR & 0.89 (3H, s, 20-H),
1.40 (3H, s, 18-H), 3.66 (3H, s, OMe), 3.12 (1H, m, 3-H).
4.78 2H, m, 17-H); MS m/e (rel. int.): 332 (19), 314 (15),
289 (13), 239 (20), 211 (22), 187 (22), 145 (30), 133 (31),
131 (31), 21 (42), 119 (61}, 107 (65), 105 (78), 91 (100).
Subsequent fractions gave ent-38,19-dihydroxykaur-16-ene,
which crystallized from EtOAc—petrol as tablets, mp 190°,
[a]p—67.6° (¢ 1.08) (lit. [4, 5] 184-185°, [« ]}, ~ 66°). [Found:
M™ 304.245-C,,H;,0, requires 304.240.] iR v, cm ':
3460 (sh), 3400 (br), 1655, 882: 'HNMR: & 0.99 (3H, s,
20-H), 1.22 (3H, s, 18-H), 2.66 (1H, m). 3.30 (1H. 4,
J=12Hz, 19-H). 3.45 (1H, m, 3-H), 4.15 (1H. d, J = 12 He,
19-H), 4.80 (2H, m, 17-H); MS m/e (rel. int.): 304 (2), 286
(26), 271 (19), 268 (16). 255 (30), 243 (30), 227 (26}, 185
(28), 145 (42), 133 (40), 131 (55), 121 (52), 119 (68), 107
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(78), 105 (85), 91 {100). The diacetate. prepared with Ac,O
in Py, had mp 112-114° (lit. [4, 5] 114-115%): '"HNMR:
1.00 (3H, s), 1.05 (3H, s}, 2.0 and 2.05 (each 3H, s), 4.12
and 4.37 (2H, AB. ¢, J= 12 Hz), 4.65 (1H, m), 476 (2H,
m). The hydroxy-ester 5 gave a monotoluene-p-sulphonate,
with TsClin Py, mp 163°: IR &, cm ': 1704, 1655, 1595,
1175, 950, 910, 890: 'HNMR: § 0.87 (3H. 5. 20-H), 1.22
(3H, s, 18-H). 2.42 (3H. s, Ar-Me}, 3.62 (3H. 5. OMe). 4.25
(1H, dd, J=4 and 12 Hz, 3-H), 4.75 (ZF. 17-H), 7.35 and
7.82 (each 2H. d. J = & Hz, Ar-H).

Hydrolysis of the acetoxy-acid 1. The acid (20 mg) was
treated with 10% agq. ethanolic KOH (2 ml} overnight. The
soln was acidified and the hydroxy-actd 3 recovered in
EtOAc. It had mp 205-207° (lit. [6] 207-210%; 'H NMR: §
0.99 (3H, s, 20-H), 1.45 (3H. s, 18-H), 2.65 (1H, m). 3.14
(1H, m. 3-H), and 4.75 (2H. m, 17-H).

Oxidation of the hydroxy-acid 3. The hydroxy-acid
(40 mg) in Me,CO (5 mi) was treated with excess 8 N CrOy; at
room temp. for I hr. MeOH was added and the product
recovered in EtOAc, and chromatographed on Si gel to
afford the nor-ketone 7 which crystallized from petrol as
needles, mp 75° [Found: M' 272.213. Calc. for C,oH,,O:
2722147 "THNMR: § (.98 {d, J=7 Hzh 1.19 (5). 1.20 (d,
J=7Hz), 4.80 (m, 7-H). Irradiation at § 2.32 collapsed the
doublet at 8 0.98 and affected the signal at § 1.20. MS m/e
(rel. int.): 272 (29), 257 (52), 229 (99), 213 (58), 211 (69).
131 (51), 105 (64). 91 (100).

Oxidation of the hydroxv-ester 5. The ester § (50 mg) in
Me,CO (5ml) was treated with the 8N CrO; reagent
(0.1 ml) for 10 min at room temp. MeOH was added, the
solvent was evapd and the keto-ester recovered in EtOAc.
The keto-ester € crystallized from petrol as necdles. mp
120-125°. [Found: M~ 330.217. C,,H;,0; requires
330.219]. IR v, cm "1 1730 (bri. 1650, 89¢. '"H NMR 3§
1.13, 1.35 and 3.65 (each 3H, s, 20-H. 158-H and OMe}. 4.80
(2H, m, 17-H): MS m/e (rel. int.): 330 (20, 287 (51), 255
(47), 227 (54), 187 (47). 131 (42}, 105 (67}, 91 (100).

Reduction of the hyvdroxy-ester 5. The ester 5 (30 mg) 1n
Et,O (10 ml) was treated with LiAIH, (20 mg) for 1 hr. The
excess reagent was destroyed with dil HCl and the product
recovered in EtOAc to afford the diol 2. identified by its IR
spectrum. Under similar conditions, the acetoxy-ester 4
(25 mg) gave the same diol, identified by its IR spectrum. The
diol 4 was identical ('H NMR) to an authentic sample of ent-
3B,19-dihydroxy-kaur-16-ene. kindly provided by Professor
J. MacMillan F.R.S.
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