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Abstract—Tricyclic diterpenes with the abietane skeleton have been isolated from the aerial parts of Hypiis
dilatata. In addition to 12 well known compounds, two new compounds have been isolated and identified
as 11,12 diacetoxy-7f-methoxy-8,11,13-abietatrien-20,6f-olide (epimethylrosmanol) and 11,12 diacetoxy-74-
ethoxy-8,11,13-abietatrien-20,6-olide (epiethylrosmanol). Their structures have been determined by spec-
troscopic methods using 2D correlation experiments ('H-"C) HMBC and HMQC. Esquirolin B with the

pimaran skeleton has been isolated as well. «: 1998 Elsevier Science Ltd. All rights reserved

INTRODUCTION

The genus Hyptis, consists of over 400 [1] species that
occur in tropical America. Several species from this
genus have been studied: they are reputed to possess
medicinal properties [2-7], some are used as food
flavouring [2, 6-7] and some show insect repellant,
antifungal, antibacterial or nematicidal activity [2, 7-
9].

The most complete information about this genus
comes from Mexico where Miranda ef a/. have studied
five of these species: H. albida (2], mutabilis [10],
oblongifolia [8], pectinata [6], and verticillata [11],
while Vivar er al. have focussed on the species H.
urticoide [12). H. verticillata and suavenolens are the
most studied. the former by Heinrich et «f. [13, 14]
and Reese er al. [9], and the latter by White [15],
Mulherjee ef al. [16] and Singh er al. [17].

Many of these species contain pentacyclic tri-
terpenes (2, 8, 17); H. oblongifolia, pectinata, verticilluta
and urricoide have a-pyrones [6, 8, 12, 19] with bio-
logical activity. Lignans have been obtained from H.
verticillata [11] and derivatives of pyrrolidin-2-one [9]
and a few diterpenes have been isolated (H. sua-
venolens and fructicosa) [15, 18].

We have studied the aerial part of H. dilatata Jacq.
(Panama). Several tricyclic diterpenoids with the abi-
etane structure, where the ring C is aromatic, have
been isolated. The structures of two of these com-
pounds is described for the first time and the *C NMR
data is given for the known compounds.

* Author to whom correspondence should be addressed.

RESULTS AND DISCUSSION

H. dilatate was collected in Veraguas (Panama)
where it is used in folk medicine as an insect repellent.
From the diethylether-soluble part of the acetone
extract of the leaves, several abietanes were isolated,
amongst them two new natural compounds 1 and 2,
as their acetyl derivatives. In addition. the well known
carnosol (3) [20, 21], rosmanol (4) [21, 22], methyl-
rosmanol (§) [23, 24] have been isolated, and, after
acetylation, the acetyl derivatives of: carnosol (6) [20,
21], rosmanol (7) [21, 24], methylrosmanol (8) [24],
ethylrosmanol (9) [23], isorosmanol (10) [28], epi-
rosmanol (11) [22]. carnosic acid (12) [23, 25], its
methyl ester (13) [26] and pisiferic acid methyl ester
(14) [25, 27] have also been obtained. Lactone 15 [29]
and esquirolin B (16) [30], a compound with the pim-
aran skeleton, have been isolated as well.

Compound 1 showed bands in its IR spectrum
indicative of a ;-lactone group (1780 cm " ') and acetyl
groups (1740 and 1240 cm ™ '). In its “C NMR spec-
trum signals were observed for 25 carbon atoms.
DEPT experiments showed that there were seven
methyls (one oxygenated, o 56.1), three methylenes,
five methines (one aromatic and (wo oxygenated &
125.5,74.0 and 77.6) and 10 quaternary carbons (three
carbonyls and five aromatics). The mass spectrum
showed a [M]* of m/z 444 corresponding to the molec-
ular formula C,sH;,O5, consistent with a diace-
tylderivative of a tricylic diterpene diol with an aro-
matic ring, a y-lactone group and a methyl ester group.

In the "H NMR spectrum, in addition to the methyl
signals of two acetoxy groups (6 2.28 and 2.30) on a
pentasubstituted aromatic ring (8 7.39, 1H, ), the
signals of five other methyls: two on tetrasubstituted
carbons (Me-C) (4 0.96 and 1.00, ea. s) a MeO (6 3.61)
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and two in an isopropyl group (Ar-CHMe,) (0 2.90,
1H, hept and 1.19, 6H, d), were observed. The signals
of two hydrogens (6 4.94. 1H, d, J = 2.4 and 4.45. 1H,
d. J = 2.4 Hz) geminal to a lactonic oxygen and to the
methoxy, respectively, were also observed. the latter
in a benzylic position (based on its chemical shift).
These two hydrogens were placed in the partial struc-
ture CH(OCO)CH(OMe)Ar(COSY). All these data
indicated that 1 was a compound with the abietane
skeleton, one of the ring methyls being oxidised and
forming part of a y-lactone ring system. The simi-
larities of the 'H and '*C NMR spectra of 1 with those
of methylrosmanol acetate (8) suggested that they may
be epimers. In a similar way, the spectroscopic differ-
ences between rosmanol triacetate (7) and epi-
rosmanol triacetate (11) are only shift differences
because the coupling constants of H-6 and H-7 are
very similar. Taking into account all these data, the
structure of diacetoxi-epi-methylrosmanol {11,12-
diacetoxy-7f-methoxy-8.11.13-abietatrien-20,64-

olide) was assigned to 1. H-6 is a doublet because if

forms a dihedral angle of 90", in a similar manner as
H-6 014,.5.7.8.9. 11.
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Compound 2 showed bands in its IR spectrum cor-
responding to a 7-lactone (1780 cm™') and acetyl
groups (1740 and 1240 cm ™). In its "*C NMR spec-
trum signals were observed for 26 carbon atoms; seven
methyls, four methylenes (one oxygenated, 6 56.1),
five methines (one aromatic ¢ 125.1 and two oxy-
genated 0 76.8 and 74.7) and 10 quaternary carbons
(three carbonyls and five aromatics). In the mass spec-
trum of 2 the [M]" was at m/z 458 and corresponded
to the molecular formula C,,H,,0-, which is 14 amu
higher than that of compound 1.

The "H NMR spectrum showed signals for the same
groups as in 1: one aromatic hydrogen (3 7.39, 1H, s).
two tetrasubstituted carbons (Me--C) (0 0.99 and 0.95,
ea s). an isopropyl group (Ar-CHMe,) (5 2.92, 1H,
hept and 1.18, 1.14. 3H, d. each one). two hydrogens
next to oxygenated carbons, one of a p-lactone and
the other of an ethyl ether: CH(OCO)CH(OE)AT.
Comparison of the spectroscopic properties of 2, 1
and the diacetylderivative of ethylrosmanol (9), per-
mited the assignment of the structure of 2 as the
diacetate of epi-etilrosmanol (11,12-diacetoxi-74-
ethoxy-8.11.13-abietatrien-20.6f-olide).



Tricyclic diterpenes from Hypiys dilatata

Table 1. *C NMR data of compounds 1-16
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B3C 1* 2 3* 47 S+ 6 7 8* 9 11 12 13 15% 16
1 26,7 265 298 281 282 293 266 266 265 265 345 347 421 398
2 189 188 196 199 198 189 189 190 189 188 182 184 183 188
3 37.7 376 418 391 389 408 377 378 377 375 411 411 386 427
4 319 31.8 351 319 319 346 31,5 314 316 319 340 339 328 328
5 552 550 462 510 515 447 511 506 506 554 537 536 564 503
6 740 747 305 788 749 280 743 740 745 752 199 197 240 195
7 77.6 768 782 691 785 770 692 714 756 709 319 3le 327 1226
8 133.7 1340 1334 1304 128.2 138.2 1269 1335 133.8 131.8 136.7 136.7 133.0 1342
9 1304 1302 1229 1249 1250 1293 121.1 1308 130.8 1282 1321 1319 131.0 520
10 477 476 491 476 477 485 469 468 467 474 480 476 490 370
11 138.1 1399 1440 1447 1446 1393 131.4 1402 140.2 140.2 138.8 1388 1427 235
12 140.1 140.6 1434 1424 1427 1410 131.4 141.0 140.6 141.0 140.0 1397 140.0 332
13 142.5 1423 1351 136.5 1363 1414 1429 1423 1423 1427 1415 1414 1398 354
14 125.5 1254 1123 1202 1207 1185 1269 1268 1268 1250 1251 1250 1202 423
15 277 277 275 275 275 277 277 217 276 217 2758 274 274 785
16 227 227 230 229 228 229 227 228 226 226 226 226 223 632
17 227 228 231 231 231 228 226 225 228 229 229 229 228 178
18 320 3.6 319 318 320 316 3.3 316 314 317 324 324 318 336
19 220 219 200 224 226 198 21.8 221 2201 219 201 19.6 236 223
20 175.8 176.0 176.0 1783 1782 1739 1757 1763 176.5 1758 179.1 1751 178.0 149
00CMe 168.0 168.0 168.2 170.0 167.8 168.0 168.0 168.1 16%.4 171.0
’ 167.0 171.2
168.1 168.0 168.1 167.8 168.0 168.0 168.0 168.0 168.1 170.6
0O0CMe 203 20.3 20,5 207 207 203 203 205 206 20.9
o 20.2 21.0
20.7 208 20.2 207 208 208 203 203 20.8
OMe 56.1 58.3 58.3 51,6 60.6
OCH2CH3 66.5 66.5
OCH2CH3 15.8 158
* Assigned by 'H/"°C
t Acetone d,,
EXPERIMENTAL (I--V) were collected. From Fraction I was isolated

Spectral analysis

NMR: 200 or 400 MHz for 'H and 50 MHz for "*C.
Chemical shifts are given in é (ppm) and are referenced
to the residual CHCl,, 7.26 ppm for '"H and 77.0 ppm
for "*C, respectively; IR: and film: EIMS: direct inlet
system or truth GC/MS-system.

Extraction and isolation.

The aerial part of Hyptis dilatata collected in
December 1995 in Santiago de Veraguas, Panama,
was dried (270 g) and extracted for 48 h with Me,CO
at room temp. (25°C). After percolation, the solvent
was removed under vacuum at 35, giving an extract
(20.7 g) which was extracted with Et.O. The Et,O-
soluble extract (13.17 g) was fractionated with hexane
and hexane-soluble portion (4.7 g) chromatographed
on silica gel with hexane-EtOAc to give methyl-
carnosic acid diacetate (13) (6 mg). The hexane-insol-
uble residue (8.5 g) was chromatographed on a silica
gel (ce) with a mixture of hexane-EtOACc; 5 fractions

carnosol (3) (800 mg), rosmanol (4) (200 mg) and
methylrosmanol (§) (500 mg). Fractions II to V were
acetylated (Ac,O and pyr.) and after repetitive chro-
matography with a mixtures of hexane-EtOAc, hex-
ane-Et,O and hexane-CHCI;, the following diterpene
acetates were isolated: from Fraction 11 ethylrosmanol
(9) (10 mg), epiethylrosmanol (2) (10 mg) and pisiteric
acid methyl ether (14) (8 mg) after esterification of
the more polar part with CH,N,; from Fraction 111
esquirolin B (16) (13 mg). isorosmanol (10) (7 mg),
epirosmanol (11) (8 mg), epimethylrosmanol (1) (20
mg) and the y-lactone (15) (40 mg); from Fraction IV.
carnosic acid (12) (200 mg) and from fraction V the
acetyl derivatives of carnosol (6), methylrosmanol (8)
and rosmanol (7).

Diacetviepimethyirosmanol (1). [2)i +47.9 (¢ 0.5;
CHCL); IR ¥ em~": 1780, 1371, 1204, 1175, 1101,
1026, 733; '"H NMR (200 MHz, CDCI;,): § 7.39 (1H,
s. H-14), 494 (1H, d, J = 2.4 Hz. H-7), 4.45 (1H, d,
J = 2.4 Hz, H-6). 3.61 (3H. 5, OMe). 2.90 (1H. hep,
6.8 Hz, H-15). 2.30 (3H, s, MeCOOQO). 2.28 (3H, s,
MeCOO). 2.08 (1H. s. H-5). 1.19 (6H. d, J = 6.8 Hz,
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H-16 and H-17), 1.00 (3H, s, H-19), 0.96 (3H, s, H-
18); EIMS 70 eV m/z (rel. int.): 444 [M]* (6), 416 (3).
402 (3), 374 (2), 361 (23), 360 (100). 316 (16), 314 (27),
284 (8), 258 (12), 215 (14).

Diacetylepiethylrosmanol (2). ]y +49.7 (¢ 0.5;
CHCL);IR v™ cm': 2965, 1780, 1371, 1204, 1175,
1101, 1026, 758; '"H NMR (400 MHz, CDCl,): 6 7.39
(1H,s. H-14),490 (1H, d,J = 2.7 Hz, H-7),4.55 (IH,
d.J=27Hz H-6),387 (1H, dy, J = 9.0 and 7.0 Hz
OCH.CH,). 3.73 (IH, dy, J=9.0 and 7.0 Hz
OCH,CH,), 2.92 (1H. hep, J = 6.9 Hz, H-15), 2.30
(3H, s, MeCOOQ), 2.28 (3H, s, MeCOO), 2.08 (I1H, s,
H-5), 1.3 (OCH,CH,, 7, /= 7.0 Hz). 1.18 and 1.14
(each 3H, d, J = 6.9 Hz, H-16 and H-17). 0.99 (3H, s,
H-19), 0.95 (3H, s, H-18); EIMS 70 eV m/z (rel. int.):
458 [M]* (8), 430 (4), 388 (19), 374 (100), 344 (11),
330(33), 328 (9), 284 (28). 272 (12), 259 (18), 231 (11),
215 (28).

Esquirolin B (16). [2]5"+24.0 (¢ 0.2. CHCl,): IR
vim cm ™' 2926, 2870, 1746, 1462, 1443, 1370, 1242,
1040, 976; '"H NMR (400 MHz, CDCl,): 6 5.3 (1H, m.
H-7), 491 (1H, dd, J = 2.5 and 9.1 Hz, H-15), 4.41
(1H, dd, J = 2.5 and 11.8 Hz, H,-16). 4.01 (1H, dd.
J=09.1 and 11.8 Hz, H-16), 2.09 and 2.02 (3H, s,
each, MeCOO), 0.91 (3H, ), 0.86 (3H, s), 0.84 (6H,
s); EIMS 70 eV m/z (rel. int.): [M ~-60]" 330 (7), 270
(20), 255 (70); 243 (13), 229 (17), 160 (22). 131 (37),
109 (70), 105 (65), 91 (75), 79 (58). 69 (63). 55 (100).

Acknowledgements—The authors are grateful to the
Agencia de Cooperacion Espaiiola for financial help
in the form of a fellowship to one of us (L.C.R.).

REFERENCES

I. Luz, A Y. R., Zoghbi, M. G. B., Ramos, L. S,
Maia, J. G. S. and Dasilva, M. L.. J. Nat. Prod..
1984, 47, 745.

. Pereda-Miranda, R. and Delgado, G., J. Nat.
Prod., 1990, 53, 182.

3. Zamora-Martinez, M. C. and Nieto, C., J. Ethno-

pharmacology, 1992, 35, 229.

4. Rojas, A., Pereda-Miranda, R., Hernandez, L.
and Mata, R., J. Ethnopharmacology, 1992, 35,
275.

5. Heinrich, M., Rimpler, H. and Barrera, N. A, J.
Ethnopharmacology, 1992, 36, 63.

6. Pereda-Miranda, R., Hernandez, L.,
vicencio. M. J., Novelo, M., Chai, H.
Pezzuto, J. M., J. Nat. Prod.. 1993, 56. 583.

7. Mukhtar, A.. Scora, R. W. and Ting, Y. P.. J.
Essent. Oil Res., 1994, 6, 571.

o]

Villa-
and

8

(3]
[

2
(o)

JuLio G. URONES et al.

. Pereda-Miranda, R., Garcia, M. and Delgado,
G., Phytochemistry, 1990, 29, 2971.

. Porter, R. B. R., Reese, P. B., Williams, L. A. D.
and Willians, D. J., Phyvtochemistry, 1995, 40, 735.

. Pereda-Miranda, R. and Gascén-Figueroa, M.,
J. Nat. Prod., 1988. 51, 996.

. Pereda-Miranda, R., Cruz, J. G.. Hernandez, L.,
Novelo, M., Chai, H., Mar, W. and Pezzuto, J.
M.. J. Nat. Prod., 1993, 56, 1728.

. Romo De Vivar, A., Vidales, P. and Pérez, A..
Phytochemistry, 1991, 30, 2417.

. Heinrich, M., Kuhnt, M. and Rimpler, H., Phvto-
chemistry, 1994, 36, 485.

. Bauer, R., Heinrich, M., Kuhnt, M., Prébstle, A.
and Rimpler, H., Planta Med., 1995, 61, 227.

. Crardy.J., Fayos, J.. Manchand, P. S. and White,
J.D..J. Org. Chem., 1974, 39, 2306.

. Ghosh, P. K., Mukherjee, K. S. and Mukherjee,
R. K.. J. Nat. Prod., 1984, 47, 377.

. Singh, G. and Upadhyay, R. K., Fitoterapia,
1994, LIV, 186.

. Marletti, F., Delle Monache, F., Marini-Bettolo,
G. B.. De Araujo, M., Cavalcanti, M., D’al-
burquerque, Y. L. and De Lima. O. G., Gazetu
Chim. Ital., 1976, 106, 119,

. Delgado, C., Pereda-Miranda, R. and Romo de
Vivar, A., Heterocycles, 1985, 23, 1869.

. Brieskorn, C. H.. Fuchs, A., Bredenberg, J. B.,
MaChesney, J. D. and Wemkert, E., J. Org.
Chem., 1964, 29, 2293.

. Inatant, R., Nakatani, N., Fuwa, H. and Seto, H.,
Agric. Biol. Chem., 1982, 46, 166].

. Fraga, B. M., Gonzédlez, A. G., Herrera, J. R.,
Luis, J. G., Perales, A. and Ravelo, A. G., Phyto-
chemistry, 1985, 24, 1853.

. Gonzalez, A. G., Andrés, S. L., Herrera, ]. R..
Luis, J. G. and Ravelo, A. G.. Cun. J. Chem.,
1989, 67, 208.

. Arisawa, M., Hayashi. T., Ohmura, K., Nagay-
ama, K., Shimizu, M. and Morita, N., J. Nai.
Prod., 1987, 50, 1164.

. Gonzélez, A. G.. Rodriguez, C. M. and Luis, J.
G.. Phytochemistry, 1987, 26, 1471.

. Al-Hazimi, H. M. G., Phytochemistry, 1986, 25,
1238.

. Geiwiz, J. and Haslinger, E.. Helt. Chem. Act.,
1995, 78, 818.

. Nakatani, N. and Inatani, N., Agric. Biol. Chem.,
1984, 48, 2081.

. Djarmati, Z., Jankov, R. M.. Djordjevic, A.,
Ribar, B.. Lazar. D. and Engel, P.. Phvto-
chemistry, 1992, 31, 1307.

30. Janson, J. R., Nat. Prod. Rep.. 1993, 10, 159.



