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Abstract-Investigation of the ‘tea’ prepared from the leaves of ‘zoapatle’ (Montanou tomentosa), resulted in the 
isolation of the known biologically active oxepane diterpenoids zoapatanol and montanol, the known sesquiterpene 
lactones zoapatanolide A, C and D as well as two new biologically active oxepane diterpenoids and a new sesquiterpene 
lactone. The structures of the new compounds were established by spectroscopic methods. 

INTRODUCTION 

In previous papers we have described the isolation and 
structure elucidation of sesquiterpene lactones from 
Montanoa tomentosa and M. frutescens, two Mexican 
species commonly known as ‘zoapatle’ [l-3]. Other 
authors have published on the isolation and identification 
of the biologically active components. The putative 
oxytocic material was isolated as a complex mixture called 

*Contribution No. 710 from Instituto de Qufmica, U.N.A.M. 
t Tbe biological activity was tested at the Division de Biologia 

Molecular de1 Centro Medico National de1 Instituto Mexican0 
del Seguro Social. 

‘triplet mixture’ from which zoapatanol (la) and mon- 
tanol (lb) were separated and identified. The third 
component could not be separated and remained un- 
identified [4]. 

In a new investigation of the ‘tea’, we have isolated and 
identified other components of the ‘triplet mixture’. 
Besides the known sesquiterpene lactones zoapatanolide 
A [2], C and D [3], the oxepane diterpenoids zoapatanol 
(la), montanol (lb) [4] and tomexanthin (3c) [S], we have 
also isolated a new guaianolide, zoapatanolide E @a), and 
two new oxepane diterpenoids which we have named 
tomentol (21) and tomexanthol (38). Tomentol (2r) was 
shown to be as active as the ‘triplet mixture’ and 
zoapatanolj The details and results of the biological test 
utilized to prove the uterotonic activity will be published 
elsewhere. 

Table 1. ‘H NMR data of tomentol (k), tomenxanthol(3a) and their acetates 2b 
and 3b (80 MHz, CDClS, TMS as int. standard) 

H 28 3a 2b 3b 

1 4.18d (br) (7) 4.17 d (br) (7) 4.57d (br) (7) 4.56d (7) 
2 5.45 t(br) (7) 5.44 t(br) (7) 5.39 t(br) (7) 5.39 t(br) (7) 
6 3.54dd (6) 3.53dd (6) 4.70* -4.705 
13 3.18s (br) 6.286 (16) 3.16s (br) 6.26d (16) 
14 - 6.87d (16) - 6.85 d (16) 
16 l.lOd (7) 1.40s 1.07d (7) 1.45s 
17 1.05 d (7) 1.40s 1.03d (7) 1.45s 
18 1.05 d (7) l.lOd (7) 1.03d (7) 1.08 d (7) 
19 1.17s 1.15s 1.13s 1.13s 
20 4.10s (br) 4.10s (br) 4.09s (br) 4.08 s (br) 
2la 4.78 s (br) - 4.76s (br) - 

21b 4.97 s (br) - 4.95s (br) - 

AC0 - - 2.05 s 2.04s 

Figures in parentheses are coupling constants or line separations in Hz. 
*Obscured by other signals. 
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Fig. 1. Mass spectral fragmentation of 2a. 

tirst chromatography atforded 53 mg zoapatanolide C (4b) and 
80 mg of the ‘triplet mixture’. 

Isolcrtion oftomentol(2a). TLC of a 25 mg sample of the ‘triplet 
mixture’ on silica gel G (0.25 mm x 10 x 20 cm) impregnated with 
a 10 % soln of AgNOs (CHzCls-Me,CO, 4: 1, x 3) gave three 
hands. The less polar fraction (band 1) gave an oil which was 
identitkd spectroscopically as montanol (lb). The next fraction 
(band 2) yielded zoapatanol (la) which was identified by NMR 
and comparison with an authentic sample. The most polar 
fraction (band 3) contained tomentol (28). IR vecm-t: 3420, 
1710, 1680, 890; UVAEHnm (a): 204 (4065); EIMS (probe) 
70 eV m/r (rel. int.): 334 [M - H,O]+ (l.O), 316 [M - 2HsO]+ 
(0.3X241 [M-C]+ (2.5),225[A+H]+ (16),171[M-B]+ (5.3), 

153 [M-B-H~~]+ (6.8h 141 [A-D]+ (5Ox 113 [A-C]’ 
(SS), 111 [C]+ (30), 95 [CsH,O]+ (56), 83 [D]’ (20), 81 (15), 71 
(20), 69 (21), 67 (41), 55 (70), 43 (lOO), 41 (48). 

Isolcrion o~zoqamnolide E (4a) and tomex~rhol(3a) TLC of 
the rest of the ‘triplet mixture’ (235 mg) on silica gel G (2 mm x 10 
x 2Ocm) impregnated with a 10% som of AgNOs 
(CHsCls-MesCO, 4: 1, x 3) gave four hands. Further TLC 
puritkation (CHsCIs-MesCO, 4: 1) of hand 1 afforded 12 mg 
zoapatanolide E (4a). Band 2 was fractionated over silica gel 
using CHsCls and CHzCls-MezCO (3:2). Further preparative 
TLC (CHsCls-Me&O, 4: 1, x 3) of the polar fraction yielded 
7 mg tomezanthol (3a). The least polar fraction contained the 
dehydration product of montanol (18 mg) [4]. Fkitication of 
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band 3 using the same conditions gave further quantities of the 
‘triplet mixture’ and tomenxanthol (3a) (1Omg). Band 4 con- 
tained 9 mg tomentol (2a). 

Tonrexanthol @a). Colourless gum. IR v~cm-i: 3370, 1690, 
1630; UV lgH nm (E): 204 (10,450), 223 (8200); EIMS (probe) 
70 eV m/z (rel. int.): 354 [M]’ (0.2), 336 [M - HzO]+ (0.5X 318 
[M-2HsO]+ (0.3),227[AH]+ (2.1),209[AH-H,O]+ (lo),149 
(15), 141 [A-D]+ (27), 113 [Cl’ (46) 111(32),95 [CeH,O]+ 
(37), 85 [D] + (24) 83 (28), 81(26), 71 (47). 69 (37) 67 (32), 55 (39), 
43 (100). 

19: I), the diacetate 3b. IR vkctn-i: 3695, 1730, 1605; EIMS 
(probe) 70 eV m/z (rel. int.): 378 [M - AcOH]* (0.2), 209 
[AH-HsO]+ (2.5), 153 [M-B-AcG-AC]+ (6), 149 (8), 141 
[A-D]+ (a), 113 [C]+ (JO), 111 (J4), 95 [CeH,O]+ (13), 85 
[D]’ (9X 83 (J4), 81 (1 J), 71 (J3), 69 (lo), 67 (9), 55 (18), 43 (100). 

Zoapatanolide E (48). Colourless gum. IR vkcm-‘: 3490, 
1775, 1720, 1645; UV A=” nm (e): 207 (12,880); EIMS (probe) 
70 eV m/z (rel. int.): 374 [M - HrO] + (0.2), 292 [M - AngOH] ’ 
(0.3), 274[M - Hz0 -AngOH]+ (0.6), 167 (4), 149 (ll), 83 (lOO), 
55 (30), 43 (10); ‘H NMR (80 MHz, CDC&) 61.66 (3H, s, H-15), 
1.78 (3H, s(br), H-14), 1.97 (3H, m, H-5’) 2.01 (3H, d(br), H-4’), 
3.15 (br, OH), 3.66 (d, .I = 2.5 Hz, H-3) 3.84 (H-6, H-7, H-8). 4.53 
(s (br), H-2), 6.1 (H-9, H-3’), 6.20 (s(br), H-J3a, H-J3b). 
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