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Abstract-From the aerial parts of the medicinal plant Artemisia ludoviciana spp. mexicana were isolated douglanin, 
ludovicin A, la,3c+dihydroxyarbusculin B, santamarin, arglanin, artemorin, chrysartemin B, armefolin, ridentin, the 
new eudesmanolide 3u-hydroxyreynosin, and the flavonoids eupatilin and jaceosidin. 

INTRODUCTION 

The genus Artemisia is a fairly abundant genus located 
mainly in the northern hemisphere which includes many 
species used in the flavour industry and for medicinal 
purposes [l]. The accumulated chemical information 
indicates that the structural diversity of the major sesqui- 
terpenes and other secondary metabolites isolated from 
this group of plants is in agreement with its morphologi- 
cal variation [l, 21. Artemisia ludoviciana ssp. mexicana 
(syn: A. mexicana; common name: estafiate) is widely 
utilized in Mexican traditional medicine as an antihel- 
mintic, to alleviate intestinal pain and for other ailments 
[3, 43. This species has been previously investigated 
[S-S], as well as its variety (A. mexicana var. angustifolia) 
[9, lo]. Continuing the phytochemical investigation of 
Mexican Artemisia species [S-7,9-13], we report here the 
constituents of a population of this plant. 

RJSULTS AND DISCUSSION 

From the methylene dichloride extract of the aerial 
parts of A. ludoviciana ssp. mexicana were isolated sito- 
sterol, douglanin [6, 141, ludovicin A [8], 143a-dihydro 
xyarbusculin B [15], santamarin [9,10,16], arglanine [9, 
10, 171, artemorin [7,18], chrysartemin B [ 191, armefolin 
[lo], ridentin [20] and the flavonoids eupatilin [21] and 
jaceosidin [22]. The structures were confirmed by direct 
comparison with authentic samples and comparing phys- 
ical and spectroscopic data with those reported in the 
literature. 

An additional constituent, hitherto unreported, has 
been established as 3a-hydroxyreynosin la. This com- 
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pound showed IR bands at 3607 cm-’ (hydroxyl) and 
1767cm-’ (y-lactone). In the ‘HNMR spectrum the 
following groups were evident (Table 1): an exocyclic 
methylene conjugated with the y-lactone (66.06 and 5.38, 
d, J = 3 Hz), an additional exocyclic methylene (65.14 
and 4.98), a tertiary methyl group (60.76), a hydrogen 
geminal to the lactone (63.98, t, J = 11 Hz) and two 
secondary alcohols (carbinolic hydrogens at 64.32 and 
3.92); these last two signals shifted downfield in the acetyl 
derivative lb. 

The observed coupling constants for H-l (Jla,Z. 
= 5 Hz; J161,28 = 11 Hz), H-3 (.J2.,sc = J28,38 = 4 Hz), 

and H-6 (J5.,6c = Jsb,,. = 11 Hz) of the natural com- 
pound are in agreement with the stereochemistry showed 

Table 1. ‘HNMR spectral data of la, 

lb and 3 (80 MHz, CDCI,) 

H la lb 3 

1 3.92 dd 5.12 t 3.44 dd 
3 4.32 t 5.45 t 3.01 dd 
5 2.12 d 2.10 d 1.8Od 
6 3.98 t 3.99 t 3.80 t 
I 2.50 m 2.50 WI 2.45 m 

13a 6.06 d 6.10d 6.09 d 
13b 5.38 d 5.42 d 5.41 d 
14 0.76 s 0.92 s 0.91 s 
15a 5.14 br s 5.34 br s - 
15b 4.98brs 5.15brs 1.49s 

J(Hz) la, lb: la,2a = 5; la,28 = 11; 
2a, 38 = 2/&38 = 4; 5a,68 = 68,7a 
= 11; 7c1,13a = 7aJ3b = 3. 3: lg2a 
= 5; la,28 = 12; 2a,3p = 1; 2/?,38 
=2.8; 5a,6P = 68,7a = 11; 7a,13a 
= 7a,13b = 3. 
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la R=H 
lb R=Ac 

OH 

OH 

3 

in la. Analysis of the ’ 3C NMR chemical shifts of this 
substance (Experimental) provided further support to 
the stereochemical assignments. Comparison of the 
r3C NMR spectral data of la with those of reynosin [23] 
clearly indicated an additional hydroxyl at 3x, due to the 
upfield of C-l (A6 = - 5.8) and C-S (A6 = - 5.6) and the 
downfield of C-2 (A6 = +7.1) and C-4 (AS = f3.6). 
Finally, compound la was obtained from santamarine 2, 
via stereoselective epoxidation (to afford 3) and acid 
catalysed regio-selective epoxide opening, affording 3a- 
hydroxyreynosin la. 

The different secondary metabolites isolated from this 
population of A. ludoviciana ssp. mexicana with respect to 
other populations [S-S] may be due to infraspecific 
variations [24] and are in agreement with the diversity of 
the constituents present in Artemisia [l, 23. 

EXPERIMENTAL 

Artemisia ludoviciana ssp. mexicana (Willd.) Keck (syn: 
A. mexicana WiIld) was collected in Milpa Alta, Mexico, 
D. F., on September 1986. A voucher is deposited at the 
National Herbarium, Instituto de Biologia de la UNAM 
(MEXU 481869). The air-dried material (11 kg) was 
extracted with n-hexane and then with CH,Cl, at room 
temp., affording 410 g of extract. This residue (300 g) was 
extracted with MeCN, to afford 234 g of a gum. This gum 
(100 g) was chromatographed on vacuum CC (VCC) [25] 
using n-hexane-EtOAc gradient elution system, followed 
by repetitive prep. TLC. This procedure allowed the 
isolation in order of increasing polarity of sitosterol 
(762 mg), douglanin (390 mg) [6, 141, ludovicin A (55 mg) 
[S], la,3cr-dihydroxyarbusculin B (60 mg) [is], santam- 

arin (140 mg) [9, 10, 163, arglanine (159 mg) [9, 10, 173, 
eupatilin (38 mg) [21], artemorin (68 mg) [7, 183, jaceosi- 
din (24 mg) [22], chrysartemin B (59 mg) [19], 3x-hy- 
droxyreynosin (125 mg), armefolin (141 mg) [lo] and 
ridentin (175 mg) [20]. 

3sHydroxyreynosin (la). Crystals from EtOAc-i- 
Pr,O. Mp 236-237”. [a],, +73” (Me,CO; c 0.23). IR 
v~~~ta cm - ’ : 3607,1767,1414,1257,1230,1137,1026,999. 
UV >.z:y” nm (log E): 203 (3.8). EIMS m/z (rel. int.): 246 [M 
-H,O]+ (24), 228 (16), 165 (53), 147 (30), 131 (33), 119 
(34), 105 (50), 97 (76), 55 (73), 53 (100). ‘H NMR (80 MHz, 
CDCl,): see Table 1. i3C NMR (20 MHz, CDCI,): 672.3 
(d, C-l or C-3), 38.5 (c, C-2), 72.7 (d, C-l or C-3), 146.1 (s, 
C-4), 47.4 (d, C-5), 79.6 (d, C-6), 49.6 (d, C-7), 21.4 (t, C-8), 
35.7 (t, C-9), 43.3 (s, C-lo), 139.6 (s, C-11), 170.6 (s, C-12). 

Diacetyl 3hydroxyreynosin (lb). Compound la 
(12.4 mg) was acetylated as usual to give 12.2 mg of lb as 
an oil. [x]n 56.3 (CHCl,; c 0.16). IR v~~~‘~ cm-‘: 1767, 
1732, 1373, 1136, 1056, 1021, 966. ‘HNMR (80MHz, 
CDCl,): see Table 1. EIMS m/z (rel. int.): 228 (6), 183 (5), 
120 (8), 105 (22) 91 (15), 88 (9), 87 (12), 70 (13), 43 (100). 

3a,4c+Epoxisantamarin (3). Compound 2 (57 mg) in 
CH,Cl, (5 ml) was reacted with m-CPBA (102 mg) at 0”. 
Usual work-up yielded 52 mg of a solid, 3, mp 241-242” 
(from Me&O-i-Pr,O). IR v~~~i3 cm-‘: 3400, 1764. 
‘H NMR (80 MHz, CDCI,): see Table 1. EIMS 70 eV mjz 
(tel. int.): 264 [M]’ (3) 249 (lo), 189 (38) 147 (60). 119 
(49) 91 (33) 79 (33), 77 (32), 53 (50), 43 (100). 

Acid treatment ofcompound 3. Compound 3 (25 mg) in 
CH,Cl, (10 ml) was reacted with p-TsOH (4 mg) at 0”. 
Usual work-up and prep. TLC of the reaction mixture 
yielded 8 mg of la, identified by direct comparison, and 
6 mg of starting material 3. 
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