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Ah&art-Trunk wood of Virola diuergens Ducke and V. guggenheimii W. Rodrigues (Myristicaceae) contains 
the 1,3-diarylpropanes virolane and (2S)-virolanol. The latter species contains in addition the benzodioxane- 
type neolignan eusiderin. Bark of V. paoonis (A. DC.) A.C. Smith contains two novel representatives of this 
group, rel-(2S, 3R)-7-allyl-5-methoxy-2-(3’, 4’, S-trimethoxyphenyl- and rel-US, 3R)-7-allyl-5-methoxy-2- 
(3’,4’-dimethoxyphenyl)-3-methyl-benzodioxane, designated eusiderin-C and eusidetin-D, respectively. 

INTRODUfXlON 

Since the discovery of the ethnopharmacologic rele- 
vance of Vi&a (Myristicaceae) [2,3], 12 out of 35 
Brazilian species of this genus were submitted to 
chemical scrutiny. The present paper reports data on 3 
additional species, V. divergens Ducke, V. 
guggenheimii W. Rodrigues [4] and V. poonis 
(A.DC.) A. C. Smith. 

Rl!suLTs 

The benzene extracts of trunk wood of V. diuergens 
and V. guggenheimii both contained 1-(2-hydroxy-4 
methoxyphenyl)-3-(3’,4’-methylenedioxyphenyl)-pro- 
pane (virolane) and (2S)-2-hydroxy-1-(2-hydroxy-4- 
methoxyphenyl)-3-(3’,4’-methylenedioxyph- 
pane (virolanol). Virolane and virolanol, together with 
other 1,3_diarylpropanes, had been isolated previously 
from other Virola species [3,5] and were identified by 
direct comparison with authentic samples. The 
stereochemistry of virolanol is revealed by the similar- 
ity of the ORD curves of this compound (la, peak at 
277 nm, [a]g-9.5”) and of the (+)-catechin deriva- 
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tive lb (peak at 268 nm, [ax - 2.5“) [6], as opposed 
to the antipodal curve of the peltogynol derivative 2 
([a$,‘+ 86”) [6]. 

The benzene extract of V. guggenheimii wood 
yielded rel-(2R 3R)-7-aUyl-5-methoxy-3-methyl-2- 
(3’, 4’,5’-trimethoxyphenyl)-benzodioxane (3a, euside- 
rin), which, together with eusiderin-B (3b), belongs to 
the benzodioxane-type neolignans [7], and was again 
identified by direct comparison with an authentic sam- 
ple [8]. The chloroform extract of bark from V. 
pavonis yielded two further and novel benzodioxane- 
type neolignans, eusiderin-C (3~) and eusiderin-D 
(%I). 

Determination of the MW by MS, together with 
hydrogen, carbon and methoxyl counts by NMR, re- 
vealed the formulae Cr8Hi402(OMe)* and 
C18H1502(OMe)3, respectively, for Se and 3d. Since 
NMR data, confirmed by double resonance experi- 
ments, indicated also the existance, in both, of 
ArCH(O)CH(O)Me and ArCH#ZI-I=CI& moieties, 
the compounds were immediately classified as euside- 
rins, and tentatively formulated as shown. 

Indeed, comparison of ‘H and ‘“C NMR data 
showed clearly that the B-rings of all four eusiderins 
are identically substituted. Again, as already shown, 
for 3a and 3b by LIS of the metu-split ‘H NMR 
doublets of H-6 and H-8 [8], Pr(fod), complexes 
strongly with a site on ring B of 3c. Since neither orrho 
diethers in which the oxy-functions are part of a ring, 
nor isolated methoxyls, associate strongly with the 
reagent [8], both functions must occupy vicinal posi- 
tions. Among two alternatives the one shown in 3 was 
selected. The considerable difference in A values for 
the H-3 and H-2 signals (31 vs 2 ppm) favoured closer 
proximity of the association site with H-3 than with 
H-2. Although LIS data for 3d were not obtained, 
relevant “C NMR data for 3c and 3d are identical and 
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la R’=R’=H, Ar=Pi* 
lb R’ = OMe, R2 = Me, Ar = Ve 

?Me 

3a Ar=a-Tp 
3b Ar=a-Pi 
3c Ar= p-Tp 
34 Ar=f3-Ve 

thus revealed not only the constitutional but also the 
configurational identity of the benzodioxane units of 
3c and 3d. 

‘H and 13C NMR evidence clarified two further 
points: the structure of the aryl substituents and, by 
comparison with analogous data for eusiderin (3a), the 
relative configuration of the Ar-2/Me-3 groups. In- 
deed, 31 contrasts with 3c and 3d by a trans- versus 
cis-relation of these groups. This is Seen in the chemi- 
cal shifts of Me-3(7 8.68 ~~8.86) as well as in the 
values of JH_2,H_3(8 vs 2 Hz) by ‘H NMR, and in the 
chemical shifts of Me-3(6 17.1 us 12.7) and C-l’ 
(6 131.9 vs 129.6) by ‘% NMR. The resonances at 
higher field of Me-3 in the ‘H NMR and ‘%Z NMR 
spectra suggested this group to suffer anisotropic pro- 
tection and steric interaction, both emanating from the 
cis-aryl in 3c and 3d. 

The ORD curves are consistent with these results, 
showing an antipodal feature (positive, for 38, vs 
negative, for 3c and 3d, Cotton effects at ca 250 nm) 
and a coincident feature (positive Cotton effects, for 
3a, 3e, 3d, at ca 280 nm). 

DISCU9SION 

Eusiderins (3a,3b) have previously only been iso- 
lated from Lauraceae species [7]. The presence of such 
benzodioxane-type neolignans also in Myristicaceae, 
and specially in Virola, was nevertheless to be ex- 
pected since the isolation and characterization of the 
biosynthetically related surinamensin (4a) and virolin 
(4b) from leaves of V. surinamensis (Rol.) Warb. [9]. 
V. pauonis is morphologically akin to V. surinamensis 
and to V. carinata (Benth.) Warb. [lo], the three 
species being distinguished usually by fruit morphol- 
ogy and habitat (Rodrigues, W. A., personal com- 
munication). 

EXPERIMENTAL 

Isohion of constituenrs from V. divergens. The C,H, 

extract of a small sample of trunk wood, collected near the 

* Tp = Tri-0-methylpyrogallyl, pi = piperonyl, Ve= 

veratryl. 

OMe 

OMe 

4a Ar=Tp 
4b Ar=Ve 

Manaus-Itacoatiara highway, km60, voucher INPA her- 

barium No. 53.126, was submitted to dry column chromatog- 

raphy (Si gel, C,I-&-Me&O, 9: 1). The fractions were 

purified, yielding sitosterol, virolane and virolanol [ 111. 

Isolation of constituents from V. guggenheimii. Trunk 

wood was collected from a specimen, voucher INPA her- 

barium No. 9.255, growing in the park around INPA, Man- 

aus, AM. A sample (8 kg) was percolated with C,H, at room 

temp. The extract (5.5 g) was separated into crystals (0.5 g) 

and oil (5 g) by filtration. The crystals were chromatographed 

on Si gel (25 g). C,I-&-CHCI, (1: 1) and CHCI,-MeOH 

(99: 1) eluting fractions which gave by several recrystaIlii- 

tions, respectively, sitosterol. mp 132-134” (MeOH), and 

virolanol (la, 10 mg), mp and lit. [l l] mp 114-l 16” (EtOH + 

petrol). The oil was chromatographed on a dry column (200 g 

Si gel deactivated by 10% H,O, C,H,-Me&O) which was 

extruded and cut into 5 equal portions. Portion 1 contained 

fatty material (0.6 g). The eluate of portion 2 (0.6 g) was 

chromatographed on Si gel (30 g). Elution with C,H,, 

C,I-+CHCI, (99: 1) and CHCI, gave fractions A,, A, and 

A,. A, crystallized from C,H,-MeOH lo virolane (20 mg), 

mp and lit. [ll] mp 102-104”; A,, purified by TLC, gave a 

mixture of virolane and virolanol; A, crystallized from 

hexane-CHCI, to eusiderin (3a, 110 mg), mp and lit. [12] 

mp 93-94”. The eluate of portion 3 (1.5 g) was separated by 

TLC (Si gel, C,H,-EtOAc, 9: 1) into virolanol (la, 15 mg) 
and oil. The eluate of portion 4 (1 g), chromatographed on Si 

gel, gave virolane and virolanol in the middle fractions. The 

eluate of portion 5 (1.2 g) was a complex mixture of com- 

pounds. 

Isdation of constitumts from V. pavonis. Bark was col- 
lected from a specimen, growing near the Manaus-Itacoatiara 

highway, km 165, AM, voucher INPA herbarium No. 47.280. 

A sample (2 kg) was percolated with CHCI, 81 room temp. 

The extract (6 g) was chromatographed on Si gel (3OOg). 
C,H, eluted an oil of aliphatic nature. C,I-&-E1OH (99: 1) 

eluted a mixture (0.6 g) which was separated by repeated 

TLC (Si gel, CHCI,-Et,O, 19: 1) into eusiderin-C (k, 

80 mg) and eusiderin-D (36, 60 mg). 
(ZS)-2-Hydro*y-l-(2-hydro*y-4-merhoxyphenyl)-3-(3’,4’- 

methylenedioxyphenyf)-propane (la, uirolanol). ORD (7 

mg/lO ml MeOH): [+lz4,,- 3950, [4~1*~s - 150, L&L - 270. 
[4J127”0. [bl% + 5500, [~13clo+ 400. 

reI-(2R,3R)-7-Allyl-5-merhoxy-2-(3’,4’,5’)-trimerhoxy-phe- 

nyl-3-merhyfbenzodioxane (3a, eusiderin). ORD (3.2mg/25 
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ml MeOH): [4L,, - 7200, r&E.- 12550, [4&,- 8400, 
rd)li”,- 4050, [&bss-~O. [dJLs_+ 2050. 

rel-(2S,3R)-7-Allyl-5-methoxy-2-(3’,4’,5’-rrimethoxy-phe- 
nyl)-3-methylbenzodioxane(3c,eusiderin-C).Viscousoil. ~2, 
cm-‘: 1590, 1500, 1460, 1420, 1360, 1340, 1240, 
1210, 1125. AZ” nm: 219, 270 (loge 4.47. 3.23). MS 
(m/e): 386 (17%) M’, 209 (19), 208 (84). 205 (16). 194 (lo), 
193 (69), 191 (29). 179 (17), 167 (45), 149 (15), 148 (loo), 
113 (17), 112 (ll), 105 (10). LIS data (AT): 5.1 (OMe-4’), 
4.0 (MeO-3’,5’,5), 6.4 (I-I-2’,6’), 2.0 (H-2). 31.0 (H-3), 10.5 
(Me-3). 6.0 (H-6). 5.7 (H-8). Shift studies were carried out 
by stepwise addition of known amounts of Pr(fod), to ca 
0.25 M solns of substrate in CDCI,. The LIS data were 
obtained by graphic extrapolation of observed shifts lo 1: 1 
shift reagent-substrate ratio. ORD (3.8 mg/25 ml MeOH): 
[41m+ 2800, [61&4 [4EM- 1200, [&lzaz 0, [d14:0+650. 
[dI;;, + 250, [bbsx + 2050, [&bss+ 2200, [&13,o-~+ 14~. 

rel-(2S,3R)-7-Allyl-5-methoxy-2-(3’,4’-dime~hoxyphenyl)- 
3-merhylbentodioxane (&I, eusiderin-D). Viscous oil. u&’ 
cm-‘: 1600, 1500, 1460, 1360, 1260, 1120, 1020. AZ” 
nm: 219, 232 infl., 276 (log E 4.53, 4.39, 3.73). MS (m/e): 
356 (10%) M+, 191 (13). 179 (12). 178 (loo), 167 (20), 163 
(17), 149 (55). 107 (10). ORD (3.9mg/25 ml MeOH): 
[dJh,,+ 1050. r4b, 0. [4&z-4500, r4?&- 1500. [4&s- 
1800, [d~lz,, 0, L&E!,+ 2350, [d~]~,+,,,c + NO. 

‘H NMR specrra (T,CDCI,) of L (60 MHz) [13l/Jc (270 
MHz)/3d (270 MHz): 5.4/4.9/4.9 (d, 8Hz/d, 2Hz/idem; H- 
2); 5.7-6.315.3915.41 (ml& 2.5, 6.5 Hzlidem; H-3), 
3.63/3.6/3.62 (d, 1.5 Hz; H-6), 3.51/3.48/3.49 (d, 1.5 Hz; 
H-8), 8.68/8.85/8.85 (d, 6.5 Hz; Me-3), 6.09/6.12/6.11 (s, 
MeO-5). 6.67/6.69/6.69 (d, 7 Hz; CHz-7), 3.8--4.3/4.02/4.03 
(m/ddt, 17, 10.6, 6.5 Hz/idem; CH=), 4.7-5.1/4.8-4.9/4.8- 
4.9 (m, CHz=), 3.4/3.38/3.06 (s/s/d, 1.5 Hz; H-2’), -/- 
13.13 (-/-Id, 8.5 Hz; H-5’), 3.413.3813.07 (slsldd, 8.5, 1.5 
Hz; H-6’), 6.09/6.13/6.12 (s; MeO-3’). 6.09/6.15/6.12 (s; 
MeO-4’), 6.09/613/- (s; MeO-53. 

13C NMR spectra (S, CDCI,, 22.6 MHz) of 3a [14]/ 
3c/3dd: 80.6l77.1l77.1 (d, C-2). 73.7173.2173.2 (d, C-3), 
130.9/132.3/132.3 (s, C-4a), 148.1/149.2 (s, C-5), 
104.3/105.1/104.9 (d, C-6). 132.1/132.5/132.5 (s, C-7). 
109.1/109.8/109.8 (d, C-8). 143.8/143.4/143.5 (s, C-8a), 
17.1/12.6/12.7 (q, Me-3), 55.7/56.1/56.1 (q, MeO-5). 
39.7/40.0/40.1 (I, CH,-7), 136.9/137.5/137.5 (d, CH=), 

115.3/115.9/115.9 (1. CHz=), 131.9/129.6/129.5 (s, C-l’), 
104.1/103.2/111.2 (d, C-2’), 153.0/153.5/149.1 (s, C-3’). 
138.0/137.8/148.9 (s, C-4’), 153.0/153.5/109.5 (s/s/d, C-53, 
104.1/103.2/118.7 (d, C-6’), 55.8/56.2/56.0 (q, MeO-3’), 
60.4/60.9/56.0 (q, MeO-4’), 55.8/56.2/- (q, MeO-5’). 
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