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Attract-Pavo~~so~, a new C-l/C-2 oxygenated phe~yl~ropano~d, together with the known eusiderin-~ and 
an ~,~-oxyneoli~n~, were isolated from Virolu pavonis leaves. Their structures were established by spectroscopic 
methods and chemical transfo~ations. 

Virolu puvonis grows in the mainland region of the Ama- 
zonian forest, known by the Karijona Indian name ‘Ve- 
ri-que’ [l J. Virola pavonis is morphologically akin to K 
ca~i~tu (Benth.) Warb. The two species can only be 
distinguished by their habitat and fruit morphology 
(Rodrigues, W. A., personal communication). Previous 
chemical investigations have shown the presence of 1,3- 
diarylpropanoids in the trunk wood CZ]; two 3’,7-epoxy- 
8,4’-oxyneolignans, eusiderin-C and eusiderin-D, in the 
bark [3] and an 8,~-oxy~eolignan (1) in the fruits [4]. We 
have recently reported the isolation of the 7,T-epoxy- 
lignan, ~-)-~j-me-~~methylgrandisin from this little 
known species restricted to the Guapori river region in 
Rondonia, Brazil [SJ. The chlorophyll-free dichloro- 
methane extract of the same plant material was further 
investigated leading to the isolation of the known 8,4’- 
oxyneolignan (I) and euside~n-E (Z), previously isolated 
from the fruit pericarps of V. carinata [6] together with 
the new phenylpropanoid (3) for which the name 
pavonisol is proposed. 
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Compound 1, C22K2806t [a@ +7.5” (CHCl,; c 1.13) 
was phenolic and the most abundant neolignan of V. 
pavonis. Its ‘H and r3C NMR spectra presented signals 
which corresponded to those exhibited by a known con- 
stituent of V. car~~ur~ [6]. The “H NMR of the acetate 
(lb) showed one singlet peak for aromatic acetoxyl 
(6 2.28), thus confirming the presence of a phenolic group. 
The data for its methylated de~vative, C&-Ia006, 
f@]n 2s - 7 8” fCHC1,; c 0.95), were consistent with struc- 
ture lb and agreed well with the data given for (-)- 
virolongin, isolated from the bark of V. e~on~u~~ (Benth.) 
Warb. [7]. Additionally, a direct comparison was also 
made with a total synthetic sample of the (t_)-(l), pre- 
pared from self-oxidative coupling of 2,6-dimethoxy-4- 
(E)-propenylphenol [S] (see Experimental). 

Compound 2, Ca1H&6, showed in its l~NMR 
spectrum a characteristic signal pattern of the 3’,7-epoxy- 
8,4’-oxyneolignans, eusiderin [3,6]. Its structure and 
relative configuration have been established by LIS data 
f9J and an X-ray analysis (lo]. The chemicai shift of 
Me-9 (S 1.26, d, J =&Cl Hz) and the value for Jn.,,n_s = 
8.0 Hz are evidence for the tours-relationship of the 
Ar-7/Me-9 [3]. This, combined with one signal for the 
two equivalent aromatic protons (66.55; H-2, 6), the 
propenyl derived signals (6 1.88, d, J=S.6 Hz, 3H; 
6S.91~6.45, m, 2H), three methoxyls (63.93, s, 9H) and one 
hydroxyl group (S5.55, sl), is in agreement with those of 
eusiderin-E [6]. Acetylation with acetic anhydride-py~ 
ridine afforded the monoacetate (2a), C23H26G7, 
[a]&s-22.5” (CHC13; c 1.13). Its ‘H NMR spectrum 
showed one singlet peak (62.30) for aromatic acetoxyl 
and clear splitting of the methoxyl signals (63.80, s, GMe- 
3, 5; 63.88, s, GMe-5’). In another ex~~ment, 2 was 
metbylated to yield eusiderin-E methyl ether (2b) as an 
oil, C22H2606, with similar ‘H NMR data to 2 (see 
Ex~~mental). Compound 2a was wrongly reported as 
a known derivative [13] but is a hitherto undescribed 
compound. Eusiderins have been reported from V. gug- 
gen~ei~~i, V. ~#uo~js [3] and V. c~r~n~~~ [6] and various 
genera of the Lauraceae 111, 121. 

*In memoriam of Dr Hip&to F. Pa&no FiIho. 

Pavonisol (3) was obtained as crystals, Cr2HlsOS, 
showing IR bands corresponding to phenolic and 
aliphatic hydroxyls (3450, 3240 cm- l) and an aromatic 
ring (1610, 1510 cm-‘). The ‘H NMR spectrum clearly 
showed the presence of two equivalent protons (6 6.50, s), 
one hydroxyl(6 5.50, s) and two methoxyi groups (6 3.85, 
s), on a symmetric~ly substitute aromatic ring, with 
alkoxyl groups at C-3’, C-S and a hydroxyl group at 
C-4’. The remaining signals were in agreement with the 
arrangement Ar-CH~~R~~~~~Rz~Me ts3.75 (d, 
J = 5.2 Hz, H-l); 3.65 (m, H-Z); 0.96 (d, J = 6.3 Hz, Me-3) 
and 83.25 (s, aliphatic OMe)] with Rr =H, R’=Me or 
R’ = Me, RZ = H. Furthermore, double reasonance ex- 
periments supported this framework. The ‘H NMR spec- 
trum of the diacetate (3a). [a]&$ + 86.7” (CHCI,; c 0.85), 
showed two singlet peaks for aliphatic and aromatic 
acetoxyls (62.00 and 2.30, respectively). The multiplet 
signal ascribed for H-2 in 3 was shifted from 63.65 to 5.01 
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I R=H 

ICI R=Ac 

ib R=Me 

3 R=H 

3a R=Ac 

on acetyIation, indicating thhat the aliphatic hydroxyl 
group is attached to C-2. Accordingly, the aliphatic 
methoxyl group was considered to be attached to C-l, 
Otherwise, the presence uf the mass fragment (base peak) 
at m/z 197 [M -Me - CHJFJ ’ for 3 and its diacetate 
and the mass fragment at m/z 239 [M - Me- CH# - 
CH,COJ + for 3s showed that the aliphatic methoxyl 
group must be attached at the benzylic position and the 
hydroxyl group has to be linked ts the C-2. The double 
resonance experiments on the diacetate showed that on 
irradiation at 55.01 (H-2), the doublet at 64.08 (H-f) and 
also the doublet at 8 1.06 (Me-S) each became a singlet, 

The assignment of the relative stereochemistry for 
pavonisol was established when the ‘H NMR data were 
compared with those described for ~~~~~~~-~~~~~ isomers 
of 1,2-disubstituted aryfpropanes [14]. The refativefy 
large coupling constant for H-l in 3 (63.75, d, f = 5.2 Hz) 
and its diacetate (S4,08, d, J = 6.4 Hz) led us to propose 
the thrm configuration. Furthermore, the high field 
chemical shift for the methyls [(SO.%, d, J=6.3 Hz) in 
3 and (S 1.06, d, J = 6.3 Hz) for 3arJ was also in agreement 
with those described for other &veo isumers [l+ 35]. 

These findings consequently Ied us to characterize 
pavclnisul as $hP~+2-(4’-hydroxy-3’,5’-dimethoxyphenyl)- 
1 -methoxy-2-propanol. Recently a 4’,7-epoxy-8,3’-neolig- 
nan, fragransol A (4) [f7], was obtained frum the phenolic 
fraction of ~y~~s~~~~ ~~~ru~s Houtt. The structure of 
4 has the same side-chain substitution pattern present in 
pavonisol (3). 

Phenylpropanoids with C-1/C-2 oxygenation, e.g. 
laserines [16, f S] and helmanticines [ 191, although struc- 
turally unrelated to pavonisol {3), have only been re- 
ported recently @I). Up to now, they have been isolated 
only frum the Umbe~~~ferae~ this is the first report of these 
compounds in Myristicaceae. 

2 R=H 

2u R = Ac 

2b R= Me 
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EXPEREMENTAL 

Gear& Mps: ua~~rr. Chemical shifts are in ppm @) from 
TMS as int, standard. 

Jsokron 0~ fzonstituents. Performed as described in ref, ESJ. 
The least polar fraction from the chlorophyll-free CH&I, ex- 
tract (CHCI,-Et0Ac, 8 : I, 3.9 g), after: rechromatography in the 
same system, yielded 1 (1.5 g). The chlorophyll-free hexane ex- 
tract (7.1 g) as described in ref. [SJ was chromatographed on 
a s&a gel column with hexwe-EtOAc @--50%). The frs in 
hexane-EtOAc (4: 1) (1.7 g) aftet rechr~matography ir% the same 
system gave 1 (840 mg), 2 (7 mg,) and 3 (14 mg)* 

Acetare of compound 1. 011. “f-l NMR (80 MHz, CDCI,) 6: 
1.20 (d, J=kOHz, Me-g), 1.85 (d, J=5.5 Hz, Me-g’), 2.28 (s, 
OAc-sCj, 2.80 (dd, J- 8.0, 14 Hz, H-7a), 3.03 (dd, J-6.0, 14 Hz, 
H-7b), 4.15-4.45 (m, H-8), 6.05-6.50 (m, H-7’, H-g’), 6.45 (s, H-2, 
H-b), 6.50 is_ H-2’. H-S’), 3-75 (~$4 x aMe)> EIMS m/z (rel. mt,): 
430 [MI + f22), 429 f tq, 220 Q), x 95 (9), f 95 f6)> 194 ~loa>, 192 (4), 
191 (2), 179 (2), 177 f3), 165 f5), 164 {2), 16.2 (2), 150 (IS* 3134 (3). 

M&YE e&r ~@.WIJKW& 1, OU. &!;‘-7.8= (CHa,; c 0,9S) 
(lit. [7j [@- 12+4” in CHQJ IR Y%:*~ cm- l: 1590, ISOO, 
14603 I330. DIO, Il2Q 960,920,820, lH NMR (80 MHz, CCL) 
6: 1.08 Cd, J =&8 Hs Me-9), 1.85 (d, J =4.8 ffz, Me-!?‘), 2.55 fdd, 
J ~8.0, 14.0 Hz H-?a), 2.90 (dd, f -5.4, 14 Hz, H-7b), 3,63 (s, 
QMe), 3.73 (s, 4 x QMe), 4.23 (m, H-8), 5.85-6.25 (m, H-7’, H-8’), 
6.32 ($, H-2, H-6), 6.38 (s, H-2’, H-6’). ‘H NMR (80 MHz, 
CDCI,), UV and ElMS were identical with those reported for 
vu-olongin [7j. 

SyntheGs of (&)-Cl). Catalytic isomer&&on of the Caltyl- 
2~6-djmethoxyphe~o~ Qt] at room temp. with PdCtl in MeQH 
&kded, after 48 hr, the E-rsomer (55% chemical yield, ZOO% 
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purity isomeric). The physical and spectral properties of its CNPq) for the botanical identification and Mrs Paula Pilli for 
acetate were identical with those reported [22]. The self-coup the ‘H NMR spectra. 
ling of 2,6-dimethoxy-4-(E)propenylphenol under Merlin& 
experimental conditions [X] led to (& )-(1). IR, ‘H NMR and 
EI mass spectra of the latter were identical with the natural 
product. 
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Compound 2. Oil. The physical and spectral properties (IR, 
‘H NMR and EIMS) were identical with those described for 
eusiderin-E [6]. 

Acetate of compound 2. Oil. [aJk’-22.5” (CHCIJ; c 1.13). 
‘H NMR (80 MHz, CDC13) 6: 1.25 (d, J=6.0 Hz, Me-9), 1.83 (d, 
J=5.5 Hz, Me-9’), 2.30 (s, OAc-4), 3.80 (s, OMe-3,5), 3.88 (s, 
OMe-5’), 3.95-4.23 (m, H-S), 4.57 (d, J = 8.0 Hz, H-7), 5.91-6.45 
(m, H-7’, H-S’), 6.45-6.55 (m, H-2, H-6’) 6.60 (sl, H-2, H-6). 
EIMS m/z (rel. int.): 414 CM]’ (42), 373 (11, 371 (5), 330 (l), 329 
(3), 297 (2), 205 (4), 196 (2), 195 (4), 194 (fOO), 193 (18X 192 (4), 191 
{23), 179 (6), 151 (2). 

Eusiderin-E methyl ether (Zb). Oil. *H NMR (SO MHz, CDCI,) 
6: 1.20 (d, J=6.0 Hz, Me-9), 1.85 (d, Jz5.5 Hs Me-9’), 3.83 (s, 
3 x OMe), 3.85 (s, OMe), 4.05-4.30 (m, H-8), 4.53 (d, J=8.0 Hz, 
H-7), 5.91-6.45 (m, H-7’, H-8’), 6.58 (sl, Ar-H). EIMS m/z (rel. 
int.): 386 [M-J + (9), 209 (18), 208 (lOO), 205 (S), 195 (4), 194 (9), 193 
(36), 192 (9), 191 (31), 177 (4), 176 (31, 165 (6), 150 (7), 149 (94), 148 
(5), 135 (9), 133 (7). 

Pavonisol (3). Crystals, mp 138-140” (Et,O). ‘H NMR 
(80 MHz, CDCl,) S: 0.96 (d, J =6.3 Hz, Me-3), 2.92 (sl, OH-2), 
3.25 (s, OMe-1), 3.75 (d, J=5.2Hz, H-l), 3.65 (m, H-2), 3.85 (s, 
OMe-3’, OMeS), 5.50 (s, OH-4’), 6.50 (s, H-2’, H-6’). EIMS m/a 
(rel. int.): 242 [M]’ (lo), 211 (I), 199 (2), 198 (15), 197 (lOO), 1% 
(l), 183 (1) 182 (13), 181 (4), 168 (l), 166 (l), 139 (I), 137 (92), 136 
(1X 104 (1). 

Acetate of compound 3. Crystals, mp 115-l 16” (EtaO). [a]is 
+86.7” (CHCI,; ~0.85). ‘H NMR (80 MHz, CDC&) 6: 1.06 (d, 
J = 6.3 Hz, Me-3), 2.00 (& OAc-2), 2.30 (s, OAc-4’h 3.25 (s, OMe- 
2), 3.80 (s, OMe-3’, OMe-5’), 4.08 (d, J=6.4 Hz, H-l), 5.01 (m, 
H-2), 6.50 (s, H-2’, H-6’). EIMS m/z (rel, int.): 326 [M] + (4), 285 
(l), 284 (5), 240 (2), 239 (13), 255 (l), 224 (l), 199 (l), 198 (ll), 197 
(lOO), 183 (l), 182 (4), 181 (2), 167 (2), 104 (2). 
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