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Abstract—Pavonisol, a new C-1/C-2 oxygenated phenylpropanoid, together with the known eusiderin-E and
an 8,4'-oxyneolignan, were isolated from Virola pavonis leaves. Their structures were established by spectroscopic

methods and chemical transformations.

INTRODUCTION

Virola pavonis grows in the mainiand region of the Ama-
zonian forest, known by the Karijona Indian name ‘Ve-
ri-que’ [17. Virola pavonis is morphologically akin to V.
carinata (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 [2]; two 3,7-epoxy-
8.4’-oxyneolignans, eusiderin-C and eusiderin-D, in the
bark [3] and an 84'-oxyneoclignan (1) in the fruits [4]. We
have recently reported the isolation of the 7,7-epoxy-
lignan, (—)-di-de-O-methylgrandisin from this little
known species restricted to the Guaporé river region in
Ronddnia, Brazil [5]. The chlorophyll-free dichloro-
methane extract of the same plant material was further
investigated leading to the isolation of the known 84'-
oxyneolignan (I} and eusiderin-E (2), previously isolated
from the fruit pericarps of V. carinata [6] together with
the new phenyipropanoid (3) for which the name
pavonisol is proposed.

RESULTS AND DISCUSSION

Compound 1, C;35H 506, [ﬁ]%s +7.5° (CHC‘3, ¢ 1.13)
was phenolic and the most abundant neolignan of V.
pavonis. Its 'H and !3C NMR spectra presented signals
which corresponded to those exhibited by a known con-
stituent of V. carinata [6]. The 'H NMR of the acetate
(1b} showed one singlet peak for aromatic acetoxyl
(62.28), thus confirming the presence of a phenolic group.
The data for its methylated derivative, Ci3H300s,
[«]3® —7.8° (CHCl,; ¢ 0.95), were consistent with struc-
ture 1b and agreed well with the data given for (—)-
virolongin, isolated from the bark of V. elongata (Benth.)
Warb. [7]. Additionally, a direct comparison was also
made with a total synthetic sample of the {+)«(1), pre-
pared from self-oxidative coupling of 2,6-dimethoxy-4-
(E)-propenylphenol {8] (see Experimental).

*In memoriam of Dr Hipolito F. Paulino Fitho.

Compound 2, CyH;,04, showed in its *H 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
9] and an X-ray analysis [10]. The chemical shift of
Me-9 {(81.26, d, J=6.0 Hz) and the value for Jy,pns=
8.0 Hz are evidence for the trans-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 (6188, d, J=56Hz, 3H;
85.91-6.45, m, 2H), three methoxyls (63.93, 5, 9H) and one
hydroxyl group {85.55, sl), is in agreement with those of
eusiderin-E [6]. Acetylation with acetic anhydride-py-
ridine afforded the monoacetate (2a), C,3H;604,
[a]3®—22.5° (CHCly; ¢ 1.13). Its 'HNMR spectrum
showed one singlet peak (§2.30) for aromatic acetoxyl
and clear splitting of the methoxyl signals (6 3.80, s, OMe-
3, §; 83.88, 5, OMe-5). In another experiment, 2 was
methylated to yield eusiderin-E methyl ether (2b) as an
oil, C,;H2605. with similar 'H NMR data to 2 (see
Experimental). Compound 2a was wrongly reported as
a known derivative [13] but is a hitherto undescribed
compound. Eusiderins have been reported from V. gug-
genheimii, V. pavonis [3] and V. carinata [6] and various
genera of the Lauraceae [11, 12].

Pavonisol (3) was obtained as crystals, C;,H;30s5,
showing IR bands corresponding to phenolic and
aliphatic hydroxyls {3450, 3240 cm™!) and an aromatic
ring (1610, 1510 ¢cm ™). The 'H NMR spectrum clearly
showed the presence of two equivalent protons (86.50, s},
one hydroxyl {65.50, s) and two methoxyl groups (63.85,
5), on a symmetrically substituted aromatic ring, with
alkoxyl groups at C-3, C-§ and a hydroxyl group at
C-4', The remaining signals were in agreement with the
arrangement Ar-CH{OR!)-CH(OR?}-Me [83.75 (,
J=5.2 Hz, H-1); 3.65 (m, H-2); 096 {d, J=6.3 Hz, Me-3)
and 63.25 (s, aliphatic OMe)] with R*=H, R*=Me or
R!=Me, R2=H. Furthermore, double reasonance ex-
periments supported this framework. The "H NMR spec-
trum of the diacetate (3a), [4]3° +86.7° (CHCl;; ¢ 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 83.65 to 5.01
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on acetylation, indicating that the aliphatic hydroxyl
group is attached to C-2. Accordingly, the aliphatic
methoxyl group was considered to be attached to C-1.
Otherwise, the presence of the mass fragment (base peak)
at m/z 197 [M—Me—CH,01" for 3 and its diacetate
and the mass fragment at m/z 239 [M—Me—~CH,0 -~
CH,CO]™ for 3a showed that the aliphatic methoxyl
group must be attached at the benzylic position and the
hydroxyl group has to be linked to the C-2. The double
resonance experiments on the diacetate showed that on
irradiation at 85,01 (H-2), the doublet at 54.08 (H-1) and
also the doublet at §1.06 (Me-3) each became a singlet.

The assighment of the relative stereochemistry for
pavonisol was established when the 'H NMR data were
compared with those described for erythro-threo isomers
of 1,2-disubstituted arylpropanes [14]. The relatively
large coupling constant for H-1in 3 (63.75, d, J=5.2 Hz)
and its diacetate (64.08, d, J =6.4 Hz) led us to propose
the threo configuration. Furthermore, the high field
chemical shift for the methyls [(50.96, d, J=6.3 Hz) in
3and {6 1.06, d, J = 6.3 Hz) for 3a] was also in agreement
with those described for other threo isomers [14, 16].

These findings consequently led us to characterize
pavonisol as threo-1-(4"-hydroxy-3',5'-dimethoxyphenyl)-
1-methoxy-2-propanol. Recently a 4',7-epoxy-8,3'-neolig-
nan, fragransol A (4) [17], was obtained from the phenolic
fraction of Myristica fragrans 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, 18] and helmanticines [19], although struc-
turally unrelated to pavonisol (3), have only been re-
ported recently [20]. Up to now, they have been isolated
only from the Umbelliferae; this is the first report of these
compounds in Myristicaceae.
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General. Mps: uncorr. Chemical shifts are in ppm {§) from
TMS as int. standard.

Isolation of constituents, Performed as described in ref. {5].
The least polar fraction from the chlorophyll-free CH,Cl, ex-
tract (CHCl5-EtOAc, 8: 1, 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. [5] was chromatographed on
a silica gel column with hexane-EtOAc (0-50%). The frs in
hexane-EtQAc (4: 1) (1.7 g) after rechromatography in the same
system gave 1 (840 mg), 2 (7 mg) and 3 {14 mg).

(VE)}4-Hydroxy-3,3',5,5 «tetramethoxy-8,4-oxyneolignan  (1).
Oil. Yield 0.094% w/w. [213° +7.5° (CHCI;: ¢ 1.13). UV
AMOH nm (loge): +NaOH: 264 (4.3). 'H NMR, *C NMR, IR,
UV and EIMS were identical with those described in ref. [6].

Acetate of compound 1. Oil. 'H NMR (80 MHz, CDCl,) &
1.20 (d, J=60Hz, Me-9), 1.85 (d, J =55 Hz, Me-9"), 2.28 (s,
OAc-4), 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-8'), 6.45 (s, H-2,
H-6), 6.50 {5, H-2'. H-6), 3.75 {5, 4 x OMe). EIMS m/z (rel. mt.);
430 TM1* (22), 429 (16), 220 (3), 196 {9), 195 {6}, 194 (100), 192 (4),
191 (2), 179 (2), 177 (3), 165 (5), 164 (2), 162 (2), 150 (1), 134 (3).

Methyl ether of compound 1. Oil. [¢]3% —7.8° (CHCl,; ¢ 0.95)
(it [7] [«]2°—124° in CHCL). IR v cm™1: 1590, 1500,
1460, 1330, 1240, 1120, 960, 920, 820. *H NMR (80 MHz, CCl,)
8:1.08 (d, J=6.8 Hz, Me-9), 1.85(d, J =4.8 Hz, Me-9'), 2.55 (dd,
J =80, 140 Hz, H-7a), 2.90 (dd, J =54, 14 Hz, H-Tb), 3.63 (s,
OMe), 3.73 (s, 4 x OMe), 4.23 (m, H-8), 5.85-6.25 (m, H-7', H-8'),
6.32 (s, H-2, H-6), 6.38 (s, H-2, H-¢'). '"H NMR (80 MHz,
CDCl3), UV and EIMS were identical with those reported for
virolongin {7].

Synthesis of (+)-(1). Catalytic isomerization of the 4-allyl-
2,6-dimethoxyphenol [21] at room temp. with PdCl, in MeOH
afforded, after 48 hr, the E-isomer (55% chemical yield, 100%
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purity isomeric). The physical and spectral properties of its
acetate were identical with those reported [22]. The self-coup-
ling of 2,6-dimethoxy-4-(E)-propenylphenol under Merlini’s
experimental conditions [8] led to (+)-(1). IR, "H NMR and
EI mass spectra of the latter were identical with the natural
product.

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. [0]3*—22.5° (CHCls; ¢ 1.13).
'H NMR (80 MHz, CDCl5) 8: 1.25{d, J = 6.0 Hz, Me-9), 1.83 (d,
J=35.5 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-8), 4.57 (d, J =8.0 Hz, H-7), 5.91-6.45
(m, H-7', H-8'), 6.45-6.55 (m, H-2', H-6"), 6.60 (s!, H-2, H-6).
EIMS m/z (rel. int): 414 [M]" (42), 373 (1), 371 (5), 330 (1), 329
(3), 297 (2), 205 (4), 196 (2), 195 (4), 194 (100), 193 (18), 192 (4), 191
{23), 179 (6), 151 (2).

Eusiderin-E methyl ether (2b). Oil. 'H NMR {80 MHz, CDCl,)
6: 1.20 (d, J=6.0 Hz, Me-9), 1.85 (d, J =5.5 Hz, 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), 591-6.45 (m, H-7, H-8'), 6.58 (si, Ar~H). EIMS my/z (rel.
int.): 386 [M]" (9), 209 (18), 208 (100), 205 (8), 195 (4), 194 (9), 193
(36), 192(9), 191 (31), 177 (4), 176 (3), 165 (6), 150 (7), 149 (94), 148
(5), 135 (9), 133 (7).

Pavonisol (3). Crystals, mp 138-140° (Et,0). 'H NMR
(80 MHz, CDCl,) 8: 0.96 (d, J =6.3 Hz, Me-3), 2.92 (sl, OH-2),
3.25 (s, OMe-1), 3.75 (d, J=5.2 Hz, H-1), 3.65 (m, H-2), 3.85 (s,
OMe-3, OMe-5'), 5.50 (s, OH-4"), 6.50 (s, H-2', H-6'). EIMS m/z
(rel. int.): 242 [M]* (10), 211 (1), 199 (2), 198 (15), 197 (100), 196
(1), 183 (1), 182 (13), 181 (4), 168 (1), 166 (1), 139 (1), 137 (92), 136
(1), 104 (1).

Acetate of compound 3. Crystals, mp 115-116° (Et,0). [2]3°
+86.7° (CHCl,; c0.85). "H NMR (80 MHz, CDCl,) 8: 1.06 (d,
J=6.3 Hz, Me-3), 2.00 (s, OAc-2), 2.30 (s, OAc-4'), 3.25 (s, OMe-
2), 3.80 (s, OMe-3', OMe-5'), 408 (d, J=6.4 Hz, H-1), 501 (m,
H-2), 6.50 (s, H-2', H-6"). EIMS m/z (rel. int.): 326 [M]* (4), 285
(1), 284 (5), 240 (2), 239 (13), 255 (1), 224 (1), 199 (1), 198 (11), 197
(100), 183 (1), 182 (4), 181 (2), 167 (2), 104 (2).
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