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SYNTHESIS OF (%)-ISO-OTOBAPHENOL

*
Pralhad A. Ganeshpure and Robert Stevenson

Department of Chemistry, Brandeis University,

Waltham, MA 02254 U,.S.A.

The myristicaceous genus Virola is of interest as a
source of hallucinogenic snuffs and potential therapeutic

reagents, From the wood of the species Virola carinata

(Benth, ) Warb., reportedly used to treat "carate" (a disease
causing blotched skin discolouration),l there has recently
been isolated a product identified as 2S,3R-dimethyl-6,7-
methylenedioxy-1S-(4-hydroxy-3-methoxyphenyl)-1,2,3,4-tetra-
hydronaphthalene (1) and named iso-otobaphenol.2 The struc-
tural isomer, otobaphenol (2) had been isolated a decade

earlier from Myristica otoba.3
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The constitution of (1) was established by the PMR spec-
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trum and conversion to the known monomethyl ether derivative,

(-)-galcatin (2). We report here a short synthesis of
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(+)-iso-otobaphenol, required for pharmacological evaluation,

as outlined in the Scheme. Due to recent improvements in pre-
. 4-8 .

parative methods for B-benzyl-Y-butyrolactones and their

9
’” the procedure is particularly useful for

a~-hydroxylation,
the synthesis of all-trans-l-aryl-2,3-disubstituted tetra-

hydronaphthalene lignans.lo
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0 \ * 3
ﬁ i = OC|42C6H5
! I l {I CH, OR
=OCH3 OCHOCCH3 OCHs
OCH-CeH 2LeHs
2O ghiy 10 R=CH2C6H5
) 9 R=50,CH L R=H
2502 2 R-CHy
Scheme Il R=COCH,

The lithium enolate of the B-benzylbutyrolactone (é),s

prepared by the action of lithium di-isopropylamide in tetra-
hydrofuran, reacted with O-benzylvanillin (E) to give in
over 90% yield a mixture of the epimeric alcohols (g) in an
approximately 1:1 ratio, as determined from the integrated

. . 6,8,10
p.m,r. spectrum. Ample precedent for this result exists ’
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with analogous reactants. With trifluoroacetic acid at room
temperature, (g) underwent smooth cyclization to the aryl-
tetralin trans-lactone (7), reduction of which with lithium
aluminium hydride gave the diol (§). Employment of a stand-
ard procedure for conversion of a hydroxymethyl to a methyl
group, by methanesulphonylation [to (9)] and lithium alumin-
ium hydride reduction, gave (*)-iso-otobaphenol benzyl ether
(1_), which on debenzylation by catalytic hydrogenolysis
yielded (+t)-iso-otobaphenol (1). This product was further
characterized for identification by p.m.r. spectrum compari-
son by formation of the acetate (11) and methyl ether (2)

derivatives., The latter compound, corresponding to (z)-

1
galcatin had already been synthesized.
EXPERIMENTAL

Pmr spectra were determined in CDCl; solutions using
TMS as internal standard, and melting points (capillary) were

determined using a Gallenkamp apparatus.

t;an§—2—(4—Benzyloxy-3—methoxy—a-hydroxybenzyl)—3;&3,4—methyl-

enedioxybenzyl)-Y-butyrolactones (é). — A solution of 3-

{3,4-methylenedioxybenzyl )butyrolactone (i)s (2.20 g, 10 mmol)
in dry tetrahydrofuran (10 ml) was injected to a stirred
solution of lithium di-isopropylamide, (prepared from di-
isopropylamine (1.21 g) and n-butyl lithium (2.55 M, 4.7 ml))

in tetrahydrofuran (30 ml) at -78° under nitrogen. The mix-
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ture was stirred at this temperature for 30 min., then

12
) (2.42 g,

warmed to -20°. A solution of O-benzylvanillin (5
10 mmol) in tetrahydrofuran (10 ml) was injected with stir-
ring at -20° for 1 hour, followed by acidification with di-
lute hydrochloric acid and extraction with ethyl acetate.
Evaporation of the washed and dried extract gave the epi-
meric hydroxybenzyl-lactones (g) as a pale yellow solid

(4.3 g), 5 4.82 (d, J = 8 Hz) and 5.28 (d, J = 3 Hz) corres-
ponding to the ArCHOH proton in approximately equal inte-

grated intensity. This product was used for subsequent

cyclization without further purification,

6,7=-Methylenedioxy-r-1,c~3-~-hydroxymethyl-1-(4-benzyloxy-3-

methoxyphenyl)-1,2,3,4-tetrahydronaphthalene-t-2-carboxylic

Acid Lactone (7). —= To a stirred solution of trifluoro-
acetic acid (13 ml) in dichloromethane (117 ml) was added a
solution of the epimeric lactones (6)(3.0 g) in dichloro-
methane (20 ml). Evaporation of solvents after stirring

3 hr. at room temperature gave a solid, which crystallized
from chloroform-methanol to give the all-trans-lactone (1) as
soft felted needles (2.16 g), m.p. 240-241°, & 2.43-2.72 (m,
H-2 and 3), 2.87-3.02 (br.d, H-4), 3.86 (s, OMe), 3.93-4.17
(m, -CH,0), 4.43-4.63 (m, H-1), 5.14 (s, OCH,Ph), 5.89 (s,
OCH,0) and 6.36-7.58 (m, ten ArH).

Anal, cCalecd. for C;;H2406: C, 72.96; H, 5.44

Found: C, 72.61; H, 5.47%.
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6,7-Methylenedioxy-r-1-(4-benzyloxy-3-methoxyphenyl)-t-2,

c-3-bishydroxymethyl-1,2,3,4-tetrahydronaphthalene (8). — To

a stirred suspension of lithium aluminium hydride (1.2 g) in
tetrahydrofuran (25 ml) was added dropwise a solution of
lactone (7)(1.82 g) in the same solvent (70 ml) over 10 min.
under nitrogen. The mixture was refluxed for 1 hr., then
stirred at room temperature for a further 2 hr, Ethyl
acetate (10 ml) was then added slowly, followed by saturated
aqueous ammonium chloride solution, Extraction with chloro-
form and evaporation of the washed and dried extract yielded
a solid, which was recrystallized from chloroform-benzene to
give the diol (8)(1.47 g), m.p. 169-171°, 6§ 1.73-2.02 (m,
H-2 and 3), 2.55-2.82 (m, H~4), 3.37-3.97 (m, H~-1 and C-3
and 4 CH,OH), 3.83 (s, OMe), 5.13 (s, OCH,Ph), 5.84 (s,
OCH,0) and 6.22-7.55 (ten ArH).

Anal., Calcd. for C,;H,806: C, 72.30; H, 6.29

Found: C, 72.36; H, 6.,40%,

6,7-Methylenedioxy-r-1-(4-benzyloxy-3-methoxyphenyl)-t-2,c~3-

dimethyl-1,2,3,4-tetrahydronaphthalene (10). -~ Methanesul-

phonyl chloride (SE' 0.5 ml) was added to a solution of the
diol (8)(538 mg) in dry pyridine (10 ml) at 0°, and the mix-
ture stirred at room temperature for 2 hr, Ice was then

added, and after 1 hour, extraction with chloroform and eva-
poration of the washed (dil. HCl and H,0) and dried extract

gave the crude di-methanesulphonate (g) as a glassy solid,
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6.2.95 and 3,03 (CH3S0,-0 groups), which was dissolved in dry
tetrahydrofuran (30 ml) and added dropwise over 10 min, to a
stirred suspension of lithium aluminium hydride (500 mg) in
the same solvent (20 ml) under nitrogen. After being stirred
at room temperature for 30 min. and refluxed for 3 hr., the
product was isolated in the usual way, and crystallized from

chloroform-methanol to give (%)-iso-otobaphenol benzyl ether

(10) as needles (394 mg), m.p. 149-150°, & 0.83 (d, J = 5.5
Hz, C-2 Me), 1.04 (4, J = 5.5 Hz, C-3 Me), 1.39-1.81 (m, H-2
and 3), 2.56-2.71 (m, H-4), 3.38 (br.d., J = 9 Hz, H-1),

3.83 (s, OMe), 5.14 (s, OCH,Ph), 5.83 (s, OCH,0), 6.16 (s,
H-8), 6.55 (s, H-5), 6.62 (d, J = 2 Hz, H-2'), 6.64 (44,

J =8,2 Hz, H-6"), 6.85 (d, J = 8 Hz, H-5') and 7.32-7.55 (m,
five ArH).

Anal. Calcd. for C,,H,804: C, 77.86; H, 6.78

Found: C, 77.69; H, 6.82%.

(+)-Iso-otobaphenol (1). — A solution of the benzyl ether (10)

(315 mg) in ethyl acetate (20 ml) was stirred under hydrogen
with palladium-carbon (10%, 50 mg) and perchloric acid (1
drop) for 20 hr, at atmospheric pressure. After filtration,
and washing of the filter with hot ethyl acetate, the com-
bined filtrate and washings were evaporated to give a solid,
which was crystallized from diethyl ether-hexane to yield ()-
iso-otobaphenol (1) as long needles (200 mg), m.p. 142-143°,

13

8~ 0.85 (d, T = 6 Hz, C-2 Me), 1.06 (d, J = 6 Hz, C-3 Me),
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1.38-1.81 (m, H-2 and 3), 2.57-2.70 (m, H-4), 3.37 (br.d,
J =9 Hz, H-1), 3.82 (s, OMe), 5.50 (s, OH), 5.80 (s, OCH,0),
6.15 (s, H-8), 6.52 (s, H-5), 6.53 (d, J = 2 Hz, H-2'), 6.63
(dd, J = 8,2 Hz, H-6"') and 6.85 (d, J = 8 Hz, H-5"),
Anal. Calcd. for C,0H;204: C, 73.60; H, 6.79

Found: C, 73.57; H, 6.90%.

(£)-Iso-otobaphenol Acetate (11). - Acetylation of the phenol

(l) with pyridine and acetic anhydride at room temperature
for 4 hours yielded the acetate (ll) as glistening plates,

13 0.87 (d, J = 6 Hz, C-2 Me),

m.p. 132-133° from methanol, $§
1,06 (8, J = 6 Hz, C-3 Me), 1.34-1.76 (m, H-2 and 3), 2.31 (s,
OCOCH;), 2.59-2.70 (m, H-4), 3.46 (br.d, J = 10,5 Hz, H-1),

3.77 (s, OMe), 5.82 (s, OCH,0), 6.16 (s, H-8), 6.53 (s, H-5),

6.65 (d, J = 2 Hz, H-2'), 6.69 (dd, J = 8.5, 2 Hz, H~6') and

1

6.96 (d, J = 8.5 Hz, H-5').
Anal. Calcd. for C,,H,40s5: C, 71,72; H, 6.57

Found: C, 71.68; H, 6,70%.

(+)-Iso-otobaphenol Methyl Ether [ (+#)-Galcatin](2). ~ Meth-

ylation of iso-otobaphenol (1) with methyl iodide and potas-
sium carbonate in acetone gave (*)-galcatin as prisms, m.p.

135-136° (1it.11 m.p. 136-137°) from diethyl ether-hexane, 8
0.85 (d, J = 6 Hz, C-2 Me), 1,06 (d, J = 6 Hz, C-3 Me), 1.36-
1.84 (m, H-2 and 3), 2.59-2.71 (m, H-4), 3.39 (4, J = 8.5 Hz,
H-1), 3.82 (s, OMe), 3.87 (s, OMe), 5.81 (s, OCH,0), 6.14 (s,

H-8), 6.53 (s, H-5), 6.56 (d, J = 2 Hz, H-2'), 6.67 (dd,
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J = 8,2 Hz, H-6') and 6.81 (d, J = 8 Hz, H-5").
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