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11-bromo-8-drimene (11) and 8-drimen-11-al (3), are reporied. The first enanuospecxﬁc symhcsns of
wiedendiol-B (2), via 85,95-driman-11-al (26), by two alternative routes starting from 7 and (+)-cis-
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for preparing 1 and 2. © 1998 Published by Elsevier Science Ltd. All rights reserved.
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Over the last few years the isolation of marine metabolites showing a considerable biological activity,
has been reported.! Compounds of mixed biosynthesis which are constructed of drimane and polyphenolic
moieties, among them wiedendiol-A (1) and wiedendiol-B (2), have become of great interest because they
inhibit the cholesteryl ester transfer protein (CETP),2-4 and may find utility in reducing the risk of coronary
artery disease.>:6

Charlkalamannil et a ave recently renarted tha cunthacic nf 1 fram (1) _crlarenlids (&Y and 1 2 AL

N BLCAW AGAAGAAAIGALILIAL Wi QA MR AAV N SRR l\‘yv‘ LWld  Lilw \)Jl“llyol\) Ul & 1AV \r, O\ L1 WL \U] aiinag 1’-”*

I  omima ctmm camiimrms YEFIo o 1 1 A £ oo A LamToo d bt LI ot P
mmcmoxyocnzcn N a nine-step sequence. vvieacnaiol-A (1) was Odilaineq, aiong wiin a nign proporuon or 1is

isomer 4, in an overall yield of 8.8% from 6. 7
Two efficient syntheses of wiedendiol-A (1) from (-)-sclareol (7) are described herein. The preparation
of wiedendiol-B (2), starting from 7 and (+)-cis-abienol (8), is also reported for the first time.8
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The allylic bromide 11 and the O-methylderivative from sesamol 14 were used in a first approach to
synthesize 1, on the basis of the synthesis of ()-puupehenone, as previously reported by Trammell. This
author described the easy cleavage of the methylenedioxy group of sesamol by halogenation with PCls and
further hydrolysis.?

The acetoxyaldehyde 9, efficiently prepared from (-)-sclareol (7),19 undergoes regioselective elimination
f 3 with NaBHy affords the aicohol 10,1112 which was
converted into the bromide 11 by treating it with PBr3. Prior accomplishing the condensation of the drimane
synthon with the aromatic portion, the suitable regiochemistry of the lithiation of sesamol was confirmed. The
deuteroderivative 15 was obtained by treating 14 with n-BuLi and subsequently D20. The condensation of 11
with the aryllithium derived from 14 gave 12 in 55% yield, along with the diene 13 (30%) (Scheme 1). When
12 was treated with PCls, under different experimental conditions, an unresolvable mixture of compounds was

obtained. In order to clarify this result 14 was treated with PCls in dichloromethane. A complex mixture of
M v taTTITIAesntiTea sshelo o cennemmmbloman 3 vnein,n 1L cimn Lol Lo LL
mpounds was obtained at room ter iperature, wiiist the monocnioroaerivative 16 was formed when the
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(i) Collidine, 200°C, 3h, 78%. (i) NaBH,, EtOH, -8°C, 30 min, 92%. (iii) PBr3, Et,0, 0°C, 30 min, 97%. I
(iv) 14, n-Buli, hexane, TMEDA 0°C--rt, 16h. )
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Taking into account the above resuits the aromatic synthon 21 was used, since it has easily removable
groups. The benzylation of protocatechualdehyde (17) yielded 21, which was converted into the formate 19 by
treatment with m-chloroperbenzoic acid. The dibenzyloxyphenol 2013 was obtained after saponification and
then transformed into 21 when it was treated with Mel (Scheme 2). In order to establish the influence of the

benzyl groups in the lithiation of the tri-O-substituted benzene 21, the latter was treated with »-Bul i and then
D,O to afford the deuteroderivative 22

Ll v\— grivative 22,
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Ir (i) BnBr, K,COg3, acetone, refiux, 15h, 92%. (i) MCPBA, CHCl,, r, 12h, 85%.
(iii) 6N NaOH-MeOH, rt, 5min, 96%. (iv) NaH, THF, Mel, raflux, 4h, 97%.
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by treatment with Znl; and NaBH3CN. 12 Debenzylation of 23 was achieved to give wiedendiol-A (1) in two
alternative ways, using Raney Nil3 or LiAIH4/NiCl,.16 In order to try to isomerize the di-O-benzylderivative
23 1o the corresponding derivative of wiedendiol-B (2), 23 was treated with p-toluenesulphonic acid at room
temperature for 3 days, affording the cyclic ether 25 and the A7 isomer 5, in 60% and 30% yield,respectively.
The configuration at C-8 of 25 was established on the basis of nOe experiments.
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[ (i) 21, n-Buli, Et;0, TMEDA, -78°C--0°C, CuCN, 15°C, 15min; 11, i, 2h, 80%. (ii) 21, n-BuLi.]

| Et;0, TMEDA, -78°C--0°C; 3, 0°C, 1h, 85%. (iii) Znl;-NaBHaCN (1.5:10 equiv.), CH,Cly, 1, I

50 min, 71%. (iv) Raney Ni, HyO-THF, rt, 20h, 81%. (v) LiAlH4-NiCl, (3:1 equiv.), THF, refiux,
l 8h, 80%. (vi) TsOH, CHCs, rt, 3 days.
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Wiedendiol-B (2) has been synthesized from (-)-sclareol (7) and (+)-cis-abienol (8) following a similar
methodology to that described above for preparing 1 . The aldehyde 26 was used as drimanic synthon and 21
as the aromatic one. 26 was obtained from (-)-sclareol (7), via the enal 3, which underwent chemo- and
diastereoselective catalytic hydrogenation at 0°C to give the saturated aldehyde 26 and the allylic alcohol 10 in
70 and 10% yield, respectively. The configuration at C-8 of 26 was determined by an nOe enhancement
observed between the methyl protons H-12 and H-15 and by comparison of 'H NMR and !3C NMR data of

this compound with those of its C-8 epimer, which had previously been obtained as a racemate by electrophilic
cyclizatian.” In an alternative route, 26 was synthesized from (+)-cis-abienol (8). Treatment of 8 with
Et3SiH-CF3COOH yields a 1:1 mixture of epimers 29 and 30. Diastereoselective cationic reduction of 8 tool



place by treating it with Zni-NaBH3CN, affording 29 as the main product (ratio 29/30 4:1). The IH NMR
spectrum of this mixture allows some representative signals to be assigned. Thus, three doublets at § 0.91 (J =
7.6 Hz, 3H), 5.08 (J = 10.7 Hz, 1H) and 5.19 (J = 17.2 Hz, 1H) and a double doublet at 6.83 ppm (J = 17.2
and 10.7 Hz) may be assigned to Me-16, H-15, H-15' and H-14, respectively in compound 29, whereas the
same protons appear at 6 0.82 (d, J = 10.8 Hz, 1H), 5.15 (d, J = 17.2 Hz, 1H) and 6.82 (dd, J = 17.2 and

10.8 Hz) mn 27 Thg nzgnnlvsgs nf 29 and 30 with Me»S as the reducing acant oave a recaluahle mivture of
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CPIIIIC arUtal yUcs. 10C UCalmiciit O1 40 Will 1 Dol YiCIas tn€ Corresponaing silyi €nol etners 47 (&/Z4 3:1),
which after ozonolysis afforded the aldehyde 26 (Scheme 4)
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the double bond was shown to be Z by an nOe enhancement observed between H-14 and the methylene protons
on CHj-1. It should be pointed out that when the dehydration temperature was increased, the debenzylation
products underwent cationic cyclization reactions involving the olefinic system leading to the formation of
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cyclic ethers. In order to prepare 2 different debenzylation methods were tried. Thus the treatment of 32 with
Raney Nil0 caused simultaneous debenzylation and double bond reduction to give 33, whereas the catalytic
hydrogenation of 32 at 0°C gave wiedendiol-B (2) in 93% yield. This compound had physical properties which

are identical to those of the natural product.

'r Scheme 5 i
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(i) 21, n-Buli, Et,0-TMEDA (4:1), ~40°C--0°C, 1h 30 min, 55%. (ii) TsOH, Benzene, 35°C, 13h, 82%.
(iii) Ha, Pd-C, MeOH-E1OAC (1:1), 0°C, 2h, 93%.

EXPERIMENTAL
Melting points were determined with a Kofler hot stage melting point apparatus and are uncorrected. IR
spectra were obtained on Perkin-Elmer Models 782 and 983G spectrometers with samples between sodium

chloride plates or as potassium bromide pellets. Proton nuclear magnetic resonance spectra were taken on a
Bruker AM 300 (300 MHz) and Bruker ARX 400 (400 MHz) spectrometers using CDCl3 and CD3COCD3 as

AN LA/ LY w193 LS LS AU
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solvent and TMS or residual protic solvent CHCl3 (8= 7.25 ppm) as internai reference, and the multiplicity of
a signal is a singiet uniess otherwise stated, when the following abbreviations are used: s, singlet; bs, broad
singlet; d, doublet; bd, broad doublet; dd, double doublet; t, triplet; m, multiplet. 13C NMR spectra were run at
75 MHz on Bruker AM 300 instruments. Chemical shifts are in ppm (8 scale) and the coupling constants are in
Hertz. Carbon substitution degrees were established by DEPT pulse sequence. MS were recorded on a Hewlett-

Packard 5988A spectrometer using an ionizing voltage of 70 eV, HRMS were obtained on a trisector WG

n gV 14 M < a1 n 1SCLIoT

ntnSrnarD) cnactramatsr Far analutinal TT O AMarnl cilina aal &N in N Y& cvmen thinl lacrnes ram seca A
MAMWU PR SPVVHUVLLIVIVE . SVL Gildl Y UVaAE 1AL IVIVIUVR S1uba& BUL UV 1 V.40 I UIICK 1ayYETd was uscd.
g VO T S S . I R e - e VA s e .
{Chromatographic separaiions were carried out by conventional coiumn on Merck silica gei 60 (70-230 mesh)

and by flash column on Merck silica gel 60 (230-400 mesh) using hexane-MeO'Bu (H-E) mixtures of
increasing polarity. Ozonization reactions were carried out with a mixture of ozone-oxygen provided by an
oxygen-feed Fischer apparatus (8.3 mmol of O3 in 10 litres of Oy/h). Routinely, dry organic solvents were
stored under argon, over freshly activated molecular sieves. Ether, benzene, and THF, were dried over sodium-

benznphennne Imry!i TMEDA from Na, dichloromethane over calcinm hvdride, and methanol from mageneci
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8-Drimen-11-al (3)

A stirred solution of the aldehyde 9 (1.5 g, 5.4 mmol) in collidine (10 ml) was refluxed at 200°C for
3h.Then it was diluted with ether (50 ml) and washed with 2N HCI solution (3 x 20 ml), brine (3 x 10 ml),
dried (Na»SO4) and concentrated to afford after cromatography of the crude on silica gel (Hexane - ether, 95:5)

(9% ]

\
7), 2.25 (1H, d, J=4.0 Hz, H-7), 2.2
(dd, J=12.8 y 2.1 Hz, H-5), 0.87 (3H, s, Me-14), 0.83 (3H, s, Me-13) 13C NMR (CDCl3, 75 MHz) 36.8 (C-
1), 18.4 (C-2), 41.7 (C-3), 33.4 (C-4), 51.6 (C-5), 18.8 (C-6), 36.3 (C-7), 153.5 (C-8), 143.8 (C-9), 37.6
(C-10), 192.7 (C-11), 21.7 (C-12), 33.3 (C-13), 20.2 (C-14), 18.9 (C-15).

ethanol (8 ml) at -8°C. After 15 min the reaction was warmed to room temperature and stirred for an additional
15 min , Then it was diluted with ether (30 ml) and washed with water, brine, dried (Na2SO4) and
concentrated to give 187 mg (92 %) of 10. IR (KBr): 3805, 1652, 1541, 1490, 1261, 1203, 1016, 998 cm-1.
M+, 10), 204 (11), 191 (100), 133 (35), 121 (55), 105 (45), 95 (68), 91 (69).1H
28418 (1H,d, I =115Hz Ha-11), 402 (1H, d, I=11.5, Hg-11), 2.04 2H, m,

Me-1 A
- )

{
3 1), 18.9 (C-2), 41.7 (
132.5 (C-8), 141.0 (C-9), 38.1 (C-10), 58.3 (C-11),

0.87 (3H, s,
(C-3), 33.35 (C-4), 51.7
21.6 (C-12), 33.3 (C-13

ylic alcohol 10 (440 mg, 1.98 mmol) in ether (20 ml) was added dropwise over 3

tribromide (0.1 ml), After 30 min, the reaction mixture was carefully treated

AVULIMAUG \We 4 LAkAJ, § RAVWE N7 AAJAEEy MASWw X
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with methanol (0.25 ml) and then diluted with ether (30 ml) and poured into ice-water. The organic layer was
separated and successively washed with 5% aqueous NaHCO3, water, and brine. The organic solution was
dried (Na2SQy4) and concentrated to afford 550 mg of bromide 11 (97%) as a colorless oil IR (film): 2925,
1777, 1638, 1440, 1388, 1375, 1254, 1239, 1203, 1039 cm-l. MS m/z (rel. int.): 284 (M+, 0), 204 (84), 189
(42), 161 (66), 148 (30), 133 (72), 119 (93), 105 (100).1H NMR (CDCl3, 300 MHz): § 4.17 (1H,d,J = 11.6
Hz, Ha-11), 4.03 (1H, d, J=11.6 Hz, Hp-11), 2.14 (2H, m, H-7), 1.73 (3H, s, Me-12), 1.01 (3H, s, Me-
13), 0.90 (3H, s, Me-14), 0.85 (3H, s, Me-15). 13C NMR (CDCl3, 75 MHz) 36.6 (C-1), 18.7 (C-2), 41.5
(C-3), 33.2 (C-4), 51.4 (C-5), 18.9 (C-6), 34.0 (C-7), 136.6 (C-8), 137.3 (C-9), 38.7 (C-10), 30.2 (C-11),
21.6 (C-12), 33.3 (C-13), 20.8 (C-14), 19.7 (C-15).

O-Methylsesamol (14)

Sesamol (100 mg, 0.72 mmol) and K2CO3 (100 mg) were dissolved in acetone (10 ml). Mel (0.5 ml)
was added to this solution and the mixture stirred under reflux for 18 h. Then it was diluted with H>O (20 ml)
and extracted with ether (3 x 25 ml). The organic solution was dried over NapSO4 and concentrated to give 105
mg (96%) of 14 as a colorless oil. MS m/z (rel. int.): 152 (M*, 100), 137 (80), 107 (40), 79 (50), 51 (30).
IH NMR (CDCl3, 300 MHz): 8 6.73 (1H, d, J=8.5 Hz, H-6), 6.70 (1H, dd, J=8.5 y 2.5 Hz, H-5), 6.51 (1H,
d, J=2.5 Hz, H-3), 5.92 (2H, s, OCH,0), 3.76 (3H, s, OMe).

Deuteration of 14

To a cold (-78°C) solution of 14 (200 mg, 1.3 mmol) in THF (10 ml), a 2M solution of n-butyllithium
(0.7 ml) in hexane was added under argon atmosphere. The reaction mixture was warmed to 0°C, stirred for 30
min and then treated with D20 (0.5 ml). After this, the mixture was diluted with ether (40 ml) and washed with
brine. The organic solution was dried (NapSO4) and concentrated to afford 15. TH NMR (CDCl3, 300 MHz): §
6.72 (1H, d, J=8.5 Hz, H-6), 6.67 (1H, d, J= 8.5 Hz, H-5), 5.88 (2H, s, OCH;0), 3.73 (3H, s, OMe).

2-(8'-Drimen-11'-yl)-3,4-methylendioxy-1-methoxybenzene (12)

Dry tetramethylenediamine (0.7 ml) was added dropwise over 5 min to a 2M solution of n-butyllithium
(1.5 ml) in hexane under argon atmosphere. The resulting mixture was stirred for 5 min at 0°C and then a
solution of 14 (450 mg, 3 mmol) in hexane (10 ml) was added. After this, the mixture was stirred for 1h at 25
°C and a solution of 11 (0.5g, 1.76 mmol) in 10 ml of hexane was added. The reaction mixture was warmed to
room temperature and stirred for 16h. The mixture was diluted with ether (50 ml) and washed with 2N HCl and
brine. The organic phase was dried (Na2SO4) and concentrated to a crude mixture, which after chromatography
silica gel (5% ether- hexane) afforded 345 mg (55%) of 12 and 107 mg (30%) of 7,9-drimadiene (13). 12: IR
(film) 2938, 1736, 1631, 1457, 1242, 1085, 894, 786, 758 cm-1. MS m/z (rel. int) : 355 [(M-H)*, 36], 326
(61), 311 (24), 279 (10), 251 (12), 205 (8), 148 (22), 127 (100). TH NMR (CDClI3, 300 MHz): § 6.56 (1H,
d, J=8.4 Hz, H-3), 6.24 (1H, d, J=8.4 Hz, H-6 ), 5.89 (1H, s, OCH20), 5.85 (1H, s, OCH20), 3.75 (3H, s,
OMe), 3.34 (1H, d, J=16.8 Hz, H-11"), 3.30 (1H, d, J=16.8 Hz, H-11"), 2.03 (2H, m, H-7), 1.52 (3H, s,
Me-12), 0.92 (3H, s, Me-14"), 0.88 (3H, s, Me-13"), 0.82 (3H, s, Me-15').13C NMR (CDCl3, 75 MHz).
36.3 (C-19, 19.1 (C-2), 41.9 (C-3"), 33.4 (C-4"), 51.5 (C-5"), 23.6 (C-6), 33.9 (C-7), 127.7 (C-8),
136.3 (C-9", 39.0 (C-10", 23.6 (C-11", 20.4 (C-12"), 33.5 (C-13"), 21.8 (C-14"), 20.3 (C-15), 114.7 (C-
1), 153.3 (C-2), 102.0 (C-3), 104.3 (C-4), 141.6 (C-5), 146.5 (C-6), 56.3 (C-OCH3), 100.5 (C-OCH20).
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150 IR (mmy: 2¥27, 1457, 1385, 1360, 1257, 1203 cm*, MS m/z (rel. int.): 204 (84), 189 (42), 161 (66),
148 (30), 133 (72), 119 (93), 105 (100). 'H NMR (CDCls, 300 MHz): 8 6.65 (bs, 1H), 4.83 (s, 1H), 4.78

(s, 1H), 1.78 (s, 3H), 0.95 (s, 3H), 0.91 (s, 3H), 0.85 (s, 3H). 13C NMR (CDCl3 , 75 MHz) 37.8 (C-1),
19.1 (C-2), 42.3 (C-3), 33.4 (C-4), 48.7 (C-5), 24.4 (C-6), 126.6 (C-7), 131.3 (C-8), 158.3 (C-9), 37.9 (C-
10), 101.8 (C-11), 21.2 (C-12). 33.0 (C-13), 22.2 (C-14), 20.6 (C-15).
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146 mg, 0.7 mmol) was added to a cold (0°C) solution of i4 (100 mg, 0.657 mmoi) in CH,Cl; (8
mi) and the mixture stirred for 5 min. Then it was diluted with ether (20 ml) and washed with brine. The
organic solution was dried (Na2SO4) and concentrated to afford 99 mg (81%) of 16 as a colorless oil. MS m/z
(int. rel.): 188 [(M+2)%, 20], 186 (M*+, 65), 173 (30), 171 (100), 143 (22), 113 (19). IH NMR (CDCl3, 300

MHz): & 6.82 (1H, s, H-3), 6.55 (1H, s, H-6), 5.91 (2H, s, OCH,0), 3.79 (3H, s, OMe).

Dﬂ\

6.9 g, 50 mmol) and K2CO3 (14.5 g) was dissolved in 150 mi of acetone.
and then benzyl bromide (17.2 g, 101 mmol) was added. After stirring under reflux for 15h the mixture was
concentrated in vacuo, diluted with ether and washed with H>O. The ether solution was dried over Na3SQO4 and
evaporated to give 14.6 g of the aldehyde 18 (92%). IR (KBr): 3026, 2934, 2856, 2819, 1676, 1595, 1580,
1508, 1433, 1245, 1135, 1080, 1023 cm™!. IH NMR (CDCl3, 300 MHz) : § 9.81 (1H, s), 7.01 (1H, d, J=8.3

Hz), 7.39 (12H, m), 5.24 (2H, s), 5.20 (2H, 5). 13C NMR (CDCl3, 75 MHz): 70.7 (CHy, Bn), 70.8 (CHa,

BRn)Y 1124 (O CN 1110 e C.5)Y 1PEAS (CH C.6 1270 and 1228 (1NCH 27RAY 120N (O £O.1)

LI Jy 2 1&™ \\ldy Ve )y L1100 \Wlly WU )y 1eUwd \(Wll, WUy Q& U aillud 1 &0.0 YUVCLL, 2D ) LJV.L \\y Tl ),
LALLM DI\ 1L L N M TR TAD Y LY 4V AN 18 A A N N AN 10N £ 7/NTTY T YA

136.2 (C, C-Bn), 136.5 (C, C-Bn), 149.1 {C, C-3), 154.2 (C, C-4), 150.6 (CH, CHO)

1,2-Di-O-benzyl-4-O-formylbenzenetriol (19)

m- Chloroperbenzoic acid (85%) (1.2 g, 6.9 mmol) was added to a solution of the aldehyde 18 (2.0 g,
6.3 mmol) in dry dichloromethane (75 ml) and the mixture stirred at room temperature for 12h and then diluted
with ether (150 ml). The or, i

WAl Ol A2V 2 1%

CD

(10H, m, Bn), 6.92 (1H, d, J-—87 Hz, H- 6) 6.75 (1H, d, J=2.6 Hz, H-3), 6.67 (1H, dd, J=8.7, 2.6 Hz, H-
5), 5.10 (4H, s, 4H-Bn).13C NMR (CDCl3, 75 MHz): 71.2 (CH3, Bn), 71.7 (CHp, Bn), 108.3 (CH, C-3),
113.2 (CH, C-5), 115.4 (CH, C-6), 127.2-128.5 (10CH, 2Bn), 136.5 (C, C-Bn), 137.0 (C, C-Bn), 144.0
(C, C-1), 1470 (C, C-4), 1496 (C, C-2), 159 (CH QCHQO).

Ty Al i By NS ANS S

3,4-Dibenzyioxyphenoi (20)

6N NaOH (2 ml) was added to a stirred solution of 18 (2.0g, 5.99 mmol) in MeOH (15 ml).After
stirring at room temperature for 5 min, the reaction mixture was diluted with ether (50 ml), washed with H2O (2
x 10 ml), brine (2 x 10 ml) and dried over anhydrous NaSOj4. Filtration and concentration gave 1.75 g (96%)
of the phenol 20 as a brown solid (m.p. 110°C). IR (KBr) : 3320, 1607, 1505, 1452, 1378, 1311, 1283, 915
cm-l. MS m/z (rel. int.): 306 (M*, 6), 215 (5), 91 (100). 1H NMR (CDCl3, 300 MHz): & 7.38-7.30 (10H, m,

(e % 14 102
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(iH, s, OH), 5.01 (2H, s, 2ZH-Bn), 4.99 (2H, s, 2H-Bn). 13C NMR (CDCis, 75 MHz) : 71.0 (CH3, Bn),
72.9 (CH3, Bn), 103.3 (CH, C-3), 107.1 (CH, C-6), 117.8 (CH, C-5), 127.4-128.7 (10CH, 2Bn), 136.9 (C,
C-Bn), 137.5 (C, C-Bn), 142.5 (C, C-4), 150.3 (C, C-3), 151.0 (C, C-1).
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1,2-Dibenzyloxy-4-methoxybenzene (21)

NaH (600% dispersion in mineral oiD) ( 100 me, 2.5 mmol) was carefullv added to a cold ¢ °C) solution of

alit (07 4ISDhersion 1 ANCTA O1) 1 AW IIE, £.0 THINOL) was Carciully acCCeC 10 a ¢OIC VW ution of

MMNE a1 E£2 cnevanl) 1o Ao TIIE 79 ]} siindaw necnn nemd eha cvalwbormm cormn nbtemmd ne oo P, Lo 18

AU \V.J K. 1.UJ LILHUI) LT ULy UL (4U ) UlUcl atgUll and uic HHALUIC wds duiicd at 100i1 pcraluIc 101 10
. v s o~ o~

min. Mel (0.4 mi) was added and the resuiting mixture heated at 80°C for an additionai 4h, and then MeOH (2

ml) was added. After this, the mixture was filtered through silica gel (3 g) to give a crude wich was purified by
flash chromatography (6 g of SiO2; 5% ether in hexane) to yield 510 mg of 21 IR (film) : 1609, 1595, 1506,
1452, 1379, 1260, 1218, 1080 cm'}. MS m/z (rel. int.): 320 (M1, 7), 229 (14), 91 (100), 65 (8). 'H NMR
(CDCl3, 300 MHz) : 8 7.44-7.31 (10H, m, OBn), 6.86 (1H, d, J=8.8 Hz, H-6), 6.56 (1H, d, J=2.9 Hz, H-

3), 6.37 (1H, dd, J=8.8, 2.9 Hz, H-5), 5.13 (1H, s, 2H-OBn), 5.08 (2H, 5, 2H-OBn), 3.72 (3H, 5, OMe).
13C NMR (CDCl3, 75 MHz) 55.6 (CH3, OCH3), 71.2 (CHz, Bn), 72.7 (CHy, Bn), 103.0 (CH, C-3), 104.5
(CH, C-6), 117.2 (CH, C-6), 127.4-128.5 (10CH, 2Bn), 137.2 (C, C-Bn), 137.7 (C, C-Bn), 143.1 (C, C-
1), 150.3 (C, C-2), 155.0 (C, C-4)

Deuteration of 21
A 2M solution of n-butyllithium (0.7 ml) in hexane was added under argon atmosphere to a cold (-78°C)
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Cl3, 300 MHz): 6 7.44-
CH-OBn), 6.86 (1H, d, J= 88H2,H6) 6.37 (1H, d, J=8.8 Hz, H-5), 5.13 (2H, s, 2H-OBn), 5.08 (2H, s,
2H-OBn), 3.72 (3H, s, OMe).13C NMR (CDCl3, 75 MHz) : 55.6 (CH3, OCH3), 71.2 (CH3, Bn), 72.7
(CHa, Bn), 103.0 (C, C-3), 104.5 (CH, C-6), 117.2 (CH, C-6), 127.4-128.5 (10CH, 2Bn), 137.2 (C, C-
Bn), 137.7 (C, C-Bn), 143.1 (C, C-1), 150.3 (C, C-2), 155.0 (C, C-4).

1 -~ I'\ oY - < ‘, 11t L. OV B 110 2 AY rS | Ty S ey fﬁ‘\
1,2-Di-C-benzyi- i1'-hydroxy-8 ‘-drimen-11'-yi)-4-O-methyibenzeneiriol (24)

r
Dry tetmmethylendlaminc (10 mi) was added dropwise to a solution of 2i (2g, 6.25 mmoi) in Et20 (45
ml). The mixture was cooled to -78°C and n-butyllitium (3.1 ml, 2M solution in hexane) was added . The
resulting yellow solution was slowly warmed to 0°C, stirred for 30 min and then a solution of 3 (0.8 g, 3.6
mmol) in Et20 (25 ml) was added. The mixture was stirred for an additional 1h, diluted with ether (40 ml) and

the solution washed with 2N HCI and brine. The organic phase was dried (NapSO4) and concentrated under

I7 3 . ac e 1 1 1
(L), 2094, 47 1 1 1 Iy
790, 784 cm-1. MS mv/z (rel. int.); 540 (M™, 6), 307 (82), 277 (48), 230 (83) 217 (55), 135(89), 91 (1 ).

NMR(CDCI3, 300 MHz): & 7.42-7.29 (10H, m, Bn), 6.86 (1H, d, J=8.9 Hz, H-6), 6.55 (IH, d, J =8.9 Hz,
H-5), 5.69 (1H, d, J=9.0 Hz), 5.28 (1H, d, J=10.0 Hz), 5.08 (1H, s), 5.06 (1H, s), 5.03 (1H, d, J=10.0
Hz), 491 (1H, d, J=9.0 Hz), 3.75 (3H, s, OMe), 2.03 (2H, m, H-77), 1.33 (3H, s, Me-12), 1.13 (3H, s,
Me-131), 0.88 (3H, s, Me-14), 0.86 (3H, s, Me-15). 13C NMR (CDCl3, 75 MHz) 37.1 (C-1"), 19.2 (C-2),

=35 V. O 222
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), 31.7 (C-57), 19.3 (C-6"), 36.1 (C-7"), 129.1 (C-8"), 143.4 (C-9), 39.8 (C-10),
(C-11), 20.6 (C-12'), 33.6 (C-13'), 22.0 (C-14"), 69.1 (C-15", 127.5 (C-1), 151.9 (C-2), 106.0 (C-
3), 113.0 (C-4), 146.3 (C-5), 147.6 (C-6), 55.5 (C-OCH3).

Reduction of 24: Synthesis of 1,2-di-O-benzyl-3-(8'-drimen-11'-yl)-4-0-methyvlbenzenetriol
(23)

Znla (76 8§ ma N I4 mmal) wae addad at NP0 ¢~ n anlitian ~AF 24 m o A\ nend NIDYIT_AT /00
LUIERT) 1 VUWT Ry V&SP IRV Wad UMAL AL U L WU a duiuuulg 1 & 7V Uig, V) aliu (NaDprijuiy (ro
- 1 £ Pl & ) BNPY- S

mg, 1.5 mmol) in CHyCly (5 mi). The mixiure was siirred for 50 min and allowed to warm to room
temperature. It was then filtered through celite and washed with ether (15 ml). The combined filtrate was
evaporated to afford 62.5 mg (71%) of 23 as a colorless oil IR (film): 3060, 1946, 1802, 1742, 1599, 1370,
1257, 1093, 1028, 844, 786, 694, 753,733 cm™1. MS m/z (rel. int.) 524 (M, 14), 433 (11), 295 (9), 243
(25), 153 (22), 91 (100). 1H NMR (CDCl3, 300 MHz): § 7.42-7.29 (10H, m, Bn), 6.76 (1H, d, J=8.9 Hz,

H-6), 6.44 (1H, d, J=8.9 Hz, H-5), 5.01 (4H, m, Bn), 3.69 (3H, s, OMe), 3.49 (1H, d, J=15.8 Hz, H-11"),
341 (1H, d, J=15.8 Hz, H-11'), 1.45 (3H, 5, Me-12"), 0.88 (3H, 5, Me-15), 0.83 (3H, s, Me-14), 0.80
(3H, s, Me-13).13C NMR (CDCls, 75 MHz) 36.9 (C-17, 19.3 (C-2), 41.8 (C-3), 33.4 (C-4), 51.8 (C-
5). 23.9 (C-6), 34.8 (C-7), 126.9 (C-8), 137.4 (C-9"), 39.5 (C-10), 23.9 (C-11), 20.7 (C-12), 33.3 (C-
13, 21.9 (C-14), 20.3 (C-15), 126.1 (C-1), 153.5 (C-2), 105.9 (C-3), 112.2 (C-4), 146.4 (C-5), 147.6

~ .1

{i g, 3.1 mmoi) in teiramethyienediamine (5 mi) and dry Ei2O (30 mi) and the resuiiing yeliow soiution was
slowly warmed to 0°C and stirred for 20 min. Then copper (I) cyanide (280 mg) was added in one portion and
the mixture was warmed to 15°C for 15 min. A solution of the allylic bromide 11 (350 mg, 1.23 mmol) in dry
Et70 (15 ml) was added and the resulting mixture stirred for 2h at room temperature. Then it was poured into
water and extracted with ether. The combined organic phases were washed with brine, dried (Na3SO4) and

concentrated to a yellow oil, which after column chromatography on silica gel (20% ether-hexane) gave 510 mg
ONOI\ ~F 22
\OU /) Ul &9

Reduction of 23 with Raney Ni: Synthesis of Wiedendiol-A (1)
A solution of 23 (100 mg, 0.2 mmol) in THF (3 ml) was added to a suspension of Raney Ni in water
(0.8 g) and the mixture was stirred at 25°C for 15h. The solid was removed by filtration through a Celite filter

bed and washed several times with ether. Concentration of the combined filtrate afforded 53 mg (81%) of 1 as
a vellnw oil. IH NMR ((‘T)("ln 400 MHz): & 7.48 (1H, s, OH), 6.69 (1H, d, J=R.8 Hz, H-6), 6.44 (1H, d,

.......... L A AvAEIlL) AE21)

1.0 © - LY &N\ & 1A 1LY . o Mo 4nr § ~ w177 £ LI~ 1LY A
J=0.0 I1Z, I1-J), J.14 {111, 3, J.41 11, 3, I~ 1, U, J=17.U 11Z, I \iri, a,
J=17.6 Hz, H-119), 2.17 (ZH, m, H-79, 1.72 (BH, s, Me-12", 1.03 (3H, s, Me-15), 0.93 (3H, s, Me-14'),

86 (3H, s, Me-13") .13C NMR (CDCl3, 100 MHz) 35.8 (C-1"), 18.8 (C-2"), 41.5 (C-3"), 33.4 (C-4"), 51.7
(C-5"), 18.8 (C-6"), 33.6 (C-7), 133.2 (C-8), 140.3 (C-9), 39.6 (C-10"), 24.8 (C-11'), 20.6 (C-12)), 33.3
(C-13), 21.8 (C-14"), 18.7 (C-15"), 113.5 (C-1), 150.7 (C-2), 101.5 (C-3), 110.7 (C-4), 139.1 (C-5), 143.7
(C-6), 55.9 (C-OCHy).
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Solid LiAiH4 (298 mg, 0.57 mmoi) and NiCl; (26 mg, 0.2 mmol) were added to a solution of 23 (100

mg, 0.19 mmol) in THF (10 ml), and the mixture was refluxed for 8h. Then it was cooled, the excess lithium
aluminium hydride was decomposed with moist ether and 2N HCl (20 ml) was added. The organic phase was
separated and the aqueous layer extracted with ether (2 x 20 ml). The combined organic phases were washed
with water, brine, dried over anh Na»SOy4 and evaporated in vacuo to vield a residue which was

chromatographed on silica gel (30% ether - hexane) to give 49 mg (75%) of 1

AR e S rswna il Seaa weaa A L A A v oaag \' Uy i &
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Keaction of 23 with TsOH: Synthesis of 1,2-di-O-benzyi-3-(7'-drimen-ii‘-yi)-4-0-
methylbenzenetriol (5) and (4a$,6aS,12aR,12bS)-8-benzyloxy-1,2,3,4,4a,5,6,6a,12a,12b-
decahydro-11-methoxy-4,4,6a,12b-tetramethyl-9H-benzo[a]xanthene (25)
p-Toluenesulphonic acid (20 mg) was added to a solution of 23 (100 mg, 0.19 mmol) in CHCI3 (5 ml)
and the mixture was stirred at room temperature for 3 days. Then it was diluted with ether (30 ml), washed

with cat aaneous NaHCO-2 (2 ¥ 10 mD). dried aver anhvdroue NaaS0OY: and cancentrated tn aivae after

th sal. aqueous Nantl3 (2 X (U mi), ¢ned over annyqrous NazosU4 ang concentrated © give aner

P P N e s By fMavnma athae Q9. AQ s (EQM@A N\ AFE and 10 cas 7AINT N AL A £, ID 71\ AINLH 1717

Cnidmalograpny (ICXanc-ciner o:4) 4o Mg (J770) O1 5 and 1y Mg (JU%) O1 &3. 5. IR (dim) 5UdZ, 1717/,
P PP . . - 1 2 enn - - -

sy cmt. Mam (Tel mt) 435 H)-" 13] 419

2), 91(100). iH NMR (CD3COCD3, 300 MHz): 8 7.91 (1H, s, OH), 7.05 (1H s, OH), 6.61 (1H,
d, J=8.8 Hz, H-6), 6.24 (1H, d, J=8.7 Hz, H-5), 5.34 (1H, bs, OH), 3.71 (3H, s, OMe), 2.89 (1H, bs),
270 (2H, d, J=5.3 Hz, H-11, 1.56 (3H, bs, Me-12"), 0.94 (3H, s, Me-15, 0.90 (3H, s, Me-14), 0.85
(3H, 5. Me-13". 13C NMR (CD3COCD3, 75 MHz) 39.6 (C-11, 19.7 (C-2'), 40.0 (C-3"), 33.6 (C-4'), 51.3

(C-5"), 22.7 (C-6Y, 122.3 (C-7"), 137.4 (C-8), 53.7 (C-9Y, 38.2 (C-10"), 24.4 (C-11", 22.4 (C-12' 6 C-
(C-31, 6, 1223 (C-7), 1374 (C-8), 33,7 (C-9%), 382 (C-10%), 244 (C-11"), 224 (C-12' 6 C
1A 22 0O /M 1’)'\ YL Y TAY LM TN 1TAN 7Y 180N 110 7 7™ 1\ 12 N 4 M 1N N 1M AN 11 A 70 AN
14 ), 33.0 (1D ), £2.0 \\n-1% O L-1L ), 19U (1D ), 137,77 (-1}, 1II.U \(L-2), 1ULU (\mD), 1128 (-4,
139.3 (C-3), 145.1 (C-6), 55.7 (C-OCH3z). HRMS: Calcd for CogH13g03 434.2710, found 434.2718. 25: IR

(film) 3406, 1488, 1088 cm-1. MS m/z (rel. int.) 435 [(M+H)*, 3], 191 (2), 153 (19). IH NMR (CDCl3, 300
MHz): § 7.43 (2H, d, J= 6.6 Hz), 7.36-7.23 (3H, m), 6.68 (1H, d, J=8.7 Hz, H-6), 6.20 (1H, d, J= 8.7 Hz,
H-5), 5.03 (2H, s), 3.75 (3H, s, OMe), 2.67 (1H, dd, J= 5.1,17.2 Hz, H-15), 2.30 (1H, dd, J=17.2, 13.1
. J=12.4 H2), 1.60 (1H, dd, J= 13.1, 5.1 Hz), 1.21 (3H, s), 1.05 (1H, dd,

Reduction of & with Et:SiH-CF3COOQH: Synthesis of 8§-labda-12Z.13-diene (29) and 8R-
lohda 197 12 _diana (2N
REAUVUG" 3 &d/ g R JTUITIIV \PV)
Pl o alavals G705 ) [3Y 1 PN AL 1 SO\ /NS 1IN ___‘AI\ nemd Ten C
LriLtuun (U5 ml) was sio le added to a solution of ¢is- abienol (0) (U.D g,1./< MiMo1) anda Eljolll

(0.5ml) in CH,Cl3 (15 ml) at -78°C. After being allowed to warm to -15°C over Zh 30min, a saturated aqueous
NaHCO3 solution (2 ml) was introduced, and the cooling bath removed to allow the solution to warm to room
temperature with vigorous stirring. The mixture was diluted with ether (50 ml) and the organic phase separated
and washed with 10% NaHCO3 (2 x 10 ml), brine (2 x 10 ml) and dried over anhydrous Na2S04.
Concentration under redu pressure afforded a 1:1 mixture of 29 and 30 (452 mg, 96%).

S Qeatl e AN ced - < SOTRILAl 10810,
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Reduction of 8 with Znl;-NaBH3CN: Synthesis of 29 and 30

Znl3 (988 mg, 3.1 mmol) was slowly added to a solution of cis- abienol (8) (500 mg, 1.72 mmol) and
NaCNBH3 (325 mg, 5.16 mmol) in CH,Cl, (10 ml) at 0°C and the mixture allowed to warm to room
temperature and stirred for 2h 15 min. It was then filtered through a plug of celite, eluting with ether (30 ml).
The combined filtrate was evaporated to afford 452 mg (96%) of a 4:1 mixture of 29 and 30. 29:IR (film) :
3089, 1680, 1640, 1457, 1441, 1383, 1037, 900 cm"1. MS m/z (rel. int.): 274 (M+, 20), 259 (10), 191 (90),
177 (23), 137 (60), 123 (100). 'H NMR (CDCl3, 300 MHz) : & 6.81 (1H, dd, J=17.2, 10.7 Hz, H-14), 5.35
(1H, t, J=7.4 Hz, H-12), 5.17 (1H, d, J=17.2 Hz, H-15), 5.06 (1H, d, J=10.7 Hz, H-15), 1.80 (3H, bs,
Me-16), 0.89 (3H, d, J=7,6 Hz, Me-17), 0.87 (3H, s, Me-19), 0.85 (3H, s, Me-18), 0.81 (3H, s, Me-20).
13C NMR (CDCl3, 75 MHz) 39.8 (C-1), 17.7 (C-2), 42.4 (C-3), 33.4 (C-4), 54.8 (C-5), 18.6 (C-6), 35.0
(C-7), 30.1 (C-8), 56.8 (C-9), 42.3 (C-10), 24.0 (C-11), 134.1 (C-12), 132.3 (C-13), 131.8 (C-14), 113.0
(C-15).

85-13,14,15,16-tetranorlabdan-12-al (28)

An O3/0O7 mixture was slowly bubbled through a stirred solution of 29 (350 mg, 1.48 mmol) in CH,Cl,
(20 ml) at -78°C for 1h 15 min and the ozone excess in the solution removed by bubbling with argon. After
addition of Me2S (5 ml) at -78°C, the mixture was kept at room temperature for 18h. The mixture was
concentrated in vacuo and purified by flash chromatography (4 g of SiOy; 10% ether in hexane) to yield 28
(290 mg, 83%). IR (film): 2929, 1724. cm'! MS m/z (rel. int): 236 (M*, 2), 221 (16), 192 (62), 177 (45),
123 (100). 'H NMR (CDCl3, 300 MHz): 8 9.86 (1H, d, J= 1.7 Hz, H-11), 2.37(1H, m), 1.94 (1H, m), 1.16
(3H, s, Me-15), 1.08 (3H, d, J=7.4 Hz, Me-8), 0.85 (3H, s, Me-14), 0.83 (3H, s, Me-13). 13C NMR
(CDCl3, 75 MHz) 39.9 C-1), 17.5 (C-2), 42.7 (C-3), 33.5 (C-4), 56.5 (C-5), 18.4 (C-6), 34.6 (C-7), 32.6
(C-8), 48.2 (C-9), 39.4 (C-10), 39.8 (C-11), 203.7 (C-12), 16.6 (C-13), 33.4 (C-14), 21.6 (C-15), 15.8 (C-
16).

8S-12¢-Butyldimethylsilyloxy-13,14,15,16-tetranorlabd-11E/Z-ene (27)

TBDMSCI (121 mg, 0.98 mmol) and NaH (250 mg of 60% reagent in oil, 6.25 mmol) were added to a stirred
and ice-cooled solution of aldehyde 28 (190 mg, 0.8 mmol) in THF (5 ml) and the mixture was allowed to
warm to room temperature for 4h. It was then filtered through silica gel to afford 359 mg (92%) of 27. IR
(film) : 2929, 1653, 1460, 1386, 1298, 1255, 926 cm-1. MS m/z (rel. int): 350 (M+,12), 293 (100), 211
(55), 169 (21), 137 (14). 1H NMR (CDCl3, 300 MHz) : 6 6.18 (1H, d, J=11.7 Hz, H-12), 5.20 (1H, dd,
J=11.7, 10.4 Hz, H-11), 1.68 (1H, dd, J=10.4, 4.9 Hz, H-9), 0.98 (3H, d, J=7.4 Hz, Me-13), 0.93 (9H, s,
Si-'Bu), 0.88 (3H, s, Me-15), 0.86 (3H, s, Me-14), 0.83 (3H, s, Me-16), 0.15 (6H, s, Si-Mey).

8S-Driman-11-al (26)

A solution of crude silyl enol ether 27 (359 mg, 0.74 mmol) in dry CH2Cl; - MeOH, 3:2 (25 ml) was
slowly bubbled with a O3/O2 mixture at -78°C for 45 min. Then Me2S (10 ml) was added and the mixture
stirred for 4h. The solvent was evaporated, affording a crude mixture that after chromatography (hexane-ether
9:1) yielded 156 mg (95%) of 26. IR (film): 2930, 1715, 1366, 1112. cm! MS m/z (rel. int): 222 (M™, 16),
207 (14), 138 (59), 123 (98), 109 (68), 84 (100). 1H NMR (CDCl3, 400 MHz): 6 9.86 (1H, d, J= 1.7 Hz, H-
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1), 2.37(1H, m), 1.94 (1H, m), 1.16 (3H, s, Me-15), 1.08 (3H, d, J=7.4 Hz, Me-12), 0.85 (3H, s, Me-14),
0.83 (3H, s, Me-13). 13C NMR (CDCl3, 100 MHz) 39.7 C-1), 17.3 (C-2), 42.0 (C-3), 33.2 (C-4), 55.7 (C-
5), 18.1 (C-6), 34.2 (C-7), 29.9 (C-8), 65.6 (C-9), 37.1 (C-10), 206.7 (C-11), 18.0 (C-12), 33.5 (C-13),
21.6 (C-14), 17.2 (C-15).

8S-Driman-11-al (26) from 3

A solution of 3 (500 mg, 0.23 mmol) in MeOH-AcOEt, (1:1; 10 ml) was hydrogenated over 10% Pd-C
(60 mg) under an atmosphere of hydrogen at 0°C for 1h. Filtration and concentration gave a crude which after
chromatography (5% ether -hexane) yielded 307 mg (61%) of 26 as a colorless oil and 130 mg (26%) of 10.

Synthesis of 85-1,2-di-O-benzyl-3-(11'-hydroxydriman-11'-yl)-4-O-methylbenzenetriol
(31)

A 1.7 M solution of ¢- butyllithium in hexane (1.9 ml) was added dropwise 1o a cold (-40°C) solution of
21 (1 g, 3.125 mmol) in Et7O (25 ml), over 5 min . After 45 min art this temperature, the aldehyde 26 (0.4 g,
1.8 mmol) in Et2O (10 ml) was added and the mixture stirred for 1h 30 min and allowed to warm to 0°C.
Saturated NH4Cl solution (10 ml) was added to the mixture and the organic phase was washed with brine,
dried over anhydrous NazSOy, filtered and concentrated under reduced pressure. The residue was
chromatographed on silica gel (hexane - ether 3:1) to give 0.53 g (55%) of 31. lH NMR (CDCl3, 300 MHz):
§ 7.47-7.38 (20H, m, Bn), 6.88 (1H, d, J=8.9 Hz, H-6), 6.87 (1H, d, J=8.9 Hz, H-6), 6.59 (2H, d, J=8.9
Hz, H-5), 5.37-4.97 (10H, m), 3.86 (3H, s, OMe), 3.85 (3H, s, OMe), 3.40 (1H, bd, J=10.7 Hz, H-9"),
2.90 (1H, d, J=11.1 Hz, H-9"), 2.28 (1H, m), 2.08 (1H, m), 1.90 (1H, m), 1.79 (m, 1H), 1.18 (3H, d, J=
7,3 Hz, Me-12"), 1.13 (3H, s), 1.03 (3H, s, 0.90 (3H, s), 0.87 (3H, s), 0.83 (3H, s), 0.82 (3H, s), 0.69
(3H, d, J= 7,3 Hz, Me-12"). 13C NMR (CDCl3, 75 MHz) 16.5 (CH3), 17.1 (CH3), 17.2 (CH3), 17.4 (CH3),
17.5 (CHy), 17.7 (CH3), 18.5 (2CH3), 21.6 (2CH3), 29.4 (CH), 31.4 (CH), 33.4 (C), 33.5 (C), 33.7
(CH3), 33.8 (CH3), 35.4 (CHy), 35.7 (CHy), 39.2 (CH3), 39.8 (2C), 41.2 (CHy), 42.0 (CH3), 42.3 (CH3y),
55.6 (CH3), 55.7 (CH3), 56.8 (CH), 56.9 (CH), 57.3 (CH), 60.1 (CH), 68.2 (CH), 68.9 (CH), 71.7 (CH3),
71.9 (CHy), 75.5 (2CH3), 105.7 (CH), 106.0 (CH), 113.3 (CH), 113.9 (CH), 126.9-129.0 (24C), 137.1
(©), 137.2 (C), 137.4 (C), 137.6 (C), 146.4 (C), 146.5 (C), 152.4 (2C).

Reaction of 31 with TsOH: Synthesis of 85-1,2-di-O-benzyl-3-(9'-drimen-11'-y1)-4-0-
methylbenzenetriol (32)

A solution of the alcohol 31 (60 mg, 0.11 mmol), in dry benzene (3 ml) was stirred at 35°C in the
presence of p- toluenesulphonic acid (20 mg) for 13h. The mixture was diluted with ether (20ml), washed with
saturated aq. sodium hydrogen carbonate (2 x 5 ml), dried and evaporated to give 49 mg (82%) of 32. IR
(film) : 3055, 1598, 1230, 1020, 782 cm™1. MS m/z (rel. int): 524 (M+, 0), 433 (M*-Bn-H70, 44), 386 (12),
279 (21), 191(37), 165 (39), 147 (95), 91 (100). 'H NMR (CDCl3, 400 MHz) : 3 7.28-7.45 (10H, m, Bn),
6.83 (1H, d, J=8.9 Hz, H-6), 6.55 (1H, d, J=8.9 Hz, H-5), 5.89 (1H, s, H-14'), 5.08 (2H, s, 2H-Bn), 4.95
(1H, d, J=10.6 Hz, H-Bn), 3.72 (3H, s, OMe), 2.66 (1H, m, H-8'), 1.84 (1H, d, J= 11.9 Hz), 1.70 (1H, dt,
J=13.7, 3.5 Hz), 1.20 (3H, s, Me-13"), 1.05 (3H, d, J= 7.5 Hz, Me-12"), 0.89 (3H, s, Me-15), 0.86 (3H,
s, Me-14). 13C NMR (CDCl3, 100 MHz) 38.7 (C-1%, 19.0 (C-2", 42.3 (C-3"), 34.0 (C-4"), 54.6 (C-5),
17.9 (C-6"), 33.9 (C-7'), 32.3 (C-8"), 158.0 (C-9"), 40.9 (C-10"), 113.1 (C-11%, 21.5 (C-12'), 33.5 (C-
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Reaction of 31 with Raney Ni: Synthesis of 8S-3-(driman-11'-yl)-4-O-methylbenzenetriol
(33)
Deprotection of be nzyl groups of 31 (5

o

mg, 0.095 mmol) with Raney Ni under the same reaction
fi

conditions as for 2 2671, 1654, 1603, 1382, 1315

_________________ vielded 93% (film)

e LV A N LY iy, MrtTy ATy 2 JULy, Y y LUGU,
047 786 cml. MS /7 (rel int) 346 (M+ 10} 258 (15) 228 {17\ 208 (20 1L N\MR (DL O00T: 100
Wi g 10UV Vil IVAOD 7t &6 \BWlde ALY JTU UYLy JUJy JJO \LJ ), &&0 (L1 Jy &4UU (LU) "1 IUVIN \(CLIUUL LG, DWU
MHz): § 7.95 (2H, s, OH), 6.95 (2H, s, OH), 6.12 (2H, d, J=8.7 Hz, H-6), 6.08 (2H, d, J=8.7 Hz, H-5),

3.71 (3H, s, H-OMe), 3.70 (3H, s, H-OMe), 2.70 (4H, m), 1.12 (6H, s), 1.04 (3H, d, J= 7.5 Hz), 0.83
(12H, s), 0.78 (3H, d, J=7.5 Hz). HRMS: Calcd for C22H3403 346.2470, found 346.2507.

Wiedendiol B (2)

A solution of 32 (120 mg, 0.23 mmol) in 1:1 MeOH-AcOEt (3 ml) was hydrogenated over 10% Pd-C
(10 mg) under an atmosphere of hydrogen at 0°C for 2h. Filtration and concentration gave 73 mg (93%) of 2.
TH NMR (CDCl3, 400 MHz): 8 6.76 (1H, d, J=8.8 Hz, H-6), 6.35 (1H, d, J=8.8 Hz, H-5), 5.78 (1H, s, H-

‘1 o] Fésd ¢ F1YY /Yy

), 3.71 (3H, s, H-OMe), 2.60 (1H, m), 1.25 (3H, s, Me-15"), 1.04 (3H, d, J= 7.5 Hz, Me-12", 0.91
(3H, s, Me-14"), 0.91 (6H, s, Me-13'). 13C NMR (CDCl3, 100 MHz) 38.9 (C-19, 18.9 (C-2), 42.1 (C-3"),
34.1 (C-4"), 55.3 (C-5"), 17.9 (C-6'), 34.3 (C-7"), 32.1 (C-8"), 164.3 (C-9Y, 41.3 (C-10", 112.7 (C-11"),
21.9 (C-12Y), 33.4 (C-13"), 22.9 (C-14"), 22.0 (C-15", 137.9 (C-1), 139.8 (C-2), 114.9 (C-3), 151.1 (C-4),
102.9 (C-5), 109.2 (C-6), 56.1 (C-OCH3). HRMS: Calcd for CpoH3203 344.2335, found 344.2351.

The authors thank Martin J. Keane for the translation of this paper.
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