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Enantiospecific Synthesis of Wiedendiol-B from (-)-sclareol and (+)-c&Abienol
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Abstruct: The fmt enantiospecificsynthesisof the cholesterolester mansferprotein
(CETP)inhibitorwiedendiol-B(1) is described.The drimanicsyntbonwas prepared
from(-)-sclareol(4) and (+)-cis-abienol(13)by two akernativeroutes.The key steps
of the reactionsequencesare the chemo-anddisstereoselectivehydrogenationof the
C8-C9double bond of enal 6 and the stereoselectivecationic hydrogenationof the
hydroxylgroupof 13, respectively,and the selwtive reductionof benzyl groups of
15. 01997 Elsevier Science Ltd.

Merosesquiterpenes wiedendiol-A (2) and wiedendiol-B (l), isolated from the marine sponge
Xestospongia wie&nmuyeri,l inhibit the cholesterol ester transferprotein (CETP)2and may find utility as
arttiatherosclemsistherapy.The synthesisof 2 from(+)-sclarmlidehasbeenreportedrecently.2 wasobtained
alonga highproportionof the isomericcompound3.3
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Following the authors’research on the synthesis of marine metabolites4two efficient routes to

wiedendiol-B (1) from (-)-sclareol(4) and (+)-cis-abienol(13)are reported.The syntheticstrategyis based
onthecondensationof thedrimanicaldehyde85withthearyllithiumderivedfrom16.

In the first route the drimanicsyntbon8 wasefficientlypreparedfromthe acetoxyaldehyde5, whose
preparationfmm (-)-sclareol(4) hasbeenpreviouslyreportedby thepresentautbors6(Scheme1).Treatment
of 5 with collidine at 200°C yielded regioselectivelythe enal 6, which catalytic hydrogenationat room
temperaturegave a mixtureof 8 (50%)and the allylic alcohol7 (35%).7 The saturatedsldehyde8 and the
alcohol7 were obtainedin 70 and 10%yield,respectively,whenthe reductionwas carriedout at O°C.The
configurationat C-8 of 8 was establishedby nGe experimentsand by comparisonof the IH NMRand 13C
NMRdata of this compoundwith those of its C-8 epimer,whoseobtentionas a racemate by electrophilic
cyclizationhadbeenpreviouslyrqortrd.t3
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(i) Ref. 6. (ii) Collidine,200sC,3h,76%. (iii)H2,Pal-C,MeOH-EtOAc(1:1),O“C,lh, 70%.
(iv)Et#.iH-CF#OOH, -7S”C--15-C,2h 30min,SO%;wZnlzNaSH@4 (1.8:3 equiv),O-G- rt,
2h 15 min.96%. (v]% CH#S,-78”C, Ih 15min;Ms.#, rt, 16h,63%. (vi)NeH,THF;TSSCI, rt,
4h, 92%. (vii)Q, CHSCIS,-78”C,46min; M@, rt, 4h, 95%.

8 was preparedfrom (+)-cis-abienol(13) in an alternativemute. The treatmentof 13 with Et3SiH-
CF3COOHyields a 1:1 mixture of epimers 115and 12. Howeverthe use of Zn12-NaBH3CNallows the

diastereoselective cationic reduction of 13, affording 11 as the main product (~tio 11/12 4:1). me
ozonolysisof 11 and12,withMe2Sasreducingagentjgivesa resolvablemixtureof epimericaldehydes.The
treatmentof l@ with terz-butyldimethylsilylchlorideyieldsthe correspondingsilyl enol ethers9 (E/Z3:1),
whichafterozonolysisleadto thealdehyde8 (Scheme1).
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(i) 16, mBuLi,Et@ - TMEDA(4:1),-40”C--O-C,lh 30min,55%. (ii)TsOH,
Benzene,35”C,13h,82%. (iii)H2,Pal-C,MeOH-EIOAc(1:1),O-C,2h, WVO.

1

The aromaticsynthon165wasobtainedin quantitativeyieldby treating3,4-dibenzy10xypheno14with
methyliodideand sodiumhidride.Additionof theanionderivedfrom16to thealdehyde8 yieldedthealcohol
145as a fixture of two diastereomers.p-Toluenesulphonicacid-mediateddehydrationat room temmture

provided155 in 82% yield.Whenthe dehydrationtemperaturewas increaseddebenzylationtookplace and
significativeamountsof cyclic ethers, formedthroughthe phenolichydroxylattack on the olefinic system,
were found. In order to prepare1 differentdebenzylationmethodswere studied.’he treatmentof 15 with
Raney Ni4 caused simultaneousdebenzylationand double bondreduction to give 17. Howevercatrdytic
hydrogenationof 15 at &C gave wiedendiol-B(1) in 93% yield. 1 showedphysicalpropertieswhich are
identicalto thoseof thenaturalproduct.
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5. Representativephysicaldataaregivenbelow:

8 IH RMN (~13, 400 MHz) ~ 9.86 (d, J= 1.7 Hz IH), 2.37 (m, IH), 1.94 (m, IH), 1.16 (s, 3H),

1.02 (d, J= 7.4 HA 3H), 0.85 (S, 3H),0.83 (S, 3H).
13c RMN (CDC13,IW MHZ) : 839.7 (Cl), 17.3(C2), 42.0 (C3),33.2 (C4),55.7 (C5), 18.1(C6).

34.2 (C7), 29.9 (C8), 65.6 (C9),37.1 (C1O),33.5 (Cll), 21.6 (C12), 18.0(C13or C14), 17.2(C14
or C13),206.7 (C15).
10 IH RMN (~3, 300 ~z) 69.72 (M, J= 3.3, 1+6Hz, IH), 2.50 (ddd, J= 15.9,4.6, 1.6Hz,

IH), 2.30 (ddd, J= 15.9, 8.9, 3.3 Hz, H-I),1.90 (dt, J= 8.9, 4.6 Hz, IH), 0.94 (~ J= 7.5 Hz, 3H),
0.88 (S, 3H),0.86 (S, 3H), 0.82 (S, 3H).
13c RMN (cDc13, 75 MHZ) : 839.9 (Cl), 17.5(C2), 42.7 (C3), 33.5 (C4), 56.6 (C5)>18.4(C6),

34.6 (C7), 32.6 (C8), 48.2 (C9), 39.4 (C1O),33.4 (Cll), 21.6 (C12), 16.6(C13 or C14), 15.8(C14
or C13), 39.8 (C15),203.7(C16).
11 IHRMN (cDc13, 300MHz) 86.83 (old,J= 17.2,10.7Hz, IH), 5.37 (t, J= 7.4 Hz,H-O,5.19 (d,

J= 17.2 Hz, IH), 5.08 (d, J= 10.7Hz, IH), 1.82 (sa, 3H), 0.91 (d, J= 7.8 Hz, 3H), 0.89 (s, 3H),
0.86 (S, 3H), 0.83 (S, 3H).
14 IHRMN (cDc13,300MHZ) 57.38-7.47 (m, 20H), 6.88 (d, J= 8.9 Hz, IH), 6.87 (d, J= 8.9 Hz,

IH), 6.59 (d, J= 8.9 Hz, 2H), 5.37-4.97(m, 10H),3.86 (s, 3H), 3.85 (s, 3H), 3.40 (d%J= 10.7Hz,
IH), 2.90 (da, J= 11.1Hz IH), 2.28 (m, IH), 2.08 (m, IH), 1.90(m, IH), 1.79(m, IH), 1.18(d, J=
7.3 Hz, 3H), 1.13 (S, 3H), 1.03 (S, 3H), 0.90 (S, 3H), 0.87 (S, 3H), 0.83 (S, 3H), 0.82 (S, 3H), 0.69
(d, J= 7.2 HL 3H).
15 IHRMN @DC13,400MHZ) 67.28-7.45 (m, 10H),6.83 (d, J= 8.9 Hz, IH), 6.55 (d, J=8.9%
IH), 5.89 (S, IH), 5.08 (S, 2H), 4.95 (d, J= 10.6HZ H-I),4.90 (d, J= 10.6 Hz, IH), 3.72 (S, 3H),
2.66 (m, IH), 1.84 (d, J= 11.9Hz, IH), 1.70(dt, J= 13.7,3.5 Hz, IH), 1.20(s, 3H), 1.05 (d, J= 7.5
Hz, 3H), 0.89 (S, 3H), 0.86 (S, 3H).
13c RMN (cDc13, 1(M)MHZ): 638.7 (CI), 19.0(C2),42.3 (C3),34.0 (C4),54.6 (C5)>17.9(C6)>

33.9 (C7),32.3 (C8), 158.0(C9),40.9 (C1O),33.5 (Cll), 22.5 (C12),21.5 (C13or C14),21.9 (C14
or C13), 113.1 (C15), 124.5(CII),146.5(C21or C31),147.4(C31or C21),110.9(C41),106.1(C51),
152.2 ((!6’).
16 IHRMN @x13, ~ MHZ) 37.31-7.44 (m, 10H),6.86 (d, J= 8.8 Hz, IH), 6.56 (d, J=2.9I-k
IH), 6.37 (old,J= 8.8, 2.9 Hz, IH), 5.13 (S, 2H), 5.08 (S, 2H), 3.72 (S, 3H).
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