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Abstract: Concomitant deprotection/spiro-heteroannulation of 6 utilizing (EtO),Sil was exploited for the asymmetric
total synthesis of the title tetracyclic terpenoid whose structure was revised to 13. © 1997 Elsevier Science Ltd.

Microbial terpenoid L-671,776 is a potent and selective inhibitor of myo-inositol monophosphatase, a
key regulator of brain inositol levels,! and, is consequently of interest for the management of manic/depressive
disorders.2 It was initially assigned structure 1 by Lam er al.3 without designation of relative or absolute
configuration. Synthetic studies? in these laboratories, however, led us to consider an alternative aromatic
substitution pattern.5 To unambiguously establish the complete structure of L-671,776 and to expedite SAR
studies,6 we describe herein a convergent, asymmetric total synthesis of 10 and its regioisomer 13 as well as
their comparisons with natural material.”
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Our approach (Scheme 1) commenced with octalin 2, a chiral AB-ring fragment readily available®
from commercial 18p-glycyrrhetinic acid, which was homologated to enol ether 3 by Swern oxidation and
condensation with diphenylmethoxymethylphosphine oxide.® Sequential cleavage of 3 using trimethylsilyl
iodide, borohydride reduction of the derived o,B-unsaturated aldehyde, and conventional alcohol-to-halide
interchange gave rise to allylic bromide 4 which was used to alkylate the higher order cuprate generated from
aryl unit 16 via ortho-metalation in the presence of tetramethylethylenediamine (TMEDA). The resultant bis-
MOM ether 5 was subjected to selective acidic hydrolysis of the dimethyl acetal, hydride reduction, and silyl
protection to furnish 6. Cleavage of both MOM-groups from 6 with concomitant spiro-heteroannulation!0
smoothly evolved tetracycle 71! in a remarkable, one-pot process induced by in situ generated (EtO)3Sil in
CH3CN.!2 Trimethylsilyl iodide was unsatisfactory under similar conditions, resulting in low yields of 7 and
extensive cleavage of the benzyl ether. Interestingly, only minor amounts (<5%) of the alternative six-
membered tetrahydropyran annulation product or epi-7 were observed using (EtO)3Sil.

As anticipated, Reimer-Tiemann formylation!3 and desilylation led exclusively, albeit in low yield
(>10%), to the product of ortho-substitution, 10. Alternatively, aromatic bromination using NBS in CHCl3
provided 8 as the sole product whereas n-BuyNBr3!4 afforded a chromatographically separable mixture (~2:1)
of 8 and 11; TLC, EtOAc/hexane (1:9), R¢ ~ 0.31 and 0.19, respectively.15 This could be shifted to an ~1:4
ratio with prior derivatization of the phenol with -BuPh,SiCl. Stille vinylation of 8 mediated by Pd(Ph3P)4
evolved 9 whose structure was confirmed by extensive NMR analysis including 1H NOe. Oxidative olefin
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degradation and desilylation uneventfully provided 10. An identical sequence transformed bromide 11 into

regioisomer 13. Spectral and chromatographic comparisons with natural material revealed L-671,776 is
correctly represented by 13.

Scheme 1

g,h’i 5:R1=CH(OMC)2

k S X=V=
8% 7: X=Y=H

85% > 6:R;=CH,OR 1 ,— 8: X=Br, Y=H 11: X=H, Y=Br
T6% = 9:X=C,H; Y=H  12:X=H, Y=CjH,
R = t-BuPh,Si 64% —10: X=CHO, R=Y=H 13: R=X=H, Y=CHO

Reagents and conditions: (a) (COCHDMSO, EtsN, CH,Cly, -60° to 23°C, 1h. (b)
Pho,P(O)YCH0OCH3, n-BulLi, -78° to 23°C, 10h. (c) Me3SiCl/Nal, CH3CN, 0° to 23°C, 0.5h. (d)
NaBH,, MeOH, -78° to 0°C, 1h. (e) MsCl, Et;N, CH,Cl,, -78°C, 15 min; LiBr, THF, 0°C, 1h.
(f) 16, n-BuLi, TMEDA (2 equiv), THF, -20°C, 40 min; CuCN, -20°C, 40 min; add to 4 and stir
-78°C, 2h. (g) 1 N HCITHEF (1:3), 23°C, 1h. (h) NaBH,, MeOH/THF (10:1), 0°C, 15 min. (i)
t-BuPh,SiCl, DMAP, py, 23°C, 4h. (j) (EtO)3SiCV/Nal, CH; CN/CH, Cl; (4:1), -5°C, 0.5h. (k)
n-ByNBr; (1 equiv), MeOH/CH,Cl, (2:3), 0°C, 1h. (I} n-Bu3Sn(CH=CH,), Pd(PPh3),,
PhCH3, 110°C, 3h. (m) OsO4/NalO4, THF/H,0 (9:1), 23°C, 1h. (n) n-BuyNF, THF, 60°C, 13h.

Access to the arene moiety was achieved (Scheme 2) from commercial 3,5-dihydroxybenzoic acidl6
via esterification, protection of the phenols as MOM ethers, and reduction to the corresponding benzyl
alcohol 15. Pyridinium chlorochromate (PCC) oxidation and acetalization with MeOH yielded 16.

Scheme 2
OMe
HO CO,H MOMO. MOMO.
a,b,c OH de OMe
83% 78%
HO MOMO MOMO
14 15 16

Reagents and conditions: (a) MeOH, HCI, 24°C, 12h. (b) MOM-CI, NaH, DMF, 24°C, 4h. (c) LiAlH,,
THF, 24°C, 0.5h. (d) PCC/NaOAc, CH,Cl,, 24°C, 3h. (e) MeOH (anhydr.), TsOH, 24°C, 4h.
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