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ABSTRACT

Stereocontrolled synthesis of the ABC ring framework of zoanthenol has been achieved. Our studies show that a 8 8-disubstituted enone can
act as a good acceptor of arylpalladium intermediates in the formation of a congested benzylic quaternary carbon center through an intramoleculer
Mizoroki—Heck reaction. The cis B/C ring system was stereoselectively converted to the trans-fused framework through a Sml,-promoted
deoxygenation of the a-hydroxy ketone.

Zoanthamine alkaloids possess a densely functionalizedMizoroki—Heck reactioh using allylic ether4.>° However,
heptacyclic structure and are unique in their topological despite our efforts, we were not able to improve the yield of
complexity! One of the critical obstacles in the total the cyclization step above 43%; this was attributable to steric
synthesis of zoanthamirféds the stereocontrolled construc-  repulsions that were developing in the cyclization transition
tion of three consecutive quaternary carbon centers (C9, C12 state?c Herein, we describe an alternate and more efficient
and C22) We have previously reported on our successful approach to the intramolecular MizorekHeck reaction by
construction of the C12 center through an intramolecular utilizing enone5 in place of the allylic ethed (Scheme 1).

- Furthermore, stereocontrolled synthesis of trans-fused
B B gy o e BC fing framework ) of zoanthenol 1) was also achieved
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Scheme 1. Synthesis Plan o2

Zoanthenol (1)

MOMO

Mizoroki-Heck

3 (¢/sBIC)

acceptor of the internal arylpalladium spedeince inter- the triflate, the resulting epimers &fwere separated using
mediateB does not have A-hydrogen, which is necessary silica gel chromatography.
for syn-elimination, a hydride donor was required in order  The palladium-catalyzed cyclization Bf in the presence
to generate palladium hydride speci@swhich would lead  of triethylamine orN,N-diisoproplyethylamine as possible
to product6 via reductive elimination. hydride donors,proceeded smoothly in a 6-exo fashion to
As shown in Scheme 3, synthesis®ivas initiated with afford tetracyclic6 in good yield ¢70%) (Table 1, entries
the coupling reaction betweehand 9, following reported 1 and 2). In contrast, cyclization in the presence-&u,NBr
protocols but with altered protecting growisg.he silyl ether and HCQK?® resulted in an exclusive formation of reduced
bond of the resulting inseparable C20-epimeric mixture of 7 (entry 3). Addition of 1,2,2,6,6-pentamethylpiperidine
10 was cleaved by TBAF in DMPU,and then oxidized.  (PMP)% decreased the yield &, and furthermore epimer-
Following the conversion of the ethoxyethyl ether (EE) into ization at C9 was observed (entry 4). Carrying out the

Scheme 2. A Plausible Mechanism for the Cyclization &f
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Scheme 3 Table 1. Palladium-Catalyzed Cyclization &
OMOM
20
nB Pd(dppb) MOMO
EE Additives
8 5 - .
+ + DMAc
H Czo_epl_s 120 °C, 12 h
Ox=
W= - 6
9 TBS TBSO 10
a(a) n-BulLi, 9 (1.3 equiv), THF,—78 °C; (b) TBAF, DMPU, yield of products (%)
80 °C, 83% (two steps); (c) DesdMartin periodinane, CkCly; entry additives (equiv) 6 7
(d) PPTS, MeOH, 96% (two steps); (e).Tf EtN, CH,Cl,, —78
°C, 5 (57%), C20-epi-535%). 1 EtsN (10) 76 14
2 (i-Pr);NEt (10) 74 19
3 n-BusNBr—HCOK (10) 0 71
reaction under dilute conditions (0.05 M), in the presence 4 EtsN (5), PMP (5) 29¢ 4
of triethylamine, afforded in a significantly higher yield 5 EtsN (10) 84 5

(84%), possibly because of the suppressed intermolecular acongitions: Pe(dbay-CHCls (15 mol %), dppb (40 mol %) in DMAc
process that leads to undesirédentry 5). Cyclization of (0.1 M) at 120°C for 12 h in a sealed tubé& Diluted to 0.05 M.¢ A mixture

C20-epi-5, under the dilute conditions, also afforded @pi- ©f &:C9-epi-6= L1
in 60% vyield (Scheme 4). To the best of our knowledge,

The subsequent steps describe the conversioh info

. (e trans-fused BC-ring of2 (Scheme 5). Keton® was
Scheme 4

MOMO Scheme 8
MOMO MOMO

TfO OMOM Pdgpsb)
OBOM 3 + C20-epi-7 \\\OBOM O
DMAC ‘ (22%)

120 °C, 12 h @‘
(6]

i H
C20-epi-6 TBSO TBSO 12
-epi- 609
C20-epi-5 (60%) MOMO MOMO
these reactiond(— 6, epi-b — epi-6) are the first examples
of the intramolecular MizorokiHeck reaction using,s-
disubstituted enones toward the construction of a benzylic
quaternary center, as well as the first in an encmnifate TBSO 2 TBSO

combinationt®-1t
a(a) L-Selectride, THF,—78 °C; (b) TBSOTf, 2,6-lutidine,
(6) (a) For steric effects on the insertion of cationic palladium complex CH2Clz, 92% (two steps); (c) Na, NGITHF, EtOH,—78°C, 86%;
to olefins, see: Kawataka, F.; Shimizu, |.; YamamotoBAll. Chem. Soc. (d) (CRCO)0, DMSO, EgN, CH,Cl,, —78 °C, 94%; (e) Sny,
Jpn.1995,68, 654. (b) For electronic effects, see: Cabri, W.: Candiani, I. THF, rt, then HO, 2 (75%), 13 (17%).
Acc. Chem. Red.995,28, 2, and references therein.
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oxidized with DMSO-(CRCO),0 to giveo-hydroxy ketone natural products. Further studies toward the total synthesis

12. Treatment ofl2 with excess Sml and subsequent of 1 are currently in progress in our laboratory.

protonation of the resulting enolate afford2dtereoselec-
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