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The olefin metathesis reactibiis rapidly emerging as a Vi

powerful tool in organic synthesfs.Of particular interest are

ring forming metathesis reactions catalyzed by transition metal Scheme 2
complexes, several elegant examples of which have recently
appeared. Despite the successes of this general approach to BnO
ring construction, much remains to be improved in terms of
scope, convenience, and generality. In this communication we
report a new strategy, based on the olefin metathesis reaction, 1:R=0 b
for the generation of cyclic enol ethers directly from olefin als 2 R=CH, — > 3

esters using the Tebbeor the Petasis réeager?ts. . @ Reagents and conditions: (a) Tebbe reagent (1.3 equiv), THF, 25
Scheme 1 shows the general conéepr the envisioned  oc 20 min, 77%; (b) Tebbe reagent (2 equiv), THF, reflux 3 h, 65%;
Tebbe-reagent-mediated transformation of olefinic esters of type ¢) Tebbe reagent (4 equiv), THF, 2&, 20 min; then reflux, 5 h,

| to cyclic enol ethers of typ¥l. Thus it was anticipated that 710,
the initially formed enol ethetl would react with a second
molecule of the Tebbe reagent to afford the titanacyclobutane Scheme 3.Synthesis of Hexacyclic Polyeth2g?
Ill, fragmentation of which would then lead to titanium
alkylidenelV . Intramolecular reaction d¥/ was then expected
to lead to titanacyclobutané, whose regioselective fragmenta-
tion as shown should allow an entry to the desired cyclic enol
ethersVI via olefin metathesis.

Implementation of this strategy using olefinic esieleads
to the formation of cyclic enol etheéd via the initially formed
methylenation produ@ in 71% overall yield (Scheme 2). The
intermediacy of compoungd was proven by isolation and full
spectral characterization followed by conversiotander the h
influence of the Tebbe reagent. H H H TBSO H H

The generality and scope of this new process was investigated 25
by employing a variety of substrates. As illustrated in Table 2Reagents and conditions: Tebbe reagent (4.0 equiv), THEC25
1, the reaction can deliver a series of six- and seven-membered0 min; then reflux, 5 h, 61%.
cyclic enol ethers in good vyields (entries-3 and 16-12,
respectively). In addition to these findings, the important
observation of the open-chain products shown in entrie8 6
(Table 1) was made. These hydroxy exomethylenic compounds
are presumably obtained by sequential hydrolysis and olefination
of the initially formed cyclic enol ethers. Apparently the
lability of the enol ether products depends on their precise
environment and the reaction conditions, a circumstance that
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Table 1. Synthesis of Cyclic Enol Ethers and Hydroxy Olefins

from Olefinic Ester3

Entry Substrate Reagent Product (%Yield)

TRP 3: R = Me (71%)

2 TR® 5: R = Ph (70%)
H H
BnO Yo Ko
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Bno H Meo Me
3 TR® 7 (64%)
H
|
° o
H H
4 ot 9 (60%)
H H
Ph\ro H i _OH
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H H
5 TRP 10 (41%)
H
A PhYO H
L
(o]
H
6 DT® 12 (30%)
7
8 TRP 15 (77%)
©\/ﬁ(° ©\/T\/\
9 16 TRP 17 (711%)
10 18: R = Me TR®  19: R = Me (45%)
1 20: R = Ph TR®  21:R=Ph (32%)
B
12 OB 23 (30%)

2 Reactions were carried out on a 80.2 mmol scale with 36
equiv of reagent and were complete in 25 h.? TR = Tebbe reagent

(CpeTiCH.CIAIMey). ¢ DT = dimethyltitanocene (G iMey).

vetoxin B?10 ciguatoxin!! and maitotoxint?2 The latter com-
pound B0) was constructed rapidly and efficiently via a
convergent strategy made possible by this reaction.
treatment of26 with excess Tebbe reagent in THF (26 —
reflux) led to27 in 71% vyield. Regioselective hydroboration

(9) Structure determination: (a) Lin, Y.-Y.; Risk, M.; Ray, S. M.; Van
Engen, D.; Clardy, J.; Golik, J.; James, J. C.; Nakanishi].KAm. Chem.
So0c.1981, 103 6773. (b) Lee, M. S.; Repeta, D. J.; Nakanishi, K.; Zagorski,

M. G. J. Am. Chem. S0d.986 108, 7855.

Communications to the Editor

Scheme 4.Synthesis of Hexacyclic Polyeth8(?
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@ Reagents and conditions: (a) Tebbe reagent (4.0 equiv), THF, 25
°C, 0.5 h; then reflux, 10 h, 71%; (b) BH5 equiv), THF, 0°C; then
3 N NaOH (20 equiv), KO, (20 equiv); (c) DessMartin reagent (3.0
equiv), 60% for two steps; (d) TBAF (1.5 equiv), 26, 8 h, 60%; (e)
Et;SiH (200 equiv), BEELO (5 equiv), CHCI, 0 °C, 1 h, 91%.

of 27 followed by oxidative workup and further oxidation of
the resulting alcohol with DessMartin reagent furnished ketone
28 in 63% overall yield. Finally, removal of the silicon
protecting group fron28 followed by exposure of the resulting
lactol (29) to EtSiH—BF3-Et,0O provided the hexacyclic, all-
transfused framework30 in 55% overall yield from28.

The reported process represents a powerful tool for the
construction of complex polycyclic frameworks and/or extended
hydroxy olefins using simple functional groups as coupling
partners in ring closure reactions and allows convergency in
target-oriented synthesis. Applications of the present technology
to the total synthesis of natural and designed molecules of the
marine biotoxin family are in progred&4
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