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3-Deacetoxy-6-deacetylcalicophirin B (1) is the simplest member of the eunicellin (cladiellin) 
diterpenes, a group of approximately sixty marine natural products isolated from gorgonian and soft corals. 2 It 
is the major metabolite (0.6% dry weight) obtained from methanol extraction of an unknown soft coral 
collected at Majuro Atoll. 3 We recently reported that the hexahydroisobenzofuran moiety of eunicellin 
diterpenes can be assembled efficiently using a stereoselective Prins cyclization-pinacol rearrangement. 4 
Employing this key transformation, the first total synthesis of a eunicellin diterpene, (-)-7-deacetoxyalcyonin 
acetate (2), was accomplished. 4 To generalize our synthetic entry to these marine metabolites, we turned our 
attention to 1, a representative member of eunicellin metabolites that contain endocyclic unsaturation in the 9- 
membered oxacyclic ring. Since metal alkylidene mediated ring-closing diene metathesis 5 has been used to 
form medium sized rings in moderate to good yield, 6 this versatile reaction was investigated as a means of 
constructing the hexahydrooxonin ring of 1. Herein, we report a surprising product arising from our attempts 
to prepare 1 by ring-closing metathesis. 

3-deacetoxy-6-deacetylcalicophidn B (1) 7-deacetoxyalcyonin acetate (2) 

Ring-closing metathesis of siloxytriene 3 could lead to 3-deacetoxy-6-deacetylcalicophirin B (1), while 
the former triene should be available from diol 4, 4 an intermediate in our earlier synthesis of 2 (Scheme 1). 
The initial objective, efficient conversion of 4 to 3, was accomplished as shown in Scheme 2. Iodination of 
the primary hydroxyl group of diol 4 provided iodo alcohol 5. 7 Deprotonation and subsequent cyclization 
gave oxetane 6. Opening of the oxetane unit of 6 with vinyllithium in the presence of boron trifluoride 
etherate, 8 followed by carboaiumination using trimethylaluminum 9 then afforded trienol 7. Protection of the 
alcohol with chlorotrimethylsilane finally provided siloxytriene 3 in good overall yield.10.1] 
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With a satisfactory route to 3 in hand, the key metal alkylidene mediated ring-closing diene metathesis 
was investigated. Attempted cyclization of 3 with bis(tricyclohexylphosphine)benzylidineruthenium 
dichloride 12 afforded a mixture of several compounds of undetermined structure. Reaction with 1 equiv of 
(2,6-diisopropylphenylimido)neophylidenemolybdenum bis(hexafluoro-t-butoxide) (8, 0.05 M) 13 in degassed 
benzene-d6 did give two cyclized products (Scheme 3). 14,15 They were identified as siloxytricycle 9 (43%), 
containing an unexpected 8- and not the predicted 9-membered cyclic ether ring, and a single undetermined 
geometric isomer of symmetrical dimer 10 (13%). Deprotection of the former provided alcohol 11 whose 13C 
NMR spectra did not match with that reported for 3-deacetoxy-6-deacetylcalicophirin B (1). 3 Careful analysis 
of l r s  mass spectrum, IR spectrum, 1H and I3C NMR spectra, and NMR spectra obtained from distortionless 
enhancement by polarization transfer, 16 double-quantum-filtered correlated spectroscopy (DQF-COSY), 17 
heteronuclear multiple-quantum coherence (HMQC), 18 and heteronuclear multiple-bond connectivity 
(I-IIVIBC) 18b'19 experiments confirmed its unexpected structure. 20 
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To our knowledge, formation of siloxytricycle 9 from treatment of siloxytriene 3 with molybdenum 
imido alkylidene complex 8 is the first example of the construction of a ring that is one carbon unit smaller 
than that anticipated from metal alkylidene mediated ring-closing diene metathesis. One possible explanation 
for this surprising result is that 3 isomerizes to siloxytrienes 12 prior to reaction with the metal alkylidene (eq 
1). 21 When a solution of 3 in benzene-d6 was maintained at 80 °C overnight, however, only starting material 
was returned. This result does not negate the possibility that the metal alkylidene (or an impurity) could 
induce isomerization; however, olefin isomerization with molybdenum catalysts has, to the best of our 
knowledge, no precedent. 22 
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In conclusion, during our efforts to install the hexahydrooxonin ring of 3-deacetoxy-6- 
deacetylcalicophirin B (1) using metal alkylidene mediated ring-closing diene metathesis, we isolated an 
unexpected product containing a tetrahydrooxacin ring. This result is the first example of ring-closing 
metathesis yielding a product that contains one less carbon unit than anticipated. 
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Table 1. 1H and 13C NMR Data for Alcohol 11 a 
Connectivity b 

Direct Long-Range 
Multi- Carbon Carbon- 

carbon 13 C (8) plicit~' 1H (5), Multiplicity; J (Hz) --Carbon Hydrogen 
1 133.5 0 3-II, 4a, 11, 12 
2 122.3 1 5.40, d, 6.4 12, d 3-11 3-II, 4, 12 
3 23.0 2 I: 2.22 3-11 2, 4a 

II: 1.89, dd, 17.7, 6.2 2, 3-1 
4 40.9 1 1.45, c m 
4a 40.7 1 3.13,t,7.4 5 
5 89.3 1 3.73, d, 7.2 4a 4a, 11, 16 
6 77.0 0 4a, 16 
7 38.3 2 I and 11:2.23 5, 8, 16 
8 124.4 1 5.57, m 17 d 10-II, 17 
9 136.8 0 10-11, 11, 17 
10 40.8 2 I: 2.25 c 10-11 

II: 1.98, dd, 13.9,7.2 10-I, 11 
11 80.3 1 4.19, dd, 6.8, 4.4 10-11 5, 10-11 
1 la 48.4 1 2.25 2, 4, 4a, 10-11, 
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17 26.1 3 1.72, s 8 d 8, 10-II 
aspectra were measured in C6D 6 at 70 °C. °Only definite connectivities are reported; numbers refer to 
hydrogens. CAssignments for H-4 and H-10 may be interchanged, dThe homonuclear con-elation is due 
to aUylie coupling. 
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