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Abstract. Functionalized 8-oxabicyclo[8.2.1]octanes (3a-e) were obtained in one stage

from vinyl ketones and 5-methylhex-5-en-2-one or 1-phenyl-4-methylpent-4-en-1-one in the
presence of the catalytic system [RhCl(C,H,),], - SnCl,.

Numerous reports on the subject of homogeneous carbon-hydrogen bond activation by
transition metal centers existl.

We reported recently that the system Rh(I) - Sn(II) catalysed carbon-carbon bond
formation by carbon-hydrogen activation2,

We report here a novel and unexpected stereoselective synthesis of functionalized 8-

oxabicyclo[8.2.1Joctanes by interaction «.f-unsaturated ketones 1 with 7¥.0-unsaturated
ketones 2 catalyzed by the [RhCI(C,H,),], - SnCl, system.
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The reaction proceeds stereoselectively and gives only one endo-isomer with the carbonyl
group in the equatorial position.

Substituted 8-oxabicyclo[8.2.1]Joctanes are used as a key intermediate for the
synthesis of Tromboxane A, analogs3.

Typically, a solution containing methyl vinyl ketone (9.26 mmol), 5-methylhex-5en-2-
one (9.26 mmol), [RhCI(C,H,),], (0.046 mmol), and SnCl,-2H,0 (0.19 mmol) in 8 ml

degassed acetone was heated in an argon atmosphere at 80°C in a sealed tube for 10h. Silica
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gel column chromatography using hexane/ether (2/1) gave endo-2-(1,5-dimethyl-8-
oxabicyclo[3.2.1]Joctyl)-ethan-2-one 3a4 in 39% yield. The results of the reaction 2 with
other vinyl ketones using the rhodium(I)-tin(II) catalytic system are summarized in the
Table 1.

Table 1. Synthesis of Substituted 8-Oxabicyclo[3.2.1]Joctanes Catalyzed by Rh(I)-Sn(Il)

System®
R! R2 Conver- Yield 3®
sion
of 2, %
to converted 2, mol/g-at Rh
%
Me Me 31 39 (3a) 12
Ph Me 54 26 (3b) 11
t-Bu Me 26 14 (3c) 4
5-(2-methylfuryl) Me 47 33 (3d) 15
Me Ph 94 13 (3e) 12

a o f-unsaturated ketone (9.26 mmol), 7.0-unsaturated ketone (9.26 mmol),
[RhCI(C,H )51, (0.046 mmol), SnCl,-2H,0 (0.19 mmol), acetone 3 ml, 80°C, 10h;

b the yield of isolated products.

The formation of only one sterecisomer is observed in all cases, and it should be noted that
the cycloheptane ring has the "bath” form in the bicyclic system.

The structures of (3a-e) have been proved by 1H, 13C and 70 NMR using 'H-1H and
1H-13C correlation methods COSY and XHCORRD.

In particular, the 1H NMR spectrum of 3a shows two weakly connected 4- and 5-spin
system H2-H5 and H!, H8-H®. COMe group lies in the equatorial position as H! proton has
large aa coupling constant with H® (12.67 Hz) and ae coupling constant with H7 is 4.67 Hz.
Availability of two W coupling constants 4Jgi.ggs = 0.92 and 4Jys.gs = 1.62 Hz indicated
the “chair” conformation of the tetrahydropyran ring. Two signals with § = 566.7 ppm
(C=0) and 6 = 112.6 ppm (-0-) have been found in 170 NMR.

The supposed mechanism of the reaction is shown in Scheme 1. According to this
mechanism the oxidative addition of the Rh-Sn® complex into the C-H bond with the
formation of the allylhydride complex A takes place first. This is followed by insertion of a
vinyl ketone molecule into the Rh-C bond, and reduction to oxallylhydride complex B
(complexes of this type have been described alreadyﬁ). Subsequent nucleophilic addition to
the C=0 group gives complex C. Intramolecular attack on the C=C bond and reductive

elimination leads to bicycle 3.
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[Rh] = L,Rh-8SnCl; (where L = Solvent or vinyl ketone)
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3a: NMR !H (4, ppm, CD,CN): 2.87 (m, *Jpi.gs = 0.92, 3Jp.ps = 12.67, 3JHI.HT
4.67,H1), 1.78 (m 2Jpy2.y43 = -12.34, 3Jy2. ¢ = 10.16, 3Jyg2. 15 = 4.94, “Jp2.go

0.30, H2), 1.61 (m, 3Jgs. 4 = 5.00, 3Jgs.pqs = 18.09, 4Jpsfgs = 1.62, H3), 2.34 (m,
2Jpa s = -12.99, HY), 1.45 (m, H5), 1.71 (m, 2Jpe.g7 = -18.77, 3Jpe.gs — 13.63,
sJHe.ge = 5.20, HS), 1.78 (m, 3Jygr.gs = 5.3, 3Jygr.ge = 1.77, H7), 1.46 (m, 2Jyps.
He = -18.00, H8), 1.50 (m, H?), 2.12 (d, *J = 0.47 Hz, C(O)Me), 1.22 (s, 2Me); NMR
13C{1H} (6, ppm, CD,CN): 23.40 (C7), 25.84 (C1°), 26.85 (C'!), 31.80 (C°), 33.82 (C3),
36.89 (C%), 37.05 (C%), 57.98 (C!), 81.14 (C5), 82.23 (C2), 212.29(C?); NMR MO{!H}
(6, ppm, CDCL): 112.6 (-0-), 566.7 (C=0); IR (v, eml): 1706 (C=0); MS, m/z
182(M*), 124, 111, 97, 81, 69, 55, 43 (base), 27; Found: C, 72.21; H, 9.82%.

C,1H,50, requires C, 72.49; H, 9.95%.
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