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Abstract ——{(2'S*,3'R*,3'ag*,7'aR*) -Decahydro-dispiro[oxirane-2,
3'(2'H)benzofuran-2"',2"-[2H] pyran] ({(E-6) and its isomer gng with
epimeric stereochemistry of the epoxide ring were prepared sterec-

selectively and an X-ray analysis of E-§' is reported.

In the preceding paper,1 we described an efficient route of E- and 2-1,6-dioxaspiro-
[4.5)decane ring systems, important moieties of many natural products including
insect pheromones and polyether antibiotics.

In this paper, we report the synthesis of dispiro compounds, E-6 and its isomer g-i‘,
the essential framework of phyllanthocin l?, and an X-ray analysis of E-6' which
confirms the correctness of our previous proposal about the stereochemistry of a
series of compounds 3, 3, 4 and 3.

Theough various attempts3 to introduce the epoxy function into the E-olefin 4 were
unsuccessful, resulting in recovery of the starting material or decomposition,
epoxidation in conventional way (MCPBA, CH2C12, 0°C, 48 h) afforded the two diastereo-
meric isomers, E-§[the minor isomer(5.6%); bp 100°C/0.01 mmHg; GH(CC14): 2.68 and
2,76 (each 1H, 4, J=5 Hz}, 3.30-3.58(1H, m), 3.62-3,89(1H, m), 4.15(1H, m); GC(CDC13):
3g.8(d), el.8(t), 70.2(s}, 73.5(d}, 103.2(s}] and E-6'[the major isomer(84%}; mp
57.5-58°C; GH(CC14): 2.58 and 2.62(each 1H, &, J=5 Hz), 3.40-3.98(2H, m)}, 4.23(1H,

m) ; 6C(CDCl3): 40.5(d}, 61.9{t), 70.5(s), 73.0(d}, 100.7(s)].

On the other hand, this minor isomerx E-6 was derived from E-ketone 5 with high
selectivity in a two-step sequence(46% overall yield): the formation of B-hydroxy-

sulfide g—?[PhSCHZLiq(S equiv.), THF, r.t., 15 h]l and methylation at the sulfur with
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trimethyloxonium tetrafluoroborate(CH2C12, r.t., 1 h) followed by treatment of aq.
base{5% NaQH, r.t., 15 h).5

An attempt to determine the stereochemistry of these isomers by the NMR spectra was
uninformative. Thus, in order to establish these structures and ensure our previous

stereochemical assignments of a series of the synthetic intermediates
13

203 4and g
based on the C NMR spectral data, the nicely crystalline compound E-6' was
subjected to an X-ray analysis. The crystal data and intensity data were derived
from the measurements on a Syntex R3 four-circle diffractometer with graphite-
monochromated MoKe radiation. Crystal data: C13H2003, monoclinic, space group P21/c,
a=11.770(4), b=9.573 (4), c=10.769(7)A, B8=92.01{4)°, Dx=1.23 g.cm >, z=4 and u(MoKa)=
0.9 cm_'l. Intensity data for 1293 reflections(I»1.96c(I}} were collected using an
w-scan mode within 28 less than 45°. Lorentz and polarization corrections were
applied, but no absorption corrections were made. The structure was solved by the

direct method using MULTAN on a Syntex XTL program. All the hydrogen atoms were

found on a difference Fourier map. The refinement of atomic parameters was carried
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out by block-diagonal least-squares calculations, The final R-value was 0.041
assuming anisotropic thermal motions for non-hydrogen atoms and isotropic ones for
hydrogen atoms. The molecular structure is illustrated in Figure. Once the struc-
ture of Efif was established, the structures of the synthetic intermediates 2, 3, 4
and E’then leogically followed.

In conclusion, we have achieved a stereoselective synthesis of dispirc compound E-6
which possesses the requisite stereochemistry among the tetracyclie rings contained

in phyllanthocin 1. Further synthetic approach toward phyllanthocin and related

compounds is in progress.

Figqure. The molécular structure of E-5'

REFERENCES AND WNOTES

1. C.Iwata, H.Atarashi, K.Nakamura, and 5.Uchida, submitted for publication in
Heterocycles.

2. §.M.Kupchan, E.J.LaVeie, A.R.Branfman, B.Y.Fei, W.M.Bright, and R.F.Bryan, J. Am.
Chem. Soc., 1977, 93, 31389; P.R.McGuirk and D.B.Collum, ibid., 1582, ];_0;;, 4496,
J. Org. Chem., 1984, gg, 843,

3. For example: G.B.Payne, P.H.Deming, and P.H.Williams, J. Org. Chem., 13961, 2§,

6591 W.Cocker and D.H.Grayscn, Tetrahedron Lett., 196%, 4451; R.C.Carlson and

R.Ardon, J, Org. Chem., 1971, gé, 216; K.B.Sharpless and R.C.,Michaelson, J. Am.

Chem. Soc., 1973, gé, 6136; M.Parrilli, G.Barone, M.Adinolfi, and L.Mangoni,

Tetrahedron Lett., 1976, 207; T.Yamamoto and M.Ximura, Chem. Comm., 1977, 948;

— 2451 —




D.R.Williams, B.A.Barner, K.Nishitani, and J.G.Phillips, J. Am. Chem. Soc., 1982,
104, 4708.
P

4, E.J.Corey and D.Seebach, J. Org. Chem., 1966, §3, 4097 .

5. J.R.Shanklin, C.R.Johnson, J.0llinger, and R.M.Coates, J. Am. Chem. Soc., 1973,
gé. 3429.

Received, 28th May, 1984

— 2452 —




