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General Directions

Solvents and reagents: Solvents were dried as follows: MeCN and CH,Cl, were
distilled over CaH,. Alternatively MeCN and CH,CI, were dried and deoxygenated
with Grubbs-type solvent purification system. The moisture content of the solvents
was monitored by Karl Fischer coulometric titration. CCl, was stirred over MgSO, for
1 h. Reagents were used as commercially supplied unless otherwise stated and
handled in accordance with COSHH regulations." Photooxygenation: These
reactions were performed in standard pyrex® round-bottom flasks and direct
irradiation from a 300 W sunlamp. Chromatography: Flash chromatography was
performed on silica gel (60 Fys4, 230-400 mesh) according to the method of W.C.
Still.? Thin layer chromatography (TLC) was performed on aluminium plates pre-
coated with silica (60 Fzs4, 0.2 mm) which were developed using standard visualising
agents: ultra violet fluorescence (254 nm), KMnO./A or vanillin/A. *H NMR spectra:
These were recorded at 500, 400 or 300 MHz. Chemical shifts (3y) are quoted in parts
per million (ppm) referenced to the appropriate residual solvent peak, with the
abbreviations s, d, t, and m denoting singlet, doublet, triplet and multiplet
respectively. 3C NMR spectra: These were recorded at 125, 100 or 75 MHz.
Chemical shifts (8c) are quoted in parts per million (ppm) referenced to the
appropriate residual solvent peak, with the abbreviations s, d, t, and q denoting C, CH,
CH,; and CHg respectively. Infra red spectra: These were recorded as thin films or as
solids. Only selected absorbencies (vmax) are reported. Mass spectra: Molecular ions
and major peaks only are reported for low resolution spectra. Intensities are given as
percentages of the base peak. HRMS values are valid to 5 ppm. Melting points:
Analyses were carried out using a hot stage and are uncorrected.

References

(1) http://www.hse.gov.uk/coshh/index.htm.

(2) Still, W. C.; Kahn, M.; Mitra, A. J. Org. Chem. 1978, 43, 2923.
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13C NMR, 100 MHz, CDClj;
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13C NMR, 100 MHz, CDClj;
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'H NMR, 400 MHz, CDClj;
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13C NMR, 100 MHz, CDClj;

o)

)

~ Qmu Q wn g

T T T T T T T T T

210 200 190 180 170 160

T

T

T

T

T T T

T

T

T

T

S8

150

140

130

120

110 100

f1 (ppm)

90

80

70

60

T

50

T

40

T

30



'H NMR, 300 MHz, CDClj;

CLX

1
S o g se
N oY o &
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 4.5 4.0 35 3.0 2.5 2.0 15 1.0 0.5 0.0

S9

5.0
f1 (ppm)



13C NMR, 75 MHz, CDCl;

CLX
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'H NMR, 400 MHz, CDClj;
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13C NMR, 100 MHz, CDClj;
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'H NMR, 500 MHz, CDClj;
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13C NMR, 125 MHz, CDCl;
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13¢ DEPT, 125 MHz, CDClj;
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'H NOESY, 500 MHz, CDCl;
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'H COSY, 500 MHz, CDCl;
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cis, trans, cis-Decahydrodibenzofuran 8. 'H NMR
(400 MHz, CDCly): 8y 1.36 (3H, s, CHs), 1.38 (3H, s,
CHg3), 1.51 (3H, s, CH3), 1.57 (3H, s, CHy3), 2.23 (1H,
dd, J = 13.3, 8.8, Hgg), 2.31 (1H, d, J = 2.2, OH), 2.75
(1H, dd, J = 13.3, 7.2, Hy,), 3.26 (1H, dd, J = 9.5, 3.3,
Hgp), 3.33 (1H, m, Hgy), 4.29 (1H, dd, J = 5.4, 3.7, Hs,),
4.34 (1H, d, J = 7.5, Hy), 4.37 (1H, m, H,), 4.43 (1H, d,
J=6.7, Hy), 470 (1H, dd, J = 7.5, 3.9, H3), 4.73 (1H,
dd, J=6.7, 3.7, He), 4.87 (1H, dd, J = 9.5, 3.4, Hz,); **C
NMR (100 MHz, CDCl3): 6¢ 23.6 (q), 25.1 (q), 26.1
(9), 26.9 (g), 37.5 (d), 39.0 (1), 51.3 (d), 67.4 (d), 76.3
(s), 77.3 (s), 77.4 (s) 78.0 (s), 78.4 (s), 78.4 (s), 110.7
(s), 112.1 (q), 202.4 (s), 205.9 (s).

cis, cis, cis-Decahydrodibenzofuran 9 *H NMR (500
MHz, CDCly): 8, 1.39 (6H, s, 2 X ¢iy3), 1.53 (6H, s, 2 x
CHs), 2.49 (1H, dd, J = 14.0, 8.8, Hgp), 2.70 (1H, bs,
OH), 3.04 (1H, dd, J = 14.0, 8.2, Hq,), 3.16 (1H, m,
Hga), 3.57 (1H, dd, J = 10.9, 7.2, Hgp), 4.01 (1H, dd, J =
3.6, 2.2, Hsp), 4.30 (1H,d, J =75, 1), 4.32 (1H, d, J =
7.5, Hy), 4.40 (1H, d, J = 6.6, H-), 4.63 (1H, dd, J = 7.5,
3.7, Hy), 4.70 (1H, dd, J = 6.6, 2.2, Hg), 4.79 (1H, dd, J
=10.9, 2.1, Hy,); *C NMR (125 MHz, CDCls): 8¢ 23.5
(q), 25.1 (q), 26.0 (q), 26.7 (q), 33.7 (t), 38.5 (d), 48.6
(d), 66.4 (d), 76.9 (), 77.0 (s), 77.2 (s), 77.3 (s), 77.5
(s), 77.8 (s), 110.8 (s), 111.6 (8), 202.6 (5), 210.7 (5).
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'H-3C HMQC 500/125MHz, CDCls
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Structure of 9 with MMFF94 energy
minimization (Chem 3D):
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PDB coordinates for structure of 9 (MMFF94):
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