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Abstract - A stereoselectivity in an intramolecular cy-
cloaddition of the olefinic o~quinodimethanes 13 and 23 gene-
rated in situ from the thermolysis of optically active 4B8-[2-
(4-methoxybenzocyclobutenyl)ethyl]-5a-methoxymethyl-3-phenyl-

thio-methylenefuran-2-ones 12 and 22, respectively, is studied
and a stereoselective synthesis of (+)-trans-4,5-(4-methoxy-
benzo)-18,7aB -(2a-methoxymethyl-5-oxofuro)hydrindane 1 is also
described.

In a previous paper,1 we have disclosed a new route for the construction of
des-A B-aromatic steroid 1 as an optically pure form which could be a potential
intermediate for the synthesis of aldosterone 2 and its relatives.

MeO

Q) @)

Scheme 1

Although an intramolecular cycloaddition2 of an olefinic o-quinodimethane
generated in situ from the thermolysis of an olefinic benzocyclobutene, which is a
key step in this approach, has proceeded in a fairly good yield, the lack of
stereoselectivity has made this approach unsatisfactory. The observed stereo-
chemical course of this cycloaddition giving mainly the C D-cis fused compound 7
(X = HZ) could be reasonably explained by an intervention of the sterically
favored transition state 6 (X = Hz) rather than 4 (X = HZ)' which has a steric
repulsion between the o-quinodimethane moiety and the lactone rings leading to the
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C D-trans fused compound 5 (X = HZ). On the basis of this consideration, the
presence of a bulky substituent X in 3 could enforce the reaction course to be
through the transition state 4 rather than 6 because of the enhancement of the
steric repulsion between X and o-quinodimethane ring.
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Scheme 2

Herein, we report the stereochemical results of a cycloaddition reaction of
13 and 23 and the stereoselective synthesis of des-A B-aromatic steroid 1.

First, the key intermediate 12 required for the generation of 13 was prepared
as follows. The p-tolyl sulfone 9 [m/z 316 (M')], obtained in 97 % yield by the
substitution (g—Tol—SOzNa, NaI, DMF, 80°C) of the p-toluenesulfonate 83, was sub-
jected to the Michael reaction (LDA, THF-HMPA, -78°C) with the butenolide a''? to
give the adduct 10 [m/z 444 (M*)] in 71 % yield. Next, the hydroxymethylene 11
[m/z 472 (M*)], prepared in 73 % yield by the formylation (HCO2
room temperature) of 10, was converted in 97 % yield into the phenylthiomethylene

Et, NaH, benzene,

12 [m/z 564 (M+)] by the successive treatment (MeSOZCl, pyridine, room tempera-
ture; PhSH, pyridine, room temperature). The thermolysis of the olefinic benzo-
cyclobutene 12 thus obtained was conducted in o-dichlorobenzene at 180°C for 4 h
to furnish the cyclized products 14 [m/z 564 (M’); IR 1760 cm'1 (C=0)] and 15 [m/z
564 (M*); IR 1764 cm_1 (C=0)] in 61 % and 23 % yields, respectively, after the
careful purification of the resulting products. Finally, the acetals 16 [m/z 580
(M*)] and 18 [m/z 580 (M*)], obtained in 90 % and 77 % yields respectively by the
successive treatment (DIBAL, THF, -78°C; BF3 Et20, MeOH, room temperature) of 14
and 15, were transformed (Li, liqg. NH3, THF, EtOH, -78°C; benzoguinone, benzene,
room temperature) into the desulfurylated acetals 17 [m/z 318 (M+)] and 19 [m/z
318 (M*)] in 41 % and 40 % yields respectively. These acetals 17 and 19 thus
obtained were oxidized (Jones reagent, acetone, 0 °C) to furnish the des-A B-
aromatic steroids 1 and 7 in 23 % and 58 % yields respectively which were identi-
cal with the authentic samples synthesized previously1 in all aspects including
optical rotations. Thus, although the stereochemical course of the cycloaddition
of the o-quinodimethane 13 generated by the thermolysis of 12 was improved by
introducing p-toluenesulfonyl group into X of 3 to afford mainly C D-trans fused

compound 14, the stereoselectivity was still not satisfactory and the reason for
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this result remained unclear because of the of p-toluenesulfonyl group of 12 is

obscure. So, our attention was turned into the thermolysis of 22 which has no
chiral center at the position substituted by X of 3.

The thermolysis of the phenylthiomethylene 22, which was prepared in 34 %
yield from the thioketal 201 via the hydroxymethylene derivative 21 [m/z 422 M%)
by the successive treatment (HCOZEt, NaH, benzene, room temperature; MeSOZCl,
pyridine, room temperature; PhSH, pyridine, room temperature), was heated in o-
dichlorobenzene at 180°C for 14 h to give the cyclized compound 24 in 76 % yield
as a sole isolated product and then the product 24 was converted (Raney-Ni, EtOH,
reflux) into the des-A B-aromatic steroid 1 in 65 % yield which was identical with
the authentic sample prepared previously1 in all aspects including optical rota-
tion.
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Thus, the stereochemical course of the cycloaddition of the olefinic o-quino-
dimethane generated by the thermolysis of 3 was shown to be controlled largely by
the bulkiness of X and we succeeded in the stereoselective synthesis of des-A B-
aromatic steroid 1 in optically pure form which could be a potential intermediate
for the synthesis of aldosterone and its relatives.

Experimental Section

General M.p.s were determined on a Yanagimoto MP-22 apparatus and are un-
corrected. IR spectra were recorded on a Hitachi 260-10 spectrophotometer. NMR
spectra were obtained on a JEOL JNM-PMX-60 and JEOL PS-100 spectrometers. Chemi-
cal shifts are reported as § values relative to internal SiMe,. Mass spectra were
taken on a Hitachi M-52G and JEOL-TMS-01SG 2 spectrometeré. Optical rotations
were measured in a Nihonbunko DIP-4 polarimeter. All reactions were carried out
under dry nitrogen. Column chromatography was carried out with silica gel (Wako-
gel C-200). The phrase 'residue upon work-up' refers to the residue obtained when
the organic layer was separated, dried over Na,SO,, and the solvent was evaporated
under reduced pressure. All new compounds desCribed in this Experimental sections
were homogeneous on t.l.c..
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2-(4-Methoxybenzocyclobutenyl)ethyl p-tolyl sulfone (9). To a stirred soln of
2-{4-methoxybenzocyclobutenyl)ethyl p-toluenesulfonate (8) (4.1 g, 12.3 mmol) in
anhydrous dimethylformamide (60 mL} was added sodium p-toluenesulfinate (4.3 g,
17.2 mmol) and sodium iodide (2.4 g, 16.0 mmol) at room temp. After being stirred
for 2 h at 80°C, the reaction mixture was diluted with water and extracted with
benzene, and the extract was washed with saturated agueous sodium chloride. The
residue upon work-up was chromatogr§phed using methylene dichloride to give the
sulfone (9) (3.8 g, 97 %) as a oil: 'H NMR (CC14) §2.41 (3H, s, Me), 3.69 (3H, s,
OMe), 6.50-6.92 (3H, m, ArH), 7.26 (2H, 4, J = 8 Hz, ArH), 7.70 (2H, d, J = 8 Hz,
ArH); MS m/z 316 (M*). Found: C, 68.17; H, 6.30. Calc for C18H2003S: C, 68.,32; H,
6.37 %.

48-[2-({4-Methoxybenzocyclobutenyl)-1-p-toluenesulfinyl]-ethyl-5a-methoxymethyl-
furan-2-one (10). To a soln of lithium diisopropylamide [8.86 mmol prepared
from diisopropylamine (942 mg, 9.31 mmol) and n-buthyllithium (1.56 M n-hexane
solution 5.68 mL, 8.86 mmol)] in anhydrous tetrahydrofuran (50 mL) was added a
soln of the sulfone (9) (765 mg, 2.42 mmol) in anhydrous tetrahydrofuran (5 mL) at
~-78°C. After being stirred for 1 h at the same temp., hexamethylphosphoramide
(787 mg, 3.17 mmol) and the butenolide (a} (568 mg, 4.43 mmol) in anhydrous tetra-
hydrofuran (7 mL) was added to the mixture at -78°C and the reaction mixture was
stirred for 2 h at the same temp. After being quenched with saturated agueous
ammonium chloride (10 mL), the mixture was extracted with ether and the extract
was washed with saturated aqueous sodium chloride. The residue upon work-up was
chromatographed using n-hexane-ethyl acetate (5 : 1, v/v) tcl1afqord the adduct
(10) (760 mg, 71 %) as an oil: IRv max (CHCl,) 1780 (C=0) cm ', H NMR (CC 4)6
2.49 (3H, s, Me), 3.41 (3H, s, OMe), 3.72 (3H, s, OMe), 4.97 (1H, br s, O CH-
CH,), 6.60-6.92 (34, m, ArH), 7.35 (2H, 4, J = 8 Hz, ArH), 7.88 (2H, d, J = 8 Hz,
Ara); M3 m/2z 444 (M"). Found: C, 63.41; H, 6.05. Calc for C

H,,0,8 0.5H,0: C,
63.55; H, 6.44 . 22"28% 2

4B8-[2-(4-Methoxybenzocyclobutenyl)-1-p-toluenesulfinyl ]-ethyl-5q¢-methoxymethyl-3-
phenylthiomethylenefuran-2-one (12), To a suspension of sodium hydride (60 %
in 0il; 107 mg, 2.67 mmol) in anhydrous benzene (10 mL) was added a soln of (10)
(154 mg, 0.347 mmol) in anhydrous benzene (5 mL) at room temp. and the mixture was
stirred for 30 min at the same temp. To the reaction mixture was then added
dropwise ethyl formate {165 mg, 2.23 mmol) and after being stirred for 8 h at room
temp., the mixture was diluted with water (3 mL), acidified with 10 % hydrochloric
acid, extracted with ether, and the extract was washed with saturated aqueous
sodium chloride. The residue upon work-up was chromatographed using n-hexane-
ethyl acetate (5 : 1, v/v) to afford the hydroxymethylene 1(111 (119 mg, 73 %) as a
pale yellow ©il: IR v max (CHCl,) 1738, 1720 (C=0) cm™ ; H NMR (CDSl ) 8§ 2.49
(3H, s, Me), 3.40 (3H, s, OMe), 3.74 (3H, s, OMe), 5.00 (1H, br s, 0= CH-CH,),
6.61-7.08 {3H, m, ArH), 7.40 (2H, 4, J = & Hz, ArH), 7.85 (2H, 4, J = 8 Hz, Ara);
MS m/z 472 (M),

To a stirred soln of the hydroxymethylene {11) (37 mg, 0.078 mmol}) in an-
hydrous pyridine (2 mL} was added methanesulfonyl chloride (14 mg, 0.122 mmol) at
room temp. After being stirred for 1 h, the reaction mixture was treated with
thiophenol (17 mg, 0.154 mmol) for 3 h at room temp. The resulting mixture was
then diluted with 10 % hydrochloric acid, extracted with ether, and the extract
was washed with aqueous potassium hydrogen sulfate and saturated agueocus sodium
chloride. The residue upon work-up was chromatographed using benzene-ethyl ace-
tate {19 : 1, v/v} to afford the phenylthiomethylene (112)1 (43 mg, 97 % from {11})
as a pale yellow oil: IR vmax {CHCl,) 1750 (C=0) cm '; 'H NMR (CCl,) §2.26 (3H,
s, Me), 3.39 (3H, s, OMe), 3.69 (3H, &, OMe), 4.14 (1H, br s, O%CE_-CH , 6.43 -
6.82 (3H, m, ArH) 7.14 - 7.48 (74, m, ArH) 7,76 (2H, 4, J = 8 Hz, ArH); N?S m/z 564

4
g’_‘ﬂ)'%.““"d- C, 61.05; H, 5.64. Calc for Cy,H;,0.S, 2.5 H,0: C, 61.06; H,

Thermolysis of (12). A soln of the benzocyclobutene (12) (43 mg, 0.076 mmol) in
o-dichlorobenzene {8 mL) was heated at 180°for 4 h. After removal of the sol-
vent, the residue was chromatographed using n-hexane-ethyl acetate (17 : 3, v/v}
to give cis-4,5-{4-methoxybenzo)-18,7ag-{2a-methoxymethyl-5-oxofuro)-7-phenylthio-
2-p_-toluenesulfinylhy_dlrindane (15) (10 mg, 23 %) as a pale yellow 0il: IR v max
{CHC1,) 1760 (C=0) cm '; NMR (C(H. )8 2.38 (3H, s, Me), 3.13 (3H, s, OMe), 3.66
(3H, &, OMe), 4.48 (1H, br s, O H-CH,), 6.43 - 6.97 (3H, m, ArH), 7.08 - 7.47
(7H, m, ArH), 7.70 (2H, d, J = 8 Hz, ArH)3 MS m/z 564 (M'). Found: C, 64.47; H,
5.68. Calc for C 1H O,S, 0.5 H,0: C, 64.90; H, 5.80 %. From the later fractions
trans-4,5-{ 4—meth3xy§>§,ngo% -18,7a"8-(2a-methoxymethyl-5-oxofuro)-7-phenylthio-2-p-

toluenesulfinylhydrir_x@ang (14) (26 mg, 61 &) was obtained as an oil: IRv max
(CHC1l,) 1764 (C=0}) cm ; 'H NMR g,‘cl })§2.43 (3H, s, Me), 3.30 (3H, s, OMe}, 3.66
(3H, 8, OMe), 4.02 (1H, br s, 0=) CH-CH,), 6.48 - 6.81 (3H, m, ArH), 7.18 - 7.60
(7H, m, ArH), 7.80 (2H, 4, Jd = 8 Hz, ArH)zt MS m/z 564 (M+). Found: C, 63.76; H,

5:93. Cale for Cy.H3,04,5, H,0: C, 63.89; H, 5.88 .

trans-4,5-(4-Methoxybenzo)-18,7a8 -{ Sa-methoxy-2a-methoxymethylfuro)-7-phenylthio-
2-p-toluenesulfinylhydrindane {16}. To a stirred soln of (14) (155 mg,
0.275 mmol) in anhydrous tetrahydrofuran (10 mL} was added diisocbutylaluminum
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hydride (1.75M n-hexane solution 0.62 mL, 1.09 mmol) at -78°C and the mixture was
stirred for 3 h. After being quenched with saturated agueous ammonium chloride,
the mixture was extracted with ether and the extract was washed with saturated
aqueous sodium chloride. The residue upon work-up was chromatographed using
benzene-ethyl acetate (5 : 1, Y(v)1to afford the lactol (154 mg, 99 %) as an oil:
IRv max (CHCl,) 3600 (OH) cm '; H NMR (cgi3) §2.41 (3H, s, Me), 2.88 (3H,Os,
OMe), 3.58 (3H, s, OMe), 3.90 (1H, br s, O CH-CH,), 4.81 (1H, br s, O-CHI"),
6.32 - 6.99 (3H, m, ArH), 7.05 - 7.47 (7H, m, ArH), ;.73 (2, 4, J = 8 Hz, ArH);
MS m/z 548 (M'-H, 0).

To a stirreg soln of the lactol (185 mg, 0.338 mmol) in methanol (13 mL) was
added a catalytic amount of boron trifluoride-diethyl ether at room temp. After
the mixture was stirred for 43 h at the same temp., sodium bicarbonate was added,
and the solvent was then evaporated. The residue was diluted with water (20 mL),
extracted with ether, and the extract was washed with saturated agqueous sodium
chloride. The residue upon work-up was chromatographed using beqzene—ethyl ace-
tate (19 : 1, v/v) to afford the (16) (%}0 mg, 90 %) as an oil: H NMR (CCl,}$§
2.42 (3H, s, OMe), 4.30 (1H, br s, O-CHZ"), 6.40 - 6.96 (3H, m, ArH), 7.08 - 9.52
(7H, m, ArH), 7.76 (2H, 4, J = 8 Hz, ArH); MS m/z 580 (M*). Found: C, 63.99; H,

6.29., Calc for C32H3606SZ H20: C, 64.18; H, 6.39 %.

trans-4,5-(4-Methoxybenzo)-18,7af8-(5a-methoxy-2a-methoxymethylfuro)hydrindane (17)
from (16). A soln of (16) (62 mg, 0.107 mmol) in anhydrous tetrahydrofuran
(5 mL) and ethanol (5 mL) was added cautiously to liquid ammonia (20 mL). To this
soln was added lithium (20 mg, 2.85 mmol) at -78°C. After the mixture was stirred
for 30 min at -78°C, ethanol (10 mL) was added dropwise, and the solvent was then
evaporated. The residue was diluted with water and the mixture was extracted with
ether and the extract was washed with saturated aqueous sodium chloride. The
extract was evaporated to give the residue which was dissolved in benzene (8 mL).
This solution was treated with benzoquinone (20 mg, 0.185 mmol) for 13 h at room
temp. The benzene layer was washed with 10 % potassium hydroxide soln and then
saturated aqueous sodium chloride. The residue upon work-up was, chromatographed
using benzene to afford (17) (14 mg, 41 & from (16)) as an oil: H NMR (CCl,) §
2.83 (3H, s, QMe), 3.31 (3H, s, OMe), 3.69 (3H, s, OMe), 6.40 - 7.00 (3H, m, ArH);
MS m/z 318 (M').
To a stirred soln of the methyl ether (17) (14 mg, 0.044 mmol) in acetone

(3 mL) was added a Jones reagent (7 drops) at 0°C and the mixture was stirred 5 h.
After removal of the solvent, water was added to the residue, extracted with
ether, and the extract was washed with saturated aqueous sodium chloride. The
residue upon work-up was chromatographed using n-hexane-ethyl acetate (10 : 1,
v/v) to afford (1)(20mg, 23 %) as needles after recrystalisation from ethanol,

.p. 91 - 92°C; [a] +57.1 (c = 0.34, CHC13); IRV max (CHCl,) 1754 (C=0) gm ;
H NMR (ccl,) § 3.43 (3H, s, OMe), 3.80 (3H, s, OMe), 4.23 (}H, br s, O CH-
CH,), 6.51 -"6.98 (3H, m, ArH); MS m/z 302 (M"). Found: C, 70.00; H, 7.32. Calc
fo C18H2204 0.25 HZO: C, 70.45; H, 7.39 s.

cis-4,5-(4-Methoxybenzo)-18,7ag-(5a-methoxy-2a-methoxymethylfuro)-7-phenylthio-2-

p-toluenesulfinylhydrindane (18). To a stirred soln of (15) (236 mg, 0.42 mmol)
in anhydrous tetrahydrofuran (15 mL) was added diisobutylaluminum hydride (1.75M
n-hexane solution 2.38 mL, 4.17 mmol) at -78 «C and the mixture was stirred for
1 h. After being quenched with saturated agueous ammonium chloride, the mixture
was extracted with chloroform and the extract, was washed with saturated aqueous
sodium chloride. The residue upon work-up was chromatographed using benzene-ethyl
acetate (5 : 1, v/v)1to1afford the lactol (209 mg, 88 %) as an oil: IR Vv max
(CHCl,) 3600 (OH) ¢m  ; H NMR (CCl,) 6 2.26 (3H, s, Me), 3.27 (3H, s, OMe), 3.70
(3H, &, OMe), 6.18 - 6.90 (3H, m, ArH), 6.99 - 7.50 (7H, m, ArH), 7.65 (2H, 4, J =
8 Hz, ArH); MS m/z 566 (M*).

To a stirred soln of the lactol (209 mg, 0.37 mmol) in methanol (15 mL) was
added a catalytic amount of boron trifluoride-diethyl ether at room temp. After
the mixture was stirred 15 h at the same temp, sodium bicarbonate was added, and
the solvent was then evaporated. The residue was diluted with water (20 mL), ex-
tracted with ether, and the extract was washed with saturated agqueous sodium
chloride. The residue upon work-up was chromatographed using beqzene-ethyl ace-
tate (19 : 1, v/v) to afford the (18) (186 mg, B7 %) as an oil: 'H NMR (CC1$66
2.30 (3H, s, Me), 3.40 (3H, s, OMe), 3.53 (3H, s, OMe), 5.00 (1H, br s, O-CHI"),
6.21 - 6.82 (3H, m, ArH), 6.99 - 7.52 (7H, m, ArH), 7.53 (2H, 4, J = 8 Hz, ArH);

MS m/z 580 (M*). Found: C, 64.46; H, 6.70. cCalc for C H,O: C, 64.18, H,
6.39.

32M36%52 H2

cis-4,5-(4-Methoxybenzo)-18,7a8-(5a-methoxy-2a-methoxymethylfuro)hydrindane (19)
from (18). A soln of (18) (41 mg, 0.071 mmol) in anhydrous tetrahydrofuran
(4 mL) and ethanol (4 mL) was added cautiously to liquid ammonia (16 mL). To this
soln was added lithium (20 mg, 2.85 mmol) at -78 C. After the mixture was stirred
for 30 min at -78 C, ethanol (10 mL) was added dropwise, and the solvent was then
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evaporated. The residue was diluted with water and the mixture was extracted with
ether and the extract was washed saturated agueous sodium chloride. The extract
was evaporated to give the residue which was dissolved in benzene (8 mL). This
solution was treated with benzoguinone {10 mg, 0.093 mmol) for 28 h at room temp.
The benzene layer was washed with 10 % agueous potassium hydroxide soln and then
saturated aqueous sodium chloride., The residue upon work-up was, chromatographed
using benzene to afford (19) (9 mg, 40 % from (18)} %ﬁkan(Pil: H NMR (CCl,) §
3.33 (6H, s, OMe), 3.73 (3H# s, OMe), 4.50 (2H, br s, CH~” \Cﬂ-CHz), 6.42 - 7.25
(3H, m, ArH); MS m/z 318 (M'), —

To a stirred soln of methyl ether (19) {9 mg, 0.028 mmol) in acetone (2 mL)

was added a Jones reagent (5 drops) at 0° and the mixture was stirred for 2.5 h.
After removal of the solvent, water was added to the residue, extracted with
ether, and the extract was washed with saturated aqueous sodium chloride. The
residue upon work-up was chromatographed using n-hexane-ethyl acetate (19 : 1,
Y/v) to afford (7) (5 mg, 58 %) as an oil: IRv max (CHC13) 1758 (C=0) cm °,
H BMR (CC14) §3.40 (3H, s, OMe), 3.70 (3H, s, OMe); 4.03 (1H, br s,

O=()CH-CH,)}, 6.42 - 7.10 (3H, m, ArH); MS m/z 302.1526 (M*). calc for C, . H..O
302.1518. 2 1872274

48-[2-(4-Methoxybenzocyclobutenyl)-1,1-trimethylenedithiolethyl-5a-methoxymethyl-
3-phenylthiomethylenefuran-2-one (22). To a suspension of sodium hydride (60 %
in oil; 151 mg, 3.77 mmol) in anhydrous benzene {10 mL) was added a soln of (20)
(310 mg, 0.79 mmol) in anhydrous benzene (2 mL) at room temp. and the mixture was
stirred for 30 min at the same temp. To the reaction mixture was then added
dropwise ethyl formate (233 mg, 3.15 mmol) and after being stirred for 2 h at room
temp., the mixture was diluted with water, acidified with 10 % hydrochloric acid,
extracted with ether, and the extract was washed with saturated agueous sodium
chloride. The residue upon work-up was chromatographed using methylene dichloride
to afford the hydroxymethylgqe (gl) (220 mg, 66 %) as a pale yellow oil: IR vmax
(CHC13) 1770, 1715 (C=0),cm '; 'H NMR {CDCl,) 8§3.38 (3H, s, OMe), 3.69 Q}H, s,
OMe),"4.72 (1H, br s, O~ CH-CH,), 6.57 - 7.0& (3H, m, ArH); MS m/z 422 (M7 ).

To a stirred soln of the hgdroxymethylene (21) (138 mg, 0.33 mmol) in an-
hydrous pyridine (1 mL) was added methanesulfonyl chloride (49 mg, 0.43 mmol) and
a catalytic amount of 4-dimethylaminopyridine at room temp. After being stirred
for 23 h, the reaction mixture was treated with thiophenol {64 mg, 0.58 mmol) for
4 h at room temp. The resulting mixture was then diluted with 10 % hydrochloric
acid, extracted with ether, and the extract was washed with agueous potassium
hydrogen sulfate and saturated aqueous sodium chloride. The residue upon work-up
was chromatographed using benzene to afford the phenylth}?mefhylene (22) (81 mg,
52 % from (21)) as an oil: IRv max (CHCl,) 1748 (C=Q) cm~ '; H NMR (CCl,) & 3.44
(34, s, OMe), 3.73 (3H, s, OMe), 4.87 (1H; br s, O CH-CH,), 6.52 ~ 7.1§ (3H, m,
ArH), 7.41 - 7.61 (6H, m, ArH, s-CH=C); MS m/z 404,109 (M+-SPh), Calc for
C21H220482. 404.1116.
trans-4,5-(4-Methoxybenzo)-18,7a8-{2a-methoxymethyl-5-oxofuro}-7-phenylthioc-2,2-
trimethylenedithiohydrindane (24). A soln of the benzocyclobetene (22) (81 mg,
0.20 mmol) in o-dichlorobenzene (7 mL) was heated at 180°C for 14 h., After re-
moval of the solvent, the residue was chromatographed using benzene-ethyl acetate
(19 : 1, .v/y) to give (24) (59 mg, 76 %) as an oil: IRV max (CHCl.) 1766
(C=Q) ecm '; 'H NMR (CCl,) 6§3.31 (3H, s, OMe), 3.72 (3H, s, OMe), 4.97 (1ﬁ{ br s,
o] " cg—cag), 6.49 - 6.9% (3H, m, ArH), 7.19 - 7.60 (S5H, m, ArH); MS m/z 404.1100
{M ~SPh}, alc for C21H240452 404.1115,
trans-4,5-(4-Methoxybenzo)-18,7aB-{2a-methoxymethyl-5-oxofuro}hydrindane (1} from
(24). To a suspension of Raney Ni (1.1 g) in ethanol (10 mlL) was added a solu-
tion of (24) (49 mg, 0.12 mmol) in ethanol (2 mL). The reaction mixture was
refluxed for 5 h. After cooling the mixture was filtered through Celite, evapora-
tion of the solvent afforded a crude product wich was chromatographed using n-
hexane-ethyl acetate (10 : 1, v/v) afforded (1) (33 mg, 65 %) as;ﬁPlorless needles
after recrystallisation from ethanq%, F.p. 91 - 92°C; {u} +57.1°{C=0.34,
CHCl,}; IR max (CHCl,) 1754 (C=Q) cm '; H NMR {(CCl,) 3.43 (gﬁ, s, OMe), 3.80
(3H,’s, OMe), 4.23 (1H, br s, 0= CH-CH,), 6.51 - 6.98 (3H, m, ArH); MS m/z 302
(M"). Found: C, 70.00; H, 7.32. Calc fo C18H2204 0.25 HZO: C, 70.45; H, 7.39 %.
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