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A NOVEL RING CONTRACTION OF 4-BROMO-2,3-DIHYDROBENZO-
[(bITHIEPIN-5{4H}-ONE

Mitsuhito Okitsu, Hiroshi Shimizu, Tadashi Katacka,

Gifu College of Pharmacy, Mitahora, Gifu 502, Japan

The unexpected ring contraction of 4-bromo-2,3-
dihydrobenzo[b]thiepin-5(4H)-one (I) to 3-oxo-2,3-
dihydro[i]lbenzothiophen-2-spirocyclopropane (I1)
besides 2,3-dihydro[1]benzothieno[3,2-b]furan (III)

is reported.

Recently, much attention has been directed toward the chemistry
of benzothiepins.1 The first report on the ring contraction of
4-bromo-2,3,4,5-tetrahydrobenzo[b]thiepin-5-01 to 2-{2-bromo-
ethyl)benzo[b]thiophen has been described by Chatterjee et al.
in 1974.2 We now wish to report an other but totally different
example of ring contraction reaction of 4-bromo-2,3-dihydrobenzo-
[b]thiepin-5(4H)-one (I} to 3-oxo-2,3-dihydro[1]benzothiophen-2-
spirocyclopropane {II) and 2,3—d1hydro[1]benzothieno[3,2—b]furan
(II1) which was found during our work on thiaazu'lenes.3
The reaction of I (0.5 gj with 2 molar equiv of AgOTs-Lizco3

in refluxed dry HCONMe2 for 12 hr gave two crystalline compounds,
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which were separated by preparative thin-layer chromatography on

silica-gel (Wakogel B-10) using & mixed benzene- n-hexane (1 : 3)
solvent, II as colorless prisms in 24 % yield, mp 70° from

CH2C12~ n-hexane, and III as colorless prisms in 6 % yield, mp

4

59-60° from n-hexane {Tit.  mp 58-60°). The structure assignment

3) ¢

1.25-1.98 (4H, m, AZBZ’ C2.~H, C3.-H), 7.02-7.62, and 7.68-7.92

of II is based on the following spectral data : nmr (CDCT

{each 2H, m, ArH): ir v max {KBr) 1690, 1590, 1450, 1320, 1080,

970, and 735 em ', And II was also chemically confirmed by oxi-
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dation using m-chloroperbenzoic acid (MCPBA) to afford 3-oxo-2,
3-dihydro[1]benzothiophen-2-spirocyclopropane 1,1-dioxide (V) as
colorless prisms in 92 % yield, mp 202° from CH2012- n-hexane
nmy (CDCI3) § 1.70-2.21 (4H, m, AEBZ’ Cz.-H, CS.-H) and 7.60-
8.19 (4H, m, ArH); ir v max (KBr) 1720, 1590, 1460, 1350, 1150,
and 990 cm™) |

Quite recently, a similar reaction4 between I and L'iBr'-Lizco3
in the refluxing HCDNMe2 was reported to give III in 15 % yield
and 1,7a,7,7a-tetrahydrobenzo[bJcyclopropalelthiopyran-7-one {1V}
in 1 % yield. Interestingly, the data on II are in good accord
with those of IV. However, our compound, V is apparently differ-
ent in both their nmr and ir spéctra from 1,1a,7,7a-tetrahydro-
benzo[b]cyc]opropa[e]thiopyran-T-one 2,2-dioxide (VII) which is
colorless oil, bp2 120° and was prepared in 48 % yield by re-
duction of 7a-chloro-1,1a,7-trihydrobenzo[blcyclopropalalthio-
)5

pyran-7-one 2,2-dioxide (VI}” with (n-Bu)3P. VII : nmr (CDCI3)

JC = 7 Hz, C1_Hx)’ 1.94 (14, d.t,

o 1.66 (14, a JC]x'C7a= 1x"c1a

J(_:W‘C?a= 8z Jc1y'c1a= Jc'ly-c'lx= 7 Mz, Cy-Hy), 2.82 (TH, d.t,
P67a-Cry” T07am0y, " & HE eg ey, T T HEs Crah), 342 (T dug,
Jcla"c7a= 8 Hz, Jcla'c1x= JC]a_C1y= 7 Hz, C; -H), and 7.69-8.12
(4H, m, ArH); ir v max (film) 1690, 1600, 1450, 1320, 1150, 970,
and 870 cm'T,6

Thus, we propose the following mechanism (Scheme I) for the
transformation of I into II and III.2
Further related studies directed toward the applications to

other ring systems are also in progress.
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