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Cycloheptatriene, 7-methylcycloheptatriene, and 7-phenylcycloeptatriene in
liquid SO convert in about 3 d at 18°C to benzenemethanesulphinic acid, 1-
-benzeneet%anesulphinic acid, and dibenzenemethanesulphinic acid respectively;
benzonorcaradiene gives in 2 h the a- and B-naphtalenemethanesulphinic acids.

The reactivity of sulphur dioxide is continuously attracting interest be-
cause of the variety of reaction modes in which it can interact with substra-
tes.l For example with the series of c¢yclic polyenes the reactivity is
remarkably different: with cyclopentadiene, 1,3-cyclohexadiene, and 1,5-
cyclooctadiene copolymeric materials are formed;2 1,4-cyclohexadiene undergoes
in 502 oxidative aromatization to benzene;3 with 1,3—cycloheptadiene3 and
1,3,5—cyclooctatriene5 SO2 reacts in the [4+2] chelotropic addition mode;
1,3—cyclooctadiene2 (in the absence of a polymerization starter) and
cyclooctatetraene (in the absence of SbFS)6 are inert. The reactivity with cy-
cloheptatriene and its derivatives, on which we wish to report here, 1is also
peculiar and different from those observed with the other cyclic polyenes.

Cycloheptatriene (1a) in sulphur dioxide as solvent is quantitatively

converted in about 3 d at 18°C to benzenemethanesulphinic acid (2a):

R + SO —— CHR-SOzH (1)

(1) (2)
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This product is unambigously recognized from the NMR pattern L6 : 7.28
(s, ArH), 4.00 (s, CH2), while 502H shifts from 4.3 to 8.3 during the course
of the reaction] and from the analysis of decomposition products.

Similarly, from 7-methylcycloheptatriene (1b) and 7-phenylcycloheptatrie-
ne (1c), 1-benzeneethanesulphinic acid (2b) [ d0: 7.29 (s, ArH), 3.87 (q CH),
1.59 (d, Me, 3J 7.2 Hz), SOZH variable] and dibenzenemethanesulphinic acid
(2c) [ : 7.35 (s, ArH), 5.04 (s, CH), SOZH variable] are exclusively
obtained; no rearranged products, i.e. toluenemethanesulphinic acid or phenyl-
benzenemethanesulphinic acid were observed. 7-i-Propyl- and 7-t-butyl-
cycloheptatrienes (1d) and (le) are unreactive.

1,2- And 3, 4-benzocycloheptatrienes (3a) and (3b) are again non reactive
in liquid SO

2; only the slow conversion (3 d at 18°C) of (3b) to the more

8
stable (3a) isomer is observed, probably via 502 ene catalysis.

SO_H

<
SO
‘ —f—e— + (2)

(3¢) (4a) (4b)

(3a) (3b)

A X
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On the other hand, when benzonorcaradiene (3c¢) is dissolved in 1liquid

SO its NMR pattern is converted in about 2 h to aromatic resonances at

5
d 7.5-8.2 and to two singlets at 0 4.55 and 4.23 in the 45:55 ratio.
Resolution enhancement shows that these signals are a doublet and a triplet
respectively, so that they can be attributed to the methylene resonances of a-
and B-naphtalenemethanesulphinic acids (4a) and (4b).

For the elucidation of the reaction mechanism the following experimental
results are relevant: (i) from the reaction of (la) in 802 saturated with D2O,

non-deuterated (2a) is obtained in roughly the same time; (ii) the pseudo

first-order constants for the conversion have been measured and are given in
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Table. Rate constants for the reaction of cycloheptatrienes with SO

5
R k/sec_l X 105 at 18°C
(1a) H .42
(1b) Me .41
(1c) Ph .88
(19) i-Pr
E;e; t-Bu no reaction in 15 d
a
(3b) J
(3¢) 23.1

the table. In the case of cycloheptatrienes (1) the constants depend on steric
factors, but are rather insensitive to the electronic properties of the
substituents. These facts indicate that the 302 attack occurs at the 7-carbon
atom and that every stage of the reaction is irreversible. Furthermore, the
kinetic data suggest that also in the case of cycloheptatrienes (1) the
reactive substrate may be norcaradiene (4) (electron-withdrawing substituents
shift the equilibrium toward norcaradiene,lo but hinder the electrophilic
attack of 502).

The following mechanisms are not proved, but consistent with the experi-
mental data. Mechanism (a), the acidic attack of SO2 to the cyclopropane ring

1
of (4), was also proposed for the reaction of SO2 with homocycloheptatr‘iene.l

]
S

7

(4)

The ene mechanism (b) implies the 502 attack to the 1,7 or 6,7 bond in
(4). With smaller [2.1.0] systems, the attack of other enophiles occurs on the
zero-bridge bond,12 which is in fact associated with the HOMO (as for example
in bicyclobutane and bicyclo[Z.l.O]pentane).l3 In norcaradiene (4), on the
other hand, the HOMO is localized on the one-bridge bonds,14 which can
therefore be considered the more electrophilic ones in the cyclopropane ring.

Further experimental work is in progress for a more precise characteri-

zation of the reaction mechanism.
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