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[2+2] CYCLOADDITION REACTIONS OF CATIONIC IRON VINYLIDENE COMPLEXES
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Recently we described the application of the chromium carbene complex lal in g-
lactam synthesis2. Thus reaction of the imines 2 with 1b and toluene 4-sulfonyl
chloride gave the derived azetidinylidene complexes 3. Oxidation of these species
smoothly provided the corresponding g-lactams 4. It is possible that the carbene
complexes 3 were produced via the formal [242] cycloaddition of the imines 2 with the
reactive intermediate 53 to produce 6 and subsequent C-3 functionalization. As part
of our program on the cycloaddition chemistry of such species we examined the reac-
tions of the known* cationic iron (II) vinylidene complexes 7 with imines. Herein we

report our preliminary observations.
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The cationic iron (II) vinylidenes 7a and 7b were respectively prepared from the
corresﬁonding iron acyls 8a and 8b by dehydration with tetrafluoroboric acid and
trifluoromethanesulfonic anhydride according to the method of Hughes and coworkers“. The
imine 2a reacted with 7a without solvent to produce an adduct tentatively assigned as 9
(52%). This was not fully purified and characterized but was directly oxidized using
iodosobenzene in dichloromethane solution to produce the known? g-benzylidene-g-lactam 4a
(68%). Clearly the reaction of 2a with 7a closely parallels the corresponding chromium
carbene chemistry?.

In contrast the dimethyl analog 7b reacted with the imines 2a-c in dichloromethane
solution at -78°C to 25°C to produce the corresponding azetidinylidene complexes 10a
(52%), 10b (38%) and 10c (31%). Each cycloadduct was produced as an inseparable mixture
of diastereoisomers [10a (8:5), 10b (4:3), 10c (4:3)] and this prevented our obtaining
crystalline samples. However these amorphous adducts were readily purified and fully

characterized®. Additionally 10a was oxidized with oxygen in dichloromethane to produce
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1125 (19% based on 7b, unoptimized). The imine 2 (R=E-PhCH=CH) also reacted with 7b to
produce 10d (33%) with a diastereoselectivity of 3:1., Formulation of the product as the
[2+2] cycloadduct 10d rather than the isomer 12 was consistent with spectroscopic
data’ and subsequent oxidation (02) to produce 11bB. It is probable that the cationic
azetidinylidene complexes 10 were produced via 13 and subsequent cyclization®. Such a
mechanism is fully consistent with the known reactions of 7b with simple nucleophiles¥.,
Clearly iromn vinylidene complexes are potentially useful in g-lactams synthesis.
This novel methodology complements the synthesis of g-—lactams from the oxidative
cyclization of g-amino-iron acyls previously described by Rosenbluml0, Liebeskindll,

Daviesl? and 0jimal3.
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