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leads to selective bromine-lithium exchange and intramolecular cyclisation to give a I-bromo-3-oxa- or -

bromo-3-aza-bicyclo[3.1.0]hexan-2-0l. © 1998 Elsevier Science Ltd. All rights reserved.

The reaction of 1, 1-dibromocyclopropanes with methyilithium is known to iead to a very rapid lithium
-halogen exchange, followed in most cases by formal elimination of lithium bromide to produce a
cyclopropylidene (or a related carbenoid). If the rcaction is carried out at low temperature or, in some cases,
sy
processes by reaction with electrophiles.' Although there are many examples of intramolecular trapping of

the cyclopropylidene, there are fewer cases of intramolecular reactions of the lithiobromides; one possible

methyllithium.* 1t is to be noted that with the related 2-(2-haloethyl)- or 2-(3-halopropyl)- systems no
cyclisation is observed and only allenes derived from the cyclopropylidene are isolated.” We now report that
reaction of ¢
lithiobromocyclopropane with the formation of a five-membered ring.

The esters (1) were simply prepared by acylation of the corresponding alcohol.” Reaction of (1) with
aslight excess of methyllithium at -90 °C for 30 min. followed by quenching with ammonium chloride either

at low temperature or after warming to 0 °C led to the hemiacetals (2) in each case as a single diastercoisomer,

in one case together with the alcohol (3) (see Table 1):
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Table 1: Reactions of esters with methyllithium in diethyl ether at -90 °C

R'=H R! = Me

R? ester product ester product

Me ia 2a (55 %)+ 3 (10 %) 1f 2f (60 %)*

n-Pr ib 2b (46 %) ig 2g (74 %)
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Vinyl 1d 8 (39 %) 1i 2i (68 %)
CF, Ie 3(90 %)

In the cases of the hemiacetals (2f) - (2i), the n.m.r. spectra in deuterochloroform showed only the

presence of the cyclic form. However, for the hemiacetals (2a) - (2¢), the 'H n.m.r. spectra in CDCI, or C,Dj

were more complicated and could be interpreted in terms of an equilibrium between hemiacetal (2) and keto-

alcohol (4). A similar equilibrium has been reported in closely related acetals (5).° The stereochemistry at

C-2
of the hemiacetals (2) is provisionally assigned as that with the R*-substituent syn- to the cyclopropane on

the basis of n.O.e. effects and by comparison of chemical shifts with those for related systems.®*
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The formation of products (2) apparently involves a lithium-bromine exchange in (1) and cyclisation
of the derived lithiocyclopropane by intramolecular attack at the ester group. It is not clear whether the
exchange leads stereoselectively to the syn-lithio-ester, or whether a more complex process occurs in which
the two 1someric lithiobromides are formed and equilibrate but only onc isomer cyclises. Nonetheless, no
products of intermolecular trapping of the anti-lithio ester have been observed. Although this appears to be
the first example of such a cyclisation by reaction of 1,1-dibromides with an alkyllithium, it is known that the
sulphones (6) react with n-butyilithium by proton removal from C-1 foliowed by cyclisation to give a
hemiacetal (7).’

The reaction of the dibromide (1d) with methyllithium followed a rather difterent course, leading to

the bicyclic ketone (8):
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This may be cxplained in terms of initial formation of the hemiacetal (2, R* = vinyl) as above
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of the derived o,3-unsaturated ketone.



The hemiacetals (2) could be oxidatively ring-opencd (o the corresponding 2-bromo-2-

i

acylcyclopropanecarboxylic acid which were isolated as their methy
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Reduction of the hemiacetal (Zb) with lithium aluminium hydride in et
stereoselective, leading to a 1:1 mixture of isomeric diols (10).

In the same way, reaction of the amide (11, R' = Me) with methyllithium led to the hemiaminal (12)
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In the case of the acetamide (13), reaction with 2 mol.equiv. of methyllithium led to the enamine (14),
albeit only in 34 % yield. The methylene group of the enamine showed two singlets in the 'H n.m.r. spectrum

nd two “C signals at 75.5 (CH,) and 154.1 (C);" these values are very close to those

2. i LY A Mpiials 4 - 113 1 1

reported for N-aikyl-2-methyienetetrahydropyrroie."*
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Me (13) CH,Ph CH,Ph
(34 %) (9 %)
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1R,2R,58)-1-Bromo-2-hydroxy-2-trifluoroacetyl-5-methyl-N-(R)-a-methylbenzyl-3-azabicyclo-
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