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Abstract : N-Boc arylpiperazines 1a-c under basic conditions (sec-Buli, TMEDA, THF)
undergo ring opening fragmentation to yield arylethylenediamines 2a-c, 4a-c at low
temperature and arylimidazolidinones 5a-c at higher temperature.
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For current structure-activity studies in our laboratory, we required arylpiperazines
substituted at C3.1 As arylpiperazines are easily accessible or commercially available,? our first
attempt was to experiment the lithiation of N-Boc phenylpiperazines, in analogy with Beak's
work on the corresponding piperidines.3 Surprisingly we observed that the transient lithiated
N-Boc arylpiperazines underwent an unexpected ring fragmentation. In this letter we report our
findings.

When the piperazine 1a was treated at -78°C with sec-BulLi in the presence of TMEDA,
and Mel was added as the electrophile, we observed the formation of the ring-opened
compound 2a, instead of the expected «-methylated adduct 3. In order to explain this non
anticipated fragmentation, we performed a more systematic study on the reaction conditions as
well as on the diversely substituted arylpiperazines 1a-c.
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Reagents : (i)sec-BuLi, -78°C, TMEDA, 2h, quenching at -78°C with NH4Cl; (ii) sec-BuLi, -78°C, TMEDA, 2h,
quenching with excess of Mel at -78°C; (iii} sec-BuLi, -78°C, TMEDA, 2h and then -20°C, 1h and quenching with
NH4Cl at -20°C.

Scheme 1.

Under conditions (i) (1 eq. sec-BuLi, -78°C, THF, TMEDA, 2h, quenching at -78°C with
NH4Cl), we isolated the substituted ethylenediamines 2a-c4 in appreciable yield after
purification by chromatography (Scheme 1); under conditions (ii) (1 eq. sec-BuLi, -78°C, 2h, THF,
TMEDA,
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quenching with excess of Mel at -78°C), we isolated the corresponding N-methylated analogues
4a-c; finally, under conditions (iii) (1 eq. sec-BulLi, -78°C, THF, TMEDA, 2h and then -20°C, 1h
and quenching with NH4Cl at -20°C), we isolated the imidazolidinones 5a-c in respectable
yields. For the ring-opening and/or ring-closing sequences, which account for the formation 2a-
¢, 4a-c and 5a-c, we suggest the following explanation (Scheme 2). Removal of an equatorial
proton from a chair like conformation of the arylpiperazine 1a-c affords the lithiated species (A),
stabilized by the association of the carbonyl group with lithium.3.5 The transition state (A), with
an anti-periplanar C-N bond, can then undergo an elimination to yield (B); charge stabilization
on the nitrogen atom is provided by the adjacent aromatic ring.
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Scheme 2.

At this stage, depending on the temperature, two reactions are possible for (B) : at -78°C
reaction with an appropriate electrophile (H20 or Mel) yields the arylethylenediamines 2a-c or
their corresponding methylated analogues 4a-c respectively; at -20°C, in the absence of any
electrophile, (B) evolves via an intramolecular N-carbamoylation to the arylvinyl
imidazolidinones 5a-c.

Taken together our results offer alternative routes for the preparation of substitued
arylethylenediamines or arylimidazolidinones, starting from easily accessible arylpiperazines. It
is noteworthy to mention that the phenylimidazolidinone, 5¢ is a part of zetidoline (6), an
atypical antidepressant (Scheme 1).6.7
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