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ABSTRACT
Using PTC conditions, the title compound was prepared outside and inside the probe of an NMR spectrometer
(7.05 T). In both cases, the racemic mixture was obtained: no enantioselectivity was found.

Recently, Breitmaier and coworkers described enantioselective reactions in a static magnetic field (1).
They use, as a model, the transformation of carbonyl compounds (aldehydes and ketones) into carbinols using
Grignard reagents and complex metal hydrides. We decided to test this method in a quite different reaction. For
this purpose, we selected the synthesis of tris-(2-methylbenzimidazol-1-yl)methane 3 from 2-
methylbenzimidazole (2MeBz) 1 and chloroform 2 under PTC conditions (2).
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The reaction leads to a racemic compound 3 which was resolved by chromatography on microcrystalline
cellulose triacetate. The optical purity was checked by NMR in the presence of Pirkle's alcohol and the
racemization barrier was determined: ty (min) = 115712 (DG*343 = 28.4740.04 kcal mol-1). The two
enantiomers correspond to two different "propeller” dispositions related to sterically hindered rotations of the
benzimidazole rings about the N(1)-C(sp3) bonds (3).

We found this example very convenient to test Breitmaier method since the reaction takes place at room
temperature in periods of time from minutes to hours (depending on the amount of PTC catalyst) (4) allowing to
carry out the reaction in an NMR tube. At the same time, the reaction is quite different from those described (1)
with regard of the type of chirality involved.

We first repeated the reaction in the laboratory and obtain the 50:50 mixture of enantiomers as shown by
the spectrum in the presence of Pirkle's alcohol (Fig. 1) using the signal of the 2-methyl group. Then, we
carried out twice the reaction inside the insert of an NMR spectrometer (Varian XL-300 working at 7.05 T), the
first time using chloroform and isolating the compound 3 and the second time using deuteriochloroform and
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monitoring the reaction with the spectrometer (formation of [2H;}-3) (5). In both cases the resulting compound
was a 50:50 mixture of both enantiomers (Fig. 1).
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Fig. 1. a) In the absence of Pirkle's alcohol; b) in the presence of Pirkle's alcohol
the values are in ppm. (reaction carried out inside the NMR spectrometer)

Compound 3 results from replacing succesively three chlorine atoms by 2-methyl-benzimidazolyl
residues, thus both enantiomers are formed in the last step since for intermediate compounds (2MeBz)CCl;H
and (2MeBz),CCIH the racemization barriers should be quite low. In conclusion, it appears that for this
particular process there is no enantioselectivity. This may be related to polarity of the species involved although
1-methyl-benzimidazole and the corresponding polybenzimidazolylalkanes have dipole moments between 3 and
4 D (6).
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