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Summany - Enantiomenic punity of chiral aldehydes was detewnined by MR analysis of

derived imidagzolidines. The diastereomeric imidagodidines were easily separated
by silica geld codumn and conveated into enantiomerically pure aldehyde by acid
hydrodysis.

The use of chiral auxiliaries for converting chiral aldehyde into diastereomeric mixtures
is a convenient and practical way of determining the enantiomeric purity and/or effecting
a resolution(1)
We have found that the enantiomeric purity of aldehydes can be conveniently determined by
NMR or chromatographic methods after converting them into diastereomeric imidazolidines by
condensation with N,N' dimethyl-1,2-diphenyl ethylene diamine (DMPEDA)SZ)

Indeed, because of the C2

very mild conditions are required for this reaction (EtZO, molecular sieves, room

symmetry there is no need of diastereomeric control. Moreover,

temperature) and, in order to avoid kinetic resolutiorn, an excess of DMPEDA can be used.
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R,R or S,5 DMPEDA

We summarize in table 1 the results obtained with a number of chiral aldehydes. For all of
them the diastereomeric imidozolidines have chemical shifts (1H and/or 13C) sufficiently
different to allow accurate integration of signals, thus furnishing several data for the
determination of diastereomeric ratios.

Moreover the absolute configuration of B-disubstituted aldehydes (entries 3,4,5) can be

deduced from 1H NMR analysis.
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For an imidazolidine prepared from S,S(-)DMPEDA, the more shielded signal for C4—H(or
CS-H) belongs to the configuration 1 of the corresponding aldehyde in which the R1
substituent is the bulkiest {fig. 1). For such a configuration the signal for CZ-H appears
as a pseudo triplet (fig. 2) whereas for configuration 2 it appears as a doublet of
doublet (fig. 3).
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For all of the imidazolidines, except for the one derived from cyclohexene carboxaldehyde
(entry 1) a chromatographic separation of diastereomeric imidazolidines is possible thus
affording an efficient method for the resolution of chiral aldehydes. Resolution was
effected on the following aldehydes (table 11). The optical purity of the obtained

aldehydes was determined by NMR 13C and 1H of the imidazolidine obtained with 5,5 DMPEDA.
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Imidazolidine [q]gs aldehyde 2 e.e. Yield
C, solvent) % %
-38 (0.2 Et,0)
3 38 (0.2 Et,0) 95 82
-16 (2.5 CHC1y)
5 17 (2.5 CHCL) 95 8o
-95 (0.2 Et,0) 95 60
] 78 (0.2 Et,0) 74 60
50 (0.7 Et,0)
7 95 80

-50 (0.7 Et20)

a/ Underlined values are connected to the aldehyde obtained
from the less polar imidazolidine
Table 11

1t should be noted that it is also possible to determine the d.e. by the use of analytical
HPLC as it was shown for imidazolidines 2 (C6H12/CH3COZEt 95-5 + NEt3 1%) and 3
(C6H12/CH3C02Et 95-5 + NEt3 1%).
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