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An Abnormal Reaction of N- (2,4-dinitrophenyl)-L-proline with
Thionyl Chloride
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Abstract: N- (2,4-Dinitrophenyl)-4-amino-n-butyl aldehyde 3 was obtained with high yield of
80% when N- (2,4-dinitrophenyl)-L-proline 1 reacted with SOCI, at room temperature. However,
the anticipated product N- (2,4-dinitrophenyl)-tetrahydropyrrolyl-2- (4-methylthiophenyl) ketone 2
did not be produced. The mechanism was discussed in this article.
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Being a reactive aryl halide, 1-fluoro-2, 4-dinitrobenzene (FDNB) can react with functio-
nal groups such as imidazoles, a- or - amino groups of peptides. So it has been widely
used in structural and functional studies of peptide and protein'.  Shaltiel * reported that
dinitrophenyl moiety could be removed by the treatment of 2-mercaptoethanol under
mild condition. We tried to use the FDNB as a protective group to prepare compound 2
by Friedel-Crafts acylation. However, aldehyde 3 in brown color was obtained with
excellent yield of 80%, after the reaction mixture was treated with ice cooled dilute HCL.
Its structure was confirmed unambiguously through 'H-NMR, MS, and IR spectra’
(Scheme1).

Compound 1 was synthesized from L-proline according to the literature® with the
yield of 90%. Compound 1 (0.56 g, 1.9 mmol) was stirred about 30 minutes with
thionyl chloride (0.50 mL, 6.8 mmol) at room temperature and then quenched by the ice
cooled dilute HCI. The mixture was extracted with CH,Cl, and dried over anhydrous
Na,S0,;. Removal of the solvents in vacuo and the residue was recrystallized from
ether/CH,Cl, (1:1) gave compound 3 (0.62 g, 81.2%,). The mechanism of the formation
of aldehyde 3 is proposed as follows: as a tentative intermediate, acyl chloride 4
decomposed into carbon monoxide and the imminium ion 5 at room temperature with the
aid of delocalization of the lone electron pair of nitrogen as driving force. Hydrolysis
of 5 gave the unexpected N- (2,4-dinitrophenyl) -4-amino-n-butyl aldehyde 3 (Scheme
2). The role of the dinitrophenyl moiety in the reaction is to be explored.
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