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A practical synthesis of N-tosylimines of arylaldehydes
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Abstract—Synthesis of N-tosylimines of arylaldehydes was carried out by the reaction of arylaldehydes and p-toluenesulfonamide
in methylene chloride in the presence of trifluoroacetic anhydride as a dehydrating agent. © 2003 Elsevier Science Ltd. All rights
reserved.

N-Sulfonylimines are important synthetic intermediates
in organic synthesis.1 Various useful methods of prepar-
ing these compounds are known.2 Chemla and co-
workers have reported an easy synthesis of
N-sulfonylimines by the reaction of aldehyde, sulfon-
amide and sodium p-toluenesulfinate in aqueous formic
acid, and subsequent treatment of the generated sulfon-
amide sulfone intermediate with sodium bicarbonate.2a

Jennings and Lovely have used titanium tetrachloride
and triethylamine for the synthesis of N-tosylimines.2b

The synthesis of N-tosylimines from aldehydes and
chloramine-T in the presence of tellurium metal was
reported by Trost and Marrs.2c Synthesis of N-sul-
fonylimines based on the preparation and in situ rear-
rangement of oxime O-sulfinates have been reported.2d

Sisko and Weinreb have reported the reaction of alde-
hydes and N-sulfinyl p-toluenesulfonamide for the in
situ generation of N-tosylimines.2e Georg and co-work-

ers have reported the one-flask conversion of aldehydes
and ketones to N-sulfonylimines by the reaction of
N-trimethylsilylaldimine with various sulfonyl chlo-
rides.2f Most of all, simple condensation between alde-
hydes and sulfonamides appeared most frequently.2b,g

Various reagents and conditions have been used includ-
ing the use of molecular sieves and Amberlyst under
Dean–Stark conditions2g or tetraethyl orthosilicate.2h

Nevertheless, it is important to develop an efficient
method of N-tosylimines under mild conditions by
using readily available reagents.

We were interested in the synthesis of N-sulfonylimines
during our investigations on the chemical transforma-
tions of the Baylis–Hillman adducts of N-tosylimines.3

Basically, major problems for the synthesis of N-sul-
fonylimines might be (1) the cleavage of prepared N-
sulfonylimines into starting materials, aldehydes and

Scheme 1.
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sulfonamide, especially in hydrolytic conditions, (2)
limited nucleophilicity of sulfonamide toward alde-
hydes, which makes the equilibrium for the formation
of aminal stage backwards, as a result, requiring strong
acidic conditions in order to eliminate water, (3) side
reactions of aldehydes having acidic �-hydrogen atoms.
In these respects, we focused initially our attention to
find a condition for shifting the equilibrium for the
formation of aminal forwards easily by simply quench-
ing it with acetic anhydride (see, Scheme 1). The use of
acetic anhydride meets our rational approach very well.
The reaction of benzaldehyde (1a) and tosylamide (2a)
in methylene chloride in the presence of acetic anhy-
dride gave the desired benzaldehyde N-tosylimine (3a)
in 81% yield. It is very interesting to note that the use
of acetic anhydride for the synthesis of N-sul-
fonylimines has not been reported.

The same reaction with trifluoroacetic anhydride
showed improved results (88%, entry 1 in Table 1) both
in yield and purity. In Scheme 1, the reaction pathway
is shown with the reaction of benzaldehyde and p-tolue-
nesulfonamide as an example. The equilibrium for the
formation of N-tosyl hemiaminal4 derivative I can be

shifted forward by the following trifluoroacetylation
into II. Next step, elimination of trifluoroacetic acid
from II, can occur more easily than the corresponding
dehydration from I. In the reaction mixture, N-tri-
fluoroacetyl tosylamide (4)5 was found in trace amounts
on TLC. In order to examine the involvement of 4, we
prepared 4 from tosylamide and trifluoroacetic anhy-
dride quantitatively (99%).5 However, the reaction of
benzaldehyde and 4 did not give 3a at all in refluxing
CH2Cl2. From the results the mechanism involving 4
was not seemed plausible. The use of methanesulfonyl
chloride (62%) or p-tosyl chloride (52%) instead of
acetic anhydride or trifluoroacetic anhydride did not
show good results. Thus, we prepared some N-
tosylimines from arylaldehydes by using trifluoroacetic
anhydride and the results are summarized in Table 1.
As shown, various kinds of arylaldehydes showed simi-
lar results (83–89% isolated yields).6 However, the reac-
tion of aliphatic aldehydes with acidic �-hydrogen atom
showed different results. The results are shown in Table
2. As shown in entries 1–3, the corresponding N-tosyl
enamines 5a–c were obtained.6–9 For n-hexanal (1j),
major product was obtained via successive aldol con-
densation followed by formation of N-tosylimine.6

Table 1. Synthesis of N-tosylimines of arylaldehydes
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Table 2. The reaction of aliphatic aldehydes and tosylamide

As a summary we disclosed a facile synthetic method of
N-tosylimines of arylaldehydes by using the simple
concept: elimination of trifluoroacetic acid is easier
than dehydration.
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