
Tetrahedron Letters 47 (2006) 2973–2975
An efficient preparation and some reactions of 2-dimethyl-
aminomethylene-1,3-bis(dimethylimonio)propane diperchlorate
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Abstract—An alternative preparation of 2-dimethylaminomethylene-1,3-bis(dimethylimonio)propane diperchlorate from malonic
acid is described along with its application to the synthesis of 2,4,6-trisubstituted phenols and 2-(N-(2,2-diformylethenyl)-
amino)pyridine.
� 2006 Elsevier Ltd. All rights reserved.
If one examines the literature of vinamidinium salts,1

their potential utility as three-carbon building blocks
for a wide array of carbocycles and heterocycles
becomes apparent. Vinamidinium salts can regioselec-
tively incorporate an appended substituent onto a new
ring system, making them attractive starting materials
for the synthesis of new medicinal2 agents. The regenera-
tive character of vinamidinium salts has been demon-
strated in both electrophilic reactions such as
halogenation, nitration and Vilsmeier type alkylations,3

and in nucleophilic reactions with amines and carbon
nucleophiles.

The nucleophilic reactions have been the most exploited
and have led to the synthesis of some polycyclic aro-
matic and heterocyclic compounds.4–6 Vinamidinium
salts have been used to alkylate the activated methylenes
of various nitriles,6,7 however, there are few reports on
the alkylation of other types of activated methylene
compounds.8,9
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We now report, that 2-dimethylaminomethylene-1,3-
bis(dimethylimonio)propane diperchlorate 2 can be
prepared in excellent yield (92%) from commercially
available and inexpensive malonic acid under Vilsme-
ier–Haack conditions and was precipitated as the
perchlorate. Compound 2 has been previously prepared
from a-bromoacetic acid10 and phosphonoacetic acid11

in yields of 60% under the same conditions. We obtained
the vinamidinium salt 2 by the reaction of malonic acid
with phosphorus oxychloride and N,N-dimethylform-
amide at 90 �C until carbon dioxide evolution ceased12

(approximately 6 h). When the aqueous sodium perchlo-
rate was added to the corresponding vinamidinium salt
precipitated (Scheme 1).

This preparation of 2-iminiovinamidinium salt 2 from
malonic acid has distinct advantages over the bromoace-
tic acid method since the reaction is less exothermic and
so is easier to control. In addition, malonic acid is less
irritant than bromoacetic acid.
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Table 1. Condensation of various b-keto-esters with 2-iminiovinamid-
inium salt 2

b-Keto-ester R R0 Producta Yield (%)

3a H CH3 6a 83
3b H C2H5 6b 80
3c C2H5 CH3 6c 78
3d C2H5 C2H5 6d 82
3e n-C3H7 C2H5 6e 74
3f n-C4H9 C2H5 6f 73

a All products were characterised from their 1H NMR, 13C NMR and
mass spectroscopic data.15

Figure 1. ORTEP view of compound 8.
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With the desired salt in hand, we next condensed it with
various b-keto-esters (Scheme 2).

When vinamidinium salt 2 was treated with enolates
generated in situ by reaction of sodium alkoxide with
b-keto-esters13 3 at 80 �C for 4 h, the desired phenols14

6 were isolated in good yields after hydrolysis with
1 N HCl in THF at room temperature. The results are
shown in Table 1.

When salt 2 was reacted with 2-aminopyridine in etha-
nol, 2-(N-(2,2-diformylethenyl)amino)pyridine 8 was
produced unexpectedly14 in 81% yield. This presumably
happens because the intermediate 4-hydroxy(4H)pyr-
ido[1,2-a]pyrimidine-3-carbaldehyde 7 is water sensitive
and ring-opens to an aldehyde (Scheme 3). The structure
of 8 was confirmed by X-ray analysis and is depicted in
Figure 1.15
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In conclusion, we have found that 2-dimethylamino-
methylene-1,3-bis(dimethylimonio)propane diperchlorate
2 can be prepared in excellent yield from commercially
available malonic acid. This salt undergoes annulation
reactions with b-keto-esters 3 to provide 2,4,6-trisubsti-
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tuted phenols 6 in satisfactory yields and also reacts with
2-aminopyridine to give 2-(N-(2,2-diformylethenyl)-
amino)pyridine 8.
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(300 MHz, CDCl3): d 6.98 (d, J = 8.1 Hz, 1H), 7.10–7.14
(m, 1H), 7.67–7.73 (m, 1H), 8.35 (dd, J1 = 4.8 Hz,
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Mass m/z (EI, 30 ev): M+ 176. Crystallographic data for
structure 8 has been deposited with the Cambridge
Crystallographic Data Centre as supplementary publica-
tion number CCDC 297480. Copies of the data can be
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