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A Newer Synthesis of Formamidines Used as

Acaricide-Insecticides

Janos BEsAN, Laszlo KUuLcsAR, Miklos KovAcs
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Advantageous manufacturing methods for chlordimeforra
are the chlorination of N'-(2-methyiphenyl)-N,N-dimethyl-
formamidine or the condensation of 4-chloro-2-methylanil-
ine with dimethylformamide. For the latter method, 4-
chloro-2-methylaniline is produced by chlorination of 2-
methylaniline with protection of the amino group by acyla-
tion.

In this communication it is shown that N'-aryl-N,N-dial-
kylformamidines 5 can be prepared directly from acylanil-
ides 1 without removal of the protecting acyl group and
with the simultaneous formation of acyl chlorides 4 i3
equimolar amounts.

Rl
Il /
Ar—NH—C—R' + 0=CH—-N
g3
1 2
S0cl, (3a) 2
POCL, (3b) or PCL3(3C) R
Ar—N=CH—N
-R'--CO—ClL (4) N3

5

Formamidines 5 are now produced by heating acylanilides
1, dialkylformamides 2, and condensing reagents 3 in suita-
ble solvents. The reaction can also be carried out in the ab-
sence of solvents.

The main advantages of this new synthesis are:

- the carboxylic acid used to protect the amino group can
be recovered as acyl chloride,

- there is no need to use an excess of the condensing
agent.

The mechanism of the reactions may be similar to one described by
Pedersen®. Acylanilides and dialkylformamides are in equilibriura
with formanilides and dialkylacylamides. Reagents 3 react with the
latter compounds producing acyl chlorides 4 and the intermediatc,
such as 6 in the case of reagent 3b. The intermediate reacts with the
enol form of formanilides giving formamidines 5.

0

N ||/Cl
AP

R3 ct 6

R2

Formamidines 5; General Procedures:
Method A: in a solvent: Reagent 3 (0.1 mol) is added dropwise t
dialkylformamide 2 (0.1 mol) in the solvent (25 ml) at a tempera-
ture below 30 °C. This mixture is added to a suspension of the acyl-
anilide 1 (0.1 mol) in the same solvent (50 ml) at the reaction tem-
perature (Table). The mixture is heated at this temperature for the
time given, the acyl chloride 4 is distilled, the reaction mixture is
heated further, and then allowed to cool to 60 °C. Water (50 mi) is
added dropwise to the mixture which is then stirred for 0.5 h. After
separation, the aquecus phase is treated with 5 molar sodium hy-
droxide solution (100 m1) and is extracted with benzene (2 x 25 mh.
The combined benzene phases are washed with water (25 ml;,
dried with sodium sulphate, and the benzene is evaporated. The re-
sidue is a pale brown oil of 97% purity as determined by G.L.C.
(10% SE-30 on Chromosorb W 80/100 mesh, 190-250°C); yield of
3; 70-89%; yield of acyl chloride 4: ~90%.
Method B: in the absence of solvent: Acylanilide 1 (0.1 mol) is
dissolved in dialkylformamide 2 (0.1 mol) at 100°C and phospho-
ryl chloride (3b; 9.2 m}, 0.1 mol) is added dropwise to the mixture
during 0.5 h with simultaneous distillation of acyl chloride 4. Fur-
ther procedure is similar to that described above.
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