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We have previously reported® the preparation of polyhalo-
arylcopper compounds or their complexes by two basic procedures:
(i) addition of a copper(I) halide to a polyhaloaryl-Grignard
reagent or lithium compound; and (ii) addition of a polyhalo-
arene to lithium dimethylcopper. All methods have been used
to prepare 2,3,5,6-tetrachloro-4-pyridylcopper but, generally,

preparation via the Grignard reagent gave the highest yields of
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the various products. The easiest and least expensive method
of preparing the pyridylcopper compound is also via the Grignard
reagentg, 2,3,5,6—tetrachloro-4—pyridylmagnesium chloride. The
copper compound 1s very stable, even at elevated temperatures
and, for example, on heating at 100° with iodobenzene in the
absence of other solvents afforded 4-phenyltetrachloropyridine
in 55.5% yield. We have found that the copper compound reacts
exothermally with acid chlorides to give 2,3,5,6-tetrachloro-
4-pyridyl ketones in 60-70% yields and provides a useful route
to such compounds. 2,3,5,6-Tetrachloro-4-pyridylcopper also
reacts easily with allyl bromide at the ambient temperature to
give U4-allyltetrachloropyridine.

Some typical details are given for the preparation of the
copper compound, and from this compounds containing the

2,3,5,6-tetrachloro-4-pyridinoid nucleus.

Experimental

2,3,5,6-Tetrachloro-4-pyridylcopper.

The Grignard reagent, 2,3,5,6—tetrachloro—M—pyridylmagnesium
chloride, was prepared as reported®. Pentachloropyridine (12.62
g., 0.05 mole) in dry THF (100 ml.) was added to magnesium turn-
ings (1.32 g., 0.055 g. at.) in a small volume of THF over 30
minutes while cooling at -10° (ice-salt bath). The mixture was
stirred at -10° for 2 hr. and then filtered. By titration® of
3 ml. aliquots the dark red solution was found to be 0.28 N and
the yield of the Grignard reagent was 90.5%. This solution gave
Color Test I%. The Grignard reagent could be detected when the

solution was 0.08 N although the Malachite Green color developed
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slowly and was easily masked by excess iodine. However, any
excess iodine can be removed by dropwise addition of a dilute
solution of sodium thiosulphate. To the solution of the
Grignard reagent at 0O° was added copper{I) iodide® (10.0 g.,
0.05 mole). Color Test I on the mixture was negative within 1
hour. However, the mixture was usually stirred at 0° for a few
more hours to ensure complete formation of the copper compound.

Freshly prepared® copper(I) chloride can also be used.

Reaction with benzoyl chloride.

To the copper compound [prepared as above from pentachloro-
pyridine (10,0 g., 0.04 mole), magnesium (1.07 g., 0.04L4 g, at.)
and copper(I) iodide (7.7 g., 0.04 mole)] in THF at 0° was added
benzoyl chloride (6 ml,, 7.3 g., 0.052 mole) and the mixture
stirred for several hours. Copper salts were removed by addition
of aqueous ammonium chloride and ammonium hydroxide. The mixture
was extracted with ether (2 x 100 ml,). After drying (MgSO4),
the ether-THF solution was evaporated to dryness and the residue
chromatographed on a column of silica gel in carbon tetrachloride.
Removal of the solvent from the eluate and crystallization of
the so0lid so obtained from ethanol afforded U4-benzoyltetra-
chloropyridine (8.1 g., 63%), m.p. 134-135°. The compound was
identical to that obtained by oxidation of 4-benzyltetrachloro-
pyridine”.

In a similar preparation on the same scale but employing
copper(I) chloride (4.0 g., 0.04 mole) the yield of 4-benzaoyl-
tetrachloropyridine was 7.8 g., 61%.IR (CCl,): 1685 (C=0), 1316,
max (€)3 233 mp (15900),
260 (16000), 292.5 (6700). H NMR (CCl4): singlet 2.7r.

1103 em * (CsC14N). UV (cyclohexane) \
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Reaction with allyl bromide.

2,3,5,6—Tetrachloro—4—pyridylcopper was prepared as above
from pentachloropyridine (12.62 g., 0.05 mole), magnesium
(1.32 g., 0.055 g. at.) and copper(I) chloride (5.0 g., 0.05
mole) in THF. To the copper compound at the ambient temperature
was added allyl bromide (6.7 g., 0.055 mole) and the mixture
stirred for six hours. The reaction was slightly exothermic
Copper salts were removed by addition of ammonium chloride
solution and the mixture extracted with ether (2 x 100 ml.).
The dry (MgS04) ether-THF sclution was fractionally distilled to
yield 4-allyltetrachloropyridine(8.4%4 g., 76.4%), b.p. 99-
101°/0.1 mm. IR (1liq. film): 1637 (C=C), 1530, 1330 cm *
(C5C14N). The *H NMR spectrum was typical of allyl compounds®.
[Found: C, 37.01; H, 2.02. Calc. for CgHsCl.,N: C, 37.40; H,
1.96].

In a similar preparation on a smaller scale (0.03 mole) and
employing copper(I) iodide the yield of 4-allyltetrachloropyri-

dine was 5.55 g., 72%.
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