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Palladium-Catalyzed Hydrodehalogenation of
Haloaromatic Compounds

Paras N. PANDEY*, Makhan L. PURKAYASTHA
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793003, India

The reductive dehalogenation (hydrodehalogenation) of aro-
matic C-halo compounds has extensive synthetic applications.
In general, palladium and its compounds are used for this hy-
drodehalogenation'~>. We report here a new simple method
for the hydrodehalogenation of aryl chlorides, bromides, and
iodides in high yield by heating these aryl halides in formic
acid/dimethylformamide in the presence of a catalytic
amount of palladium-on-carbon.
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Table. Hydrodehalogenation of Aryl Halides with Palladium-on-Carbon in Formic Acid/Dimethylformamide
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Educt Product

Molar ratio
Pd : Educt

Reaction Yield

@a — @ 0.026

c&—/\iz\—NHg — @-NHz 0.030

Cl—(@—OH ——> @—OH 0.030
Cl—@—NOZ — @—NHz 0.037

HaC H3C,

c1—<\;,/ OH —_— @-OH 0.034
§ R
OO — OO
- 1§ 1
Cl4<\‘__/>—(?~CH2-—CH3 —_— @-C—CHZ—CHg 0.040
cr—@—cm—cm—ct —— @-cm—cm—m 0.052

<)o — 0.037
Q-cm — om 0.040

Br
Br

e 0.049
<) — @ 0.048
J—@-NHz - @'NH: 0.052

m.p. [°C] or b.p. ['C]/760 torr
time [h} [%0) -

found reported”
4 85-90 b.p. 80° b.p. 80.1°
3 90-95 b.p. 183-184° b.p. 184.13¢
b 80-85 m.p. 42-43° m.p. 43°
3 85-90 b.p. 184° b.p. 184.13°
sb 85-90 b.p. 200-202° b.p. 202.2°
sh 80-85 m.p. 47-48° m.p. 48.1°
6" 80-85 m.p. 18° m.p. 18.61°
b 80-85 b.p. 196-197°¢ b.p. 197-198¢
3 85-90 b.p. 80° b.p. 80.1°
3 80-85 b.p. 110-111¢ b.p. 110.6°
3b 80-85 m.p. 79-80° m.p. 80.55°
2¢ 90-95 b.p. 80° b.p. 80.t°
S 90-95 b.p. 184° b.p. 184.13°

“ The reactions were monitored by G.L.C. and were terminated after the starting halo compounds had been consumed.

" Completion of the reaction was determined by T.L.C.

Py
7
Pa—C/HC  /DMF,V
OH
Ar—X Ar—H

X=Cl,Br,J

The hydrodehalogenation can also be achieved by refluxing haloaro-
matic compounds in formic acid alone in presence of palladium, but it
was observed that the reaction rate is very slow. To assess the function
of dimethylformamide as reducing agent the reaction was carried in
the absence of formic acid; hydrodehalogenation does not take place
under these conditions.

In the case of halonitroarenes, the nitro group is reduced to
an amino group in the reaction. Other functionat groups pres-
ent such as ketonic carbonyl groups remain unaffected.
Fluorobenzenes are not hydrodefluorinated by our method;
thus, under the conditions used by us 4-fluoronitrobenzene is
reduced to 4-fluoroaniline (20 h at reflux temperature). Ali-
phatic C-halo compounds do not undergo the hydrodehalo-
genation described here; thus, chlorocyclohexane remains
unaffected. Chloroalkylchloroarenes are selectively hydro-
dechlorinated at the aromatic ring.

The use of easily available reagents, the simple performance,
and the high yields render our method advantageous over
other methods for the same purpose'. The only costly reagent,

5% or 10% palladium-on-carbon, is used in catalytic amounts
and may be recovered with only little loss in activity.

Hydrodebromination of 1-Bromonaphthalene; Typical Procedure:
I-Bromonaphthalene (2 g, 9.7 mmol) is dissolved in formic acid (85%,
S ml) + dimethylformamide (25 mi), 10% palladium-on-carbon (0.5 g,
0.47 mmol) is added, and the mixture is refluxed for 3 h. T.L.C. analy-
sis (5% silver nitrate/silica gel, hexane as solvent) then shows comple-
tion of the reaction. The mixture is cooled, the catalyst is filtered off
and washed with benzene, and the filtrate is diluted with water (50 ml)
and extracted with benzene (3 x 25 ml). The combined organic layer is
washed with water (50 ml), 10% sodium hydrogen carbonate solution
(50 mi}, and saturated sodium chloride solution (20 ml). The solvent is
removed and the residual crude product (1.2 g) purified by sublima-
tion to give white flakes of naphrhalene; yield: 1.0 g (81%); m.p. 79-
80 °C (Ref.%, m.p. 80.55 °C).

The analogous reactions with halobenzenes and their simple deriva-
tives were carried out on 10-20 g scales. After removal of the catalyst,
the products were isolated by fractional distillation.

FPart of the present work was completed at the School of Chemistry, Uni-
versity of Hyderabad, in the Laboratory of Professor G. Mehta, during
visit of the School by one of the authors (P. N. P.) as U.G.C. National
Associate. The authors are thankful to U.G.C. for financial assistance.
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