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Ligand-Free C-C and C-0O Cross-Couplings

with Pd—ZnFe204

Pd-ZnFe,O4 (Pd: 0.15 mol%)
K>COj3 (2.5 equiv)

(1 equiv) (1.5 equiv)

Selected results:
R' = H; 90% yield (12 h)

Rl O — O R‘ Me; 82% yield (13 h)

= NOy; 93% yield (12 h)
R‘ Br; 70% yield (12 h)

EtOH, reflux, 12-14 h

¢ \>—<: > Q)
RIMN=

70-93% yield, 8 examples

OMe
82% yield (14 h)

Pd-ZnFe,O4 (Pd: 0.15 mol%)

RZ—Q—NENB-F4 + g

(1 equiv) (1.5 equiv)

Selected results:
=H; 81% yield
&\ = Me; 85% vyield
COOEt R2 OH; 85% vyield

H,0, 40 °C, 4 h

O_\\_Rs

80-87% yield, 10 examples

= Me; 80% vyield
4&\ = COMe; 84% yield
Ph R2 CN; 85% yield

Pd-ZnFe,O4 (Pd: 0.15 mol%)

K4Fe(CN)g (0.7 equiv)
EtsN (1.2 equiv)

(1 equiv)
Results:

DMF, 100 °C, 10-13 h

RN—

75-91% yield, 8 examples
OMe

O Do ol o ol oo Con

90% yield (X = 1,10 h)  85% yield (X =1, 11 h)

91% yield (X

=1,10h)  86%yield (X=1,10h) 75% yield (X =1, 12 h)

81% yield (X = Br, 12 h) 83% yield (X = Br, 13 h) 85% yield (X = Br, 12 h)

Pd-ZnFe,O4 (Pd: 0.15 mol%)
KoCOg3 (2 equiv) X S

+ HO

(1 equiv) (1.3 equiv)

Selected results:

ON—7 | RS @4

DMSO, 110 °C, 3.5-5 h Pz =

81-92% yield, 11 examples

BORCINACHOACOIONS

89% yield (X = CI, 4 h)

85% yield (X =Cl, 5 h)

92% yield (X = CI, 3.5h)  84% yield (X =1, 4 h)

Significance: The superparamagnetic Pd-
ZnFe,0, catalyst was prepared by adding palladi-
um nanoparticles into a suspension of ZnFe,O4
magnetic nanoparticles in water. Pd-ZnFe;O4
catalyzed the Sonogashira coupling (8 examples,
eq. 1), the Heck—Matsuda coupling (10 examples,
eq. 2), the cyanation of aryl halides (8 examples,
eg. 3) and the Ullman coupling (11 examples, eq.
4).
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Comment: In the Sonogashira coupling of iodo-
benzene with phenylacetylene and the Ullmann
coupling of 4-nitrochlorobenzene with phenol, the
catalyst was recovered and reused twice without
significant loss of catalytic activity.
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