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Preparation of Benzamide by Hydration of Benzonitrile with
Palladium Acetate and Phenylarsonic Acid as Synergistic Catalyst
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Ministry of Education, Beijing Institute of Technology, Beijing 102488, China)

Abstract: A new catalytic method for benzonitrile hydration in the absence of solvent was developed by using
palladium acetate and phenylarsonic acid (molar ratio npn,=3:2) as catalyst, which exhibited high catalytic
activity (space-time yield (STY)=186 mol -kg™ +h™) and recyclability. Moreover, the product can be isolated as pure
crystals and filtered from the reaction mixture after the reaction system cooling to low temperature (0 °C), and the

product was characterized by 'H NMR, “C NMR and FT-IR.
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Scheme 1 Preparation of benzamide by benzonitrile

hydration
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Table 1 Yield and STY of benzonitrile to benzamide with different catalysts

Catalyst Solvent T/%C t/h Yield" / % STY" / (mol -kg™'-h™) Reference
Pd(OAc).&PhAsOsH, — 90 0.5 >99 186 this work
Pd(OAc), — 90 0.5 trace — this work
PhAsO;H,! — 90 0.5 trace — this work
TBA-Na-SrPdy(pent);* — 80 10 98 10 this work
Nig;Mny;0 H,0 140 15 99 1 [3]
Au@PS' H,0 130, MW* 1 88 2 [4]
(IPr)Au(NTf)* THF/H,0 140, MW 2 99 29 [5]
TBA-T" DMF 90 9 96 1 [6]
Ru(OH)/ALO; H,0O 140 6 99 unknown 9]
Pd/C-500Hox' H,0 135 24 96 0.5 [10]
Pd(0Ac).&Sc(OTH)y AcOH 30 12 80 1 [11]

* Determined by GC analysis; " STY =1 e (Meaatyat), Where nyiq is the amount of product, My is the quality of catalyst, and ¢ is the

reaction time; © Usage amount of Pd(OAc), were 15 wmol; ¢ Usage amount of PhAsOs;H, were 10 pmol; © TBA-Na-SrPd »(pent);=(C ¢HzN);Na[Sr-
Pd,06(OH)3(PhAsO3)s(CsHy02)s] - 0.5CsH0,Na - 22H,0; reaction conditions: catalyst (5 mg), H,O (9 L), benzonitrile (1 mL), 90 °C, 0.5 h; " Au@

PS=polystyrene-supported gold nanoparticles; ¢ IPr=N,N’-bis(2,6-diisopropylphenyl)imidazol-2-ylidene, NTf,=bis(trifluoromethanesulfonyl)amide;
" TBA-I=(CsHzN)y [y-HoSiW 03Pd, (OAc),]; F Pd/C-500Hox was prepared by exposing Pd/C-500H to air at 25 °C; Pd/C-500H was prepared by

reducing a commercial Pd-carbon under a flow of 100% H, (flow rate=60 em’+min™") at 500 °C for 10 min and cooled to room temperature in a

flow of He; ' OTf=trifluoromethanesulfonate; * under microwave irradiation.
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plots of the benzonitrile hydration reaction
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Inset: photographs of (a) reaction at 90 C for 0.5 h, (b) cooling
from 90 to 25 °C
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