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Preparation of Ketazine by Catalysis of Palladium Complexes

Tadatsugu YOSHIKUNI

Palladium complexes were used successfully as catalyst for preparation of ketazine. High yield of ketazine
was achieved by using a slight amount of chelate compound with oxidant. The excellent characteristic of these

catalysis was capability of recycle to hold high yield of ketazine.
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H,0,+2KI+H,S0O, — K,S0,+2H,0+1, (2)
H,0,+N,H,-H,S0, — (NH,),S0,+0, (3)
(R,C = N), +H,S0, +2H,0 —
2R,C = O+N,H,.H,S0, (4)
N,H, H,S0, +2I,+6NaHCO; —
N, +6CO,+4Nal+Na,S0O,+6H,0 (5)
R,C = NOH+3I,+3H,0 —

R,C = O+HNO; +6HI (6)
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Table 1. Ratio® of retention time for acetoneazine.

Byproduct Structure Ratio
acetoxime (CH;),C=N-OH 0.41
acetylacetone CH,COCH,COCH;, 0.72
mesityloxide® (CH,),C=CHCOCH, 0.79
diacetonealcohol (CH,),C(OH)CH,COCH, 0.91
acetoneazine (CH;),C=N—-N=C(CHj), 1.00
diacethylmonooxime |CH,;C(=NOH)COCH, 1.10
pinacol {(CH,),C(OH) }, 119
acetonylacetone CH,;COCH,CH,COCH, 1.45
phorone® {{CH;),C=CH},CO 4.86
triacetoneamine® NH={C(CH,),CH,},CO 4.94

a) Condition in GC method : Column temp.; 110°C, Initial
temp. ; 120°C, Column ; SE-30GCZ, Length ; 2m.
b) see ref 16.
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Table 2. Yield® of azine by palladium complexes.

Complexes MEZ(%) | AZ(%)
[Pd(NH,).]Cl, 716 94.3
[Pd(NH 3201] 68.1 88.8
[Pd(NH, )2]ClL, 61.9 78.8
[<w102 57.5 75.4
[Pd{py).Cl,] 55.2 714
[Pd(NH,), (NH,CH,),]Cl, 41.2 55.9
[Pd(NH,CH,),]Cl, 38.6 459
[Pd(NH,CH,),Cl,] 38.1 411
[Pd(en),]Cl, 23.2 26.1
{Pd(trien)] (CIO,), 18.2 21.7
PdCl, 11.2 18.6

a) based on oxidant H,O,.
Condition : complexes ; 0.27 mol, acetone ; 10.9 mol, NH,
OH ; 42.1 mol, H,0, ; 1.0 mol, cydta ; 0.009 mol.
H,0, was added droppwise at 0°C in solution by peris-
taltic pums over 30 min. to warm gradually till 40°C.
Then the solution was stirred for 12 h at 40°C.
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Fig.1 Relationship between acetonazine yield and alterna-

tive reaction.
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Fig.? Effect of chelate for oxidant.
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Table 3. Preparation of ketazine derivatives®

(R, RIC=N), Yield Selectivity

R R! (%)° (%)
CH, CH, 94.3 98.6
CH, C,H, 71.6 78.3
C,Hq C,Hs 68.2 704
CH, (CH;),CH 54.1 60.3

(CH,)s 222 25.7
CH, CsH; 2.4 15.3
CH,COCH, CH, 2.1 9.8

a) Condition: see in Table 2.
b) ketazine yield based on H,0,
¢) {ketazine/(ketazine +oxime) ;x100
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Fig.3 Active capacity of the recovered catalysis.
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Scheme 1 Synthetic scheme for the production of hydrazine

on recycle process.
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