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Reactivity of Bis(isonitrosomethylacetoacetato )palladium(II)
with Amines-Aminolysis of Ester Group
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The chemical
reactions
of bis(isonitrosomethylacetoacetato)palladium(II)
with straight
chain aliphatic
amines
(R - NH2, R =CH3, C2H" n-C3H7 and Il-C4H9) have been investigated. Two types of compounds are formed. depending on
the complex: amine mol ratio. With I : 2 mol ratio, the coordinated acetyl carbonyl group condenses with the amine forming a
schiff base, whereas, in the presence of excess of amine, in addition to the above reaction, the methoxy group undergoes
aminolysis. The complexes are characterized by elemental analyses. electrical conductance measurements,
IR. PMR and mass
spectroscopy.

The electrophilic substitution reactions of the electron
delocalized
six-membered
chelate
rings
of />diketonates
have been extensively studied 1. Such
reactions have been investigated to some extent in the
case ofCu(ll), Ni(lI) and Pd(lI) complexes of bideniate
and tetradenate (l-ketoimines2
However, not much
attention has been given to examine the chemical
reactivity of chelated isonitroso derivatives of />diketones, i.e. isonitroso-n-diketones,
the potential
flexidentate ligands possessing four do'nor sites. In this
context. we have shown earlier that the reactions of
bis(isonitroso-/l-t1iketonato)palladium(lI)
with IT-acid
ligands give structurally significant compounds:'. In
this paper, we report the reactions of bistisonitrosomethylacetoacetato)palladium(ll}
with a series of
straight
chain
aliphatic
primary
ammes,
and
characterization
of the products.
Materials and Methods
The parent complex-I was prepared by the reaction
of
PdCI2
with
isonitrosornethylacetoacetate
'.
Methylamine,
ethylamine,
n-propylamine
and 11butylamine (all Reidel grade) were used as supplied.
Organic solvents used were of AR grade.
Electrical conductances
in acetone solution (:::::4
mM solutions of complexes) at 25°C were measured
using Siemens conductivity bridge. Room temperature
magnetic
susceptibilities
of the compounds
were
determined by Gouy method, using Hg[Co(NCS)4J as
the calibrant. IR spectra of the carefully dried (over
PzOs in oacuoi complexes in nujol mull were recorded
on a Carl-Zeiss
UR-IO
automatic
double beam
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spectrometer
equipped with LiF, NaCl and KBr
optics. PMR spectra in CDCIJ were obtained on a
Varian HA-100 0 spectrometer.
using TMS as an
internal standard. The mass spectra were recorded on a
MS-702 spectrometer.
Preparation
of" /la-Ifd
These complexes
were
prepared by the following
general procedure. In a
typical experiment, a mixture of I (0.001 mol) and
methylamine (0.002 mol) in 9(),:" ethanol (50 ml) was
refluxed over a water bath for 30-40 min. The resulting
clear yellow solution was concentrated to 5 ml by slow
evaporation
in a vacuum desiccator. The crystalline
solid obtained was separated by filtration. washed with
dry ether and recrystallized from chloroform-benzene
(I: I, v/v) mixture.
Preparation 0/ l/la-/lldThe following is the
genera! procedure
for the preparation
of these
compounds. A solution of I(0.001 mol) and an amine
(0.01 mol) in 90°" ethanol (30 ml) was refluxed over
water bath for 30-100 min. which gave a clear orangeyellow solution. Orange-yellow crystals were obtained
after concentrating
the solution
in uacuo. The
complexes were recrystallized as before.
The complexes obtained by the reactions of I with
arnines are brilliantly coloured (yellow or orangeyellow) crystalline solids, readily soluble in common
organic polar solvents. They are non-electrolytes
in
acetone (AM < 2 ohm--] cm 2 mol ]). The diamagnetic
nature of the complexes indicate the square-planar
stereochemistry around Pd(lI)
Results and Discussion
Characterization oj'Jla-lId---The IR spectrum of the
parent complex-I shows four characteristic bands at
1210,1520,1600
and 1705 ern 1, assignable to vNO,
coordinated
\lCO, vCN and noncoordinated
\lCO,
respectively. The TR spectra of these complexes exhibit
all the characteristic vibrational bands of the parent
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complex, except for the absence of the coordinated
yCO and the appearance of a new band of medium
intensity in the region 1615-1625 ern -I. The position of
the latter corresponds
to yCN of a coordinated
azomethine moiety". From these results it may be
concluded that the coordinated carbonyl group of I
reacts with amine forming the schiff base, the nitrogen
of which then coordinates to Pd(lI). The complexes
are, therefore, formulated as II with a trans-symmetric
structure (Scheme I). The elemental analyses (Table I)
are consistent with this formulation. In agreement with
the proposed structure, the PMR spectral data (Table
2) of the complexes display a single set of signals
associated with OCH3 (6 ~ 3.86), CH3 (6 ~ 2.24) and
protons of the =NR moiety.
The mass spectrum oflIa is dominated by an intense
ion peak at m]z = 420, which corresponds to the parent
molecular ion, C 12H IsN406Pd ". The parent ion peak
consists of a bunch of lines corresponding
to the

Table I-Elemental
Complex

Calc.
M+
(Found)

Analyses and Molecular
Complexes

Weights of the

Calc. ~~(Found)
~---

C

H

N

Pd"

420.4
(420)
448.4

34.25
(33.80)
33.46

13.32
(13.01)
12.49

lid

(448)
476.4
(476)
504.4

25.31
(25.15)
23.73
(23.44)
22.33
(20.02)
21.09

IlIa

(504)
418.4

(37.15)
40.30
(40.00)
42.82
(42.34)
34.42

4.28
(3.98)
4.90
(462)
5.45

IIIb

(418)
474.4

IIIc

(474)
530.4

IIId

(530)
586.4

lIa
JIb
IIc

(586)

(34.01)
40.47
(40.11)
45.24
(45.00)
49.11
(48.78)

(5.12)
5.94
(5.55)
4.78
(4.42)
5.90
(5.40)
6.79
(6.40)
7.50
(7.25)

(12.21)
11.75
(} 1.51)
11.10
(10.61)
20.08
(19.90)
17.71
(17.40)
15.84
(15.55)
14.32
(14.10)

(20.91)
25.43
(25.10)
22.43
(22.10)
20.06
(19.85)
18.14
(17.98)

ATO)pALLADlUM(JI)

different isotopes of Pd, the most abundant
being
16°Pd. The parent ion fragments through a loss of CO
with OCH3 migration.
This novel rearrangement
involving OCH3 migration
is supported
by the
appearance of a peak at mlz = 392. Interestingly, the
spectrum also displays a less intense peak at m]: = 389
which corresponds to a loss of OCH3 group with CO
migration. Such migrations of functional groups in
metal complexes have been established in our earlier
work 5. Complexes Ilb, IIc and lId also show similar
mass spectral features.
Characterization of Illa-I lId-Reactions
of I with a
large excess of amines (complex: amine mol ratio,
I : 10) yielded these compounds. The IR spectral data
of these complexes suggest the formation of schiff base
as in II. In other words, the coordination chromophore
in IIIa-IIId is the same as that in IIa-IId. However,
significant spectral changes are observed in the region
1650-1680 and 3300-3325 ern -I. The yCO in the
spectra of IIIa-IIId is shifted to lower energy by 30-55
cm -I and the position of this band is in the region
expected for an amido carbonyl group". Further, a
hroad band appears in the region 3310-3325 em -I,
which is assignable to yNH of a secondary amino
group. The PMR spectra of the complexes show the
absence of methoxy proton signal and appearance of
signals associated with the protons of an alkylamido
moiety (Table 2). The IR and PMR data, therefore,
support the fact that in the presence of excess of amine,
the ester group of I undergoes aminolysis yielding the
corresponding
alkylamido
derivatives (Eq, I). The
formulation of the complexes IIIa-IIId has also been
supported by elemental analyses and molecular weight
determination
(Table I).

"Palladium was estimated gravimetrically as dimethylglyoximate
after decomposing the complex.
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In conclusion, the results of the present studies
demonstrate
that two types of products
can be
obtained
by the reactions
of chelated
isonitrosomethylacetoacetate
with amines and the nature of
o
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--------------------Table 2-PMR Data (b, ppm) of the Complexes
Complex

-CHJ
(5)"

-OCHJ

C=NR

(s)"

in CDCIJ
-OC(NHR)

--------

----

R
IIa
lIb
lIe

2.24
2.23
2.27

3.86
3.85
3.91

lid

2.30

3.86

IlIa
J1Ih
IIlc

2.60
2.30
2.58

J1Id

2.61

3.39(s, 6)
1.09«(, 6), 3.78 (q, 4)
I.02(t , 6), l.58(m, 4)
3.85(q. 4)
1.01(1,6). I.5LXm, 8)
3.7&.,m,4)
3.4(5. 6)
1.22(5, 6), 3.9&.,q. 4)
0.99(1. 6). 3.8(Xq, 4)
0.98(1.6).
3.90 (q. 4)

2.87(5. 6)
1.19(1. 6). 3.4(Xq. 4)
I.2LXI. 6). l.3(Xm. 8)
3.28(q. 4)
1.45(111.16) 1.22(1. 6). 3.3(Xq. 4)

9.45
9.52
9.60
9.70

(a) signals integrated for six protons: (b) signals integrated for two protons
Abhreviations:
s = singlet: I = triplet: 4 = quartet and 111= multiplet

the prodllt:ts can be controlled by the complex: amine
mol ratio (I : 2 for complexes I1a-I1d and I: 10 for
complexes lJIa-llId).
Finally, we believe that the
aminolysis of the ester group of the coordinated ligand
observed in this work appears to be the first example.
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