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Bis(ethylenediamine)palladium(II)-Bis(oxalato)palladate(II), (Pd(C,HgN,), Pd(C,0,),)%] =+

9 Hol e o AR FEEE XAl AAYOL AT, of

AR L DA Aol 3, FTE

P2,/c(F WE=14)o|c}. FAEE a=6.959(2), b=13.506(2), c=15.339(2) A, B=99.94(3)°]
W, V= 1420 A®, F,=509.04, D.=2.380 gcm”®, F =992, 1=25.46 cm, Z=40]t}. 3-nkz] 52

A7l &

Ssle, RS R4 oz Eg o, 24

S5} A7} 9l AHE 43 372 A9]om Mo-Ka X-A(A=0.7107 )<
e Auskdeln, A5 5% Ee

A

1472742 Aol Bsle R=0.021, R,=0.030, R,=0.032 2 S=2.10°|¢]lc}. 7¢£°1ic 2

TEA FEFERH, 0|5
7402 wjedsle] slek.

£ A T2 a-5S ulelA] WA )7} 3.41 AQl 0)F A7} 344 A

Abstract

Crystal structure of Bis(ethylenediamine)palladium(II)-Bis(oxalato)palladate(Il) has been
determined by X-ray crystallography. Crystal data: (Pd(C,HN,), Pd(C,0.),), F,=509.04,
Monocline, Space Group P2,/c (No 14), a= 6959(2) b=13.506(2), c=15.339(2) A, B=99.94(3),
Z=4, V=1420 A3 D.=2.380 gem®, pu=25. 46 cm’, Fion=992. The intensity data were col-
lected with Mo-Ka radiation (A=0.7107 A) on an automatic four-circle diffractometer with
a graphite monochromater. The structure was solved by Patterson method and refined by
full matrix least-square methods using unit weights. The final R and S values were R=0.021,
R,=0.030, R;;=0.032 and S=2.1 for 1472 observed reflections. The essentially planar com-
plex anions form diade of interplanar distances of 3.41 A and their diads are stacked along a-

axis with interplanar separation of 3.44 A.
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Table 1. Experiment data for the X-ray diffraction
study
[Pd(en),]-[Pd(ox),]

a=6.959(2) A_
b=13.506(2) A
c=15.339(2) A

p=99. 94(3)°
V=1420 cm’
Crystal =Pale yellow
Formula :Pd2C5N303H16
Space group =P2,/c (No=14)
Z =4
Mol. Wt. =509.04
Dcale. (g/cm”) =2.380
u (mm™) =25.456
Feoon =992.0 .
Radiation =Mo-Ko, 0.7107 A
Monochromator =Incident beam, Graphite
Mode =0/20
20-range() in search ~ =1-22°
HKL ranges =H -7 to 7
=K 0 to 14
=L -14 to 14
Correction =Lorentz, Polarisaton,
Linear decay
(av. 1.00068 on I)
=Empirical absorption
(DIFABS)
0.899-1.036
Reflection =3605 total

=1810 unique
=1472 with I>30(D)

Parameter refined =199
" R, wR, R@all) on F =(0.023, 0.030, 0.032
Maximum shift e.s.d =0.0
Goodness of fit =211
Ap (e/A%) =+0.59
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Table 2. Atomic coordinates and equivalent isotropic
thermal parameters of nonhydrogen atoms

[PA(C;HN,),J[PA(C:00),]] A 72 73

Table 3. Bond distances (A) and Bond angles (") with
e.s.d.'s in parentheses

Atom X y z B(A) A. Bond distances (A)
Pdl 0.22153(8) 0.36202(4) 0.24275(4) 2.44(1)  Pdl-----N1  2.037(6) N1------ Cl 149D
N1 0.0434(8) 0.2496(5)  0.1901(4) 3.1(1) Pd1-----N2  2.032(6) Cl------ C2 152D
Cl  0.101(1) 0.2188(7) 0.1048(5) 3.7(2) Pdl-----N3  2.043(6) C2------ N2  1.49(1)
C2  0.323(1) 02216(6) 0.1183(5) 3.4(2) Pdl-----N4  2.041(7) N3------ C3 151D
N2 0.3846(8) 0.3230(5)  0.1504(4) 2.9(1) C3------C4  1.51(1)
N3  0.4039(9) 0.4725(5) 0.2975(4) 3.4(1) C4------N4  1.50(1)
C3  0.309(1) 0.5259(6) 0.3653(6) 4.3(2) Pd2-----01  1.994(5) C6------ 02  1.289(9)
C4 0.196(1) 0.4514(6)  0.4093(5) 4.0(2) Pd2-----02  1.984(5) C6------ 06  1.226(9)
N4 0.0617(9) 0.3978(5) ~ 0.3379(4) 3.7(1) Pd2-----03  1.992(5) 03------C7  1.290(9)
Pd2 0.71809(8) 0.42048(4) 0.00620(4) 2.42(1)  Pd2----04  1.994(5) C7------ C8  1.54(1)
01 0.6851(8) 0.3994(4) -0.1242(3) 3.4(1) 01------ C5  1.291(9) C7------ 07  1.222(9)
C5 0.687(1)  0.3066(6) —0.1439(5) 3.0(2) C5------ C6  1.54(1) C8------ 04  1.294(9)
C6 0.681(1) 0.2346(6) —0.0667(5) 3.0(2) C5------ 05  1.222(9) C8------ 08  1.220(9)
02 0.6755(7) 0.2754(4)  0.0087(3) 3.1(1) 5
03 07511(7) 04384(4) 01368(3) 20(1) 0 Bond angles ()
C7 0.791(1) 05284(6) 0.1617(5) 2.8(2) N1--Pdl--N2  84.5(2) Pd1-N1--C1  108.5(5)
C8 0.805(1) 0.6026(6) 0.0868(5) 2.8(2)  NI1--Pd1--N3 178.7(2) N1--C1--C2  107.1(6)
04 0.7728(7) 0.5654(4)  0.0079(3) 3.2(1)  N1--Pdl--N4  95.2(3) Cl--C2--N2  107.1(6)
05 0.6908(8) 0.2747(4) -0.2180(3) 4.3(1)  N2-Pdl--N3 954(2)  Pd1-N2--C2 107.8(5)
06 0.6842(8) 0.1447(4) -0.0775(4) 4.3(1) ~ N2-Pdl--N4 178.2(2)  Pd1-N3--C3 108.5(5)
07 0.8180(8) 05552(4)  0.2389(3) 3.8(1)  N3-Pdl--N4 84.8(3) g??gi’l(\:}i 18%28
og o.§459(9) '0.6891(4) 0.1.038(1.1) 4.3(1) PAL-NA—CA 106.9()
Anisotropically refined atoms are given in the form  (01--Pd2--02  83.5(2) C5--C6--06  121.3(7)
of the isotropic equivalent displacement parameter  ()]1--Pd2--03 178.8(2) 02--C6--06  123.2(7)
defined as: (4/3)*[a2*B(1,1)+b2*B(2,2)+c2%B  (1--Pd2--04  98.1(2) Pd2-02--C6 112.2(5)
(3,3)+ab(cos gamma) *B(1,2)+ac(cos beta) *B(1,  (02--Pd2--03  95.3(2) Pd2-03--C7 113.2(4)
3)+bc(cos alpha) *B(2,3)]. 02--Pd2--04 177.2(2) 03--C7--C8  115.5(6)
‘ 03--Pd2--04  83.1(2) 03--C7--07 123.8(7)
Pd2--01--C5 111.7(4) C8--C7--07  120.7(7)
v}, HC.0, 2H, 0" K,Pt(C,0,), 2H,0W == 3 01---C5--C6  115.6(6) C7--C8--04 114.9(6)
BRom AlslE W eatalel® walatmelay  O1---C5--05  124.3(7) C7--C8--08  120.4(6)
S L}E_}% U Salel = _“E} e s C6---C5--05  120.1(7) 04--C8--08  124.7(7)
o ozl 2EgAR 2 2l AE3Arh KCO,  C5--C6--02  115.4(6) Pd2-04--C8 113.3(4)

2H,0'9} 22 o9} Ak} o] 9] ’hz:9} Abaa}
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Table 4. General displacement parameter expressions-U's

Numbers in parentheses are estimated standard de-
viations in the least significant digits.

U@, U(2,2) U333 U@1,2) UQ,3) U2,3)
Pdl 0.0289(3) 0.0298(3) 0.0349(3) 0.0012(3) 0.0074(2) 0.0071(3)
N1 0.036(3) 0.040(3) 0.046(3) -0.008(3) 0.012(3) -0.002(3)
C1 0.041(4) 0.060(5) 0.039(4) -0.011(4) 0.005(3) -0.003(4)
C2 0.041(4) 0.045(5) 0.044(4) 0.000(4) 0.010(3) -0.004(4)
N2 0.030(3) 0.041(4) 0.040(3) 0.002(3) 0.012(3) 0.000(3)
N3 0.046(3) 0.042(4) 0.041(3) -0.010(3) 0.009(3) -0.001(3)
C3 0.068(5) 0.044(5) 0.056(5) -0.009(4) 0.025(4) -0.008(4)
C4 0.063(5) 0.049(5) 0.043(4) -0.007(4) 0.018(4) 0.002(4)
N4 0.051(4) 0.047(4) 0.050(4) -0.003(3) 0.026(3) -0.002(3)
Pd2 0.0318(3) 0.0316(3) 0.0278(3) 0.0003(3) 0.0033(2) 0.0002(3)
01 0.054(3) 0.040(3) 0.034(3) -0.000(3) 0.004(2) -0.001(2)
C5 0.027(3) 0.053(5) 0.034(4) -0.003(4) 0.004(3) -0.009(4)
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Table 4. Continued
U,1) U(2,2) U(3,3) U(1,2) u@,3) U(2,3)

Cé6 0.023(3) 0.041(4) 0.047(4) -0.002(3) 0.002(3) -0.006(4)
02 0.046(3) 0.036(3) 0.036(3) -0.001(2) 0.008(2) -0.001(2)
03 0.045(3) 0.033(3) 0.032(2) -0.005(2) 0.007(2) 0.000(2)
Cc7 0.033(4) 0.038(4) 0.034(4) 0.002(3) 0.002(3) -0.002(3)
C8 0.031(4) 0.039(4) 0.036(4) 0.001(3) 0.001(3) -0.002(3)
04 0.051(3) 0.036(3) 0.033(3) -0.001(3) 0.002(2) 0.001(2)
05 0.055(3) 0.066(4) 0.041(3) —-0.008(3) 0.008(3) -0.015(3)
06 0.061(3) 0.040(3) 0.059(3) —-0.002(3) 0.003(3) -0.008(3)
07 0.064(3) 0.044(3) 0.036(3) —-0.001(3) 0.008(3) -0.008(3)
08 0.078(4) 0.034(3) 0.050(3) -0.011(3) 0.007(3) —-0.005(3)

The form of the anisotropic displacement parameter is: expl —2PI2{h2a2U(1,1)+k2h2U(2,2)+12c2U(3,3)+
2hkabU(1,2)+2hlacU(1,3)+2kIbcU(2,3)}] where a, b and ¢ are reciprocal lattice constants.

Table 5. Calculated atomic coordinates and isotropic
thermal parameters of hydrogen atoms

Atom X y z B(A%
H1 -0.0951 0.2726 0.1790 4k
H2 0.0572 0.1923 0.2320 4%
H3 0.0452 0.2654 0.0564 4 %
H4 0.0536 0.1502 0.0888 4%
H5 0.3685 0.2078 0.0611 4 %
H6 0.3792 0.1710 0.1632 4%
H7 0.5261 0.3228 0.1774 3%
HS8 0.3621 0.3708 0.0999 3%
H9 0.4272 0.5198 0.2503 4%
H10 0.5310 0.4434 0.3267 4%
Hil 0.2184 0.5779 0.3355 5%k
H12 0.4112 0.5574 0.4105 5%
H13 0.1183 0.4860 0.4493 5%
H14 0.2875 0.4034 0.4445 5%
H15 0.0106 0.3363 0.3623 4%
H16 —-0.0500 0.4414 0.3125 4%

Starred atoms were refined isotropically.
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Table 6. Least-square planes, selected torsion angle ()
and Intermolecular contacts. The es.d.'s are in
parentheses

A. Crystallographic equation of least square

- 2.8949x+8.9178y — 8.34952=0.4792

Pdl 0.0006 N3 0.0063
N1 0.0061 C3 0.0085
Cl1 0.0082 C4 0.0083
C2 0.0079 N4 0.0065
N2 0.0059

- 6.8512x+1.8391y+0.9494z=-4.2847

Pd2 0.0006 03 0.0049
01 0.0054 C7 0.0071
C5 0.0071 C8 0.0071
C6 0.0070 04 0.0052
02 0.0050 07 0.0056
05 0.0056 08 0.0061
06 0.0058 Dihedral angle=55.4(2)°

B. Intermolecular contacts
(Symmetry codes in parentheses)

N1--05 3.051(9) N2--05  2.978(7)
(-2-1 0 0) 2000
N1--07 2.941(8) N3--06  2.949(8)
(2110 (-2000)
N2--03  3.026(8) N4--07  2.970(8)
(1000 (1-100)
N2--04  2.907(7) N4--08  2.994(8)
1110 (2110

C. Selected torsion angles

N2-Pd1-N1-C1 —-12.7(5) N4-Pd1-N3-C3 -7.8(5)
Pd1-N1-C1-C2  39.5(7) Pd1-N3-C3-C4  34.9(7)
N1-Ci-C2-N2 —54.8(8) N3-C3-C4-N4 -53.5(8)
C1-C2-N2-Pd1  43.2(6) C3-C4-N4-Pdl  45.3(7)
01-C5-C6-02 0.2(9) 03-C7-C8-04 0.8(9)
01-C5-C6-06 —179.2(7) 03-C7-C8-08 -178.7(7)
05-C5-C6-02 —179.5(6) 07-C7-C8-04 -179.6(7)
05-C5-C6-06 1.(1) 07-C7-C8-08 1.(1)
C5-C6-02-Pd2  —9.3(7) C7-C8-04-Pd2 -1.1(7)
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Fig. 1. Unit cell packing structure, viewing along to the b-axis, displacement ellipsoid with 50% probability level

(The dotted line is hydogen bonds).

Cation
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Fig. 2. Ortep view of title compound with numbering scheme and displacement ellipsoids drawn at the 50% pro-

bability level.
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