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The crystal structure of the title compound, [CuNi2(C17H16-

N2O2)2(C2H3O2)2(C3H7NO)2], contains a linear hetero-trinu-

clear complex with a central CuII ion located on an inversion

center. The central copper(II) ion as well as the terminal

nickel(II) ions have distorted octahedral coordination. Four O

atoms from two bis(salicylidene)-1,3-propanediaminate

(SALPD2ÿ, C17H16N2O2
2ÿ) ligands and one O atom from

each bridging acetate group constitute the octahedral

coordination sphere around the CuII atom. The six nearest

neigbors around the NiII atom are the two O and two N atoms

of a SALPD2ÿ ligand and one O atom each from an acetate

and a dimethylformamide group. The CuÐNi pairs are triply

bridged via O atoms from SALPD2ÿ ligands and acetate

groups. The Cu� � �Ni distance is 3.0556 (5) AÊ . The structure is

isomorphous with that of [CdNi2(C17H16N2O2)2(C2H3-

O2)2(C3H7NO)2].

Comment

Trinuclear linear homo- or heteronuclear complexes based on

Schiff base ligands are of interest because of their magnetic

super-exchange interactions between bridged metal ions

(Fukuhara et al., 1990). In these complexes, various combi-

nations of metal ions in the central and terminal locations, as

well as the �-bridges, such as acetate or nitrite anions, are

possible. Among the trinuclear complexes with similar

formula reported from this laboratory previously (UÈ lkuÈ et al.,

1997; Tahir et al., 1998; Atakol et al., 1999, and references

therein), the title complex, (I), resembles [CdNi2(C17H16-

N2O2)2(C2H3O2)2(C3H7NO)2] (UÈ lkuÈ et al., 1997), (II), more

than any other trinuclear complex. The crystal data indicate

that (I) and (II) are isomorphous.
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The central metal ions, i.e. Cu2+ in (I) and Cd2+ in (II), have

irregular octahedral environments consisting of four bridging

O atoms from two SALPD2ÿ ligands [O1, O2, O1i, O2i;

symmetry code: (i) ÿx, ÿy, ÿz; Fig. 1] and two O atoms from

two bridging acetate groups (O3 and O3i). The terminal metal

ion, which is Ni2+ in both (I) and (II), has a distorted octa-

hedral coordination also, involving two N and two O atoms

from a SALPD2ÿ ligand and one O atom each from an acetate

and a dimethylformamide group. The CuÐO distances in (I)

are all shorter than the corresponding CdÐO distances in (II).

The corresponding NiÐO and NiÐN distances have almost

the same values in these two complexes. As can be seen from

Fig. 2, there is an intramolecular close contact between C20Ð

H20 and O3 [H20� � �O3 2.54 AÊ , C20� � �O3 3.389 (4) AÊ and

C20ÐH20� � �O3 148.7�].

Experimental

To a solution of N,N0-bis(salicylidene)-1,3-propanediamine (2.82 g,

0.1 mol) in hot ethanol (50 ml), 20% ammonia solution (10 ml) was

added and the mixture was heated to boiling point. Then a solution of

NiCl2�6H2O (2.38 g, 0.1 mol) in hot water (30 ml) was added and the

resulting mixture set aside. After 2 h, the light-green Ni complex was

®ltered and dried at 423 K for 3 h. 0.339 g (1 mmol) of this complex

was dissolved in 60 ml hot dimethylformamide and the temperature

of the solution was increased to 383 K. Dropwise addition of

Cu(CH3COO)2�H2O (0.100 g, 0.5 mmol) dissolved in 20 ml hot

ethanol resulted in the formation of crystals of (I) after 24 h.

Crystal data

[CuNi2(C17H16N2O2)2-
(C2H3O2)2(C3H7NO)2]

Mr = 1005.88
Triclinic, P1
a = 9.5802 (12) AÊ

b = 10.6920 (13) AÊ

c = 12.2069 (11) AÊ

� = 112.203 (3)�

� = 101.145 (5)�


 = 90.376 (3)�

V = 1131.5 (2) AÊ 3

Z = 1
Dx = 1.476 Mg mÿ3

Mo K� radiation
Cell parameters from 25

re¯ections
� = 2.5±25.7�

� = 1.35 mmÿ1

T = 301 (2) K
Parallelepiped, blue green
0.25 � 0.20 � 0.15 mm

Figure 1
PLATON (Spek, 2000) drawing of the title compound with the atom-
numbering scheme. Displacement ellipsoids are drawn at the 50%
probability level.

Figure 2
The molecules in the unit cell of (I). The broken lines are the CÐH� � �O close contacts.



Data collection

CAD-4 EXPRESS diffractometer
!/2� scans
Absorption correction:  scan (Fair,

1990)
Tmin = 0.729, Tmax = 0.823

4526 measured re¯ections
4282 independent re¯ections
3386 re¯ections with I > 2�(I)

Rint = 0.013
�max = 25.7�

h = ÿ11! 11
k = 0! 13
l = ÿ14! 13
3 standard re¯ections

frequency: 120 min
intensity decay: 0.1%

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.032
wR(F 2) = 0.085
S = 0.93
4282 re¯ections
286 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0725P)2

+ 2.0204P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.43 e AÊ ÿ3

��min = ÿ0.34 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

CuÐNi 3.0556 (5)
CuÐO1 2.0705 (19)
CuÐO2 2.0782 (19)
CuÐO3 2.082 (2)
NiÐN1 2.030 (2)

NiÐN2 2.012 (2)
NiÐO2 2.0082 (19)
NiÐO1 2.024 (2)
NiiÐO4 2.039 (2)
NiÐO5 2.186 (2)

O1ÐCuÐO2 78.89 (8)
O1ÐCuÐO3 92.92 (8)
O2ÐCuÐO3 90.94 (8)
O2ÐNiÐN2 90.85 (9)
O2ÐNiÐO1 81.65 (8)
N2ÐNiÐO1 171.98 (9)
O2ÐNiÐN1 170.60 (9)
N2ÐNiÐN1 97.95 (10)

O1ÐNiÐN1 89.38 (9)
O2ÐNiÐO5 92.73 (9)
N2ÐNiÐO5 88.15 (9)
O1ÐNiÐO5 89.36 (8)
N1ÐNiÐO5 84.29 (9)
NiÐO1ÐCu 96.55 (8)
NiÐO2ÐCu 96.78 (8)

Symmetry code: (i) 1ÿ x;ÿy; 1ÿ z.

H atoms were placed geometrically with respect to their parent

atoms and a riding model was used with Ueq(H) = 1.2Ueq(C).

Data collection: CAD-4 EXPRESS (Enraf±Nonius, 1993); cell

re®nement: SHELXL97 (Sheldrick, 1997); program(s) used to solve

structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne

structure: SHELXL97; molecular graphics: PLATON (Spek, 2000);

software used to prepare material for publication: SHELXL97.

The authors wish to acknowledge the purchase of the CAD-

4 diffractometer under Grant DPT/TBAG1 of the Scienti®c

and Technical Research Council of Turkey.
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