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Abstract

In the trans-{2,2'-[1,2-ethanediylbis(nitrilomethyl-
idyne)]diphenolato-O,0’ }bis(pyridine-N)cobalt(III) cat-
ion of the title compound, [Co(C¢H4N;0,)(CsHsN),]-
Ca4HyB, the Co atom displays a tetragonally dis-
torted octahedral coordination geometry with axial Co—
N(py) (py = pyridine) bond lengths of 1.975(3) and
1.987 (3) A, rather longer than the equatorial Co—
N(salen) distances of 1.880 (3) and 1.896 (4) A.

Comment

The use of Fe!! complexes with N- and O-atom donor
ligands for optical storage and optical filters has been
investigated by Gutlich & Hauser (1989, and references
therein). Since the Fe! complexes are always air-
sensitive, we chose to study Co'! systems with the same
d*® electronic configuration as Fe!'. Here we report the
structure of trans-[Co(salen)(py),][BPhy], (D).

{ Co— N, BPh

X-ray characterization of the complex shows that
the Co'! jon is in a pseudo-octahedral environment.
The dihedral angle between the salen phenyl rings
is 15.9°. The Co—Nf(salen) and Co—O(salen) bond
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lengths are almost equal, but are shorter than the Co—
N(py) distances. Even longer Co—N(py) bond lengths
are found in [Co(CH=CH;)(salen)(py)], where py is
trans to the strong o-donor vinyl ligand (Calligaris,
Nardin & Randaccio, 1972).

C42

Fig. 1. Cation structure showing 30% probability displacement

ellipsoids. H atoms are omitted for clarity.

Experimental

Synthesis of (I) was carried out by reacting CoCl,.6H,0,
pyridine and Hjsalen (molar ratio 1:1:2) in absolute alcohol,
followed by the addition of an aqueous solution of NaBPh,.
Single crystals were formed by slowly diffusing petroleum
into an acetone solution of the compound for a few days.

Crystal data

[Co(C16H14N,0;)-
(CsHsN);1C24H20B

M, = 802.67

Monoclinic

P2|/C

a=1674 (1) A

b=13.570 (4) A

c=19.652) A

B =113.22 (9)°

V =4102 (5) A’

Z=4

D, =130 Mg m~?

Data collection

Enraf-Nonius CAD-4
diffractometer

w/20 scans

Absorption correction:
empirical
Tin = 0.952, Thax =
1.000

7806 measured reflections

Mo Ka radiation

A =0.71069 A

Cell parameters from 25
reflections

6 = 13.99-14.74°

i = 0.460 mm™'
T=29K
Prism

045 x 0.27 x 0.22 mm
Dark brown

Rini = 0.00469
Bmax =25°
h=-19 -0
k=016
l=-23 - 23

3 standard reflections
frequency: 60 min
intensity decay: 4%

7563 independent reflections
4912 observed reflections
[/ > 3a(D]

Acta Crystallographica Section C
ISSN 0108-2701 € 1995



XIAO-HUI SHI et al. 207

Refinement Table 2. Selected geometric parameters (A, °)

Refinement on F (A/0)max = 0.003 Co—N(2) 1.880 (3) C(3—C(4) 1.506 (6)
R = 0.048 Apmax = 027 ¢ A3 Co—0(2) 1.881 (3) N(3)»—C(31) 1.333(5)
WR = 0.056 Apon = —0.25 ¢ A2 Co—O(1) 1.887 (3) N(3)—C(35) 1.339(5)

: min = — - : Co—N(1) 1.896 (4) C(31)—C(32) 1.379 (6)
S=1.17 Extinction correction: none Co—N(4) 1.975 (3) C(32)—C(33) 1.364 (6)
4728 reflections Atomic scattering factors Co—N(3) 1.987 (3) C(33)—C(34) 1.372(6)
523 parameters from International Tables ~ O1)—C(11) 1'3]3(3) C(34)_C;35) :gg (g)
Only H-Zalom U’s refined for X-ray Crystallography Sﬁ?;ccg;) :;;7 ES; 254);34?; 1342 55;
w = 1/o*(|F,]) (1974, Vol. IV) N(1)—C(3) 1482(5)  C(41>—C(42) 1371 (6)

N@)—C(2) 1.287 (5) C(42)—C(43) 1.387 (7)
) . ) . NQ)—C(4) 1.475 (5) C(43)—C(44) 1.360 (7)
Table 1. Fractional atomic coordinates and equivalent  c()—cq12) 1.425 (5) C(44)—C(45) 1.376 (6)
isotropic displacement parameters (A?) c@a—can 14345
N(2)—Co—0(2) 94.7 (1) N()—C(1)—C(12) 125.5 (4)
Beq = (87%3)¥;X,U ;a7 a’ aj ;. N(2)—Co—O0(1) 176.3 (1) N(2)—C(2)—C(22) 125.0 (4)
N(2)—Co—N(1) 85.5(2) N(1)—C(3)—C(4) 1069 (3)
x y z Beq N(2)—Co—N() 93.8 (1) N(2)—C(4)—C(3) 108.4 (3)
Co 0.30242 (3) 0.41913 4) 0.24672 (3) 2.62(2) N(2)—Co—N(3) 89.7 (1) O(1)—C(11)—C(16) 118.6 (4)
o)y 0.4070 (1) 04136 (2) 0.2318 (1) 3.0(1) 0(2)—Co—0(1) 85.8 (1) O —C(11)—C(12)  124.0(3)
0(2) 0.3645 (1) 0.3547 (2) 0.3370 (1) 3.0(1) 0(2)—Co—N(1) 176.8 (1) C(31)—N(3)—C(35) 116.4 (4)
N(1) 0.2379 (2) 04771 (2) 0.1533 (2) 3.0(1) 0(2)—Co—N(4) 859 (1) C(31)—N(3)—Co 120.7(3)
N(2) 02001 (2) 04329 (2) 0.2638 (2) 3.1(1 0(2)—Co—N(3) 89.9(1)  CB35—N(3)—Co 122.4(3)
< 02669 (3) 04999 (3) 0.1036 (2) 330 O(1)—Co—N(1) 943(1)  NG—CBD—C(R2)  123.5(4)
€2 0.1851 (2) 03963 (3) 03181 (2) 3.7 O(1)—Co—N4) 898(1)  C(33—CB—CGH  119.3(4)
CQ) 0.1448 (3) 0.4935 (3) 0.1379 (2) 402 O(1)—Co—N(3) 86.7 (1) C(32)—C(33)—C(34)  118.2(4)
C@4) 0.1378 (3) 0.5022 (3) 0.2118 (2) 4.4(2) N(1)—Co—N(4) 909 (1) C(33)—C(34)—C(35) 119.3 (4)
C(11) 0.4215(2) 0.4548 (3) 0.1769 (2) 3.1 N(1)—Co—N(3) 93.3(1) N(3)—C(35)—C(34) 123.4 (4)
€qa2) 03553 (2) 04934 3) 0.1120 (2) 301 N(4)—Co—N(3) 1747(1)  C@S—NM@#—C@l)  1166(3)
€a13) 03775 3) 05362 (3) 0.0569 (2) 392 C(11)—0(1)—Co 1263(2)  C@45)—N(#)—Co 125.3(3)
ca4 0.4623 (3) 0.5430 3) 00641 3) 4.7(2) C(21)—0(2)—Co 1249(2)  C41)—N@#)—Co 118.1 (3)
Cas) 0.5273 3) 05056 3) 0.1282 3) 472 C(1)—N(1)—C3) 1193(3)  N@)—C@1)—C@2)  123.0(4)
Ca16) 0.5076 3) 0.4620 3) 0.1826 2) 3.7 C(1)—N(1)—Co 1264(3)  C@AN—C@)—C@A3)  119.4(4)
c(21) 0.3294 (2) 03155 (3) 0.3798 (2) 3.0(1) C(3)—N(1)—Co 1142 (3) Cl4a)—C(43—C(42) 1183 (4)
ce@2) 0.2437(2) 0.3338(3) 0.3747.2) 322 C(2)—N(2)—C(4) 1203(3)  C@A3)}—C(44)—C@4S5)  119.4(4)
C(23) 0.2155 (3) 0.2936 (3) 0.4274 (3) 43(2) C(2)—NQ2)—Co 1268 (3) N(d)_C45r_Cad) 1233 (4)
cQ4) 0.2687 (3) 0.2344 (4) 0.4832 (3) 5.0(2) C(4)—N@2)—Co 1126 (3)
C(25) 0.3517 (3) 0.2139 (3) 0.4871 (3) 4.9(2)
C(26) 0.3818(3) 0.2532(3) 04376 (2) 39(2) All non-H atoms were located by direct methods and dif-
NG3) 03438 (2) 05484 (2) 0.2955(2) 3.0(1) ference Fourier synthesis. The structure was refined on F
c@3n 0.3659 (3) 05592 (3) 0.3680 (2) 40(2) by full x 1 hni All calculati
C@32) 0.4052 (3) 0.6428 (3) 0.4067 (2) 47(2) Yy Iu -matrx easl—squares tec nmques. calculations vs:ere
c@33) 0.4240 (3) 0.7187 (3) 0.3700 (3) 5.1(2) performed using TEXSAN (Molecular Structure Corporation,
C@34) 0.4010 (4) 0.7095 (3) 0.2951 (3) 5.6(Q2) 1987) on a MicroVAX 3100 computer.
c@3s) 03611 (3) 0.6245 (3) 0.2601 (2) 48(2)
N@4) 0.2720 (2) 0.2858 (2) 0.2041 (2) 3.1(1) . )
cw@l 0.3371 (3) 0.2242 (3) 0.2096 (2) 43(2) This work is supported by grants from the State
€@2) 03235 (3) 01304 (3) 0.1814 G3) 54(2) Science and Technology Commission and The National
C3) 0.2397 (4) 0.0961 (4) 0.1463 (3) 58(3) N Sci Foundati f Chi
C(44) 0.1731 (3) 0.1574 (4) 0.1408 (3) 5302 ature Science roundation o Ina.
C@5) 0.1912 (3) 0.2502 (3) 0.1712(2) 43(2)
B 0.8438(3) 0.2122 3) 10254 (3) 27(2) Lists of structure factors, anisotropic displacement parameters, H-atom
5(51) 08873 (2) 02413 (3) 0.9657 (2) 28(1 coordinates, least-squares-planes data and complete geometry have
(52) 09723 (2) 0.2774 (3) 0.9923 (3) 3.6(2) . ; ) 16). Copi
C63) 1.0155 (3) 0.2998 (3) 0.9463 (3) 43(2) been dgposn(ed with the TUCr (Referenpe. MU11 .). opies may
C(54) 0.9743 (3) 0.2848 (3) 0.8712 (3) 4.5(2) be obtained through The Managing Editor, International Union of
C(55) 0.8911 (3) 0.2490 (3) 0.8426 (2) 4.1(2) Crystallography, 5 Abbey Square, Chester CH1 2HU, England.
C(56) 0.8483 (2) 0.2282 (3) 0.8891 (2) 3.3(2)
c61) 0.7480 (2) 0.1594 (3) 09827 (2) 28(1)
C(62) 0.6791 (2) 0.2137 (3) 09312 (2) 3.7(2)
C(63) 0.5969 (3) 0.1731 (4) 0.8933 (2) 43(2) References
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c(5) 0.8488 (3) 04830 (3) 1.1067 (2) 4.4()
C(76) 0.8665 (3) 0.4026 (3) 1.0708 (2) 35(2)
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