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The title compound, [Co(C,oH;NO)s], was synthesized from
cobalt(IIT) fluoride and 2-(propyliminomethyl)phenol in
refluxing methanol. The Co™ ion is hexacoordinated by three
N and three O atoms from three bidentate Schiff base ligands
in an octahedral geometry.

Related literature
For related literature, see: Chung et al. (1971); Church &

Halvorson (1959); Okabe & Oya (2000); Serre et al. (2005);
Pocker & Fong (1980); Scapin et al. (1997).
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Experimental

Crystal data

[Co(Cy1oHoNO);5]
M, = 545.55
Tetragonal, 14, /a
a=19.588 (3) A
¢ =29.877 (6) A
= 11464 (3) A®

Data collection

Bruker APEXII CCD
diffractometer

Absorption correction: multi-scan
(SADABS; Bruker, 2001)
T'min = 0.773, Tinax = 0.873

Refinement

R[F? > 20(F%)] = 0.047
WwR(F?) = 0.092

S =1.00

Z =16

Mo Ko radiation
u=063mm!
T=293(22)K

0.43 x 0.28 x 0.22 mm

41404 measured reflections
5133 independent reflections
3104 reflections with I > 20(1)
Rine = 0.075

337 parameters
H-atom parameters constrained
ApPmax =029 € A_

5133 reflections Apmin = =022 ¢ A3

Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT-
Plus (Bruker, 2001); data reduction: SAINT-Plus; program(s) used to
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics:
SHELXTL (Sheldrick, 2008); software used to prepare material for
publication: SHELXTL.
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Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: CF2198).
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Tris[2-(propyliminomethyl)phenolato-lczN,O]cobalt(III)

S. Li, S.-B. Wang, K. Tang and Y.-F. Ma

Comment

In recent years, Schiff base ligands have been widely used as polydentate ligands, which can coordinate to transition or rare
earth ions yielding complexes with interesting properties that are useful in materials science (Church & Halvorson, 1959)
and in biological systems (Okabe & Oya, 2000; Serre et al., 2005; Pocker & Fong, 1980; Scapin et al., 1997). Here we
report the synthesis and X-ray crystal structure analysis of the title compound, tris(N-n-propylsalicylaldiminato)cobalt(III).

The molecular structure of the title compound is shown in Fig.1. The Co jon is hexacoordinated by three N and three

O atoms from three bidentate Schiff base ligands, in an octahedral geometry. The Co—N and Co—O bond lengths are in
the ranges 1.941 (2)-1.955 (2) and 1.8681 (19)-1.8999 (19) A, respectively.

Experimental

A mixture of cobalt(Ill) fluoride (0.5 mmol) and N-n-propylsalicylaldimine (0.5 mmol) in 40 ml methanol solution was
refluxed for 5 h. The filtrate from the resulting soution was allowed to evaporate at room temperature for three days. Red
crystals were obtained with a yield of 21%. Anal. Calc. for C3gH3¢CoN303: C 65.99, H 6.60, N 7.70%; Found: C 65.91,
H 6.53, N 7.64%.

Refinement

All H atoms were placed in calculated positions with C—H = 0.93A and refined as riding with Ujso(H) = 1.2 Ueq(carrier).

Figures

Fig. 1. The molecular structure of (I), drawn with 30% probability displacement ellipsoids for
the non-hydrogen atoms.

Tris[2-(propyliminomethyl)phenolato-KzN,O]cobalt(lIl)

Crystal data
[Co(C1oH12N101)3] Z=16
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M, =545.55
Tetragonal, /4,/a
Hall symbol: -1 4ad

a=19.588 3) A
b=19.588 (3) A
c=29.877 (6) A

a=90°
B=90°
y=90°

V=11464 (3) A3

Data collection

Bruker APEXII CCD
diffractometer

Radiation source: fine-focus sealed tube
Monochromator: graphite

T=293(2)K

¢ and ® scans

Absorption correction: multi-scan
(SADABS; Bruker, 2001)

Tmin = 0.773, Tnax = 0.873

41404 measured reflections

Refinement

Refinement on F2
Least-squares matrix: full
R[F* > 26(F%)] = 0.047
WR(F?) = 0.092

S=1.00
5133 reflections

337 parameters

Primary atom site location: structure-invariant direct

methods

Special details

Fooo = 4608
Dy=1264Mgm >

Mo Ka radiation
A=0.71073 A

Cell parameters from 5133 reflections
0=1.2-25.3°

p=0.63 mm '

T=293(2)K

Block, red

0.43 x 0.28 x 0.22 mm

5133 independent reflections
3104 reflections with /> 20(/)
Rint=0.075

Omax = 25.3°

Omin = 1.2°

h=-23-22

k=-23-23
[=-35-35

Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring
sites

H-atom parameters constrained
w = 1/[62(Fy2) + (0.0331P)]

where P = (F,> + 2F.2)/3

(A/6)max < 0.001

APmax =029 ¢ A3

Apmin=-0.22¢ A3

Extinction correction: none

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two 1.s. planes) are estimated using the full covariance mat-

rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations

between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of

cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes.

Refinement. Refinement of /2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F* 2, convention-

al R-factors R are based on F, with F set to zero for negative F. The threshold expression of F> G(Fz) is used only for calculating R-
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factors(gt) efc. and is not relevant to the choice of reflections for refinement. R-factors based on F? are statistically about twice as large

as those based on F, and R- factors based on ALL data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (/fz )

Col
Cl1
C2
H2
C3
H3
C4
H4
C5
H5
C6
C7
H7
C8
H8A
HE&B
C9
H9A
H9B
C10
H10A
H10B
H10C
Cl1
Cl12
H12
C13
H13
Cl4
H14
Cl15
H15
Cl6
C17
H17
C18
H18A
H18B
C19
H19A
H19B
C20

X

0.226327 (19)
0.12898 (15)
0.06948 (15)
0.0562
0.03038 (16)
~0.0090
0.04897 (19)
0.0220
0.10674 (18)
0.1200
0.14739 (15)
0.20795 (17)
0.2225
0.3095 (2)
0.3371
0.3331
0.3108 (3)
0.2888
0.2832
0.3811 (2)
0.4146
0.3786
0.3937
0.34024 (18)
0.36719 (19)
0.3405
0.4318 (2)
0.4482
0.4726 (2)
0.5162
0.44864 (19)
0.4767
0.38243 (17)
0.36155 (18)
0.3944
0.29465 (17)
0.2667
0.3391
0.2619 (2)
0.2542
0.2176
0.3010 (2)

y
0.48151 (2)
0.41326 (14)
0.37334 (14)
0.3490
0.36939 (16)
0.3429
0.40445 (17)
0.4019
0.44248 (16)
0.4648
0.44903 (14)
0.48916 (16)
0.5026
0.5453 (3)
0.5142
0.5516
0.6025 (3)
0.5968
0.6343
0.6360 (2)
0.6011
0.6653
0.6623
0.54969 (19)
0.6075 (2)
0.6465
0.6068 (3)
0.6453
0.5506 (3)
0.5507
0.4935 (3)
0.4554
0.4920 (2)
0.43177 (19)
0.3979
0.35230 (18)
0.3585
0.3361
0.29876 (19)
0.2580
0.3156
0.2796 (2)

z

0.006993 (12)
0.06122 (9)
0.06292 (10)
0.0376
0.10098 (12)
0.1010
0.13924 (11)
0.1648
0.13916 (9)
0.1652
0.10029 (9)
0.10226 (10)
0.1305
0.07921 (14)
0.0968

0.0510
0.0992 (2)
0.1281

0.0821
0.10728 (15)
0.1124
0.1330

0.0815
~0.03344 (10)
~0.05589 (12)
~0.0588
~0.07339 (13)
~0.0881
~0.06963 (14)
-0.0819
~0.04758 (13)
~0.0448
~0.02915 (11)
~0.00564 (10)
~0.0025
0.03437 (11)
0.0609
0.0440
0.00453 (14)
0.0222
~0.0050
~0.03554 (17)

Uiso*/Ueq
0.05600 (15)
0.0523 (7)
0.0618 (8)
0.074*
0.0729 (9)
0.087*
0.0760 (10)
0.091*
0.0674 (8)
0.081*
0.0547 (7)
0.0664 (9)
0.080*
0.1220 (15)
0.146%*
0.146%*
0.1486 (18)
0.235%
0.235%
0.1317 (16)
0.198*
0.198*
0.198*
0.0704 (9)
0.0967 (12)
0.116*
0.1169 (15)
0.140*
0.1170 (16)
0.140*
0.1026 (13)
0.123*
0.0738 (9)
0.0754 (10)
0.090*
0.0838 (10)
0.101*
0.101*
0.1015 (12)
0.122%*
0.122%*
0.1486 (18)
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H20A
H20B
H20C
C21
C22
H22
C23
H23
C24
H24
C25
H25
C26
C27
H27
C28
H28A
H28B
C29
H29A
H29B
C30
H30A
H30B
H30C
N1
N2
N3
0O1
02
03

0.3096
0.2753
0.3436
0.15472 (16)
0.14576 (18)
0.1829
0.0827 (2)
0.0781
0.02697 (18)
~0.0149
0.03369 (16)
~0.0041
0.09572 (16)
0.09995 (15)
0.0636
0.14549 (16)
0.1896
0.1396
0.09207 (19)
0.0471
0.0970
0.0990 (2)
0.0863
0.0696
0.1455
0.24463 (13)
0.30289 (13)
0.14848 (12)
0.16488 (9)
0.27882 (10)
0.21526 (10)

0.3195
0.2472
0.2595
0.43302 (15)
0.37797 (15)
0.3508
0.36426 (17)
0.3272
0.40319 (16)
0.3937
0.45678 (16)
0.4838
0.47160 (14)
0.52896 (15)
0.5595
0.60718 (16)
0.6293
0.5952
0.65893 (16)
0.6390
0.6726
0.72063 (16)
0.7087
0.7563
0.7362
0.50871 (13)
0.41897 (13)
0.54281 (12)
0.41360 (9)
0.55441 (10)
0.44676 (10)

Atomic displacement parameters (142 )

Col
Cl1
C2
c3
C4
Cs5
C6
C7
C8
C9
C10
Cl1
Cl12

Ull
0.0519 (3)
0.058 (2)
0.065 (2)
0.062 (2)
0.087 (3)
0.087 (3)
0.064 (2)
0.077 (2)
0.127 (4)
0.145 (4)
0.123 (4)
0.057 (2)
0.067 (3)

U22

0.0672 (3)
0.0494 (18)
0.060 (2)
0.076 (2)
0.082 (3)
0.069 (2)
0.0570 (19)
0.076 (2)
0.149 (4)
0.137 (4)
0.114 (3)
0.093 (3)
0.124 (3)

~0.0533

~0.0528

-0.0267

~0.06742 (9)

~0.09769 (10)

~0.1053

~0.11598 (10)

~0.1352

~0.10686 (10)

~0.1202

~0.07764 (10)

-0.0713

~0.05731 (9)

~0.02763 (10)

~0.0284

0.02585 (11)

0.0232

0.0571

0.01440 (11)

0.0182

-0.0167

0.04423 (12)

0.0743

0.0335

0.0439

0.06881 (8)

0.01157 (8)

~0.00012 (8)

0.02443 (6)

~0.01683 (7)

~0.05193 (6)
U33 U12
0.0489 (2) 0.0033 (2)
0.0493 (18) 0.0086 (15)
0.060 (2) 0.0047 (17)
0.080 (2) ~0.0011 (18)
0.059 (2) 0.004 (2)
0.0460 (19) 0.009 (2)
0.0434 (17) 0.0091 (16)
0.0454 (18) 0.0046 (19)
0.089 (3) -0.038 3)
0.164 (5) 0.003 (3)
0.158 (4) ~0.065 (3)
0.061 (2) -0.010 (2)
0.099 (3) -0.012 (2)

0.223*
0.223*
0.223*
0.0538 (7)
0.0669 (9)
0.080*
0.0717 (9)
0.086*
0.0719 (9)
0.086*
0.0674 (9)
0.081*
0.0554 (7)
0.0632 (8)
0.076*
0.0804 (10)
0.096*
0.096*
0.0851 (10)
0.102*
0.102*
0.0996 (12)
0.149*
0.149*
0.149*
0.0667 (7)
0.0649 (7)
0.0595 (6)
0.0589 (5)
0.0712 (6)
0.0622 (5)

U13
~0.00188 (19)
~0.0039 (15)
~0.0069 (17)
0.0054 (19)
0.012 (2)
~0.0033 (18)
~0.0052 (15)
~0.0104 (17)
0.005 (3)
0.043 (4)
~0.028 (3)
~0.0089 (18)
~0.004 (2)

U23

0.0004 (2)
0.0060 (14)
0.0039 (16)
0.020 (2)
0.0108 (19)
0.0024 (15)
0.0019 (14)
~0.0060 (17)
~0.034 (3)
~0.037 (3)
0.001 (3)
0.0071 (19)
0.030 (2)
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C13 0.075 (3) 0.169 (5) 0.107 (3) -0.030 3) ~0.002 (3) 0.050 (3)
Cl4 0.065 (3) 0.183 (5) 0.103 (3) -0.014 (3) 0.017 (2) 0.025 (3)
C1s 0.060 (3) 0.155 (4) 0.093 (3) 0.005 (3) ~0.002 (2) ~0.005 (3)
C16 0.052 (2) 0.108 (3) 0.062 (2) 0.002 (2) ~0.0023 (17) ~0.001 (2)
C17 0.064 (2) 0.095 (3) 0.067 (2) 0.021 (2) ~0.0136 (19) ~0.001 (2)
C18 0.079 (2) 0.090 (3) 0.082 (2) 0.021 (2) ~0.0080 (19) 0.019 (2)
C19 0.107 (3) 0.075 (3) 0.122 (3) 0.013 (2) ~0.001 (3) -0.002 (2)
€20 0.145 (4) 0.137 (4) 0.164 (5) 0.003 (3) 0.043 (4) -0.037 3)
C21 0.066 (2) 0.0570 (19) 0.0383 (16) 0.0073 (17) ~0.0011 (15) 0.0092 (14)
22 0.089 (3) 0.063 (2) 0.0491 (18) 0.0159 (19) 0.0059 (18) 0.0077 (16)
23 0.103 (3) 0.060 (2) 0.0524 (19) ~0.006 (2) ~0.012 (2) ~0.0017 (15)
24 0.086 (3) 0.067 (2) 0.063 (2) ~0.006 (2) ~0.0177 (18) 0.0015 (18)
25 0.069 (2) 0.065 (2) 0.069 (2) 0.0059 (17) ~0.0114 (17) 0.0030 (18)
26 0.063 (2) 0.0517 (18) 0.0515 (18) 0.0050 (16) ~0.0064 (15) 0.0026 (15)
27 0.057 (2) 0.063 (2) 0.069 (2) 0.0084 (16) ~0.0028 (17) ~0.0052 (17)
C28 0.072 (2) 0.080 (2) 0.090 (2) 0.006 (2) ~0.0137 (19) -0.023 (2)
29 0.102 (3) 0.070 (2) 0.084 (2) 0.005 (2) 0.005 (2) ~0.0036 (19)
C30 0.125 (3) 0.063 (2) 0.110 3) 0.003 (2) 0.007 (2) -0.019 (2)
N1 0.0612 (17) 0.0784 (19) 0.0604 (17) ~0.0057 (14) ~0.0059 (14) ~0.0099 (14)
N2 0.0602 (17) 0.0818 (19) 0.0527 (15) 0.0094 (15) ~0.0065 (13) 0.0049 (14)
N3 0.0533 (15) 0.0673 (17) 0.0578 (16) 0.0018 (13) ~0.0015 (12) ~0.0110 (13)
ol 0.0628 (13) 0.0681 (13) 0.0459 (11) ~0.0031 (10) 0.0027 (10) ~0.0061 (10)
02 0.0530 (13) 0.0765 (14) 0.0840 (15) 0.0001 (11) 0.0039 (11) 0.0079 (12)
03 0.0566 (13) 0.0831 (14) 0.0468 (12) 0.0152 (11) 0.0020 (10) 0.0057 (10)

Geometric parameters (4, °)

Col—O1 1.8681 (19) C15—Cl16 1.409 (4)
Col—02 1.898 (2) C15—H15 0.930
Col—03 1.8999 (19) C16—C17 1.432 (4)
Col—N2 1.941 (2) C17—N2 1.283 (4)
Col—N3 1.952 (2) C17—H17 0.930
Col—N1 1.955 (2) C18—N2 1.482 (4)
C1—o0l 1.305 (3) C18—C19 1.519 (4)
Ccl—C2 1.405 (4) C18—HISA 0.970
Cl1—C6 1.409 (4) C18—HI18B 0.970
C2—C3 1.373 (4) C19—C20 1.470 (5)
C2—H2 0.930 C19—HI19A 0.970
c3—C4 1.383 (4) C19—H19B 0.970
C3—H3 0.930 C20—H20A 0.960
C4—C5 1.355 (4) C20—H20B 0.960
C4—H4 0.930 C20—H20C 0.960
C5—C6 1.414 (4) C21—03 1.301 (3)
C5—H5 0.930 C21—C22 1.418 (4)
Cc6—C7 1.424 (4) C21—C26 1.414 (4)
C7—NI1 1.289 (3) C22—C23 1.377 (4)
C7—H7 0.930 C22—H22 0.930
C8—C9 1.271 (5) C23—C24 1.359 (4)
C8—NI1 1.492 (4) C23—H23 0.930
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C8—HSA
C8—HS8B
C9—C10
C9—H9A
C9—H9B
C10—HI0A
C10—H10B
C10—H10C
Cl1—02
Cl1—C12
Cl1—C16
Cl12—Cl13
Cl12—HI2
C13—Cl4
C13—HI3
Cl4—C15
Cl4—H14
01—Col—02
01—Col—03
02—Col—03
01—Col—N2
02—Col—N2
03—Col—N2
01—Col—N3
02—Col—N3
03—Col—N3
N2—Col—N3
01—Col—NI1
02—Col—NI1
03—Col—NI1
N2—Col—NI
N3—Col—N1
0l—Cl1—C2
01—C1—C6
C2—C1—C6
C3—C2—Cl
C3—C2—H2
Cl—C2—H2
C4—C3—C2
C4—C3—H3
C2—C3—H3
C5—C4—C3
C5—C4—H4
C3—C4—H4
C4—C5—C6
C4—C5—HS5
C6—C5—HS5
C5—C6—Cl
C5—C6—C7

0.970
0.970
1.544 (6)
0.970
0.970
0.960
0.960
0.960
1.305 (3)
1.418 (4)
1.407 (4)
1.369 (5)
0.930
1.366 (5)
0.930
1.380 (5)
0.930

171.62 (8)
85.97 (8)
89.08 (9)
91.64 (10)
94.74 (10)
85.83 (9)
88.00 (9)
85.39 (9)
91.74 (9)
177.56 (10)
92.80 (10)
92.85 (10)
173.60 (9)
87.93 (10)
94.50 (10)
118.7 (3)
123.9 (3)
117.4 (3)
121.6 (3)
119.2
119.2
120.7 (3)
119.7
119.7
119.5 (3)
120.3
120.3
121.5 (3)
119.3
119.3
119.4 (3)
119.0 (3)

C24—C25
C24—H24
C25—C26
C25—H25
C26—C27
C27—N3
C27—H27
C28—N3
C28—C29
C28—H28A
C28—H28B
C29—C30
C29—H29A
C29—H29B
C30—H30A
C30—H30B
C30—H30C

N2—C17—C16
N2—C17—H17
Cl16—C17—H17
N2—C18—C19
N2—C18—HI18A
C19—C18—H18A
N2—C18—H18B
C19—C18—H18B
H18A—C18—H18B
C20—C19—C18
C20—C19—H19A
C18—C19—HI19A
C20—C19—H19B
C18—C19—H19B
H19A—C19—H19B
C19—C20—H20A
C19—C20—H20B
H20A—C20—H20B
C19—C20—H20C
H20A—C20—H20C
H20B—C20—H20C
03—C21—C22
03—C21—C26
C22—C21—C26
C23—C22—C21
C23—C22—H22
C21—C22—H22
C24—C23—C22
C24—C23—H23
C22—C23—H23
C25—C24—C23
C25—C24—H24

1.372 (4)
0.930
1.389 (4)
0.930
1.434 (4)
1.286 (3)
0.930
1.482 (3)
1.497 (4)
0.970
0.970
1.508 (4)
0.970
0.970
0.960
0.960
0.960

127.8 3)
116.1
116.1
112.6 (3)
109.1
109.1
109.1
109.1
107.8
115.7 (3)
108.3
108.3
108.4
108.4
107.4
109.5
109.5
109.5
109.5
109.5
109.5
119.8 (3)
124.0 (3)
116.2 (3)
120.8 (3)
119.6
119.6
122.1 (3)
119.0
118.9
118.7 (3)
120.7
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C1—C6—C7
N1—C7—C6
N1—C7—H7
C6—C7—H7
C9—C8—NI1
C9—C8—HSA
N1—C8—HS8A
C9—C8—HS8B
N1—C8—HS8B
H8A—C8—HSB
C8—C9—C10
C8—C9—HOA
C10—C9—H9%A
C8—C9—H9B
C10—C9—H9B
H9A—C9—H9B
C9—C10—H10A
C9—C10—H10B
H10A—C10—H10B
C9—C10—H10C
H10A—C10—H10C
H10B—C10—H10C
02—C11—C12
02—C11—C16
C12—CI11—C16
C13—C12—Cl11
C13—CI12—H12
Cl11—C12—H]12
Cl14—C13—C12
C14—C13—H13
C12—C13—H13
C15—C14—C13
C15—C14—H14
C13—C14—H14
C14—C15—C16
C14—CI15—H15
Cl16—C15—H15
Cl15—C16—Cl11
C15—C16—C17
Cl11—C16—C17

121.5 (3)
126.6 (3)
116.7
116.7
122.6 (5)
106.7
106.7
106.7
106.7
106.6
117.7 (5)
107.9
107.9
107.9
107.9
107.2
109.5
109.5
109.5
109.5
109.5
109.5
117.8 (3)
124.4 (3)
117.8 (3)
121.1 (4)
119.4
119.4
121.1 (4)
119.4
119.4
119.6 (4)
120.2
120.2
121.1 (4)
119.4
119.4
119.2 (4)
118.2 (4)
122.6 (3)

C23—C24—H24
C24—C25—C26
C24—C25—H25
C26—C25—H25
C25—C26—C21
C25—C26—C27
C21—C26—C27
N3—C27—C26
N3—C27—H27
C26—C27—H27
N3—C28—C29
N3—C28—H28A
C29—C28—H28A
N3—C28—H28B
C29—C28—H28B
H28A—C28—H28B
C28—C29—C30
C28—C29—H29A
C30—C29—H29A
C28—C29—H29B
C30—C29—H29B
H29A—C29—H29B
C29—C30—H30A
C29—C30—H30B
H30A—C30—H30B
C29—C30—H30C
H30A—C30—H30C
H30B—C30—H30C
C7—N1—C8
C7—N1—Col
C8—N1—Col
C17—N2—C18
C17—N2—Col
C18—N2—Col
C27—N3—C28
C27—N3—Col
C28—N3—Col
C1—01—Col
C11—02—=Col
C21—03—Col

120.7
121.5 (3)
119.3

119.3

120.7 (3)
119.0 (3)
120.3 (3)
127.1 3)
116.4
116.4
119.0 (3)
107.6
107.6
107.6
107.6
107.0
110.2 (3)
109.6
109.6
109.6
109.6
108.1

109.5
109.5
109.5
109.5
109.5
109.5

117.1 (3)
1233 (2)
118.9 (2)
117.0 (3)
122.7 (2)
120.3 (2)
119.0 (2)
121.2(2)
119.82 (19)
125.85 (17)
126.1 (2)
120.51 (17)
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