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Tetrapropylammonium trans-diammine-

tetranitrocobaltate(ll)

The Co™ title complex, [(CsH;) N][trans-Co(NH;),(NO,).],
has been synthesized and crystallized from an acetone-water
mixture. The asymmetric unit contains two cations and two
anions. The X-ray structure determination revealed the
presence of discrete ions interacting through weak hydrogen
bonds and van der Waals interactions, as well as Coulombic
interactions.

Comment

Co™ complexes continue to receive attention owing to their
pivotal role in the development of inorganic chemistry.
Throughout their eventful historical development they were
and still are key compounds in such diverse study areas as
synthesis, coordination geometry and isomerism, spectroscopy
(optical and NMR), conformational analysis and redox
processes. Moreover, a Co'"" centre is present in vitamin B12
and Co™" complexes are used as catalysts in the synthesis and
hydrolysis of peptides (Browne et al., 2000).

_I_

NO2
NH5 | NO3;
\C / (\N\)
0 +
o o L
NO,

o

In continuation of our interest in the structural chemistry of
salts containing the ion [Co(NH3),(NO,),]” (Sharma, Sharma,
Bala, Vermani et al., 2006; Sharma, Sharma, Bala, Gill et al.,
2006), this paper reports the synthesis, spectroscopic char-
acterization and single-crystal X-ray structure determination
of the complex salt [(CsH;),N]*[trans-Co(NH;3),(NO,)4] ", (I).
Our aim is to understand the effect of the cation on the
physicochemical properties of these salts.

An ORTEPIII (Burnett & Johnson, 1996) view of (I) is
shown in Fig. 1. The asymmetric unit is formed by two Co™
complexes and two tetrapropylammonium cations. The Co
centres, trans-coordinated by two ammonia molecules and
four nitro groups, adopt an almost perfect octahedral
geometry (Table 1). The Co—N(ammonia) and Co—N(nitro)
bond lengths range from 1.914 (3) to 1.951 (3) A and from
1.927 (4) to 1.966 (4) A, respectively, in agreement with the
values found in other diamminotetranitro-Co"" complexes
(Bondar et al., 1979, 1980; Rau et al, 1982; Bernal, 1985;
Bernal & Cetrullo, 1989; Kofod et al., 1997; Sharma, Sharma,
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Figure 1

Crystal data

(Ci2HasN)[Co(NO,)4(NH3),]
M, = 463.39

Orthorhombic, Pca2,
a=234483 (1) A

b =85304 (4) A

€ =225347 (5) A

V =4507.5 (2) A®

Data collection

Nonius KappaCCD diffractometer
¢ and w scans
Absorption correction: multi-scan
(SORTAYV; Blessing,1995)
Tomin = 0.768, Tiax = 0.865

Refinement

Refinement on F?
R[F? > 26(F?)] = 0.051
wR(F?) = 0.137
§=1.03

9899 reflections

518 parameters

Z=8

D, =1366 Mg m™
Mo Ko radiation
=081 mm™
T=295K

Prism, yellow

0.45 x 0.29 x 0.17 mm

22694 measured reflections
9899 independent reflections
7560 reflections with I > 20(I)
Rinc = 0.044

Omax = 28°

H-atom parameters constrained

w = 1/[o*(F,%) + (0.0814P)%]
where P = (F,” + 2F.2)/3

(A/0)max = 0.001

APmax = 0.57 ¢ A7

APmin = —0.65¢ A7

ORTEPIII view of the asymmetric unit of (I), with ellipsoids drawn at the ';alble :1 . Ao
40% probability level. For the sake of clarity, the atom numbering is given elected geometric parameters (A, °).
only for one cation/anion couple. Col—N11 1.956 (4) Co2—N25 1.938 3)
Col—N12 1.927 (4) Co2—N26 1.951 (3)
Col—N13 1.943 (4) N1—C1 1.520 (4)
Bala, Vermani et al., 2006). As for the tetrapropylammonium  Co1-N14 1944(4)  N1-C4 1517.(5)
) i Col—N15 1.936 (3) N1—C7 1.517 (4)
cations, the geometry around the central N atoms is regular Col—N16 1.914 (3) N1—C10 1522 (4)
tetrahedral (Table 1). Co2—N21 1.959 (4) N2—C13 1.512 (4)
Th inint 1 lar int ti . Ived in th tal Co2—N22 1.966 (4) N2—-C16 1.517 (4)
e main intermolecular interactions involved in the crysta Co2—N23 1,934 (4) N2Z—C19 1524 (4)
structure, besides van der Waals interactions, are weak N— Co2—N24 1.937 (4) N2—C22 1.519 (4)
H---O and C—H- - -O hydrogen bonds (Table 2). As a general
rule, we have considered the C—H.--X (X = N and O)  N16—Col—Ni2 89.75(19)  N25—Co2—N21 90.31 (18)
i ’ i . . o N12—Col—NI15 89.18 (18) N26—Co2—N21 88.52 (17)
interactions where the H- - - X distance is less than 2.70 A and N16—Col—N13 90.25 (19) N23—Co2—N22 8833 (16)
C—H- - -X angle is greater than 130° to be significant. The cell N12—Col—N13 92.36 (16) N25—Co2—N22 91.27 (16)
tents. viewed d the b axi h i Fio. 2 N15—Col—N13 89.56 (17) N26—Co2—N22 90.61 (16)
contents, viewed down the b axis, are shown n rig. 2. N16—Col—N14 90.04 (17)  N21—Co2—N22 88.69 (16)
N15—Col—N14 91.03 (15) C7—N1-—-C4 111.2 (3)
N13—Col—N14 87.79 (16) C7—N1-Cl 106.2 (3)
Experimental N16—Col—NI11 91.09 (17) C4—N1-C1 111.4 (3)
N12—Col—NI11 91.09 (18) C7—N1—-C10 1109 (3)
Analytical grade reagents were used without any further purification. N15—Col—NT11 89.17 (16) C4—N1-C10 106.3 (3)
K([trans-Co(NH3),(NO,),] was prepared according to the method N14—Col —N11 88.76 (16) C1—N1-CI10 110.9 (3)
described by Schlessinger (1967). Potassium trans-diamminetetra- N23—Co2—N24 9072 (18) CI3—N2-C16 110.5(3)
¢ y g : | i N23—Co2—N25 9049 (17)  CI3—N2—C22 105.8 (2)
nitrocobaltate(III) (1.00 g, 3 mmol) was dissolved in 35 ml of hot N24—Co2—N25 88.83 (18) Cl6—N2—C22 112.0 (3)
water by mechanical stirring for 10-15 min. In another beaker, N23—Co2—N26 90.77 (16) C13—N2—-C19 110.6 (3)

: . . : N24—Co2—N26 89.31 (18) C16—N2—C19 106.5 (3)
teFra}propylammomum bromide (0.84 g, 3 mm(')l) was dissolved ina N2A—Cop—NoT 9225 (16) N2 C19 115 (3)
minimum amount of water (10 ml). The solutions were then mixed
with stirring and a yellow solid precipitated immediately. This
product was washed with ice-cold water and air-dried. Yellow single
crystals suitable for X-ray structure determination were obtained
from an acetone—water mixture (30% v/v acetone; yield 87%). The Table 2 .
complex salt is stable in air and light, soluble in water, and highly ~ Hydrogen-bond geometry (A, ).
soluble in acetone and dimethylsulfoxide (m.p. 465 K). Analysis, D_H A D_H H.A DA D_H-A
found: C 31.1, H 7.3, N 21.1, Co 12.7%; calculated for C;,H34CoN,Oxg:

C 31.0, H 7.3, N 21.1, Co 12.7%. IR (KBr, cm™"): v,((NH;™) 3343, Eg—ggé : -8%‘2‘; ggg iiﬁ 2(1)32 Eg }ig

Vs(NH_f) 3235, ”as(NHl3) 1633, v4(-NO, ™) 1422, v, (-NO,") 1317. N26—H263- --0121 0.89 235 3.169 (5) 153

UV-vis (nm): 352,252. "H NMR (300 MHz, DMSO-dg): § 0.988 (12H, C4—H42...0221" 0.97 2.61 3.498 (5) 153

4 CH,), 1.65 (8H, 4 CH,), 3.11 (8H, 4 CH,—N), 3.88 (6H, 2 NH;). Cl0—H101. --O131% 0.97 2.46 3.396 (5) 164
Cl4—H141--.0131" 0.97 2.63 3.493 (6) 148
Cl6—H165---0141" 0.97 2.60 3.439 (5) 145
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D—H---A D—H H--A D---A D—H---A
C19—H191---0212 0.97 244 3398 (5) 169
C19—H192.--0141" 0.97 2.63 3.493 (6) 148

1.

Symmetry codes: (i) x,y+1,z; (i) —x+3yz—% (i) x—5—-y+1,z (iv)
—x+5y.2+3

A BASF/TWIN type of refinement was used obtaining a final
BASF value (i.e. the fractional contribution of the inverted structure)
of 0.30. 4373 Friedel pairs were used for the analysis. The structure
was refined with the crystal treated as an inversion twin. H atoms
were placed in idealized positions and refined as riding on their
parent atoms; constrained distances: 0.97 (methylene CH,), 0.96
(methyl CH3) and 0.89 A (ammonia NH;). Isotropic parameters for
H atoms were fixed at Ujo(H) = 1.2U,q(carrier atom).

Data collection: KappaCCD Server Software (Nonius, 1997); cell
refinement: DENZO-SMN (Otwinowski & Minor, 1997); data
reduction: DENZO-SMN; program(s) used to solve structure: SIR97
(Altomare et al, 1999); program(s) used to refine structure:
SHELXL97 (Sheldrick, 1997); molecular graphics: ORTEPIII
(Burnett & Johnson, 1996); software used to prepare material for
publication: SHELXL97 and WinGX (Farrugia, 1999).

The authors gratefully acknowledge the financial support of
UGC (New Delhi, India), grant No. F.12-38/2003 (SR).
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Figure 2
A packing diagram of the title compound, viewed along [010].
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