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Abstract
Ca2H27CoN4Oy

1, monoclinic, C12/c1 (no. 15),
a =10.9420(7) 1&, b= 16.008&%) A, c=14.458(1) A,

B =101.861(4)°, V=2478.5 A’, Z = 4, Ry(F) = 0.038,
wRes(F?) = 0.095, T=273 K.

Source of material

Freshly prepared CoCO3 (0.12 g, 1.01 mmol), 2,2'-bipyridine
(0.07 g, 0.45 mmol), 2-iodobenzoic acid (0.20 g, 0.81 mmol),
12 nL. CH30H/H20 (1:2, v/v) were mixed and stirred for ca. 3 h.
Subsequently, the resulting suspension was heated in a 23 ml Tef-
lonined stainless steel autoclave to 373 K and kept at this tem-
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perature for 7 days. After the autoclave was cooled to room tem-
perature, the solid was filtered off. The resulting orange filtrate
was allowed to stand at room temperature and slow evaporation
for a month afforded orange block-shaped crystals.

Experimental details

H atoms bound to C atoms were placed on calculated positions
with d(C—H) = 0.93 A and refined using the riding rigid-body
approximation and Ujso = 1.2Ueq(C). H atoms at O atoms were lo-
cated in Fourier difference maps and refined with an O—H dis-
tance restraint of 0.85 A and Uiso(H) = 1.5Ueq(O).

Discussion

The title compound has a crystal structure which is isotypic or strong
related to the structures of [Co(C10HsN2)2(CO3)INO3 - SH20 (1],
[Co(C10HsN2)2(NO3)J(NO3)OH) - 4H20 [2], and [Co(2,2"-bpy)z-
(NO3)]NOs - SH20 [3].

The title compound consists of the monovalent [Co(2,2'-
bpy)2(CO3)]* complex cations, hydrogencarbonate anions and
crystal water molecules (figure, top and middle). Within the
[Co(2,2'-bpy)2(CO3)]" ion, the Co atoms are each coordinated by
four N atoms from two bidentate chelating 2,2'-bipyridine lig-
ands and two O atoms from one bidentate chelating carbonate an-
ion, to complete significantly distorted CoN4O2 octahedral
environment with d(Co—N) = 1.922(2) A (2x), 1.934(2) A@2x%)
and d(Co—O0) = 1.892(2) A (2x). Two [Co(2,2’-bpy)2(CO3)]*
complex cations are interlinked by hydrogen bonds and 7-n
stacking interactions into 1D supramolecular chains along the
[100] direction, but the interplanar distance of 3.639 A indicates
that the intercationic m-7 stacking interactions between the
neighboring 2,2’-bpy planes are very weak (figure, bottom).
Moreover, there are hydrogen bonds and weak C-H-+-O interac-
tions between the coordinating carbonato and non-coordinating
hydrogencarbonato groups, crystal water molecules and 2,2’-bi-
pyridyl H atoms with d(O-H--0) =2.668 A-3.173 A, LO-HO=
125.1° - 170.5°, d(C4-H4--01)) = 3.264 A, LC4-H4--O1' =
135.4° (i:—x,2—y,—z), d(C7T-H7--06") = 3.465 A, LC7-H7--06" =
81.5° (ii:—x,2-y,-z). Through these hydrogen bonds and inter-
cationic -7 stacking interactions the compound is interlinked to
form the 3D network.

Table 1. Data collection and handling.

Crystal: orange block, size 0.09 x 0.12 x 0.23 mm
Wavelength: Mo K, radiation (0.71073 A)

“ 7.61 cm™

Diffractometer, scan mode:  Bruker APEX CCD 1, p/w

20max: 61.1°

N(hkDmeasureds N(kDunique: 10023, 3244

Criterion for Jobs, N(hkl)g:: Tobs > 2 o(lobs), 1524
N(param)refined: 196
Programs: SHELXS-97 [4], SHELXL-97 [5]
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Table 2. Atomic coordinates and displacement parameters (in A3, Table 2. Continued.

Atom Site Occ. x y z Uiso Atom Site Occ. «x y z Uiso
H(1) 8f 0.2221 0.8911 0.2548 0.059 H4A) 8 05  0553(8) 0.2510(3) 0.295(5) 0.315
H(2) 8f 0.2769 0.7923 0.1556 0.074 H(GA) 8 05 0.467(5) 1.002(2) 0.2346) 0.193
H(3) 8f 0.1445 0.7645 0.0130 0.075 H(SB) 8 05 0.530(8) 0.937(5) 0.207(4)  0.193
H(4) 8f -0.0389 0.8407  -0.0302 0.059 H(6A) 8f 0.788(5)  0.733(3) 0.135(2) 0.196
H(®) 8f —0.2066 09262  -0.0621 0.059 H(6B) 8f 0.7648) 0.747(4) 0.041(2) 0.196
H(8) 8f -0.3827 1.0088  -0.0729 0.072 H(7A) §8&f 0.619%(2) 0.829(3) 0.116(3) 0178
H(9) 8f -0.4072 1.0875 0.0561 0.068 H(7B) §&f 0.525(4) 0.808(2) 0.158(3) 0.178
H(10) §f -0.2562 1.0831 0.1930 0.059

Table 3. Atomic coordinates and displacement parameters (in A3

Atom  Site x y z Un Un Uss Uz Uiz Uy
Co(l) de 0 1.00609%3) % 0.0366(3)  0.0405(3) 0.0275(3) 0 0.00182) 0

ot & 0.05642)  1.1031(1)  0.1968(1)  0.053(1)  0052(1)  0039(1) -0.00628) 0.0036(9)  0.0073(8)
02 de 0 1.22642) % 0.1223)  0037(2)  0126(3) 0 0.008(2) 0

N1  8f 00623(2) 09231(1)  0.1739(1)  0.035(1)  0043(1)  0032(1)  0.00160) 0003(1)  0.0014(9)
NQ@)  §f —0.1422(2)  1.0054(1)  0.1468(1)  0.035(1)  0044(1)  0.030(1)  0.0021(%9) 0.00108)  0.0051(9)
ca)  sf 0.1688(2)  0.8805(2) 0.1971(2) 0.044(2)  0058(2)  00432)  0.007(1)  0.002(1)  —0.005(1)
cR) 8§ 02020(3)  0.8212(2) 0.1380(2) 0.0522)  0071(2)  0062(2)  0.0181)  00122) -0.007(2)
ce & 0.12403)  0.8051(2) 00531(2) 0066(2)  0.067(2)  00562)  0.006(2)  0017(2) —-0.020(2)
c@  §f 0.0146(2)  0.8499(2) 0.0278(2) 00522)  0.061(2)  00342) -0.0041)  0006(1)  —0.0091)
cs) 8 -00141(2) 0908%(1)  0.0893(2) 0.039(1)  0042(1)  0031(2) -0.0041)  0006(1)  -0.001(1)
ce) 8 ~0.1290(2) 09579(1)  00720(2)  0.040(1)  0042(1)  00252) -0.008(1)  0000(1)  —0.001(1)
cn 8 —02176(2)  09585(2) —~0.0109(2) 0.0522)  0057(2)  00322) -0.007(1) —0.007(1)  0.00(1)
c@E) & —032232) 1.0075(2) -00173(2) 0.050(2)  0.068(2) 00502 -0.007(2) -0017(1)  0.0092)
co) & —03367(2)  10543(2)  00593(2) 0.037(2)  0064(2)  0063(2)  0.005(1) —0.006(1)  0.0102)
cQ0) 8f —02456(2)  1.0519(2)  0.14092) 0.045(2)  0053(2)  0048(2)  0.007(1)  0.006(1)  0.002(1)
cal)  4e 0 1.1500(2) % 0.0613)  004%(3)  0055(3) O -00092) O

oB3) §f 04179(3)  01307(2)  0.1998(3) 0.172(3)  0.153(3)  0.1544) -0.0542) -00252) -0.016(2)
0@)  4e 1% 02341(4) % 0.239(7)  0162(5)  02388) O 0.067(5) 0

C(12) 4e 1% 0.1636(3) % 0.079(3)  0034(2)  0074(4) 0 00153) 0

0(5) 4 % 0.9566(3) Y 0.187(5)  0086(3)  0.097(4) 0 -0.006(3) 0

o6 8 0.7569(3)  0.7652(2)  0.0932(3) 0.113(2)  0138(3)  0.132(3) -0.0052)  0.0032)  0.007(2)
o7 8 0.5480(3)  0.8402(2) 0.1217(2) 0.130(2) 01132)  01163)  00192)  0028(2)  0.009(2)
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