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Abstract
C52H66N4NiO28, triclinic, P1 (no. 2), a = 11.292(6) Å,
b = 11.670(6) Å, c = 12.165(6) Å, α = 81.872(6)°, β = 67.036(5)°,
γ = 75.624(6)°, V = 1428.1(12) Å3, Z = 1, Rgt(F ) = 0.0439,
wRref(F 2) = 0.1216, T = 296(2) K.

CCDC no.: 2302378

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and
displacement parameters.

1 Source of material

An acetonitrile solution (20 mL) of [NiL](ClO4)2 (0.270 g,
0.5 mmol) (L = trans-5,5,7,12,12,14-hexamethyl-1,4,8,11-
tetraazacyclotetradecane) was added to a methanol solu-
tion of benzene-1,3,5-tricarboxylic acid (BTC, 0.315 g,
1.5 mmol). The resulting solution was evaporated slowly at
room temperature to give crystals of the title compound
after 2 weeks.

Table : Data collection and handling.

Crystal: Yellow block
Size: . × . × .mm
Wavelength: Mo Kα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: Bruker SMART II, φ and ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: ,, , .
Criterion for Iobs, N(hkl)gt: Iobs > σ(Iobs), 
N(param)refined: 

Programs: Bruker [], SHELX [, ], Diamond []
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2 Experimental details

The structure was solved using Direct Methods, which
yielded the positions of all non-hydrogen atoms. All the
hydrogen atoms of the ligands were placed in calculated
positions with fixed isotropic thermal parameters and
included in the structure factor calculations in the final
stage of refinement. The Uiso values of the hydrogen
atoms of methyl groups were set to 1.5Ueq(C) and the
Uiso values of all other hydrogen atons were set to
1.2Ueq(C, N).

3 Comment

Similar structures to the title compound have been reported
[5, 6], which showed two-dimensional sheets constructed
by connections of hydrogen bonds. X-ray crystal structural
analysis dispalys that the asymmetric unit of the title
structure contains one [NiL(BTC)2], one uncoordinated BTC
and two free water molecules. The central Ni(II) ion shows a
six-coordinated octahedral coordination geometry by coor-
dination with four nitrogen atoms from macrocyclic ligand
L in the equatorial plan, and two oxygen atoms from two
coordinated BTC in axial positions (see the figure).

Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
N . () . () . () . ()
H . . . .*
N . () . () . () . ()
H . . . .*
Ni . . . . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
H . . . .*
O . () . () . () . ()
O . () . () . () . ()
HA . . . .*
O . () . () . () . ()
OW . () . () . () . ()
HWA . () . () . () .*
HWB . () . () . () .*
OW . () . () . () . ()
HWA . () . () . () .*
HWB . () . () . () .*

Table : (continued)

Atom x y z Uiso*/Ueq

C . () −. () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . −. . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
O . () −. () . () . ()
O . () −. () . () . ()
H . −. . .*
O . () . () . () . ()
O . () . () . () . ()
H −. . . .*
O −. () . () . () . ()
H −. . . .*
O . () . () . () . ()
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The [NiL(BTC)2], uncoordinated BTC and lattice water
molecules are linked by O–H⋯O hydrogen bonds into a two-
dimensional sheet. The sheets are further connected via
O–H⋯O hydrogen bonding interactions, generating a three-
dimensional structure.
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