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Abstract
C20H30CoN4O10, monoclinic, C2/c (no. 15), a = 13.4752(4) Å,
b = 12.8563(3) Å, c = 15.0144(5) Å, β = 113.429(4)°,
V= 2386.66(14) Å3, Z= 4,Rgt(F ) = 0.0291,wRref(F

2) = 0.0719,
T = 293(2) K.

CCDC no.: 2059326

The asymmetric unit of the title crystal structure is shown
in the figure (Hydrogen atoms are omitted for clarity).
Table 1 contains crystallographic data and Table 2 contains

the list of the atoms including atomic coordinates and
displacement parameters.

Source of material

The mixtures of 3-methoxy-4-pyridinecarboxylic acid
(mpca) (0.1 mmol, 15.3 mg), Co(OAc)2 4H2O (0.1 mmol,
24.9 mg), DMF (2.0 ml) and H2O (2.0 ml) were placed in a
23 ml Teflon liner stainless steel reactor. The vessel was
heated to 393 K for four days, then cooled slowly to the
room temperature. Light violet crystals were obtained, and
further crystals were filtered off, washed with mother
liquid, and dried under ambient conditions. Yield 47%
(based on mpca).

Experimental details

A suitable crystal was selected and mounted on a Super-
Nova, Single source at offset/far, EosS2 diffractometer.
UsingOlex2 [2], the structurewas solvedwith the ShelXT [3]
structure solution program using Intrinsic Phasing and

Table : Data collection and handling.

Crystal: Violet block
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: SuperNova, ω
θmax, completeness: .°, >%
N(hkl )measured, N(hkl )unique, Rint: , , .
Criterion for Iobs, N(hkl )gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: CrysAlisPRO [], Olex [],
SHELX [, ]
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refined with the ShelXL [4] refinement package. Hydrogen
atoms were placed in calculated positions and refined
isotropically with a riding model except for those bound to
water, which were initially located in a difference Fourier
map and included in the final refinement and Uiso(H) set to
1.5 times of Ueq(O).

Comment

In the past few decades, coordination compounds (CPs)
have been becoming one of the most rapidly developing
fields in chemical andmaterial science not only because of
their highly diversified topologies, but also due to their
potential applications in many areas, such as magnetism

[5, 6], catalysis [6, 7], luminescence [8, 9], sensing [10, 11],
conductivity [12, 13] and so on. At present, many multi-
topic organic ligands have been employed to prepare such
materials and rapid progress in this flourishing field has
been made [14, 15]. However, it is still a great challenge to
obtain the desired structure relying on reaction conditions
in the self-assembly. Among many organic ligands, iso-
nicotinic acid and its derivatives as bifunctional ligands
containing both pyridyl and carboxylate donor groups,
thus are useful building blocks in the assembly of CPs.
Such as, isonicotinic acid, 3,5-dichloroisonicotinic acid,
2,6-dichloroisonicotinic acid, etc, have beenused as educts
to construct diverse CPs in our and other previous work
[16–19]. The 3-methoxy-4-pyridinecarboxylate (mpca) is an
ideal bifunctional connector in the exploration for CPs due
to possess potential coordination sites involving the inge-
nious combination of carboxyl groups with an pyridyl ring.
In this regard, we hope to reveal some structural factors of
the H2mpca for dominating the self-assembly, and this will
provide more useful information of the substituent effect.
Though as a good bifunctional ligand, mpca remains
largely unexplored, and only few CPs have been reported.

The asymmetric unit of compound contains half a co-
balt atom, onempca anion, one ligatedwatermolecule and
one free N,N-dimethylformamide (DMF) molecule. Each
cobalt atom is six-coordinated by two O donors and two N
donors of four symmetry-related mpca ligands in the
equatorial plane with two coordinated water molecule in
the axial positions. The Co–O bond lengths are 2.1220(10)
and 2.0935(11) Å, respectively. The Co–N bond lengths are
2.1948(12) Å. The [CoO4N2] environment are bridged by two
N atoms and two O atoms of fourmpcamolecules resulting
in stepwise (4,4) grids layers. Each layer is corrugated with
fourmpcamolecules and four Co atoms forming repeating
quadrate grid with a side length of 9.312/9.312 Å. Notably,
the presences of coordinated water molecules lead to the
formation of hydrogen-bonding interactions. Besides
intralayer O(4)–H(4B)···O(3) hydrogen bonds, the paral-
leled layers are connected by hydrogen-bonds between
coordination H2O and O atom of the DMF molecule
[O(4)–H(4A)···O(5); d(O4···O5) = 2.6297(17) Å; degree
(H–O···O5) = 163.0°] to develop the 2D layer. The adjacent
2D layers are stacked in a parallel fashion and cohered
together by van der Waals forces into the entire 3D supra-
molecular networks of compound.

Author contributions: All the authors have accepted
responsibility for the entire content of this submitted
manuscript and approved submission.

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

Atom x y z Uiso*/Ueq

Co . . () . . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
HA . . . .*
HB . . . .*
N . () −. () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC −. . . .*
C . () . () . () . ()
C . () −. () . () . ()
H . −. . .*
C . () −. () . () . ()
H . −. . .*
C . () −. () . () . ()
H . −. . .*
C . () . () . () . ()
C . () . () . () . ()
O . () . () . () . ()
N . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
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