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Synthesis and Crystal Structures of Mn(I)/Co(ID-
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Abstract: Reactions of sodium dicyanamide (Na(dca)) and 4-(1H-Imidazol-1-yl)aniline (L) with MnCl,-4H,0 or
CoCl,-6H,0 generate two new complexes, 0D [Mn(L),(dca),(H,0),] (1) and 2D coordination polymer of [Co(L),
(dea)](dea)ys(Cl04)gs - 1.5H,0 -MeOH (2), which were characterized by elemental analysis and IR. X-ray crystal
strucatural analyses show that 1 crystallizes in triclinic space group Pl, 2 crystallizes in orthorhombic space
group Cmem. In complex 1, both L and dca ligands coordinated to Mn(Il) are in monodentate mode, while in 2,
both dca and L ligands act in w, bridges to connect Co(Il) ions. 2 is a 2D coordination layer with two types of
cavities, adjacent layers stack each other in a face-to-face fashion to generate a 3D microporous supramolecular

architecture with 1D channels along the c-axis, which are occupied by the counterions and solvates. CCDC:

609591, 1; 609592, 2.
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A-(1- 10K 18 355 ) 2 i (27 4 ) BN — 0 4 (k27 4
ki TCL AW i, AR (5347 40) iS4 E (9 BT 26)
Ay L oA T B AR

Bruker Smart Apex CCD X L AT BT AY (Bruker
78 F)), Bruker-EQUINOX 55 £L 40 354X (Bruker 2y
), Vario EL JC R 73 #T{{ (Elementar 23 ),
12 BEYMER

1.2.1  EAY [Mn(L)y(dca),(H,0),] (1)FIE AL

# MnCl,-4H,0(0.099 g,0.5 mmol) i 7K ¥ i 2%
&3 %l L (0.159 g,1.0 mmol) Al dea (0.089 g,1.0
mmol) (1 FH BEFIK (VR A WS IR (AR FR L 1:1) M | L 4
PE L h a8 R A B 0 T DR VRO R T R AR
K,5dERE T EAYUREBE, RE 52%. LA
Y1 B IC R AT 4 R (%) (5 5 WA ER IS {E) . C,48.55
(48.80); H,3.81(4.10);N,30.71(31.04),,

122 FAY [Co(L)y(dea)|(dea)ys(C10,)ys-
1.5H,0-MeOH (2)1 & AL

¥ CoCl,-6H,0(0.116 g,0.5 mmol) Y /K ¥ i 7 18
i # L (0.159 g,1.0 mmol) F1 dca (0.089 g,1.0
mmol) i) F BE- 7K P TR B W ML (AR AR L 1:1) v F 4
£ 1 h 5, fin A NaClO, (0.210 g,1.5 mmol) i) /K i
W AR 15 min J5 2208 B A0 DB =
H 28 L,S dJEEE TaayeiR i, =R
8% (MR 45 Co I AKITE), WA 2 WILR T
45 R (%) (F5 5 N N PR AH) . C,45.02(45.16); H,4.20
(4.31);N,25.01(25.13),
1.3 BmEERNE

PEHCK /N3 514 0.216 mm x 0.128 mm x 0.198
mm A1 0.246 mm x 0.303 mm x 0.193 mm M BG4
1 1 2 B9 56 43 ) ' T Bruker Smart Apex CCD H.
A AT SHAY b 7E 293 K F , LA S5 a4k ) Mo Ka
(A=0.071 073 nm) Ky 5@ $1 I5 , LA @-o $94H 77 X, gk
TS84 . ) SAINT 2 )7 38 J5 8481, J§ SADABS
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BRI E . T A 1] SHELXTL-PC 72 /7 40 5¢
B, R R B R 2 1, A R A 5 T
%2,

CCDC:609591,1;609592,2,
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Table 1 Crystallographic data for complexes 1 and 2
Identification code 1 2
Empirical formula C,H,MnN ,0, C,H,5ClysCoN 50,5
Formula weight 541.46 585.18
Temperature / K 293(2) 293(2)
Wavelength 0.710 73 0.710 73
Crystal system Triclinic Orthorhombic
Space group Pl Cmem
a/ nm 0.751 98(7) 1.679 7(5)
b/ nm 0.901 73(9) 2.072 8(6)
¢/ nm 0.987 79(9) 1.562 6(5)
al(°) 73.078(2) 90
B1(° 87.788(2) 90
y 1 (°) 71.974(2) 90
Volume / nm* 0.6084(1) 5.440(3)
A 1 8
Density (calculated) / (g+cm™) 1.478 1.429
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Absorption coefficient / mm™
F(000)

Crystal size / mm

0 range for data collection / (°)
Limiting indices

Reflections collected
Independent reflections
Completeness / %

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F*

Final R indices [I>20(])]

R indices (all data)

Largest diff. peak and hole / (e-nm™)

0.590

279

0.32 x 0.24 x 0.21

2.16 to 28.16
8<h<9,-11<k<l1l,-12<l<12
5243

2722 (R,,=0.012 9)

91.7

0.886 2 and 0.833 8
Full-matrix least-squares on F*
2722/5/185

1.083

R=0.034 5, wR,=0.092 1
R=0.036 9, wR,=0.094 1

290 and -206

0.731

2416

0.25 x 0.21 x 0.13

1.96 to 26.00
20<h<19,-23<k<22,-19<1<19
12 829

2 728 (R;,=0.063 6)

94.5

0.911 0 and 0.838 4
Full-matrix least-squares on F
2728 /537220

1.048

R=0.069 0, wR,=0.176 4
R=0.096 6, wR,=0.196 9

1 083 and -930
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Table 2 Bond lengths (nm) and angles (°) for 1 and 2

1
Mn(1)-N(1) 0.221 4(2) Mn(1)-0(1w) 0.219 8(1) Mn(1)-N(4) 0.223 2(1)
O(1w)-Mn(1)-N(1a) 91.07(6) O(1w)-Mn(1)-N(4a) 90.16(5) O(1w)-Mn(1)-N(4) 89.84(5)
O(1w)-Mn(1)-N(1) 88.93(6) N(1)-Mn(1)-N(4a) 90.52(6) N(1)-Mn(1)-N(4) 89.48(6)
2
Co(1)-N(1) 0.210 6(7) Co(1)-N(5b) 0.225 6(7) Co(1)-N(5¢) 0.225 6(7)
Co(1)-N(3) 0.212 5(7)
N(1a)-Co(1)-N(3) 90.7(3) N(1a)-Co(1)-N(5b) 87.5(3) N(3)-Co(1)-N(5h) 84.8(3)
N(1)-Co(1)-N(3) 89.3(3) N(1)-Co(1)-N(5h) 92.5(3) N(3)-Co(1)-N(5c) 95.2(3)

Symmetry codes for 1: a: —x, -y, —z; 2: a1 =x+1/2, —=y+1/2, —z; b: —=x+1/2, y=1/2, z; c: x, —y+1, —z.
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Table 3 Hydrogen bonds for 1 and 2

D-H--A d(D-H) / nm d(H--A) / nm d(D-++A) / nm (DHA) / (°)
1
0(1w)-H(1wa)---N(6b) 0.085 4(9) 0.200(1) 0.285 0(2) 172(2)
O(1w)-H(1wb)---N(3¢) 0.084 1(9) 0.200(1) 0.282 2(2) 164(2)
N(6)—H(6b)---N(1d) 0.091(1) 0.256(2) 0.325 2(2) 133(2)
2
N(5)-H(5a)-+-O(4f) 0.092(2) 0.213(3) 0.304 8(12) 169(8)
N(5)—-H(5a)---0(2h) 0.093(2) 0.235(3) 0.326 4(15) 170(8)
0(4)-H(40)---N(8) 0.085 0(2) 0.199(2) 0.284(2) 178(19)
O(1w)-H(1w)--0(2w) 0.085 0(2) 0.200(3) 0.280(3) 155(1)
0(2w)-H(2wb)---0(2wi) 0.085 0.227 0.294(6) 135.9

2w)-H(2wa)--N(2) 0.085 0.209 0.294(3) 179.9
C(3) H(3)---0(3) 0.093 0.234 0.3223(19) 158.3

C(4)-H(4)---N(6) 0.093 0.253 0.343 3(14) 163.4

Symmetry codes for 1: b: x, y—-1, z+1; ¢: —x, —y, —2—1; d:

it —x+1, —y+1, —z.
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Fig.1  Molecular structure of complex 1
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Fig.2 2D hydrogen-bonded layer of 1
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7 0.839(2) nm, i L #F 1 2 4> Co(IDJE a1 (1)
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Fig.4  Coodination layer with two types of cavities in 2
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N=0.284(2) nm, 2 O-H---N=178(19)°), F /> T 4E
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Fig.5 3D supramolecular architecture with 1D channels
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435124 0.280(3) nm 1 0.294(6) nm, £ £ 4 155(1)°,
135.9°)  Horp —Fh & AR K o 38 52 HERE B O(2w)
-H(Q2wa)---N & ##(0---N=0.294(3) nm, £ O-H---N=
179.9°), CIO,AE R 32 K 5 Be A 2 £2 [0 B it N-H---O
ZH#(0---N=0.326 4(15) nm, 2 N-H---0=170(8)°)., &
Wz Ah, ERRBWAALESS R C-H---0 Fl C-H---N
SUEE, R 450 0.323 3(19) nm 1 0.343 3(14)
nm, #4354 158.3°F1 163.4°,
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