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Synthesis and Crystal Structures for Two Kinds of Complexes of Manganese(Il)
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(*Coordination Chemistry Institute, State Key Laboratory of Coordination Chemistry, School of Chemistry
and Chemical Engineering, Nanjing University, Nanjing 210093)

Abstract: Two novel 3D coordination ploymers [Mn,(Pyzca),Cl,], (1) and [Mny(Pyzca),Br,|, (2) were synthesized by
the hydrothermal reaction. The structures were characterized by elemental analysis, IR and single crystal X-ray
diffraction. Crystallographic data of the title coordination polymers 1 and 2: 1: C,,H¢N,0,Cl,Mn,, Triclinic, Pl, a=
0.6164(17) nm, 6=0.768 6(2) nm, ¢=1.394 6(4) nm, a=78.476(5)°, B=81.407(5)°, y=77.943(5)°, Z=2, V=0.629 1(3)
nm’; 2: CyoHeN,0,Br,Mn,, Triclinic, P1, a=0.623 6(17) nm, 5=0.774 0(2) nm, c=1.411 7(4) nm, a=77.720(5)°, B=
81.673(5)°, y=79.000(5)°, Z=2, V=0.649 6(3) nm’. The coordination polymers have both a three-dimensional
structure networks. CCDC: 604729, 1; 604730, 2.
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Pyrazinecaboxylic acid f 4% W, © A K 1) 3k
fRIE TR T AR BB R Y S M, Loye
ZE102000 4F F ] Cdl, A1 Pyrazinecaboxylate J IV 5
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2-Pyrazinecaboxylate) Y & M , A% 3C i B LL 2-
Pyrazinecaboxylic acid 4 LA (1 2 Fh 4 J& I 7 R &
PI[Mny(Pyzca),Cl,], (1) F1[Mny(Pyzca),Br,], (2) 8 G,

B—fEE n R 38 Y RIHEE B ST R A Al AR A Ak



%10 M

B SRAE AR O TR I L 3R A 1A ORI AR 5 A

- 1789 -

H IR R R M xS E1T 78R 4E, I+ X5
2k B AT I R T IX 2 AN EC A R A W IR 5
¥,

1 SEIES

1.1 K #

MnSO, (A.R.); MnCl,-4H,0 (A.R.);KBr (A.R.);2-
Pyrazinecaboxylic acid (C.R.), FTA 20 A &5 it
— L ai b T A
1.2 JKALER

FTIR X (VECTOR-22 Bruker 22 H), PL 1% (48000
DSCF, 3£ SLM 2 A), Bruker Smart Apex CCD
an AT (P2 [ Bruker 2 H]),

1.3 BE&EWHER

1.3.1 [Mny(Pyzca),Cly], (1)H 5 1L

#4 2-Pyrazinecaboxylic acid 0.124 g(1.0 mmol)Fl
MnCl,+4H,0 0.198 g(1.0 mmol)¥# f# 75 10 mL /Kt |
FEAA 0.039 mL EGN (0.53 mmol), 7 120 C/K#4J
I 24 h )5 1818450 MR B EaR A, R,
67% ., FTIR(KBr [E{A& R p/em™): 1661(vs),1 596(m),
1357(s),1 177(w),1 059 (m), 1 048(m),869(w), 793 (w),
743 (w),675 (w),474 (m); JC R M (% , %
CyoH,N,0,.CLMn, 15 | 55 W Bt 8 {H).C 28.15

(28.06),H 1.58(1.65),N 13.01(13.09),,

1.3.2  [Mny(Pyzca),Br,), (2)f 5 B

Fi KBr A1 MnSO, 13 MnCl,, Hax &4 —#¢ 15
LR AAHDR F R, FTIR(KBr B A v/em™) ;1655
(s),1595(m),1416(w), 1357(s),1175(m), 1 060(m), 1
049 (m), 867 (w),792(w),742(w),677 (w) 474 (m); JC %
ST (%, ¥ CoHN,O4 Br,Mn, 15, 455 1 it
{H):C 23.34(23.24),H 1.51(1.36),N 10.92(10.84).,
1.4 BELEHRNE

PR /NG B 2T 2B e kR AR SR Bruker
Smart Apex CCD . @h A7 S i ] 2848 47 55 B 45 2%
B ALY Mo Ka $726(1=0.071 073 nm), V) @-0 13
T EER T TE 2.75°<0<26.0° (9 3 [ 79, 1 H
Smart F£J7 X T RGP 1. U EE 3 404 4107 4 £ s
Forp ST AT 5T 2400 A 1520 (1) T W IN A 5 1839
Ay XMFEAY 2. FERFEMZMET, 1 2.73°<0<
26.0° 14 78 I MO8 3531 A7 S Bkl | G vl 7 A
52494 4 1520 (D)W AT WL AT S 1827 4>, A iARZS
LI NERE RPN X I S W ey E BNy | R
Xof AR AR U A A by S LA ) RS EGHE AT T A
P /N AR B IE , BT A TS A SHELXTL-PC 2
JPALSE B A AR R R PR LR 1

CCDC:604729,1;604730,2,

F1 BEEYW1M2HREZEREMEERRE

Crystal data and structure refinement for 1 and 2

Table 1
Complex 1
Empirical formula CoHgN,0,Cl,Mn,
Formula weight 407.52
Temperature / K 293(2)
A(Mo Ket) / nm 0.071 073
Crystal system Triclinic
Space group P1
a/nm 0.616 4(17)
b / nm 0.768 6(2)
¢/ nm 1.394 6(4)
al (%) 78.476(5)
B/(° 81.407(5)
v /(% 77.943(5)
Volume / nm’ 0.629 1(3)
A 2
Dea. I (Mg-m™) 2.152
Absorption coefficient / mm™ 2.250
F(000) 402.00

Crystal size / mm

0.30 x 0.24 x 0.2

2
CioHeN4O4BrMn,
452.98

293(2)

0.071 073
Triclinic

Pl

0.623 6(17)
0.774 0(2)
1.411 7(4)
77.720:
81.673
79.000(
0.649 6(3)

2

2.316

5.049

440

0.28 x 0.22 x 0.2

(5)
®)
5)
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Reflections collected
Independent reflections
Observed reflections [/>20(])]
Refinement method

Number of parameters
Goodness-of-fit on F*

Final R indices [I>20(])]

R indices (all data)

Final weighting scheme

Residual diffraction max / (e-nm™)

3149

2173

1 694

Full-matrix least squares on F?
202

1.03

R=0.049 2, wR,=0.104 7
R=0.066 7, wR,=0.108 8
w=1/[a*(F)+(0.050 0P?+1.220 OP]
where P=(F4+2F2/3

406

3268

2 250

1 808

Full-matrix least squares on F”
202

0.98

R=0.040 8, wR,=0.086 4
R=0.054 4, wR,=0.089 2
w=1/[c*(F)+(0.050 0P/+0.550 0P
where P=(F4+2F2)/3

420

Residual diffraction min / (e-nm™) -833

-520

2 HR5SWHR

2.1 4ISMtigRAE

B G#H 1661 em™ 1357 em™ ALY 2 A~k
568 85 A A5 114 5 WO U 2 I B A 0 PyzeaH I
1 2 B (C=0) 5 % B 1 & A8 Be A7 1 5 | A 17 4 45 % 2
I3 4T E, 1596 em™ Ak B W WO AT IH JE THZBC A )
ORI B RS0 1177 em™ 1059 em™ Al 1048
em™ YW WU AT 8 IR 25 Pyzea L1 C-H A TAT A 25 i
IR Bh% 867 cm™ 792 em™ Fl 742 em™ W] 48 IR K%
BL &Pt Pyzca b C-H W HIAMEIE AR 515 675 cm™
Al HEJE Mn-N S 091 45 4R 2l 0% 474 em™ A W Wi i
J& Mn-O (04 i 45 3% 2l 0 474 cm™ 11 W 0 0 3F —
AU T R O 55 B T Z R T Be g 5
22 FMEYHRESEN

Be A9 1 A 2 1) 2 ZEAE K RV A 7E 36 2 Rk 3
g

A 1.2 W FaS i ARLE 1,2), AR 2
REW 2 PR E AR T 1Py E T, EXE
AV E A 1 WS BEA T 00T TER A 1
Hul Mo A 3 FPECAL T, Mol HA NHAR
B3R 2 A O B 2 A N A 2 ANE N B
%) Cl JE 57,2 A PyzeaH ECAE o H B N1
TR O1JEF5 Mnl JEF2 45,5 Mnl BEALH 2 4
Cl J5t 5 [a) I AFR BB Min2, A7 BBk 114 i - €0 B (Min 1-C12) 11
BN 0.244 9(17) nm FEATC 1Y - S8 BE (Min2-C11) 11
1 0.2307(18) nm)KAR 2 | Mn2 J5 4 U T {4 T
B, 4315 2 A4S N JEF R 2 A CL R R o 2
AN T2k AT 2 A PyzeaH BLAK 14> Cl
T ENE S Mol HHIE, 55 14 CLRF B B L
ik, YEARERI SR T, 5 Mnl Mn2 Z ] B8
5352k 0.244 9(17)F1 0.230 7(18) nm,Mn1-C12 I
KBE R T Mn2-CI2, 7] B2 B K PyzcaH LAY O XF#F
16 C1 AHEF A B0, M3 J00 SR - 18 P9 34 % £

x2 BEEYM1IMHBIBKNER
Table 2 Select bond lengths (nm) and bond angles (°) for complex 1

Mnl-Cl2 0.244 88(17) Mn2-Cl1

Mn1-01 0.193 6(4) Mn2-CI2

Mnl-NI 0.198 2(5) Mn2-N3
CI2-Mn1-01 92.79(13) 01-Mn1-N1d
Cl2-Mn1-N1 86.78(15) N1-Mn1-N1d
Cl2-Mn1-Cl2d 180.00 Cl2d-Mn1-01d
CI2-Mn1-01d 87.21(13) Mn3-N4-C8
CI2-Mn1-N1d 93.22(15) Cl2d-Mn1-N1d
01-Mn1-N1 82.9(2) Cl1-Mn2-CI12
01-Mn1-01d 180.00 CI1-Mn2-N3

0.230 68(18) Mn2-N2a 0.197 8(5)

0.235 15(19) Mn3-03 0.191 4(4)

0.201 0(5) Mn3-N4 0.199 1(4)
97.1(2) C11-Mn2-N2a 121.48(15)
180.00 C12-Mn2-N3 97.11(16)
92.79(13) C12-Mn2-N2a 91.76(16)
109.0(4) N2a-Mn2-N3 128.1(2)
86.78(15) 03-Mn3-N4 84.36(17)
105.43(7)
105.06(16)

Symmetry code: a: x, —1+y, z; d: 1—x, 1-y, 2-z.
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Table 3 Select bond lengths (nm) and bond angles (°) for complex 2

Brl-Mn2 0.245 80(18) Mnl1-N1 0.199 7(7) Mn3-N4 0.198 8(8)

Br2-Mnl 0.244 44(12) Mn2-N3 0.199 1(8) Mn3-Ode 0.194 0(7)

Br2-Mn2 0.230 44(19) Mn2-N2a 0.197 7(8)

Mn1-01 0.196 0(6) Mn3-04 0.194 0(7)
Bi2-Mn1-01 92.30(17) 01-Mnl1-N1d 96.6(3) Brl-Mn2-N2a 117.1(2)
Br2-Mn1-N1 87.5(2) Br2d-Mnl-N1 92.5(2) Br2-Mn2-N3 99.5(2)
Br2-Mn1-Br2d 180.00 NI1-Mn-N1d 180.00 Br2-Mn2-N2a 94.0(2)
Bi2-Mn1-O1d 87.70(17) Br2d-Mn1-0O1d 92.30(17) N2a-Mn2-N3 130.1(3)
Br2-Mn1-N1d 92.6(2) Br2d-Mn1-N1d 87.5(2) 04-Mn3-N4 84.0(3)
O1-Mnl-N1 83.4(3) 01d-Mn1-N1d 83.4(3) 04-Mn3-04c 180.00
Br2d-Mn1-01 87.70(17) Brl-Mn2-Br2 104.21(6) 04c-Mn3-N4 96.0(3)
01-Mn1-0O1d 180.00 Br1-Mn2-N3 105.7(2) N4-Mn3-N4c 180.00

Symmetry code: a: x, —1+y, z; ¢: 1—x, 2—y, —z; d: 2—x, 1-y, 1—z.

73, HEFATESIE T FE 4 AR T
L 2502 2 A PyzeaH FRARHEY 2 A4S O I 7 2
N JiF, PyzcaH fi A b 5 Mn3 BoAZ R O JRF, H
BN 0.191 4(4) nm, & Mn1-01 # £ (0.193 6(4)
nm) &, H P 1) Mo-N 984 I Mn1-N1 & | Fb Mn2-
N3 & ZEBEY T ,@Eﬁi PyzcaH A ERAE hy = 1R A
M JEmEC AL, i T A AR OB WA TE 2 Rl
2 LE 3), —FRE /A 24 Mnl 44

A 1
Fig.1

[Mny(Pyzca),Cl,), (1) 3K B (# BR JLR 309%)
Molecular structure of the coordination polymer

(probability of ellipsoid is 30%)

2 [Mny(Pyzca),Br,], (2)f £k & (# 2k JL % 30%)
Fig.2 Molecular structure of the coordination polymer
(probability of ellipsoid is 30%)
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Fig.4 Packing arrangement in the unit cell for

[Mny(Pyzca),Cl,], (1)
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