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Synthesis, Crystal Structure, Luminescence Property of 2D
Coordination Polymer [Mn(2,4-DAA),(4,4'-bipy)],
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Abstract: A complex [Mn (2,4-DAA), (4,4'-bipy)], with 2,4-dichlorophenoxy acetic acid and 4,4'-bipy has been
synthesized and characterized. It crystallizes in the monoclinic space group C2/c with a=2.307 8(6) nm, b=1.1643(3)
nm, ¢=0.9709(3) nm, 8=96.249(5)°, V=2.593 2(12) nm’, D=1.668 g-cm>, Z=4, F(000)=1 316, Final GooF=1.032,
R,=0.046 1, wR,=0.110 2. The crystal structure shows that the complex forms a 2D layer structure by bi-dentate
bridging 2,4-dichlorophenoxy acetic acid groups and 4,4’ -bipy molecules. The manganese(Il) ion is coordinated
with four oxygen atoms from four 2.4-dichlorophenoxy acetic acid molecules and two nitrogen atoms of two 4,4'-

bipy molecules, respectively, giving a distorted octahedral coordination geometry. The luminescence property of
the complex was also studied. CCDC: 674225.
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1.1 KF AR

KA 2,4 H KA LR 4,4 B 8E Ry 43 Hr
ol SRR A Al AR (A )

A #% . Bruker SMART 1000 CCD 5 i i S 4%
PE-2400(IDEY 7T ZE 43 H1 % ; H A% & FTIR-8700 4T
HPETEAL (4 000~400 em™); H 4 & UV2501PC %
HMGTEAL KA AR B & B F] WGY-10 B9
R,

1.2 REVHEN

4 2.50 mmol 2,4- —FH ALK LIRF 1.0 mmol =
SRR N B35 5 1 L BE AR A0 ) e 7K 8 Jin 4
M3 4 h, ¥ 2 %G H 2L ] 25 mL KK
W R KA I 1.0 mmol 4,4 -BR L RE |
PR S ALY WO IR & W 2 pH=5.0~6.0,, Ti
FEIE,F 180 CHEIR N 12 h, SRJG LA 5 C-h' FEE
i, A5 BNIR B A AR S (R B 3E A O
7 AR B IE A T X PR R R A AT Y A O
RO M4 CogH CLMnN,O,, T1HHAE (%):C 47.96,H
2.79,N 4.30, A (%) :C 47.91,H 2.78 N 4.29, IR

F B (em™) M 11 660(vs), 1 610(s), 1 602 (vs),
1489(s),1 475(m), 1 423 (vs),1 400(m), 1 070(s), 806
(s),719(w),627(m), 588(w), 525(w).
1.3 E&Y&REEHRNE

BEHULSE 4 0.20 mm x 0.18 mm x 0.14 mm FJ 5
#itr, FH Bruker SMART 1000 CCD . i /i1 S A4 74T
SPSCE A 294(2) K T H Mo Ka 512k (1=0.071 073
nm), Pk o~o FH 7 AE 1.78°<60<26.34°3E [l 1y 3
WER 7156 AT A, Forf 2634 AT AT A(R,,=
0.0475),1 592 4> 1] WLER AT 55 051 [1>20 (D)) T 2549 53
FrAZE g IE, s 4 Lp B M4 50 o
1E, bR S5 H9 2Rk H SHELXS-97 & /702 B 4 15 fif
. S5 1B R SHELXL-97 #2702 Xt &Rl
Ik SR T 43 501 SR FH A5 1] 8] 1 R0 A5 1) S L B2 TR 7
AT R MR /N R BB IE , AR K R =
0.046 1,wR,=0.110 2;w=1/[S*(F,})+(0.073 2Py, H: th
P=(F42F /3 ;(A/07),,,=0.010;5=1.032; (A0),,=929 e-
nm> F(Ap),.=—474 e nm, BLE Y bR 24 504 51)
T3 1,

CCDC:674225,

F1 BEEYHREFEHE
Table 1 Crystallographic data for the complex

Empirical formula CaH sCLMnN, O
Formula weight 651.16

Size / mm 0.20 x 0.18 x 0.14
0 range for data collection / (°) 1.78~26.34
Crystal system Monoclinic
Space group C2/c

a/ nm 2.307 8(6)

b/ nm 1.164 3(3)

¢/ nm 0.970 9(3)
B/ 96.249(5)

V / nm? 2.593 2(12)

R, wR, [I>20(1)]
Ry, wR; (all data)

Largest difference peak and hole / (e-nm™)

D/ (grem™) 1.668

Z 4

1(000) 1316

# (Mo Kee) / mm™ 0.968

Reflections collected 7 156
Independent reflections 2634 (R;,=0.047 5)
Final GooF 1.032

0.046 1, 0.110 2
0.097 8, 0.140 3
929, -474
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21 BREVHREED

BeA Y EE R MY TR 2, AT
JULER LI 1, RS LR 2,

PR LA ) /2 PA[Mn(2 ,4-DAA),(4, 4 -bipy) | 5
SRITI 4 TCRR A AL R G (B 1), Mn(ID)ES
T2 2,4- R A CRARNR I 7 b 7R vh T
BB Z A BAHTAT B B Mn(I) B 5 488 0 XUE% | #H

R UEE Z [ UL 4,47 - BRI IE 2, BT TCRR
FEA ) e AR S5 R (B 2), A2 4 )8 BT Mn(1)---
Mn(1A) I HE 254 0.489 9 nm, 5 1.0 Mn(I) &+ Fd
Ll 6 NEF0k A 4 4 2,4- AR A LMK
1 4 AR TR 2 AN 4,47 BRIEE 737 19 2 AR
T, BT ANEA AR N g K, Ho 0(1).0
(2B) .O(1A)Fl O(2C)4b T 7% 38 A7 & N (1) Fil N(2A)4b
FHHEIALE . O(1)-Mn(1)-0(2B)Fl O(1A)-Mn(1)-0(2C)
HEAAHSE R 95.14(11)°,0(2B)-Mn(1)-O(1A) F1 0(2C)-
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Table 2 Selected bond lengths (nm) and bond angles (°) of the complex

Mn(1)-O(2B)" 0.212 6(3) Mn(1)-O(1A)" 0.216 5(3) Mn(1A)*-0(2) 0.212 6(3)

Mn(1)-0(2C)* 0.212 6(3) Mn(1)-N(1) 0.231 4(4) 0(1)-C(1) 0.122 7(4)

Mn(1)-0(1) 0.216 5(3) Mn(1)-N(2A)* 0.228 2(4) 0(2)-C(1) 0.123 5(4)
0(2B)"-Mn(1)-0(2C)? 169.89(15) O(2B)"-Mn(1)-N(2A)* 84.94(7) 0(1)-Mn(1)-N(1) 89.65(7)
O(2B)"-Mn(1)-0(1) 95.14(11) 0(2C)"-Mn(1)-N(2A)* 84.94(7) O(1A)*-Mn(1)-N(1) 89.66(7)
0(2C)"-Mn(1)-0(1) 84.92(10) O(1)-Mn(1)-N(2A)* 90.35(7) N(2A)*-Mn(1)-N(1) 180.00(1)
O(2B)"-Mn(1)-O(1A)" 84.92(10) O(1A)*-Mn(1)-N(2A)* 90.34(7) 0(1)-C(1)-0(2) 126.9(4)
0(2C)”-Mn(1)-O(1A)? 95.14(11) O(2B)"-Mn(1)-N(1) 95.06(7) 0(1)-C(1)-C(2) 117.2(3)
0(1)-Mn(1)-O(1A)" 179.31(14) 0(2C)”-Mn(1)-N(1) 95.06(7) 0(2)-C(1)-C(2) 115.8(3)

Symmetry transformation used to generate equivalent atoms: ™ —x+1, —y+2, —z;  x, —y+2, z41/2; ® —x+1, y, —z+1/2; # x, y—1, z.
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Fig.1  Unit structure of the title complex
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Fig.2 Two dimensional layer structure of the title complex
Mn (1)-0 (1) % 1 A 5} 84.92(10)°, Efi1=Z FlN
360.12°, W] O(1).0(2B) .0(1A) .0(2C)F Mn(1)JLT-
FE[A] — A1 b HAPT D5 72 :0.000x+11.643y+
0.000z=11.2272, 0(1).0(2B).0(1A) #1 0(2C)#% V-
If /9 BE B8 4 514 .0.010 02, -0.010 02.0.010 01 .
—0.01001 nm , Mn(1)F1 N(1) 2% V-1 (1) B 25 5359 4 .
0.00871.0.240 12 nm, A FHum &K N (1) Skt
T ol TE AL A DT 22 1) B B A N(1)-Min(1)-O(1) Fl
N (1)-Mn (1)-0 (1A) JL - A0 55, 73 51 24 89.65 (7)° il

89.66(7)° ,N(1)-Mn(1)-O(2B) F1 N(1)-Mn(1)-0(2C)#H %
k1 95.06(7)° ; Fl 1 v 5 1 N(2A) 5 AR 38 A7 E 1Y O(1),
0(2B) . O(1A) F1 OQ2C)Z 8] (1 58 £ . N(2A)-Mn(1)-O(1)
FIN(2A)-Mn(1)-O(1A)JL-F- 4055 | 4351 2R 90.35(7)° il
90.34(7)°,N(2A)-Mn(1)-O(2B)F1 N(2A)-Mn(1)-O(2C)#H
R 84.94(7)°, 3 Xt ab XA E A IR FHEME . N
(1)-Mn(1)-N(2A)>4 180.00(1)°, ¥t B N(1) Mn(1), N
(2A) 2 ;0 (1)-Mn (1)-0 (1A) 4 179.31 (14)° , 4% i
180.0° ;0 (2B)-Mn (1)-0 (2C) & 169.89 (15)° , fii B
180.0°, Mn-O A 22 H ; Mn(1)-O(1)F1 Mn(1)-O(1A)
A SEH Y 0.216 5(3) nm, Mn(1)-O(2B) Al Mn(1)-
OQRC)HKAHZFAE A 0.2126(3) nm, Mn(1)-N(1)F1 Mn
(1)-NQA) B 4330124 0.231 4(4) A1 0.228 2(4) nm,
HAP(E R 0.229 8(4) nm, S FEL A YI[Mn(TTA),4,4'-
bipy)],"™ (H Mn-N=0.227 8 (3) nm) 1 [Mn (4,4-bipy)
(H,0),1.[(4 ,4-bipy), (H,0); (2-NBS-Ala),]," (} Mn-N=
0.22077(13) nm)#H Eb | A5 B LA 90 00 4 B IS
DL AT 36 . AR & 4 Mn(IDAd T 7S A 11
AN RS A G AR 2,4-— 5
AR TR AR R e 423 LU B BXE X 5 4 (D e
£ ,0(1)-C(1)=0.122 7 (4) nm,0 (2)-C (1)=0.123 5 (4)
nm, 22l A=0.000 8(4) nm ; b5 &1 BL & 4 1 H BX #
0(1)-C(1)-0(2)°M 126.9(4)°, ELEL G ¥ [Mn(phen)(2,4,
6-TMBA),(H,0)], ¥ B 8K /1 O(1)-C(1)-0(2) 123.8(3)°
WK AW AT 55 SR . C(9)-H(9)--- O(2)
K4 0.3226(5) nm, #EFf K 160°;C(14)-H(14)---O(1)
KR 0.3184(4) nm, HEFfI R 123°,
22 BEEYRDINEELEI L

IR JGIGERW . 7E 1660 Fl 1489 cm™ &b LT
BCAA 2, 4- G0 OR S & TR 22 5 (18 52 X A0 AR X A AW 4
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Fig.3 Emission spectra of the title complex and ligands

in solid state at ambient temperature

SEH

[1] LIU Shi-Xiong(XI :#), FENG Yun-Long(#% = J2). Chinese
J. Chemical Journal of Chinese Universities (Gaodeng
Xuexiao Huaxue Xuebao), 1996,17(4):509~514

[2] TAO Jian-Qing (M & i), LIU Zhi-Guo (X3 ), ZHUANG
Jin-Zhong (FE 42 #1), et al. Chinese J. Inorg. Chem.(Wuji
Huaxue Xuebao), 1996,12(4):408~412

[3] Zhong Z J, You X Z, Mak T C W. Polyhedron, 1994,13:
2157~2161

[4] Yang Y Q, Li C H, Li W, et al. Chinese J. Struct. Chem.,
2007,26(9):1076~1080

[5] Li W, Li C H, Yang Y Q, et al. Chinese J. Struct. Chem.,
2007,26(9):1057~1060

[6] Lin Y. Handbook of Besticide Application. Beijing: Agriculture
Press, 1982.

[7] Gao S, Yue Y M, Ma D S, et al. Chinese J. Struct. Chem.,
2004,23:825~828

[8] Gulino F G, Lauceri R, Frish L, et al. Chem. Eur. J., 2006,
12:2722~2725

[9] McCann M, Cronin J F, Devereux M, et al. Polyhedron,
1995,14:3617~3622

[10]Smith G, O'Reilly E J, Kennard C H L. Inorg. Chim. Acta,
1982,62:241~245

[11]Zhao J G, Gu C S, Huo L H, et al. Acta Crystallogr., Sect.
E: Struct. Rep. Online, 2005,61:m76~m79

[12]Sheldrick G M. SHELX-97 Program for the Solution and the
Refinement of Crystal Structures, University of Gottingen,
Germany, 1997.

[13]LI Ming-Xing(ZE W &), XU Zheng(f% 1E), YOU Xiao-Zeng
(W2 ), et al. Acta Chimica Sinica (Huaxue Xuebao),
1994,58:274~279

[14]HUO Xian-Kuan (& B 98), MA Lu-Fang( 5 77), WANG
Li-Ya(ERITL), et al. Chinese J. Inorg. Chem.(Wuji Huaxue
Xuebao), 2007,23(3):401~406

[15]Nakamota K, Translated by HUANG De-Ru(# £ 1), WANG
Ren-Qing(EA~IK). Infrared and Raman Spectra of Inorganic
and Coordination Compounds, 3rd edn(7#uF= BLAL AL &4
a4 sh Ao ds 2 % % = ). Beijing: Chemical Industry
Press. 1986.

[16]XIA Jiang-Bin(E IL#E), YANG Hong(# £L), LI Fu-You
(Z & &), et al. Chinese J. Chemical Journal of Chinese
Universities(Gaodeng Xuexiao Huaxue Xuebao), 2006,27(2):
204~207

[17]CHENG Yi-Xiang(& #f), WANG Yun-Chu(EFI#]), TAO
Zhong-Dong (M 1 7%), et al. Chinese J. Inorg. Chem.(Wuji
Huaxue Xuebao), 2000,16(3):523~526



