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Synthesis, Structure, Properties of a Two-Dimensional Manganese(I) Coordination
Polymer with a-Naphthylacetic Acid
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Abstract: The two-dimensional coordination polymer, [Mn(NAA),(H,0),], (1) (HNAA =a-naphthylacetic acid) has
been synthesized and characterized by single-crystal X-ray diffraction studies, elemental analysis and FTIR
spectrum. Structural determination reveals that it crystallizes in monoclinic space group C2/c. Crystal data: a=
3.713 3(5) nm, 6=0.625 4(5) nm, ¢=0.889 7(5) nm; $=99.706 (5)°, Z=4. Each Mn(Il) atom is six-coordinated with
a distorted octahedral geometry. The NAA~ anion acts as a py-bridge linking Mn(Il) atoms generating a two-
dimensional network with (4, 4) topology, which are further bridged to form three-dimensional supramolecular
structure by C-H---O hydrogen bonding and C-H---7 interactions. The thermal stability,luminescence property
and antibacterial activity of 1 were investigated. CCDC: 847386.
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SRR 24 R 0 AT 2l WA AR5 Al — 2l
1.2 ¢ 2|

= K #| Carlo-Etba 1106 JC & 43 #1 1L
EQUINOX 55 {57 i 21 4P 6 1% ; NETZSCH STA
409PC AT A, N, A4, DI 32 3 1 = 3t 31 800
°C;HITACHI F-7000 %<6 & 66N 0 i 55 77248
PR PR IR B0 AL B TAE R %
1.3 EMRIER

AR A AR 074 550 000 5 AR K A 0 6 K
¥F % (Escherichia coli, VLN T FK .E.S), A 5T 5
(Bacillus subtilis, VLT 8 #K . B.S), 4 & i %5 BK 4
(Golde stap, VAT TRIFR G.S) 4 B i P | 5 50 % H A
AMIE I, B AR R T2 B TR B AR W H R
g E R SR T R AN L B I R
3o HAN 10 g S 5 g BiiE 15~20 ¢ 7518
7K 1000 mL,pH=7.4~7.6, ¥ 2F P 5 H R 350G B 57
FE S5 A LN A EEAR LR o s it TR 3% 2 I A

30 min, AL HIZE 50 CHIREFREIL K %E
PSS I3 L b 5 ) 8- BB 3 95 BLE [ 5, 4%
AR R A IR B G IR B b, RS VAR I
100 L DMF e il i) AS ] e J32 8 AR 3005 8 o 1) i
FRAEEARAN, BT 37 CHRMEERA S 24 h, &40
Bl B A% (mm) K/ AR A TR 3 0k, LA
TEAE by fe 2 S 3 5
1.4 BREVHER

PRHL 18.6 mg (0.1 mmol)a-%% £ 2 4 mg (0.1
mmol)NaOH ,19.8 mg(0.1 mmol) MnCl,-4H,0 #1 6 mL
AR EGHFE, A 95% LB E R 15 mL, 5%
A 25 mL IR Ok G RE 52T 140
C3d,AHMEEE, T IERAAE BN KBS
B XS R AT S AT I HOR o G R
68.7%(Lh MnCl,-4H,0 R £ fill), JTCR T (%, 1%
CoHpMnO, 75 455 N A HRAE) . C, 63.18(62.42);
H, 5.08 (4.77), ZLAMGIE Ay 32 2 W4 K (em ™),
3 430 (vs, br),2 360 (w), 1 558 (w), 1 542 (s), 1 540
(w), 1399 (s), 1 257 (m), 780 (s), 749 (s).
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IR R 0.15 mmx0.12 mmx0.10 mm A9 &
&, B F Bruker APEX-II CCD @ fit 54X I, i 4
A1 S PRSI Mo Ka(A=0.071 073 nm)F@ T,
£ 298(2) K iR E T, UL g-0 A4 77 AE 2.23° <6<
25.00° [ A WS 4R b A AT S 50 A0 S i S0 i
1T 4RI IE Lp BIE , SRS #4) B 305 i
13 XA SR A A SO A ] S S R T
TR MR/ BB TE BT A A SHELX-97
TR 56 ISV G A R S5 M B PR L3 1,
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Table 1 Crystal data and structure refinement for complex 1

Empirical formula CoH»MnOg
Formula weight 461.36
Crystal system Monoclinic
Space group C2/c

a/ nm 3.713 3(5)
b/ nm 0.625 4(5)
¢/ nm 0.889 7(5)
B/(° 99.706(5)
V/nm? 2.037(2)

4 4
Temperature / K 298(2)

R, wR (all reflections)
Largest diff. peak and hole / (e-nm™

Crystal color Pale pink

D./ (g-cm™) 1.505

Crystal dimension / mm 0.15%0.12x0.10
6 range / (°) 2.23 to 25.00
F(000) 956

Goodness of fit 1.067
Reflections collected 7322
Parameters refined 148

0.038 3, 0.084 9
683 and -351
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G, 2 AN KT 2 AR 03 F 034 T
I\ Bl 8, AR T 1 AN R BRI
&, BA 2 4 180°H O-Mn-O §# £ , H4x 0-Mn-O #
M\ 86.18(6)° F| 93.82(6)°(Symmetry codes: (ii)v+1/2,
—y+1/2, —z+1;  (i1) x+1/2, y+1/2, =z+3/2.  (iii) x, —y, z—
1/2), Mn-O S50 5124 :0.214 28 (14).0.221 6 (2)F
0.219 19(16) nm, 5 SCHRHRIE 1Y Mn-O B3R, 55
Ab, BUAK R EE T H3A 5O+ 1 02 4
A O-HO S, H AU g A 20 51 2.715(2) nm
M 166(3)°, IH-H i —LI WM T — L& 48 Mn J5
T 03-H3A-02-C1-01-Mn1 7SJCH (% 3), X Ff 7T
DA U T 0 R 2 R AR A

B TR ORI E TR REAEF 01 f1 02 M
4 J& Pt Mol Al Mnl™ (—x+1/2, y—1/2, —z+3/2) 5
F,Mnl Fl Mn1™ #H¥E 5.438(3) nm,, 38 i {552 ##8

Symmetry codes: (1) x+1/2, —y+1/2, —z+1; (i) x+1/2, y+1/2, —z+3/2. (i) x, —y, z2-1/2
B e JE - Mn(IDRY BE A7 R 55 1K

Fig.1 Coordination environment of Mn(Il)
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Table 2 Selected bond distances (nm) and angles (°) for the title complex

Mn(1)-0(1) 0.214 28(14) Mn(1)-0(2)i
0(2)ii-Mn(1)-0(2)iii

O(1)-Mn(1)-0(3)i

180.00(7)
92.52(6)

O(1)-Mn(1)-0(2)iii
O(1)-Mn(1)-O(2)ii

0.219 19(16) Mn(1)-0(3) 0.221 6(2)
86.18(6) O(1)-Mn(1)-0(1)i 180.00(6)
93.82(6) 0(1)-Mn(1)-0(3) 87.48(6)

Symmetry codes: i: —x+1/2, —y+1/2, —z+1; 1i: —x+1/2, y+1/2, —z+3/2; iii: x, -y, z—1/2



592

%5029 %

Symmetry codes iv: 0.5-x,-0.5+y,1.5—z; vii: 0.5-x,y-1.5,0.5-z;
ix: 0.5-x,y-1.5,1.5-z

El 2 BEAY 1R 4Rk

Fig.2 A two-dimensional polymer containing sixteen-

numbered ring in [100] plan, for clear the

naphthalene ring atoms have been omitted

T 238 W T Al 708 4ok A ol — A~ T IR A A () 4 2R G 46
g, 0F HALE LA Mn I 7 R TR, BL Mn-0-C-0 HE5E
R EAT I ST (B 2), XFAZ Mnl -
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180 CHij A& 1,
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Table 3 Distance and angles of hydrogen bonds for the complex 1

D-H..A d(D-H) / nm d(H...A) / nm d(D...A) / nm £ (DHA) / (°)
0(3)-HB3A-0(2) 0.085(1) 0.189(1) 0.271 5(2) 166(3)
C(2)-HRA--O(1)v 0.097 0.242 0.329 3(3) 149.1
C(9)-H(9)---CC1v 0.093 0.288 0.366 4(3) 142.5
C(6)-H(6) - CG2vi 0.093 0.285 0.361 2(3) 139.6

Symmetry codes: v: x, —y, z+1/2; vi: x, —=y—1, z2=1/2
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Fig.3 TG curve of the complex 1
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Fig.4 Emission spectra of the complex 1 and ligands in

solid state at ambient temperature
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BeAA o-Z8 TR W - FAATERAE , 2 — PP &8 5+
AR T R BRCAR RS . bR P TE 270 nm Ab
)56 5 AR -28 £ R AH FL A s 55 | 3% 2 Fc 1R
5§ Mn B 5 52 52 Tk
2.5 WMEEMNE

R i (1 75 B A AT ) X 30 B VR A ) 0.
B ERKT 20 mm R 2 ABIMEICR, 105
B TE 10~20 mm A HAEHI G M E BN T 10 mm K
553 100 BRI S 3 A FCARORN TS B i 38 6 3 R 2

Py b S AR B A RIVE T, %58 DMF X 32 3 A LF
BEAIMHIVE I 4), BOMA TR bl B2 A9 5, 41
PR Rl AR A RS O 0 T T A T I 3 i T 5 4
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Table 4 Diameter of antibacterial halo of thetitle complex and the ligandture

Diameter of antibacterial halo / nm

Compound Concentration / (mg-mL™)

E.S B.S G.S

1 11.0 17.5 14.0

0.5 11.5 15.0 14.5

1 0.1 13.0 15.5 15.0

0.05 12.5 14.5 15.0

0.01 11.5 13.5 17.0

1 14.5 17.5 17.0

0.5 14.2 14.5 17.0

I 0.1 13.2 12.2 15.5

0.05 12.7 12.2 13.5

0.01 12.1 12.5 13.0

DMF AR 8.1 8.2 8.2
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