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Metal Complexes Based on 3-Nitrophthalic Acid Involving in Situ Decarboxylaton:
Syntheses, Crystal Structures and Physical Properties
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Abstract: Two metal complexes, [Zn(3-NBA) (trz)], (1) and [Pb(3-NBA) (phen),[NO; (2), have been constructed
through hydrothermal reaction using 3-nitrophthalic acid (3-NPAH,), phen (1,10-phenanthroline) or 1,2,4-triazole
(Htrz), and ZnSO,-7H,0 or Pb(NOs),. During the reaction, the 3-HNBA resulted from the in situ decarboxylation of 3-
nitrophthalic acid, and the experimental results have been confirmed by the theoretical calculation. Complexes 1~2
have been characterized by IR spectra, PXRD, elemental analyses and thermogravimetric analyses. Single-crystal
X-ray diffraction analyses reveal that complex 1 exhibits a two-dimensional (2D) layered structure, which packs
through weak N -O --- 7 interactions. Complex 2 has a monomeric structure, which is assembled to a three-
dimensional  (3D) supramolecular structure through weak 7 --- 77 interactions. Furthermore, the solid-state

fluorescence of complexes 1~2 was recorded at room temperature. CCDC: 1915797, 1; 1915798, 2.
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1.2.1  [Zn(3-NBA)(trz)], (1)A A%
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Table 1 Crystal data and structure refinement for complexes 1~2

Complex 1 2
Formula CoHgN,O4Zn Cs51HxN6O-Pb
Formula weight 299.55 795.72
Crystal system Orthorhombic Triclinic
Space group Pbca Pl
a/ nm 0.926 1(4) 1.026 4(7)
b/ nm 1.030 9(5) 1.051 2(7)
¢/ nm 2.279 4(10) 1.367 7(9)
al (%) 77.409(6)
B/(° 69.876(7)
v /(% 81.122(7)
V[ nm? 2.176 2(17) 1.347 2(16)
A 8 2
D./ (g-em™) 1.829 1.962
w/ mm™ 2.270 6.326
F(000) 1 200 772
GOF on F? 1.024 1.032
Ry, wRy' [I5>20(1)) 0.034 0, 0.114 5 0.023 0, 0.055 6
Ry, wRy' (all data) 0.040 2, 0.119 2 0.025 6, 0.056 6
(80)us (A)uia / (e-1m™) 537, -380 1 777, 608

Ri=SUEI-IEN SIF); wR=] Swo(F—-FYY Sw(F"

x2 BEVINEEEKmMERCE)
Table 2 Selected bond lengths (nm) and angles (°) for complex 1

Zn(1)-0(1) 0.224 4(4) Zn(1)-N3)C 0.201 4(3) C(7)-0(2) 0.122 9(8)
Zn(1)-0(2) 0.212 1(4) Zn(1)-N(2)A 0.201 6(3) N(@4)-0(3) 0.120 5(6)
Zn(1)-N(1) 0.200 9(3) C(7)-0(1) 0.123 0(7) N(4)-0(4) 0.122 6(6)

N(1)-Zn(1)-N3)C 105.15(11) N(3)C-Zn(1)-0(2) 104.54(13) N(2)A-Zn(1)-0(1) 145.01(14)

N(1)-Zn(1)-N(@2)A 104.42(11) N(2)A-Zn(1)-0(2) 90.97(13) 0(2)-Zn(1)-0(1) 58.62(16)

N(3)C-Zn(1)-N(2)A 111.53(11) N(1)-Zn(1)-0(1) 90.76(13)

N(1)-Zn(1)-0(2) 138.34(16) N(3)C-Zn(1)-0(1) 93.98(13)

Symmetry codes: A: —x, —y+1, —z+1; B: x=1/2, —y+3/2, —z+1; C: x+1/2, —y+3/2, —z+1.

R3 BEV2HEEZEERKmmMERC)
Table 3 Selected bond lengths (nm) and angles (°) for complex 2

Ph(1)-N(2) 0.268 9(4) Ph(1)-0(2) 0.262 2(3) N(6)-0(5) 0.125 2(6)
Ph(1)-N(3) 0.268 5(4) C(7)-0(1) 0.125 7(5) N(6)-0(6) 0.124 4(5)
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Ph(1)-N(4) 0.253 8(4) C(7)-02) 0.126 2(5) N(6)-0(7) 0.123 1(6)
Pb(1)-N(5) 0.256 4(4) N(1)-0(3) 0.122 5(5)
Ph(1)-0(1) 0.274 6(3) N(1)-0(4) 0.122 0(5)
0(7)-N(6)-0(6) 120.6(5) N(4)-Pb(1)-N(3) 74.50(12) N(3)-Pb(1)-N(2) 61.32(11)
0(7)-N(6)-0(5) 121.3(5) N(5)-Pb(1)-N(3) 83.35(11) N(4)-Pb(1)-0(1) 80.79(11)
0(6)-N(6)-0(5) 118.2(5) 0(2)-Pb(1)-N(3) 152.20(11) N(5)-Pb(1)-0(1) 122.04(11)
N(4)-Pb(1)-N(5) 64.64(10) N(4)-Pb(1)-N(2) 83.24(11) 0(2)-Pb(1)-0(1) 48.68(10)
N(4)-Pb(1)-0(2) 78.68(12) N(5)-Pb(1)-N(2) 137.87(11) N(3)-Pb(1)-0(1) 131.53(10)
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3R HE A F RAR RS 3 AT R — H R AE Ry o i J Ak
Fiz FEURH ] 1) 4% PR A5 S S0 AH L 1 7= 9 A0 | o ik
X2 ANBCE WIS B, BN ik R AR A
150~170 CZIA] AR T 85 w0 B2 B niy 175 AN 3] 2
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JBE T AR = e B B T (), PO EEE TR AL
e 57 AL fH 1 D 5 AR Y | 4 A S S0 8 A ok B 1
A 3 EER R IR B 11 2 MR AR T (01 Al
02)F1 2 A~ =M AR (N1 FN2A) BT o5 4l | Al )
LB A 1A =AM B R F(N3C)FIT i 46 Zn-N
A FE 0.200 9(3)~0.201 6(3) nm Z [0, Zn-O

MR TE 0.212 1(4)~0.224 4(4) nm Z ] FHOCHEK
WHESHEF-RR- =AW R G K —
e B G 1, =AU B B R - P A A 7R
B 3 AREE T IR R — > SR 2 454 (18] 2), AH
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C10A

All hydrogen atoms are omitted for clarity; Thermal ellipsoids:
50%; Symmetry codes: A: —x, —=y+1, —z+1; B: x=1/2, —y+3/2,
—z+1; C: x+1/2, —y+3/2, —z+1

I ety B WITER DL S HE|

Fig.1 Asymmetric unit of complex 1

All hydrogen atoms and 3-NBA™ are omitted for clarity

K2 EaY 18R TilzaH

Fig.2 Single inorganic-layer structure of complex 1
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K3 BA® 1P ENUZ M ABAB HEBUE K
Fig.3 ABAB stacked fashion of complex 1

4 (a) AW 1 R, b) BCEW 1ITE
a 5 1A HEAR A
Fig.4 (a) Two-dimensional layer structure of complex 1;

(b) Packed structure of complex 1 along a axis
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BLEW 2 T =R AR PL ZSREE, K 5 B
N, BAEY 2 AR FREHRITH 1 AP BT
(Pb2) .1 > 3-fF 28 F R AR B 2 1 (3-NBA") .2 M HE
W Ik (phen) T 20 F DA R 1 A4S U0 5 2 1 g TR AR 25
(NONA ., BEY 2 o8 e+ ARSI H
i i N AR B (PhO,N,), 6 B AL AR #k H 2 4
phen 73 F 11 1Y 4 A F(N2,N3,N4 A1 N5)LL & 1
A~ 3-NBA-H ) 2 AR IR AU (01 F 02) T o 45,
Pb-O #E M5 K 0.262 2~0.274 6 nm, Pb-N 5 1) #2

K4 0.253 8~0.268 9 nm , X LEHH S AU S A OCHT L
FERA Y Ph-O/N B B — Sy 7R
B 3-NBATH 1 A2 R 3 141 R BB & e 4 )5 =X
AR T M —A SR LE R, AAR A A% 45 F T
GWiE It phen 531 Z A0 77--- a0 AH AR H]HERRT
o Y R (ST Rt N R T 15 e R S
phen 7+ F & 3 AN/STe I #R T AE S H A L4 5 7
Z e, e AHEAER B AT TR 7
ar FHEAE FHASJE v 7 B8 ) 2R BT 2 A5 7 0 4o
(9 75 JE ML IE R 2 A4S 7S I M B B Hh s 5 =2 ] ) 1
7 0.388 2 nm,2 ™ phen 7> T LELE AL T 47 6L
B ONOE Ny B A B F AR AR TR S5 i T 2
[F1] S 3 A A 25 A BV (D 6)

All hydrogen atoms and NOs™ are omitted for clarity;
Thermal ellipsoids: 50%

K5 FEY 2 mEit BRIt

Fig.5 Asymmetric unit of complex 2

K6 a2 W H o Bormm p i RLIA

Fig.6  Packed structure of complex 2 along ¢ axis
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—1
904 —2
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Fig.7 Thermal gravimetric analyses (TGA) curves for

complexes 1~2
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Fig.8 Emission spectra of 3-nitrobenzoic acid and

complexes 1~2 at room temperature
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Supporting information is available at http://www.wjhxxb.cn
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