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Data format Analyzed

Experimental factors Single crystal X-ray diffraction data was collected on a Bruker SMART
1000 CCD at 296(2) K, with Mo-Ka radiation (0.71073 A). The structure
was refined by full-matrix least-squares methods with SHELXL-97 mod-
ule. It crystallizes in Triclinic space group P-1 (no. 2).

Experimental features Block colorless single crystal.
Data source location Jiangxi Normal University, Nanchang, China.
Data accessibility The data are with this article.

Related research article Fei Zhao, Xue-Zheng Wang, Song-Tao He, Pei-Zhi Ma, Wei Zhang, Shu-
Juan Zhao, Jun Sun, Crystal Structure and as Highly Sensitive Bifunctional
Sensor of a Dinuclear Tb-Cluster, Sensors and Actuators B: Chemical,
submission.

Value of the data

® This data would be valuable for synthesizing highly luminescent lanthanide complexes that based on
prodrug Ligand.

® This data would be valuable for synthesizing pure bulk samples of lanthanide complexes.

® This data provide a new way to synthesize thermostable lanthanide complexes.

1. Data

The crystal structure of Tb-cluster has the chemical formula [1] of [Tb,(TFMBA)s(phen);]
(HTFMBA =2,4,5-Trifluoro-3-methoxybenzoic acid, phen=phenanthroline) [Ln(ADA),s(phen)],. As
shown in Fig. 1, two crystallographically independent Th®* are bridged by four carboxyls, each
dinuclear second building unit (SBU) contains two Th>*, two phen and six fully deprotonated TFMBA,
forming a electroneutral unit. Two phen arranged at both ends of the Tb-cluster. The prodrug of
TFMBA has two coordination modes of bridge (mode I in Fig. 2) and chelation (mode II in Fig. 2).
Detailed information about bond lengths and angles for Tb-cluster are listed in Table 1, it shows that
the bond lengths and angles are in the normal value as our previous reports [2-9]. PXRD (Fig. 3)

Fig. 1. The SBU cluster structure shows the coordination environment of Th>*, two chelated phen arranged at both ends of the
dinuclear cluster.
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Table 1

Bond length [A] and bond angles [deg] for Tb-cluster.
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Mode I

Fig. 2. Two coordination modes of prodrug ligand of TFMBA in Tb-cluster.
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Table 1 (continued )

C(49)-C(50) 1.403(6) F(12)-C(30) 1.349(7)
C(53)-C(52) 1.421(7) 0(12)-C(32) 1.378(9)
C(53)-C(54) 1.444(7) €(29)-C(30) 1.378(8)
C(54)-C(55) 1.405(7) F(18)-C(46) 1.349(7)
C(60)-C(59) 1.391(7) F(17)-C(45) 1.348(6)
C(52)-C(51) 1.398(7) C(46)-C(47) 1.369(7)
C(52)-C(57) 1.433(7) C(46)-C(45) 1.378(8)
C(55)-C(58) 1.413(8) C(45)-C(44) 1.381(9)
C(55)-C(56) 1.434(8) C(44)-0(18) 1.348(8)
C(58)-C(59) 1.358(8) C(44)-C(43) 1.404(7)
C(58)-H(58A) 0.9300 C(18)-C(19) 1.365(8)
C(51)-C(50) 1.359(7) C(18)-C(23) 1.393(8)
C(57)-C(56) 1.347(8) F(7)-C(19) 1.347(7)
N(4)-C(72) 1.324(6) C(23)-C(22) 1.388(8)
N(4)-C(66) 1.364(6) C(19)-C(20) 1.399(8)
N(3)-C(61) 1.331(6) C(21)-C(22) 1.354(9)
N(3)-C(65) 1.359(5) C(21)-E(8) 1.345(7)
C(61)-C(62) 1.392(7) C(21)-C(20) 1.377(10)
C(66)-C(67) 1.408(6) C(22)-F(9) 1.358(8)
C(66)-C(65) 1.439(6) C(20)-0(9) 1.348(8)
C(65)-C(64) 1.407(6) 0(8)-C(17) 1.248(6)
C(67)-C(70) 1.405(7) 0(7)-C(17) 1.251(5)
C(67)-C(68) 1.436(7) C(17)-C(18) 1.506(6)
C(64)-C(63) 1.403(7) C(72)-C(71) 1.399(7)
C(64)-C(69) 1.432(7) C(71)-C(70) 1.364(8)
C(62)-C(63) 1.367(7) C(68)-C(69) 1.351(7)
0(2)-Tb(1)-0( 111.63(12) (C(44)-C(45)-C(46) 121.1(5)
0(2)-Th(1)-0(13) 74.52(11) 0(18)-C(44)-C(45) 126.5(5)
0(4)-Th(1)-0(13) 81.22(12) 0(18)-C(44)-C(43) 116.6(6)
0(2)-Tb(1)-0( 76.25(12) (C(45)-C(44)-C(43) 116.8(5)

0(4)-Tb(1)-0(8) 78.84(12) (C(46)-C(47)-C(42) 119.8(5)
0(13)-Tb(1)-0(8) 135.14(11) F(16)-C(43)-C(42) 120.9(5)
0(2)-Tb(1)-0(16) 85.16(12) F(16)-C(43)-C(44) 116.2(5)
0(4)-Tb(1)-0(16) 150.00(11) (C(42)-C(43)-C(44) 122.9(5)
0(13)-Th(1)-0(16) 128.26(11) (C(48)-0(18)-C(44) 127.3(7)
0(8)-Tb(1)-0(16) 81.56(12) C(43)-C(42)-C(47) 117.9(5)
0(2)-Tb(1)-0(17) 79.74(13) (C(43)-C(42)-C(41) 124.3(5)
0(4)-Th(1)-0(17) 150.47(11) C(47)-C(42)-C(41) 117.8(5)
0(13)-Th(1)-0(17) 75.69(12) C(33)-0(13)-Tb(1) 1331(3)
0(8)-Tb(1)-0(17) 130.67(12) C(33)-0(14)-Tb(2) 143.8(3)
0(16)-Th(1)-0(17) 53.83(11) 0(14)-C(33)-0(13) 126.2(4)
0(2)-Th(1)-N(1) 144.58(12) 0(14)-C(33)-C(34) 116.1(4)
0(4)-Tb(1)-N(1) 83.05(12) 0(13)-C(33)-C(34) 117.7(4)
0(13)-Tb(1)-N(1) 76.36(11) C(35)-C(34)-C(39) 119.4(4)
0(8)-Th(1)-N(1) 139.15(11) C(35)-C(34)-C(33) 122.2(5)
0(16)-Tb(1)-N(1) 97.54(12) C(39)-C(34)-C(33) 118.1(5)
0(17)-Tb(1)-N(1) 73.87(12) C(38)-C(39)-C(34) 118.1(6)
0(2)-Tb(1)-N(2) 148.97(12) F(13)-C(35)-C(34) 120.6(4)
0(4)-Th(1)-N(2) 75.43(11) F(13)-C(35)-C(36) 117.3(5)
0(13)-Th(1)-N(2) 136.05(11) C(34)-C(35)-C(36) 122.1(6)
0(8)-Tb(1)-N(2) 75.70(11) 0(15)-C(36)-C(37) 119.5(6)
0(16)-Th(1)-N(2) 77.86(11) 0(15)-C(36)-C(35) 123.8(6)
0(17)-Tb(1)-N(2) 109.39(12) C(37)-C(36)-C(35) 116.5(6)
N(1)-Tb(1)-N(2) 64.37(11) C(41)-0(17)-Tb(1) 92.3(3)

0(2)-Th(1)-C(41) 80.67(13) 0(17)-C(41)-0(16) 121.5(4)
0(4)-Th(1)-C(41) 167.64(13) 0(17)-C(41)-C(42) 117.3(4)
0(13)-Th(1)-C(41) 101.77(13) 0(16)-C(41)-C(42) 121.2(4)
0(8)-Th(1)-C(41) 106.20(13) 0(17)-C(41)-Tb(1) 60.9(2)

0(16)-Th(1)-C(41) 27.02(13) 0(16)-C(41)-Th(1) 60.7(2)

0(17)-Tb(1)-C(41) 26.83(13) (C(42)-C(41)-Tb(1) 176.4(4)
N(1)-Tb(1)-C(41) 86.01(13) C(41)-0(16)-Tb(1) 92.2(3)

N(2)-Tb(1)-C(41) 94.66(13) C(40)-0(15)-C(36) 120.0(7)

0(14)-Th(2)-0(7) 113.02(13) F(15)-C(38)-C(37) 119.2(5)
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Table 1 (continued )
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F(3)-C(6)-C(5)
C(7)-C(6)-C(5)
C(17)-0(8)-Th(1)
C(17)-0(7)-Tb(2)
0(7)-C(17)-0(8)
0(7)-C(17)-C(18)
0(8)-C(17)-C(18)
(19)-C(18)-C(23)
(19)-C(18)-C(17)
(23)-C(18)-C(17)
(22)-C(23)-C(18)
F(7)-C(19)-C(18)
F(7)-C(19)-C(20)
C(18)-C(19)-C(20)
C(22)-C(21)-F(8)
C(22)-C(21)-C(20)
F(8)-C(21)-C(20)
C(21)-C(22)-F(9)
C(21)-C(22)-C(23)
F(9)-C(22)-C(23)
0(9)-C(20)-C(21)
0(9)-C(20)-C(19)
)-C(20)-C(19)
)-0(9)-C(24)
)-0(11)-Tb(2)
)-0(10)-Tb(2)
1)-C(25)-0(10)
11)-C(25)-C(26)
10)-C(25)-C(26)
11)-C(25)-Th(2)
10)-C(25)-Th(2)
C(26)-C(25)-Tb(2)
C(27)-C(26)-C(31)
C(27)-C(26)-C(25)
C(31)-C(26)-C(25)
F(10)-C(27)-C(26)
F(10)-C(27)-C(28)

1
0
5
5

119.6(6)
121.1(6)
119.2(6)
122.6(5)
118.2(6)
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
120.4(5)
118.5(5)
121.1(5)
1231(3)
167.6(3)
125.1(4)
115.2(4)
119.7(4)
118.7(5)
122.9(5)
118.3(5)
119.1(6)
120.5(5)
116.6(5)
122.8(6)
119.4(7)
121.8(6)
118.7(7)
119.9(6)
120.8(6)
119.3(6)
121.4(6)
121.6(7)
116.7(6)
111.5(8)
92.7(3)
91.5(3)
122.0(4)
117.3(4)
120.7(4)
60.5(2)
61.5(2)
177.8(3)
118.2(4)
125.1(4)
116.6(4)
121.4(4)
116.3(4)
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F(4)-C(11)-C(12)
C(10)-C(11)-C(12)
C(10)-C(15)-C(14)
C(13)-C(14)-F(6)
C(13)-C(14)-C(15)
F(6)-C(14)-C(15)
C(13)-C(12)-0(6)
C(13)-C(12)-C(11)
0(6)-C(12)-C(11)
C(14)-C(13)-C(12)
C(14)-C(13)-F(5)
C(12)-C(13)-F(5)
C(16)-0(6)-C(12)
C(60)-N(2)-C(54)
C(60)-N(2)-Th(1)
C(54)-N(2)-Th(1)
C(49)-N(1)-C(53)
C(49)-N(1)-Tb(1)
C(53)-N(1)-Th(1)
N(1)-C(49)-C(50)
N(1)-C(53)-C(52)
N(1)-C(53)-C(54)
C(52)-C(53)-C(54)
N(2)-C(54)-C(55)
N(2)-C(54)-C(53)
C(55)-C(54)-C(53)
N(2)-C(60)-C(59)
C(51)-C(52)-C(53)
C(72)-N(4)-C(66)
C(72)-N(4)-Tb(2)

117.9(6)
121.3(6)
117.9(6)
120.5(6)
121.7(6)
117.8(7)
125.6(7)
118.2(7)
115.5(7)
122.3(6)
117.8(7)
119.9(8)
127.9(10)
117.9(4)
123.3(3)
118.8(3)
118.2(4)
121.9(3)
119.9(3)
123.1(5)
121.8(4)
118.5(4)
119.7(4)
122.3(4)
118.3(4)
119.3(4)
123.3(5)
118.0(5)
117.5(4)

C(26)-C(27)-C(28)
C(30)-C(31)-C(26)
0(12)-C(28)-C(29)
0(12)-C(28)-C(27)
C(29)-C(28)-C(27)
C(28)-0(12)-C(32)
F(11)-C(29)-C(28)
F(11)-C(29)-C(30)
C(28)-C(29)-C(30)
F(12)-C(30)-C(29)
F(12)-C(30)-C(31)
€(29)-C(30)-C(31)
F(18)-C(46)-C(47)
F(18)-C(46)-C(45)
C(47)-C(46)-C(45)
F(17)-C(45)-C(44)
F(17)-C(45)-C(46)
N(3)-C(65)-C(64)
N(3)-C(65)-C(66)
C(64)-C(65)-C(66)
C(66)-C(67)-C(70)
C(66)-C(67)-C(68)
C(70)-C(67)-C(68)
C(63)-C(64)-C(65)
C(63)-C(64)-C(69)
C(65)-C(64)-C(69)
C(63)-C(62)-C(61)
)
)

)_
)_
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Fig. 3. PXRD patterns of as synthesized Tb-cluster competes well with simulated Tb-cluster.

patterns of as synthesized Tbh-cluster competes well with simulated result, indicating the bulk sample
is highly pure and the synthesis and separation of the Tb-cluster is successful. TGA result indicates the
Tb-cluster is highly stable in air (stable up to 203 °C), indicating the Tb-cluster has highly thermo-
stability in the atmosphere (Fig. 4).
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Fig. 4. TGA curve of the Tb-cluster which measured in atmosphere.
2. Experimental design, materials, and methods

Prodrug of HTFMBA (200 mg, 0.97 mmol) and 22 mL H,0 were mixed in a 100 mL beaker, 0.1 M
NaOH solution was added to adjust the pH = 6.0. Tb(NOs3); - 6H,0 (203.8 mg, 0.45 mmol) and 0.45
mmol (81.1 mg) phen were dissolved in 30 mL anhydrous ethanol. The upward two solutions were
mixed together in a beaker. After two months’ slow evaporation at temperature of about 15-32 °C, a
lot of colorless block crystals were obtained by filtration. The crystals were washed with 5 mL CH;0H
three times and dried in a desiccator for 24 h. Yield: 57% based on Tb®* salt. Anal. Calcd (%): C, 45.30;
H, 2.112. Found (%): C, 45.57; H, 2.123.

Single crystal X-ray diffraction data was collected on a Bruker SMART 1000 CCD, with Mo-Ka
radiation (Wavelength = 0.71073 A) at room temperature. The structure was refined by full-matrix
least-squares methods with SHELXL-97 module. Phase purity of as synthesized sample was deter-
mined by PXRD, using a DMAX2200VPC diffractometer, at 30 kV and 30 mA.
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