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Synthesis and Crystal Structure of Bis(4-(diethylamino)salicylaldehyde)
Azodicarbonhydrazide Dibutyltin Complex with Aggregation Induced Emission Properties
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Abstract: A novel seven-coordinated organotin complex [Sn(L)(n-butyl),], (T) based on bis(4-(diethylamino)
salicylaldehyde) azodicarbonhydrazide (L) has been prepared by a one-pot reaction of carbohydrazide,4-
(diethylamino) salicylaldehyde and dibutyltin diacetate in methanol environments. The complex has been
structurally characterized by elemental analysis, IR, ('H, "C, "Sn) NMR spectra. The crystal of T belongs to
monoclinic system and C2/c space group. The coordination around tin is distorted pentagonal bipyramid
configuration by O, N atoms of L in the equatorial positions and the two butyl at the apices. A supramolecular
structure of one-dimensional bands with a bamboo-row-like framework is formed by the bridging coordination of
enol oxygen atoms. The complex had strong fluorescence emission in organic solvents, dimethyl formamide,
tetrahydrofuran, ethanol, methanol and toluene, and in mixed solvents of organic solvent and water. When the
volume fraction of water content is between 0 and 10%(V/V), the aggregation induced enhancement effect (AIEE)

was good, and fluorescence quenching occured when the water content was more than 10%(V/V). CCDC:1868342.

Keywords: bis(4-(diethylamino)salicylaldehyde) azodicarbonhydrazide; butyltin complex; crystal structure; fluorescence property
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Scheme 1  Keto-enol interconversion of 1,8-disubstituted

azodicarbonhydrazide

Ellipsoid probability: 35%; “a” represents the corresponding
disordered atoms in crystals
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Fig.1  Molecular structure of the complex T
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Table 1 Crystallographic data of complex T

Empirical formula C,oHeN5O0.,Sn, Absorption coefficient / mm™ 1.152

Formula weight 958.41 F(000) 1 968

Temperature / K 296(2) 0 range / (°) 1.54~25.03

Crystal system Monoclinic Limiting indices (h, &, [) -32~32, -15~15, -15~15
Space group C2/c Reflection collected 20 683

a/ nm 2.747 5(4) Unique reflection (R;,) 3976 (0.029 0)

b/ nm 1.288 5(2) Completeness to 6 / % 99.7

¢/ nm 1.323 5(2) Data, restraint, parameter 3976, 97, 264

B/ 105.498(2) Goodness-of-fit on F 1.037

Volume / nm* 4.515 2(13) Ry, wR, [1 >20(1)) R=0.039 5, wR»=0.099 9
A 8 Ry, wR, (all data) R=0.050 3, wR»=0.110 0
D,/ (Mg-m™) 1.410 Largest diff. peak and hole / (e-nm™) 1554, -471
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Table 2 Selected bond lengths (nm) and angles (°) for complex T

Sn(1)-0(1)
0(1)-Sn(1)

0.249 3(3)
0.255 3(3)

Sn(1)-C(1)
Sn(1)-C(5)

0.210 3(5) C(9)-N@2)
0.217(2) N(3)-C(9)

0.135 9(6)
0.130 2(6)
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22
Sn(1)-0(2) 0.221 9(3) N(1)-C(10) 0.128 6(6) N(3)-N(3%) 0.141 8(7)
Sn(1)-N(1) 0.236 2(4) N(I)-N(2) 0.140 2(5) 0(1)-C(9") 0.128 4(5)
Sn(1)-N(3) 0.221 0(3) 0(1)-0(1’) 0.268 4 Sn(1)-Sn(1’) 0.427 3
0(2)-Sn(1)-0(1) 147.52(11) N(3)-Sn(1)-0(2) 144.93(13) C(1)-Sn(1)-C(5) 163.5(6)
N(1)-Sn(1)-0(1) 135.36(10) C(1)-Sn(1)-0(2) 88.6(2) 0(19)-C(9)-N(3) 125.1(4)
N(3)-Sn(1)-0(1) 67.54(11) C(5)-Sn(1)-0(2) 91.4(5) N(3)-C(9)-N(2) 116.4(4)
C(1)-Sn(1)-0(1) 88.00(18) N(3)-Sn(1)-N(1) 67.88(12) C(9)-N(3)-N(3%) 113.8(4)
C(5)-Sn(1)-0(1) 83.2(4) C(1)-Sn(1)-N(1) 94.39(18) Sn(1)-0(1)-Sn(1) 115.73(11)
0(2)-Sn(1)-N(1) 77.10(12) C(5)-Sn(1)-N(1) 101.7(5) O(1)-Sn(1)-0(1) 64.27(11)

Ethyl, butyl, benzene ring and hydrogen atoms are omitted for clarity
2 BAW T AR ()RR ()5
Fig.2  One dimensional band-like (left) and bamboo raft-like (right) structure of the complex T
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Concentration of complex: 1.04 wmol-L™; A.: 366 nm (DMF), 270 nm (THF), 400 nm (EtOH), 270 nm (MeOH) and 400 nm (toluene)
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Fig.3 Fluorescence spectra of complex T in DMF-water (A), THF-water (B), EtOH-water (C), MeOH-water (D) and

toluene (E) solvents with different water volume fraction, and variation in the maximum fluorescence intensity

of each system with water volume fraction (F)
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Table 3 Maximum fluorescence intensity of T in DMF-H,0 and MeOH-H,O system varies
with the volume fraction of water content from 0 to 20%
Water fraction / % (V/V) 0 2 4 6 8 10 20
T-DMF-H,0 4 118.0 4776.9 5439.2 72222 8 063.2 9 393.7 7943.0
T-MeOH-H,0 37520 4198.0 4117.0 4 086.5 4 070.9 39959 3459.0
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Fig.4  Frontier molecular orbitals (HOMO, LUMO) of the complex calculated by the DFT/b3lyp/lanl2dz method
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