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巴比妥酸葡萄糖基取代衍生物电子光谱和二阶非线性光学性质的理论研究  
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摘要   应用量子化学AM1半经验方法分别对巴比妥酸及硫代巴比妥酸的葡萄糖基系列取代衍生物B1-5和T1-5
进行几何优化。基于优化后的稳定构型，利用INDO/CI方法计算其电子光谱。同时，根据完全态求和(SOS)
公式计算其二阶非线性光学系数。结果显示，当葡萄糖基单元数增加时，

无论是巴比妥酸衍生物还是硫代巴比妥酸衍生物，|β
μ
| 均增大，尤其是硫代巴比妥酸衍生物增大更为显著，

表明此种非共轭取代基同样可以改善材料的非线性光学性质。此外，随葡萄糖基链增长时，
光谱的变化并不十分显著，且由于所有吸收带均在紫外光区内，
因此推测所有体系均有望成为具有高度透明性的非线性光学侯选材料。 
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Abstract  AM1 semi-empirical method was used to optimize the barbituric acid derivatives substituted with glucosyl 

B1—5 (series B), and the thiobarbituric acid derivatives substituted with glucosyl T1—5 (series T). Based on the 

optimized structures, INDO/CI method was adopted to calculate the electronic spectra. Meanwhile, the second-order 

nonlinear optical (NLO) coefficients β
μ
 were calculated with the sum-over-state (SOS) formula. The results show that 

when the number of glucosyl units was increased, |β
μ
| values of the barbituric and thiobarbituric acid derivatives were both 

enhanced, especially for thiobarbituric acid derivatives. It indicates that non-conjugated substituted group could also 
improve NLO properties of materials when the number of repeated units was increased. Additionally, the absorption 
bands appearing in UV area are consistent with the proper change of the number of glucosyl units, and consequently it 
can be concluded that the high transparencies of all systems were scarcely varied.
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