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材料物理和化学

手征性向列相液晶复合体系的研究

原小涛1, 弓爱君1, 杨槐2

1. 北京科技大学 化学与生物工程学院 化学系,北京 100083; 
2. 北京大学 工学院,北京 100871

摘要： 以(+)-2-甲基丁醇为不对称中心制备了单手性中心与双手性中心两个系列的液晶用手性掺杂物,分别将其与4-烷基联苯氰类向列相液晶

混合。通过对单手性中心掺杂物/向列相液晶复合体系的研究,发现了手性中心的旋转自由度对其螺旋扭曲力的影响规律;进一步制备了双手性中

心掺杂物,并对双手性中心掺杂物/向列相液晶复合体系的螺旋扭曲力及其螺距的温度依赖性进行研究,发现两个手性中心之间的链接方式对其螺

旋扭曲力的温度依赖性有强烈的影响。
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Helical Twisting Behavior of Chiral Nematic Mesophase
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Abstract: Chiral dopants based on optically active (+)-2-methylbutan-1-ol were prepared. Two kinds of induced chiral 
nematic liquid crystal (N*-LC) were achieved by mixing the chiral dopants in 4-n-alkyl-4'-cyanobiphenyl (CBS) host 
nematic liquid crystal. The helical pitches of the N*-LC were measured and the regularities of change were analyzed. 
The results showed that the steric hindrance in the chiral region contributed to the helical twisting power (β) of the N* 
phase. The substitution between the two chiral center had a strongly effect on β and the temperature dependence of 
the helical pitch (dp/dt).

Keywords: chiral dopant   helical twisting power   helical pitch   liquid crystals   

收稿日期 2012-11-14 修回日期 2012-12-17 网络版发布日期  

基金项目: 

国家自然科学基金项目(No.51203011);中央高校基本科研业务费专项资金(No.FRF-TP-12-032A) 

通讯作者: 

作者简介: 原小涛(1976－),男,河南郑州人,讲师,主要研究方向为有机功能材料。E-mail:yuanxt2000@yahoo.cn 

作者Email: 

参考文献：

[1] Yang D K, Huang X Y,Zhu Y M. Bistable cholesteric reflective display : materials and drive schemes [J]. Annu. Rev. 
Mater. Sci., 1997, 27(1):117-146. [2] Yuan X T, Zhang L P, Yang H. Study of selectively reflecting characteristics of 
polymer stabilised chiral nematic liquid crystal films with a temperature-dependent pitch length [J]. Liquid Crystals, 
2010, 37(4):445-451. [3] Yuan X T, Cao H, Yang Z, et al. A selective reflecting film with a temperature-dependent pitch 
length [J]. Chin. Chem. Lett., 2010, 21(3):279-282. [4] Lee H J, Jin Z X, Aleshin A N, et al. Dispersion and current-voltage 
characteristics of helical polyacetylene single fibers [J]. J. Am. Chem. Soc., 2004, 126 (51): 16722-16723. [5] Lee S W, 
Kim B, Lee D S, Lee H J, et al. Fabrication and mechanical properties of suspended one-dimensional polymer 
nanostructures: polypyrrole nanotube and helical polyacetylene nanofibre [J]. Nanotechnology, 2006, 17 (4):992-996. 
[6] Ofuji M, Takano Y, Houkawa Y, et al. Microscopic orientational order of polymer chains in helical polyacetylene thin 
films studied by confocal laser Raman microscopy [J]. J. Appl. Phys., 2006, 45 (1): 1710-1713. [7] Langeveld-Voss B M 
W, Janssen R A J. Christiaans M P T, et al. Circular dichroism and circular polarization of photoluminescence of highly 
ordered poly(3,4-di[(S)-2methylbutoxy] thiophene [J]. J. Am. Chem. Soc., 1996, 118 (20) : 4908-4909. [8] Peeters E, 
Christiaans M P T, Janssen R A J, et al. Circularly polarized electroluminescence from a polymer light-emitting diode [J]. J. 
Am. Chem. Soc., 1997, 119(41):9909-9910. [9] Bross P A, Schoberl U, Daub J. Carbohydrate modified conducting 
polymers: syntheses and electrochemistry of sugar linked azulenes and polyazulenes [J]. AdV. Mater., 1991, 3 (4) : 
198-200. [10] Li W, Wang H L. Oligomer-assisted synthesis of chiral polyaniline nanofibers [J]. J. Am. Chem. Soc., 2004, 
126 (8): 2278-2279. [11] Iwaura R, Hoeben F J M, Masuda M, et al. Molecular-level helical stack of a nucleotide-
appended oligo(p-phenylenevinylene) directed by supramolecular self-Assembly with a complementary oligonucleotide 
as a template [J]. J. Am. Chem. Soc., 2006, 128(40):13298-13304. [12] Van Delden R A, Feringa B L. Color indicators of 
molecular chirality based on doped liquid crystals[J]. Angew. Chem., 2001, 40 (17): 3198-3200. [13] Gray G W, Hird M, 
Lacey D, et al. The synthesis and rarsition temperatures of some 4,4″-dialkyl-and 4, 4″-alkoxyalkyl-1,l':4', 1″-
terphenyls with 2,3-or 2', 3'-difluoro substituentsand of their biphenyl analogues[J]. J. Chem. Soc.Perkin Transactions, 
1989, 2 (11):2041-2053. [14] Kuball H G, Bruning H. Helical twisting power and circular dichroism as chirality 
observations: the intramolecular and intermolecular chirality transfer[J]. Chirality, 1997, 9(5):407-423. [15] Shkolnikova 
N I, Kutulya L A, Pivnenko N S, et al. Relationship between the temperature dependence of the induced helical pitch 
and the anisometry of molecules of chiral dopants [J]. Liq. Cryst., 2005, 50 (6): 1084-1090. [16] Gottarelli G, Samori B, 
Stremmenos C, et al. Induction of cholesteric mesophases in nematic liquid crystals by some chiral aryl alkyl carbinols a 
quantitative investigation [J]. Tetrahedron, 1981, 37 (2) : 395-399. [17] Gottarelli G, Spada G. Induced cholesteric 



mesophases-origin and applications[J]. Mol. Cryst. Liq Cryst.,1985, 123 (4): 377-388.
本刊中的类似文章

1．姚丽双, 彭增辉, 刘永刚, 宣丽.铁电液晶摩擦-自组装非对称取向[J]. 液晶与显示, 2013,28(2): 162-165

2．齐鹏, 施园, 刘子源.TFT-LCD Touch Mura不良的研究和改善[J]. 液晶与显示, 2013,28(2): 204-209

3．胡华超, 魏冰妍, 胡伟, 陆延青.动态掩膜光刻在液晶取向中的应用[J]. 液晶与显示, 2013,28(2): 199-203

4．刘亮, 王向楠, 赵德友, 王永茂, 杨国波.TFT-LCD移动显示窄边框技术进展[J]. 液晶与显示, 2013,28(2): 228-232

5．陈瑞改, 陶宇虹, 谢佳, 张永栋, 李曙新.基于头部追踪的宽视角裸眼3D显示系统[J]. 液晶与显示, 2013,28(2): 233-237

6．崔文静, 邢红玉, 叶文江, 张志东.液晶可调电容器的研究[J]. 液晶与显示, 2013,28(2): 173-178

7．李晓吉, 郑桂丽, 张志东.HAN液晶盒中开关时间对形变场弛豫过程的影响[J]. 液晶与显示, 2013,(1): 25-28

8．牟芳氐, 李君, 黄子强.液晶闪耀光栅中的指向矢二维分布与特性研究[J]. 液晶与显示, 2013,(1): 76-81

9．刘明, 孙振, 汪映寒.侧链密度对聚酰亚胺取向膜性能的影响[J]. 液晶与显示, 2013,(1): 19-24

10．陈锡敏, 闻建勋.含氟二苯乙炔类蓝相液晶的研究进展[J]. 液晶与显示, 2013,(1): 33-44

11．吴添德, 余雷, 铁斌.实现LCD阳光下可视性的光学设计及实施工艺[J]. 液晶与显示, 2013,(1): 87-91

12．刘芳, 曹晖, 计鹏飞, 刘凯强, ELLAHI Mujtaba, 杨洲, 杨槐.聚氨酯基聚合物分散液晶的制备及电光性能研究[J]. 液晶与显示, 2013,(1): 
1-6

13．李晓平, 贾丹, 杨程亮, 彭增辉, 宣丽.中红外波长负折射率液晶材料[J]. 液晶与显示, 2013,(1): 15-18

14．李志广, 檀润华.基于TRIZ理论的液晶显示技术成熟度预测[J]. 液晶与显示, 2012,(6): 852-855

15．邵磊山, 李静静, 杜鑫, 汪映寒.大分子引发剂的分子量对聚合物分散液晶的微观形貌影响[J]. 液晶与显示, 2012,(6): 736-741

Copyright by 液晶与显示


