
Accepted Manuscript

Title: Red-emitting salicylaldehyde Schiff base with AIE
behaviour and large Stokes shift

Authors: Junyi Gong, Peifa Wei, Yuanan Su, Ying Li, Xing
Feng, Jacky W.Y. Lam, Dongzhou Zhang, Xiangzhi Song, Ben
Zhong Tang

PII: S1001-8417(18)30239-0
DOI: https://doi.org/10.1016/j.cclet.2018.05.043
Reference: CCLET 4575

To appear in: Chinese Chemical Letters

Please cite this article as: Gong J, Wei P, Su Y, Li Y, Feng X, Lam JWY, Zhang D, Song X,
Tang BZ, Red-emitting salicylaldehyde Schiff base with AIE behaviour and large Stokes
shift, Chinese Chemical Letters (2018), https://doi.org/10.1016/j.cclet.2018.05.043

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.cclet.2018.05.043
https://doi.org/10.1016/j.cclet.2018.05.043


Communication 

Red-emitting salicylaldehyde Schiff base with AIE behaviour and large Stokes shift 

 

Junyi Gonga, Peifa Weib, Yuanan Sua, Ying Lib, Xing Fengb, Jacky W. Y. Lamb, Dongzhou Zhangc, Xiangzhi Songa,*, Ben Zhong 

Tangb,* 

 

a College of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China 
b Department of Chemistry, Hong Kong Branch of Chinese National Engineering Research Center for Tissue Restoration and Reconstruction, Division of Life 

Science and Division of Biomedical Engineering, The Hong Kong University of Science and Technology, Hong Kong, China 
c Partnership for Extreme Crystallography, Hawaii Institute of Geophysiscs and Planetology, University of Hawaii at Manoa, Honolulu HI 96822, United States 

 
 Corresponding authors. 

E-mail addresses: xzsong@csu.edu.cn (X. Song), tangbenz@ust.hk (B.Z. Tang). 

 

ARTICLE INFO 

Available online 

 

Graphical abstract 

 

 

Three salicylaldehyde Schiff base (SSB) with AIE behaviour were designed and facilely synthesized through a condensation reaction. In solid and aggregation 

states, these SSB dyes exhibited yellow to red emission with large Stokes shift. One of SSB dyes could specifically stain lipid droplets in living cells.  

 

ABSTRACT 

Three salicylaldehyde Schiff base (SSB), iso-PBP, PBP and EPB, were facilely synthesized and exhibited aggregation-induced emission. The 

introduction of C=N-N=C moiety in these SSB dyes largely extend the conjugation system and push their emission to yellow to red spectral region. 

These SSB dyes were negligibly fluorescent in dilute THF solution. In THF/water mixtures with high water fractions, they displayed strong yellow to 

red fluorescence (up to 617 nm) and large Stokes shifts (up to 152 nm). Single crystal analysis on EBP showed the longer emission of in aggregated state 

was attributed to the molecular packing effect as compared with that in dilute solution. The bio-imaging application indicated EBP could specifically 

accumulate in lipid droplets in living cells. 

 

Aldehyde-amine condensation 

 

Red-emitting fluorophores such as rhodamines, BODIPY derivatives and some coumarins have been widely applied as bio-imaging 

agents, photo-sensitizers and optical materials [1-5]. Usually, these dyes are strongly fluorescent in dilute solutions, however, are weakly 

fluorescent in high concentration and/or in solid state due to the aggregation-caused quenching (ACQ) effect [6-8]. In 2001, 

multiphenylsiloles had been discovered to display strong emission in high aggregation and solid state and are weakly fluorescent in dilute 

solutions, which is called aggregation-induced emission (AIE) [9,10]. Later on, more materials have been found to exhibit AIE properties 

with different features and functions [11-19]. The typical prototypical AIE luminogens (AIEgens) such as 1-methyl-1,2,3,4,5-

pentaphenylsilole and tetraphenylethylene (TPE) emit in a short-wavelength spectral region [20,21]. To date, not many AIEgens with 

simple structures have exhibited emissions in red/NIR spectral region. It is well known that fluorophores with long-wavelength emissions 

are more favorable because long-wavelength photos have deeper tissue penetration, less photodamage to the biological tissue, and less 

interference from auto fluorescence in organism. Therefore, it is very meaningful to develop new red-emitting AIEgens. 

Most of the reported red-emitting AIEgens are subjected to complicated preparation [22]. Salicylaldehyde Schiff base (SSB) dyes 

could be easily obtained and were reported as AIEgens by Tong’s group in 2009, which displayed a large Stokes shift due to the excited 
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