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Design, Synthesis and Application of Trisubstituted Olefinic
Aggregation-Induced Emission Molecules

Chen, Zhaohua Chen, Sihong Yu, Shiwei

Lin, Yanlan Lin, Shuting Wang Zhaoyang™
(School of Chemistry, South China Normal University; Key Laboratory of Theoretical Chemistry of Environment, Ministry of
Education; Guangzhou Key Laboratory of Analytical Chemistry for Biomedicine; GDMPA Key Laboratory for
Process Control and Quality Evaluation of Chiral Pharmaceuticals, Guangzhou 510006)

Cao, Xiying

Abstract The discovery of aggregation-induced emission (AIE) has created a new milestone and new situation in the re-
search of organic luminescence materials. The research on AIE molecules has attracted enormous attention. Among them, tri-
substituted olefinic AIE molecules, as new structural types in recent years, have made remarkable progress in their design,
synthesis and application. In view of this, according to the structural characteristics of the substituents attached to the car-
bon-carbon double bond, these trisubstituted olefinic AIE molecules synthesized in recent years are divided into three catego-
ries: olefinic AIE molecules substituted (a) by multiple aryl rings, (b) by cyano group(s) and (c) by heteroatoms. As this classi-
fication, their molecular mechanisms and applications in the field of organic luminescence materials and fluorescent probes are
reviewed, and the future design of the trisubstituted AIE molecules is also prospected.

Keywords aggregation-induced emission (AIE); trisubstituted olefins; design and synthesis; molecular mechanism; organic
luminescence materials; fluorescent probes
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1 =F(FF)ENKNEEE AIE 5F
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RS RN o B 356 [ 2 1) 51 ON LA 8 oK s TR Ao BEL 7 3 R
R, BT 7 A2 R(RIR) G2 DSA H48 AILHE
P HE ISR, nTUATAER 2 B AIE
FRHERIMEEThRE A DSA AT Rk, #57F DSA & 42
HIE S G N 22, A= EUR DSA fiTdw, tss
PAFEA AIE R F(IED 2, B DI,

B 1 DSA KEATEMEN

Figure 1 Structures of DSA and its derivative

S5 T R BH PR R U8 DL B A% R R 0 SRR, G T
BT T = HUR AT DSA fiTA2%) 3 (Scheme 1), FHANMY
R—MEAH AIE W5+, HEA R A AR
MR AN, B 3 5 RN 2 A A4 ik
Ey# A AR B o] LU= A AR R OB 1E 5, HALE 2 E
WEHUKMEAEH, 86388 B S a4eRpE =
B K X3, MRS T 3 M5+ W iese, FHsel 7 H
32 )G R RS,

Hsz, AIE 70 F R AL 2% B H — B B 5T #
PO EAB IR PG BT AT AR S 2 R A Y ATE
KICIREN 7T 4 (Scheme 2). H, =35 FLHACH kY
AIE 7 T REES BUD IR, J2 PL 4-R R R iR g AN
4.4- R TR HER A JF AT Wittig-Horner [ M.

TEE AN, ENFE Tyer HRAZH R, 4-3R1-FFE MR — 2
P A — 2K R D SRR, Jl i Wittig-Horner [ BN % T =
757 HHRHI IS 5, HAk8: S 4-MEnE iR & L Suzuki
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SR SR
O (HCHO),,, Hcl  ©! O P(OEt);
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Eto_ O O ,\,|92NN,\,|62
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¥ 82%
L) e

CHgl, CHCI,
EtOAc

reflux, 12 h
80%

BR1 a3 Ha s

Scheme 1 Synthetic route of compound 3

O
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B.
g Oy o
| - |
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OH OH
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B2 a4 5k
Scheme 2  Synthetic route of compound 4
W, RS M AA AIE L A4 6 (Scheme 3).
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Scheme 3 Synthetic route of compound 6, and the structure of
compounds 7 and 8
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B2 &t o~11 K4

Figure 2 Structure of compounds 9~11
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AFE E o R AT ERE /), f431% AIE 431
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Scheme 5 Synthetic route of compound 16
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Scheme 6 Synthetic route of compound 18
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BHUR T A R, AR T AR ST IE GO AIE
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A UONE i A A9 20 (Scheme 7), FEAF 7T 14
AEUER] T iX— 5.

ZRFF IS A IR (UNZRE IR e, SR IR B 0%
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TG AWy IR HLAT 9 A FL - R ) R RTR 25 A,

RERHLIE 4> F108) o A MERS, h /2 ML 7Y () ATE H4 AR ERLIS3),
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BB M A K T 22 (Scheme 8). 22 #& D-A-n-A #4401,
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Scheme 8 Synthetic route of compound 22
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Scheme 9  Synthetic route of compound 23
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Figure 4  Structure of compounds 28~30
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