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Abstract Organic second-order nonlinear optical (NLO) chromophores are the main constituent part of nonlinear optical
material. Scientists are dedicated to researching on the synthesis of novel chromophores with excellent performance by the
facile design and modification of organic second-order NLO chromophores for decades. However, the researches on NLO
chromophores in order to achieve the efficient translation of molecular microscopic nonlinearity (hyperpolarizability f) into
macroscopic electro-optic (EO) coefficients r3; is still a challenging task. In recent years, a large number of essays report the
novel NLO chromophores by adding isolation groups which can change the shape of chromophores and decrease the electro-
static interaction aimed to achieve the bigger EO coefficients. In this review, the recent processes of novel NLO chromophores
modified by isolation groups are reviewed systematically and comprehensively.

Keywords organic second-order nonlinear optical materials; chromospheres; isolation group; electro-optic activity; di-
pole-dipole interaction
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Figure 2 Horizontal section of electro-optic modulator
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Chin. J. Org. Chem. 2017, 37, 2263~2274



Chinese Journal of Organic Chemistry

REVIEW

B RMER, TSR S AN T BB T = 1%
P, RIS PR A WP 25 A 2R R, A — 58 A BE AR,
R —ANBRES B FH IPE L, Bk 437 2 18] AR AR - A
MEAEH, MM mReR, SR8 m B R s
{85,

Dalton 5P MR b6 A& €4 [ B IE BT Bl 40 T H
FeEfh, WEW L RN ARt e
PECL RSt R e . S TR RE TS LA T SE s £
R S T B K M AR K2 100 C LL_E MR
Dalton 4130 DA i M R 1)k e [ i T — & 41
(PIENE, 7581 51 NS [E] 1) 52 P 3 e DA K LA Wi &5
PRI ZR IR IE N R B R, JER =R N A R IR R
RIEAT X EG, A Rk 8 Ak (K 6), HarT45H. /i@
HRE T M —MilE AR RNk 1 s, g5 RN R IZ A
AR R EHEATEM, (ENFE TR N—S% Al —EM
PR B LA, i@ T fm e, DLk %
LRI R A1 53 fif il B S5, Ta ATIA 367 °C, (RIS
13 =R R AR I Rt A A B B 1 — Y B AR AL R,
R0 e i o0 2 & R SR S SN A E N 1 =l i Y o

£1 REFST 5~12 Btk HE>)

W73 5 2 R AR 2 KRS 73 2 18] i i B AR L 70,
PRk, AT LIS I 2503 gy 1 0 TR T AR A Bl B T 1
VB AR LA A0 51 R HERR.

RIS g R B R E A 5 IR D 25 A 1) R £ AR
b, A N7 ISR SRR AR NI BRI T EL
R, IR GIN— TR 1 RE R RER, 2
VBT IERAE, KT T 50T Z AR
255 RIS TR NIV, KO T A T
MASENERE. Bk, JE SRR tH DL =R A 4 1k
R EL AT S

Chen 5P = 2% N5 1A, 2-dicyanomethylene-3-
cyano-4,5-dimethyl-5-trifluoromethyl-2,5-dihydrofuran
(CFs-TCF) Jy 3244, 73 ) 36 FI 5 A% 7K W DA R e oy 9
I g AR BEAT B, I\ RS R/INAS [ e 25 2 [
(B 7). B I Hr R RE W3 2, S5 RER WS
PR TINAS [ B 15 25 [4] e 08 A 2809 0 — B Aowe e A £ 26
IF1) 5 WL HEOE R EAL AR, (&) 20 RIHDCREL
ECIEE] 169 pm/V, AL TG 17 ris [HIT 4 15

£2 ROHSTF 13~20 HHERES HEPT

Table 2 Performance of the choromophores 13~205"!

Table 1 Performance of the choromophores 5~123 Chromophore Ty/°C ry3/(pmeV ")
Chormophore TyC 14B1.0 e/ (10* esu) 13 90 19
5 274 6200 14 103 27
6 296 2700 15 84 37
7 325 2500 16 98 60
8 354 1300 17 89 47
9 268 2520 18 104 60
10 322 1211 19 114 106
11 313 1720 20 75 169
12 367 2570
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Figure 6 Chemical structures of the chromophores 5~12
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Figure 7 Chemical structures of the chromophores 13~20
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Figure 8 Chemical structures of the chromophores 21~23
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Figure 9 Chemical structures of the chromophores 24 and 25
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Figure 10 Chemical structures of the chromophores 26~28
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Table 3 The performance of the material™"!

Film Tg/ T r33/(pm'V7 1)
26/APC-1 112 89
28/APC-1 110 47
28/APC-2 137 53
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Figure 11 Graphical illustration of various dendronized poly-
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mers
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Figure 12 Chemical structures of the chromophores FTC, CLD-1 and 29
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Figure 16 Chemical structure of the chromophore 411+
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Chemical structure of dendronized polymers 42~51
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