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Advances in Organofluorine Compounds with Aggregation-
Induced Emission

Qin, Chengyuan’ Liu, Wei” Nie, Yong™* Gao, Ying“
Miao, Jinling” Li, Tianrui” Jiang, Xuchuan®*
(“ Institute for Smart Materials & Engineering, University of Jinan, Jinan 250022)

(® School of Chemistry and Chemical Engineering, Shandong Provincial Key Laboratory of Fluorine Chemistry and Chemical
Materials, University of Jinan, Jinan 250022)

Abstract Aggregation-induced emission (AIE) compounds have attracted much attention due to their important potential
applications in biological and chemical sensing, luminescent materials, display and other areas. As an important class of func-
tional molecules, organofluorine compounds have been widely studied in areas such as organic chemitry and materials chemis-
try. The organofluorine compounds with AIE properties are summarized and classified. The currently reported AIE organofluo-
rine compounds include the fluorinated tetraphenylethene (TPE) derivatives, 9,10-distyrylanthracene (DSA) derivatives, cy-
anostilbene derivatives, distyrylbenzene derivatives, fluorinated polymers, carborane clusters, room temperature phosphores-
cent molecules, and some other fluorinated structures. With fluorine atoms in the structures, the stability of the resulting AIE
compounds is generally improved, and fluorine atoms often participate in the intermolecular interactions leading to significant
changes in the structure of the aggregation state, and hence changes in luminescence properties, for example, emission en-
hancement, bathochromism or hypsochromism of the emissions, improvement of the emission quantum yield and lifetime. The
prospects of the future study are also discussed.

Keywords aggregation-induced emission; organic luminescent material; organofluorine compound; stimuli responsiveness
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Table 1 Photophysical properties of fluorinated TPE derivatives

& WAL U “/nm K414 P/nm RICET R 1% Z3fiir/ns SCHR
3 318, 364 487 — — [29]
4 — 423 73.92 4.25 [30]
5 — 430 80.02 5.09 [30]
6 — 423 92.76 3.70 [30]
7 E:304, Z: 305 E: 476, Z: 473 — — [31]
8 340 500 1.99 — [32]
9a 237,301 444b 21 1.40 [33]
9b 239,309 445 25 1.24 [33]
9¢ 234,306 439 9 0.46 [33]
9d 237,300 450 — — [33]
9e 237,300 438 — — [33]
of 238,299 448 — — [33]
9g — 455 — — [33]
9h 237,309 446 15 0.98 [33]
9i — 448 5 0.30 [33]
9j — 469 — — [33]
9k 234,309 440 23 0.86 [33]
91 — 490 — — [33]
9m 233,308 455 15 1.25 [33]
9n 234,306 456 6 0.91 [33]
90 234,305 442 5 0.84 [33]
9p 234,307 444 2 0.42 [33]

9q 233, 305 434 54 1.50 [33-34]
10 — 447 — — [35]
11 240, 309 415 — — [36]
12 244,309 419 — — [36]
13 — — 4.8 0.69 [37]
14 329, 361 462 — — [38]
15 433, 484 512 — — [39]
16 404 — — — [40]
17 — 437 71.8 — [41]
18 306, 350 457 52 — [42]
19 340 520 83 — [43]
20 — 512 52 — [44]
21 307, 355 465 9.04 4.41 [45]
22a 405 553,528 — — [46]
22b 391 556, 522 — — [46]

23 391 554° — — [47-49]
24a 298 507 — — [50]
24b 281 490 — — [50]

“Solution; ® Solid, —: unreported.
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Figure 1 Comparison of some photophysical properties of compounds TPE, 9¢ and 9q
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24b, R = Boc

2 ERII-ZHEZHEENTEY
9,10- ~H IR LB (DSA) L/ IR AIE 4580
JG. AR DSA it SR B RN S, H
A HAT AR A S5 A e e vk i Y, &5 DSA
T e R WL 2.
2 T DSA MTEDIEPE MR

Table 2 Photophysical properties of fluorinated DSA deriva-
tives

MRS < R O POtLET

N \

feat) nm nm eI ik
25 413 543 73% [55]
26 412 548 62¢, 59" [55-56]
27 410 502 14%, 53° [56]
28 410 518 49°, 57° [56]
29 413 579 394, 56" [56]

© 2020 Chinese Chemical Society & SIOC, CAS

“Solution; * Solid.

2012 4F, HSCAZPNE 9,10-B w0 5 5
3,5- ()R RSN 3,5- KR I IS, AR
T DSA 7AW 25 1 26. HFHEUREMTIN, 70T
BAE C—H-F E81EH, ki AN e,
IR R, AN RETES 0 FREE RN nn
FHEAEH, 06 7 RES TR A TIRSME, 5T W
BN Z R, MM EEEA s RT3, 2017
E, FMAREZEPLERI I 9,10- B —#1E 2 il AUAS ]
BB R R F B RN, 15 254K DSA 741 26~
29. AN[EM AL B AT, S8R F K275

25,R'=CF;, R?=H, R®= CF;
26,R'=F, R?=H,R*=F
27,R'=H,R?=F,R®=H
28, R'=F,R?=H,R*=H
29, R'=F,R?=F,R®=F
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C—H-F f1 C—H--n #HEAMEH, \NTTSFEARKISF
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Table 3 Photophysical properties of fluorinated cyanostilbene
derivatives

KET

WEY U “am R EHIE /nm - SCHR
30 442,282 549 2.0 [61]
31 290, 350 — — [62]
32 574 461 53 [63]
34 — 450 — [64]
36 (n=3) — 500 10.0 [66]
36 (n=6) — 567 — [66]
36 (n=10) — 580 — [66]
36 (n=12) — 549 54 [67]

E:372, E: 610, E: 70,
37 Z:392 Z: 607 Z: 50 [68]
38 — 433 11 [70]
41 299, 480 529 31.2 [72]
54 298, 426 540 69.3 [75]
55 297, 440 560 95.4 [75]
56 348, 435, 442% 526 49.2 [76]
50 315 678 49 [80]
52 — 644, 607 — [82]
53 461 522¢ 16 [83]
55 296, 396 408 — [85]
56 319, 545 478 — [86]
¢ Solution; b Solid, —: unreported.
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PG T 30 Mo EBAFERER, SR
ZIF%. 2011 4E, Tk 4025 S Knoevenagel [, & FY
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2T O~
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FsC CFs
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Figure 3 (a) Emission spectra of compound 31 and (b) stimu-
li-responsive behaviors of compound 31 (TFA: trifluoroacetic
acid)!*”
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4 BRECHEEETED
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R4 HR IR IR DB
Table 4 Photophysical properties of fluorinated distyrylbenzene
derivatives

. RIET .
&Y WU mm RSN m Sk
B 1%

57 270, 313 434 46 [87]
58 370 490 56.3 [88]
59 297 409 11.2 [88]
60 334 430 84 [89]
61 310 420 82 [90]

“ Solution; * Solid.
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2006 4E, DA eSm e Wittig SOV, AR T G
Y1 57. 57 BA AL ATE RbE, RPN, HE
RBRFR G, 2012 4E, Jen 25T Wittig-Horner 2B,
BTG 58 F1 59, =5 FHIEA/E N THE5I N,
FCAL FEAE FASE AR B AN A P35 R 2. 2015
4F, Bunz Z™NHIE Wittig )N, & T A 60, 5K
TR, HORSHOEEIER, JFRAA S [
BRIEERTAE. 2016 4, Bunz ZP#id Wittig-Horner
B, G R TAE) 61, @ik 5] NGRHURIE, A R
fill A& 61 B HIME IS, Ml H M. ay
61 B U ALE FriE, [EIZS T A5 B 0 (.

5 2RREY

BT EmANNTT, S8 AIE REYHA L
. Heh, RS HENIFRBERN AIE BEY.
XS EH R SN B LK 5.

2012 4, HCEEPE T — &S5 A DSA HH]
FIRED 62, HRAETH=EXMEEGW HTHE&®A
BRI BE R B0 5. A& |, HARGE T RAH
10%; ZB 3 & m A BAE RS I EE IR 8, R
EFIEREED 40%. X— R, v PLEE AT S
T B BE IR A3 Bk R AW RO R
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62a, a:b:c:d = 100:14:0:1; 62b, a:b:c:d = 100:14:0:2; 62¢, a:b:c:d = 100:14:0:4; 62d, a:b:c:d = 100:14:0:8;
62e, a:b:c:d = 100:14:0:16; 62f, a:b:c:d = 100:14:8:1; 62g, a:b:c:d = 100:14:17:1; 62h, a:b:c:d = 100:14:34:1;

62i, a:b:c:d = 100:14:85:1; 62j, a:b:c:d = 100:14:173:1

RS EREEVROCHERNE G
Table 5 Photophysical properties of fluorine-containing poly-

mers
et el o R LT i
62a 412, 405° 530 2.0 [91]
62b 408, 405° 535 2.1 [91]
62¢ 418,414° 538 8.7 [91]
62d 420, 415° 540 10.1 [91]
62e 420, 416" 540 10.4 [91]
62f 422,417 531 3.9 [91]
62g 419, 415° 524 16.5 [91]
62h 418,415° 525 19.7 [91]
62i 416,411° 516 38.3 [91]
62j 411, 410° 518 40.7 [91]
65 283 497 — [92]
67a — — — [95]
67b 255, 330 — — [95]
67¢ — — 29.1 [96]
67d — — 12.5 [96]
68a — 415 4 [97]
68b — 425 — [97]
69 — 415 — [98]
“Solution; ® Solid, —: unreported.

Park 252N H G HURFER &9 DTE £ HF AIE
AR, ST RALRETER R G 63 A 64,
R 755 A AR, &Rk 1 B YL REAT ATE
R & % DTE-TPE &M 65. —MEEWEH M
DTE & (AT LR AW I ROE R AL, £E 300 nm %4k
JERUH N R AR A, TAE 620 nm /] JLOE RS
KTV, JOUREK, KL TOTIFRIIRE
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FRRHEPE I KR
ORER AR K B TPE SR ARG R & N, ST e
) 66. T ABIERMIGIN, MRAMEZH—DIIN
TORFENRIES G B IR, AT pH Rk
66 7K, MIMTATE 66 7EA IR pH T IRERE, B
A pH M) AIE $#fE.

TR, BRK TS TR E R 1L

66 (b: block copolymer, co: copolymerization)

2013 4, BEESPIG KT BA AEE FRHEMESR
B 67a F1 67b. 67a 1 67b (4K B EAR) AEE 45
PE, AT ULHFBEWRIRI. 2017 4F, A1 G T R
EH 67 F1 67d°%, AR EMARFE IR, A H
T R I RO T k. 2018 4R, ZE2E
LONE R T SHIRBCREY 68, K& i imid i )
L FERG BRI b, PREIR A YBE R e, (it T 2
IESTERIT, R EWEA ALE Frit. BRI K,
RAEWEARR 5O R SRR, X2 15 RUREE A%
IFRIE S5 40T IR 2 (AT A T B IMAH EAE . R &
Y 68a~68c B KIUFMMEM:, wLAH T4 k4.
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68c

RO, 2P ER T SRESY 69, H 69 il
# MR E A AIE R, AR T EREAESE Lty
Sk, H 69 I HA LRI DO IHRE BT

Hy H H, H
_écz_? X Cz_cl:—}x-v

COOH CHz
G2
CF
69 ( X 2)9
CFy

O A ALE A, TR BT R A
Fast S LA SRS T RO T AR 2555, T
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7N T AR A U SR T 7). R R AN AR Bt
REOBIER, §RT AIE (L&A R TR
6 SRKMRLED
T W 4 (carborane) /& — Fl & B . W AN AL 1 7% &

AR = 4e 05 B 450, IEF R AATRIL, RE I
Bk G A& SR R ], (R BB e ARy 1) F - RS
BE 255 S R AR Sf 18 715 — S 5 5 R 0 1] 11 R e K R R
e T RCRE MR, H AT Sl btk & LA E
IR T B S BF G, B AIE M. X 5 5k
e & B E R 1 o L3 6.

R 6 EHEIIRLALA VI E 5

Table 6 Photophysical properties of fluorine-containing car-
borane compounds

N = -

et s ot REEE

70a 292,312 452 20 [105]

70b 294,314 473 10 [105]

71 212,238 478, 483 — [106]

73 244 — 35.7 [108]

74 291, 324, 338 — 0.1 [109]
“Solution; * Solid, —: unreported.

2011 4F, Chujo £ N85 1,2- — (4-IR HE3E) AL Bl 5z
S 3,5 W R HIE b K 4- = IR L)
Suzuki RN, AR T E BB &1 70a F1 70b
Sty A AN R M S U R 2584 70e~70g.

Unmarked vertices are BH
CF3

m:—}<:§ -§<:>—ca-%<:>%ﬂ §%<:>—Me

CF,
70a 70b 70c 70d

OMe

= )-ome ;Qo )

OMe
70e 70f 709

WEFCR W, XL e R AR, T8
BTk (IR B AR RO BETT AN SO, (HAERETR,
08 BB B IR BN S IR, 3 EUM T A BN LR
ke B 7 5 WA (ICT) A A0, RILE AIE 17
N T Ar ERUREERAZ AT DU RO (& 4).
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Hor, &I =5 IR 70a F1 70b K5OG, FEEL
REMLARE 4R E, WIS R RS, KOGBETARE.

— T0a

Molar absorption coefficicent/
(10% L-mol'-cm™")

0 )
250 300 350 400 450
Wavelength/nm

— 70a
— 70b
00
— 70d

70e
—T0f

05} — 70g

Normalized intensity/a.u.

350400 500 600 700 800 900
Wavelength/nm
E 4 (a)it.5%) 70a~70g 7E THF (1X107° mol/L)H {1484k
AT IO A (b) AL &4 T0a~70g £ THE/H,O (V: V=1

99, 110" mol/L)4 ) 4 H 015
Figure 4 (a) UV-Vis absorption spectra of compounds 70a~

70g in THF (1X 107> mol/L) and (b) photoluminescence spectra
of compounds 70a~70g in mixed solvent of THF/H,O (V' : V=
1:99) (1X107° mol/L)!'™

2014 4, Lee ZFMNEId —(3,5- 5K LRI K
T BEBroH ) R, &R T & w59 71, 71
TV =R, 78 77 K. R DL [E S TS ot
5 R E eI, FIHE =R A BB 58 H
n-Bu. NMe, [IZRUMIHILL, HIEAEHEIER. 2017 4,
Fe LT O i 2-(2- B -4- TR IE) SR AN B BE S B, T
e 5 9-FEMN R 13 5 A Suzuki I, & K
TEREBEATA Y 72, 72 45 AIE RS B A GR
HANE TR EE 67 %, MAMHFEMEN H. F&H
KK CET 2250 46% 17%H1 50%, XK
WY 1 1 9] AV S 1) B RO B 77 R AR AR
ST ARG, 72 ST AAERERR] Coe—
H-*F (0.2126 nm)Fl Byee—H+**1 (0.2683 nm)Z A H.
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EM. K F B#HOY Cl MABEE R Coge—H=++ClL M
Boage—Hroom FEBYFERE, T & o S B 2, A
Conge—Hem AHEAER. UL HUR T 1958 T 4 5 R 1 AE
0, HEREREREA i, MIA B T s At &R T
FRE

F3C
CF3

H

/
Py
OB O

¢
ale

72
7 CF;4

2018 4F, R4k 43 251 ik AR B be O IR 7 S
1-(4- V5 2 )-2- 2R F5 -5-(4- = G0 Y 26 2 2L ) DL A ik sz I,
BT e AT AR 73, (LA 73 BA IR R
AIE PRI, AR EHL R R e 73+ 1 4% 3h 52 FR A
C—C #MIRBNZ IR 5R T 71 N AT BRI, A
YT =5 IR, 713 B A EE AR T
K, HESHEEER. 2019 4, #iasi®hmid 3,5-—
(9H-MRE-9-FE)IRAI R AN 1-(2- 9 -4- TR R 58 ) S8 B i e 114
Suzuki BN, AR T BIGERTAEY) 74, (LAY T4
Hrp—AN ek EBoA B, REABA BN ALE 14
i, AHHH KA B S AL % Kt (aggregation-
induced electrochemiluminescence, AIECLY#4:, 7 LAH
Tl % AW AIECL #RL %) AN A 55 K = R
SO & ECL i, KIMBEAE &K=, AHRFEE
RAET =AW

‘m. @
f"w

7 AREERWAUESY
AT HLE IR BECRTP)EL, DAL VE 2 07 i ) &
T i 4 52 OGN AR A — S S R e

T BHIARIE, R = R IR/ 4 i 5 5 =R
o LR S S R R I B S R B i AR
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RT FRERPDCAOCHEE

Table 7 Photophysical properties of fluorine-containing room
temperature phosphorescent compounds

RAtg "t RIGET

&Y i “/nm o W % Faw " Uk
76 259 403’64;36’ 39.7 1296.9 us [114]
77 221,271 307 23 1793 ms [115]
78 221,288 347 2.7 9.12ms [116]
79 — 515 17.7 20l ms [117]

[116,
80 473 6.5 110 ms 117]
81 — 448 18 04ms [118]
82 — 474 0.08 04ms [118]
83 255,333 449 11° 51us  [119]
85 — 455 5.7 353ms  [120]
86 — 457 1.8 102.1 ms [120]
87 335 — 2.1 97.1ps  [121]
89 275,330 378 5.52 410ms [123]
90 — 595 9.5 293us  [124]
92 418 500 86 5413 ns  [125]
93 426 493 70 1331 ns  [125]
94 397 426 0.98 1.95ps  [127]

“Solution; * Solid, — : unreported.

25 A SRDRCIP) IR IR B, AMEE AIE
W RE— YR, X aliG L RTP MR & e BAA B2
%X TSR 1R ) AR e o e A B e 77 i 3407 A=

B ARG T 440 K
(75)\ THRIPORHBE(76) PR R HER(TT) YRGS
TR TR (78) 1,3- X0 (4- 5 A ) 7K (89) LA K
2-(4-F A H ) R IFEM (80) S AL AW B G =
EBEEE . XA YITE RS ST WIS 332 IR [H
i, MR TS 5FMS i C—H-F S-S MHEAER,
il 43 7 ¥ Y5 o0 I T AE = R R SO 2016 4E,

Shimizu 2 HRGE T 2,5- TR-1,4- K FELREIRATAEY)
81 1 82 () CIP H5itk. 2018 4F, Z=4Rakl N id faj sty

C—N BN, AT B 83 F1 84. 83 TEIESAN )
TERT, BT RAEMSIEA, RIHIE DB CFE
P, RIJeH NI AR N A, FAR NG FE, b
AW 83 IENBUR YL 5 TH B s AIE AT MCL H51E. %44
%, RETEAEZEEH, BIENRETEL, s
ERmsE 7 EES S FRMAHEER. Mk, (&9 83 1)
ARV R R AL S 84, HI T dn BRI SR AR,
TEMFEIZAET, LHBUR IR, WEARRNER MCL
FEPE. 2018 4F, YRR ALV 5 4-50 404 — Eﬁﬁam
4-IRARIE T HRET S 4- =5 R IR N, AR T 4R
R R AT 85 A 86, 85 F1 86 1 B AIE &%Eﬁé
7SRO SR I - = IR XUR S 2019 4R,
o R 5 2 3 5-GRUAT 2 — F R T 2- (9H IHRIE-9- )
RGN, AT 7 HE e B 56 fr 40 2% — F B R i
A 87. 87 MU A BRI AIE %8, EH%%Tmmm%i
T AEIR D DL R 45 i S ) IR R R, PRI
A5 THI AT VB TE S FH A

2017 4E, BRIEESIIE T &Y 88, 88 Mgk

miEL A RTP MR, v HFAM RN R SE. 2018 4,
A PREEUBNE T 4-GBIE . 4- = 50 BRI 4 ) 5wy e
e R AR C—N BN, g S E AL, BT 1k
A 89 A1 90, FUETVE N A T2, {H1b&4 89 (1) d
1A LA S 5R5r 1 18] mon A AR AR K = IR L5
fr, ST 5). &Y 90 iE A
FHFHIRTP N, H AL 365 nm AT R FE S} S min,
SRR FIRBOCISR, kil 299 ms, XEHT
TERAMEHIRIEER, 90 43 TR mn AHEAF 355, M
S E T K F A w6 & 5. 2018 4F, Rivard . i {1 124

M%@%

77,R=H; 78, R=CHj

a,

O O Br O
Br R!

81, R1 CF3; R?=
82,R'=H,R?= CF3
0

;
R 86, R'=Br

85 R'=F

© 2020 Chinese Chemical Society & SIOC, CAS

@

=8
R 0

( R2= '§—©’CF3 87,R'=F R2= Q\:N
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B 5 {hain 89 s nmE LT )

Figure 5 Room temperature phosphorescence (RTP) behavior of compound 89!'*

FRCT R EY 91, = TR GINAE BT B kK
A = HPORSHEBK, ELEY) 91 AT RTP Rtk

2014 4E, Koch Z"5M 5 1 T 2438 4k 54 92 F1 93.
&) 92 F1 93 BA SRR ET =25 M 86%F
70%), 7EA7HLK G — A% (OLED) J7 i B A7 5 W 7).
HAHLESY RS RTP B AR 2015 45,
Fraser ZUHRIE T 55K B AW 94, FER AR
T, 94 K&, AXTTEH Br AT 28 5 TR,
BB BINME 94 HA K 1 A .

NO,
\+
o - |N
X
F X 93,X=0

»

F
B
(o))

F 94 o/\/ow\o}"'
n
0

R il Z 5y TR C—H-F S5,
IXEE RTP AL G AT 558 10 [ 25 3 (AR ELAFE A AT EE
WIPER) 7> T2, A B Rk 7k A = RS
BRER. FXTA SRR, X85 m et
TERATE K B A
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8 HEAE AE &Y

B L JL2EAN, B — L5 ATE (b AP iE. H
FRAA—, AESREMITIE. R S ILA T XEILE
VI e R
2014 4, Kumar U@ 12- —@-H LB E
$6)-3,4,5,6- W0 KI5 =5 O BREF N, BT & F
AIE BLIu/NREERKPIEH) 95. 95 ox AIEE ¢, 1E
FRBERI R RO REM, FFARSE I, R
TR /N G K R BRI = AR O I R, I X b
PR CAPREAS K P FAR B . — 295 BERUR I T =
Wt e AIE B0, 2014 4F, 5 &5 Suzuki HEE
L, AT BB AEE FRER SRR T R4 96,
Hoh =5 A A B R B D-A B Sigh i,
HA AN PSR T B RHA T A H A 1) MCL R,
2014 4F, FERMEEN BAT AIE 25411 JE SR 97 F1Z
WRIENMBIR A, & 7 HA WA 7m0 R
BRI, T CARTE R AL S S 7. 2015 4F,
Ji) e 0 S TS 3 -2 -3 U T RS 5 R 1 4 6 S
BT S RNUE R & 98, HAECEF#MES Y
TR THEERAFE, RSB FASS SIS &
A48, 2018 4E, I AR IS RS [ A B AR 2,3- 2

N_ _cF
o T
QL
® OO
N/MCF3
H

95
COOCH;
W,
o
H,COOC 96
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Table 8 Photophysical properties of other fluorinated AIE compounds

&Y LU “/m R S P/mm RICET UL 1% SCHR
95 282 380 15.3 [128]
99 — — 45.5 [132]
100 385, 392 545 82.1 [132]
101 — — 1.7 [133]
103 516, 523 — — [135]
105 322 475 11.4 [137]
106 380 523 98.0 [138]
107 — 463 — [139]
108 309, 320 517 45.5 [140]
109 285 412 15 [141]
110 283 418 7 [141]
111 338, 356, 376 406 — [142]
112 393 530 54 [143]
114 331 430 18.2 [145]
115 345 424 15.3 [145]
116 393 507 36.4 [145]
117 404 515 62.9 [145]
118 335 439 85.8 [146]
119 331 436 65.3 [146]
120 (Z,72):393, (Z, E): 387 (Z,2): 475, (Z, E): 475 (Z,2): 50, (Z, E): 54 [147]
121 — 549 54 [148]
122 357 43 99 [149]
123 — 392 36 [150]
124 283 470 — [151]
126a 413 535 47.4 [152]
126b 423 530 35.0 [152]
126¢ 411 540 72.5 [152]
126d 433 615 26.0 [152]
127 390 433 52 [153]
128 298, 317 369 40.0 [154]
129a 296, 314 366, 382 18.0 [154]
129b 312,332 403 73.0 [154]
129c¢ 328, 351 475 93.0 [154]
(R,R)-130 253,316 509 5.9 [156]
(S,5)-130 253,316 508 6.2 [156]
(R,R)-131 254,319 511 12.0 [156]
(S,5)-131 254,319 512 14.0 [156]
132 S: 400 S: 520 S: 38.7 [157]
133 S: 450 S: 580 S§:53 [157]
134 338 538 9.5 [158]

“Solution; ® Solid, — : unreported.

O+ OH
H
SRCIRS YRS, 0
Bty 4
7 HO F O
R N
CF3 97 98 KI\
F Nig O

-SRI IR SRR C—N (BRERAL, AR T X Q
B ALE A IR TOL M 0FI AT 2) . I
99 1 100, RT3 N, $e T AL A5 T A ﬁj

WEHES, M THRER S E, #t— P mREDT N
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(@) 500 -

400 -
3 300 -
g
=
g 200 + S
E 6"'5

100 4/ 102, R = CH3; 103, R = Ph

350 400 450 500 550 600
Wavelength/nm
NV NZ N

Bl 6 1tha& 95 7 H,O/EtOH (V: V=8 : 2)IR&kFR T (a)
Yt CN™ B I J87 f 5¢ Y Y 1 (pH=7.05, /e =282 nm)F1(b)IMA
CN BT, #IeHE (365 nm 4G

Figure 6 (a) Fluorescence spectra of compound 95 showing the
response to the CN  in mixed solution of H,O/EtOH (V : V=
8 1 2; pH=7.05, =282 nm) and (b) Change of fluorescence
color before and after the addition of CN (under 365 nm UV
light)

Jigke, MTTEA mi RO, DL IR 99 1F vk
Je2, 41 OLED HA 8L ARk,

2012 4F, Srinivasan USRI KIS 101 (1
REMKIH WIS AIEE 178, X2l TR
REMG TN T C—HF & F---F. mgmp #HE
TEH, M5 %ﬁ‘%fl@ﬂz, PR T TR R R R, Ak
JORCERR . 2 101 BFE TS AR OB, H
R, 1K BT I A 28 O e EE IO ’e 7
BE— DR T ORCR I e, RO R R P
9. 2012 4, Srinivasan %5 X ARIE THbA&Y 102054
10319, JUE 7 5IAE 102 #1103 JE 5 F10) C—H-+F
Ak, oy IRER Joag e, 12 BERR S 7> 5 N
(e, 724 AIEE 205 2014 4F, XINREISIL 1% T 1k
a1 104, BA RSO, Eﬁ?é%ﬁix_ﬁﬁ/mm
TN AKERGE K, It — D IR T — R G, 7
AR EHETEIZIR. 2017 4E, Miljanic 2B E 0 T L=
WEAZ O I EY) 105, DUSREA R T 70 7 4E 471
K1Y, B R LA R Ak, AT R BRI RO,
M EARIR A0 2R AU AN BAT ATE H31E.
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Shimizu ZE8FI R 2,5- —R-1,4-%
Horner X M 5| N =
BT B AIEE $eHEEAY) 106, BT =5 M7
1, X THURIE D 508 He Me (2004, (L& 106

FHIE 1Y) Wittig-
P EE, FOEN Suzuki REER N, &

Er’ﬁ;z%b‘c ERAEHEARK, ROGE TR0 B8R

. 2010 4F, Park Z51MRIE T B AIEE BitERIL &9
107, 107 W] H 4358 s 6 — 44K 254, v 3

Fomgk b, 2018 4, VLMieM %0 2-(4-
(N,N-ZHG )R LRI K LR 4- =5 R
PRI N, AT LAY 108, HERES TR
Bk 45.5%. 2020 4F, Grazulevicius Z5EMU 051 FH
2-5 4-=HFRMKS 2,7- KT F£-9,9- - FHE-9,.10-
AN WE RN, AR T B IR SR S R
TEIR LR 1) — FENY BERTAED 109 F1 110, W HLF
1 =5 B 5N B PN E AL E, AN S
HAMMA R REES R KGR 8), TEARIMZKMT:
TCRES  IRFEEE) R H 2 PR LRI 2 AR AT A.
Beilt, Kumar 25U 25@5E 1,4,5,8-25 0 FER BT 55 1 90 %

CFs Fc

/\
Qm OO

106
: R1

109, R'=CF;; R?=H

110, R'=H; R>=CF,
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SNE, BT 28 B REATAE Y 111, 7E 0.01 mol/L %%
W, BMELERMERE TR DMF il R EoR 3
R IAT AN, HiZERIE 48 h 5 BoR T REKM R
17R, TR ALTEARAAL,

11

Park Z54i& 7 BA AIEE #PEM&# S T 11204
IS § K B R NN Pl TR 3o N e =R IR = 3 o
=S R S SR LR R R R P AR X R LA
HA w0 e m B, w LR AR e T k. AR
At 1451400 20 5 7 IR ISy (3, 2-B]EWY | WY I:[3,2-B]HE WY B
JRFEEWY AL A0 114~119, EATHE B R 6
59, [BERES T H T RN e ZRMmmE L, &
NI AIE M. 8BRS, P80 T
STIAEIF EAE R, S8 114~119 BO6REE . 2015
4, Skene Mg 2,5- = BRI S TLRKE 2 1
Knoevenagel K, &% 1 BRIEATAY) 120. 120 1) E/Z
P B AR e B AT B R 1 ATIE PR, F R HE
FISINEFITFRES TS P CN---Ars F1 C—
H-F MEAEH, Wi RS 2 = i R
JeE T e, H RS GG RIS 1 4k A B IR R
F.2017 4, B2 5@ Suzuki MBS, AT A
A D-A LAY 121, BT =R P RBAEE, M

FsC FFe
CN CF
FsC 112 ?
F3C CF4
S
74 \ / N
FsC CN NC 3
113
R R

F
! o~ )
S0, A
o’ Yo R F
118, R=F; 119, R=CF;
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THFEELY), WEW 121 5 FRIAEBRAEE, KAHE

WA
w o/~ O
(0] N
Sasaty
CF,

121

2011 4F, XEAEIONE 1 4-—J8-0- R EE
5 4 =W EEMER Suzuki BB, ST D-A
SR A 122, BT EHEP = BRI, 5IANT
P 3 ORI S, TR A R AR TN I A
¥, HESETERIE 99%, e T HIEsmSK R E
TPEHRQ26%). 2014 4F, Fk 200 i i il K
AR 3,6-7R-9,9-— KB 5 4- 5 R Suzuki
BIE RN, & T & 123, SR 75N, 5Pt
HULE I )2 R0 LRI R D-n-A 458y, SEILTOL R
A AT N BT FERE MR, A AN, SR SR e g
H 5T o1 B, AN R 1 RS R AN (1 Ok
17N, Tyer IR AR T &4 D-n-A SHEILED
124 1125, 124 FHXT T A RAIRY), HE/-0] 0ok
W RS R A LR, X T RUR TR N T
5, ff D-n-A GRS AR, TR TR
REZ738 50, 1M 125 RSS2 BAa T, LS4 I
KO RECER R AR, HTHRNIESEH, T
125 4% FGLRHEL A BA A B, 1R BE LL AR SRS
MRS IR . i, 2L F R A 2 R S 45 5 I
N, BB Y S EAGTIER, BELAEY 126.
S N 1 126 B2 5 T 4 18] C—H---F &0, i —
RS T T Wissh, o FHBREEE, RESTAER
TR R CE TR, T4, 126¢ 1EREEG M T
1 /13677 (photodynamic therapy, PDT)H H A3 ¢ = 40
HlZ 25 RE /7. 2018 4E, ERE2EMEE Knoe-
venagel [ZRF ZHEWY L Z0E HITIE 35X (=#
F-[1L,1-BR-4-2 5456, G RCT FIRFEA AIE Fk
AR AR LS 127, 127 12 [ 4 J R AS 0 ]
W RO ERE, R AME(365 nm)IE SR KA AERT
RO, MAERKKT 520 nm A WEHRE A7
R, wOEHEK. T H., #F THE/H,0 1R & 1K R [60% 5 /K &
(RSO, BERNROLCET=FRim, LN
—YEAK L. ZEAMEB65 nm)IBSS 15 min, —Z4EGK
SAINPIZERE L R AN ESD N b Y. et AT RN P g
A7, Yamada UL 4- AR FE IR 250093 il 5 R =0
FK, 4-1R-2,3,5,6-VU 5K R )\ 28 DL K LR T
HIN, A TARA Y0 128 1129, 1b&4 128 T4
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FsC 127

EMERR GRS T 01 Nig3sh, B A OGE 7= R EE
WAARKIES, B AIE Mhfg, M faFE sk
A EA AIE W, SR TSN, i TihEY
129 RESM O TRAMAEIEN, MHASSEARSN
RAETT=H, W 129 A EEN AIE fpik, mHAER
KRB E A AIE MR,

FHER ATE LS EOE 2 2 59E") 2017 48, 17
TN E N 3 FUKBE S 1,2-R R 1,2-
TR RGN, AT T A A 1
1b&1) 130 F1131. 130 A1 131 [K(R,R)FI(S,S) S 44 1y [
Wk AR, #R SRR B s, AX A S w2
Y, 130 A1 131 FI(R,R)F(S,S) T AR EA H =i &t
BT 2018 4F, AR 1125 By 5 U4

X RN, o3 S 9,9- T SRR IE MR
S, ERCT — RSV AIE RIZER 56 R 1) & T
RZREE MM A 132 R0 133, 3L R A1 S AR 14
AR ROEH R, LIX AP AR N IOLE, 73

v
ng hoa o

2250 http://sioc-journal.cn/

123a, R = NH,
123b, R = NO,

@ COOH RQ ,N%OQ

© 2020 Chinese Chemical Society & SIOC, CAS

126a, R' = Me,N, R?=F
126b, R = Me,N, R? = CF,
¥ 126¢, R' = F, R? = Me,N
RN 126d, R' = CF5, R? = Me,N

oo =i

128

E F
CH30R
129a, R = OCHj; 129b, R = CF3; 129¢, R = CN

A AE T T IR iR A O% I K 6 23 4F(CP-OLED), Lk
ﬁ'ﬁ%%%iﬂzz i A IA 9.3% [133 ()11 3.5% [133 (R)].
KRB R CE M, LB 2128 B AR R
. 2019 4F, RUREISG R T R RERZE AT A
134, o g 37 S A 2 OU4AU PR 45 R AT B TR R &
W{E RELS KR — o (circular dichroism, CD)J4: ).

©

SR RE

AIE H LA S Y2 ATE A& P05 005 H B2 —
7r. BTAE AIE AL THEIARIE T, RESCERY
B AR A AR, A RIX SRy AT LA ALE 70
TR FEVE I, ARG A A P R 2 S USRS B B
ZHINH. HATIRIER) ATE AR &, BrEmx Rk
%LT% WEYR R A Tt — Dk, BRT

I H A X SR A S WD AR R B SR P g R Y

Chin. J. Org. Chem. 2020, 40, 2232~2253
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TEH, AR TIRARR WL

X AIE A LA St — 2 (7T, AT BLR R
TIINBEZ 1 AIE R FR R, I8 T L7870 F AL AR 96
WU SR 2SR AIE WEY; 458 SR
VI BRRFBR P, R4S A S KA B AV B P A o £
AIE L&), FRlRAELD R BT A AMX Rt K AaE 1
B S, BT LA T AR A U R AR A5 AR 1O,
IR T2 5 R R I 59 i 75 3K, iRl 7 Al
orrIE 2 BRI, SCOLE 2 PRI R M
MCL. IO, A AOLLOEL IR AIE 7)
TG, K AIE AL 00 BV Bl — P 4k
&, FHEM AIE GRS, H T FORAR XD,
oty BT BB IR A S AE N AR 4R SR T, &
FARMA SR SV ECR G S ELERERIIE T, 1R
AUHERBET . RAh, K& ATE Ny TG ek
REMEBEFMAFIRE ARG TR R R
ITRE, s ail-KHLE GotThaer B ae s & T HLAL
RO BRI AR, 722 J7 T R] e R A N Al

FEARARRE R, Wit — D01t 506
1%, AIE AR EYA EAEENERY . JerA RS
RS B IR N BT SR )2 A R .
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