FELHH2ABE2f 3 2024 456 A%453 1 (46) Jun., 2024, No.3, Vol. 46

— 0B R 2 AL 5 4 MO TS BE T 5

FiEg, HEMN, AR, HEe

(RBIZEBE (2 fb T22Be, =/ BB 650214)

[ Z] mineEAf TRFACENRE, ST ZH TR RIS 1. ARSCLAnEb -2 - BRI BN
JEAE, US| E A A N1 A7 s AT Z5 M fR B M, & —Fhms| R L 59, IR HaE e Rt 455 %
B, AT LIE F AT oA 043 1 LRI A i 2 R A, A S A o S AT R RS R AR AR S
FEHERER R BRE . BB R B B AT IR T o TR U7 S B 5 R S Y A Y A A5

[X$EiR] mIvER; FMay; REFIEL: HBEOUITH

[hE4%£S] 0626.32; 0622.6 [ STHRARERD] A [XEHS] 1674 —5639 (2024) 03 —0088 - 06

DOI: 10. 14091/j. enki. kmxyxb. 2024. 03. 012

TERZ BA L PEREFI AT AR A A MG b, MR AL B 2 I T T B 2 A A Wy ] 25 40
Bl TSI AT AR PO IR, B, WIS E YT TR R R B I RS, AR o - IRBEST
FERRAHOREALH " . AR R R TR LA N R AT P 3 0 40 5 | B 1 (4 9O — g 45k e,
TR EIE RO, B RAS AN R TR T S, RS R TR ARG, B AR R
FURE A A ARSI ) S5 . SEEILb % A K Laali PTG IR T 8 il & A 13 W5 P 114 25 2 25 25 LAY
&Y. MR ER, ZREWRT 6 F ALt R A BUE I MEGe, Bl BEFRIK 3 Fh 2 & 1B 4E
AN ZR A, A AN e RIS LBy 100 AT AR TS o, mlige g TR I EL
BT, ARG . IR . KRB B RGPPSR B A R Y. i, R
FEFFE NN AR G 3 L A ) N1, C2 1 C3 (L T IR AIE i, AT 12 BRI [, d] m|midi gt
EY, R A PIAMEA R A7 0 R PER AT R 2 AR i R SH62#AT o, T BLAE B B S AR ST H
HERREBAD . ERRPTES, R XS IE A fg C2 A s TS s i, A T —FEA =
AL F B LRI L &, R, G WA IR =] LB ) 3O A 7R, i HAEEE
AR SIS B A RS 1A X R IR IR A N1, C2 M C3 S AT IR (LSS M i i, I3
AT, AT Ko TR Stokes fiifs, HEIITEIEF=RAMEE /R CREL, dE—B4RTHRERL AN FIVERE .

TSI AT o C - HSRA A S M AR PR R AN SR Y, AR T i, C3 L s ivE P s,
HJE C2 fii i, C4. C5., C6 1 CT i s i) X IR B MEARMESL L. Ik, RER B REE T4 C3 F C2
(AT IREAIE S, X N1 SLS S BHHA R DR, T L ENZ, ARG -2 - %
MY N1 QLS AT ARBTG5 R L &1, IR IAEA RN DLVA I LI/ 7K IR
BRI EPERE, DL R B A A0 1 86T R, sl U A G W 0 TR B T R B9 SRR

1 EIES

LT XA FAE

mIWE -2 - RIHEE (98% ) . BkIERFF (99% ) . =—HALIN LBk (98% ) FI=Z Bk (99.5% ), WA I

+ [YFEHEA] 2023 -10-20
[EEEN] Z=EF, B, WHFIMA, BRAFBERARA, 577 Mt Iiaes k.
o« [EEIEE] B, B, cMEVA, BWHSERAIEE, W4, HRITMACEIEEM B, E-mail: yh_ yangkmu
@ 126. com.
[EE€WMB] Z4 “MEFEA LRI FHEAALTHEE (2X20230278) ; ZMEHE TRHEM5T L &0 58 450
H (2024Y757).

- 88 -



Zephs | s, FEILIEEML A WSO R T 4, S

T332 TOMRA LR B A BR AT W IRASIETE (98% ) FILJEMERN (98% ) Wy [ I i e A5 B2 25 RHR A
WHBRATE; 3, 5 - R T HKGEE (98% ) WA L m EmEARHEARAR; MHAZE P RER
855 R ZE R & IO AR e, A RAA PSR f2Eal, A VLGS

BrukerAvance 11400 UG HARAL TN R GHOG3: RY-1G U S A4 B0 Ak B 40 00 1 408 [ 3 A 42
L S UV-2450 BUSSR-AT W6 e B HFI 54 CaryEclipse B3G50 B0 3 AL & W1 42 4h-
TW&W% TR KSR, MRS PIHIE N 2.5 x10 7 mWLIMMHuHm%RMX%%m%
A E AR B XRD f64 5 Gaussian 09 43 7E B3LYP/6-31G 7KV XA Wi A7 & T b2 o

1.2 =5d 5%

LI G S S W 1 s, 5[k -2 — FR 1R F R 55 00T J8URY S5 OR 28 ot B Ak S B B B SR AL 5, e
- OCH, BHfb it (8) fiT3.75. &Pk @& EWE, - OCH, M - NH, BH1 8 4157
AT 3.71 f15.34. 53, 5 - T HKBRES R G4BT RWEMLEYE, - NH, BEW 6K,
- N =CH - 31 — OH (1) 8 43 BN F 9. 10 F1 13.86. 5 = 5 AL MM £ Pk 28 B A3 S of A 1l | e 32k Sl Ak 5 4
Joi, = OH JEHM 8 k. VRANG IUL TR MAZME AR 4 B s,

Fe,HAc
KCO3 DMSO \Q EOH/ILO \O\ O
EtOH
NO,

In-NO, In-NH,

Fo B 0
BF,. OEt, NEt, @_
s,
CH,CI,
In-S-BF,

E1 &% In-S-BF, WERKLE

L2.1 1 —-(4-EKE) -1H-7"% -2 - L8 F B (In-NO,) & &

100 mL = AR HVR U ARSI -2 — JRIRHEE (1.75 g, 10 mmol) | XIFAHALA (1.48 g, 10.5 mmol) |
BRIRHR (4. 14 g, 30 mmol) FI_HIFAN (60 mL), 100 °C FIh 10 h. XN =R, #IAZEMREAK (100 mL)
BidE, MUk AR (%A CROB/IEC K (VWV) =3/40) 15 1.57g fb-A Y In - NO,
(CH,N,0,), 7= 53% , ¥4 5 138 °C."H-NMR (400 MHz, DMSO-d,) & 8.41 (d, J=9.2Hz, 2H, ArH),
7.83 (d, J=8.0Hz, 1H, ArH), 7.75 (d, J=8.8 Hz, 2H, ArH), 7.57 (d, J=0.4Hz, 1H, ArH), 7.38 ~
7.34 (dt, J=1.2Hz, 8.4Hz, 1H, ArH), 7.28 ~7.24 (dt, J=0.8 Hz, 8.0Hz, 1H, ArH), 7.20 (dd, J =
0.8 Hz, 8.4 Hz, 1H, AH), 3.75 (s, 3H, - OCH,)." C-NMR (101 MHz, DMSO-d,) & 161.17, 146.97,
144. 11, 139.89, 129.46, 128.68, 126.83, 126.63, 124.91, 123.32, 122.43, 113.26, 111.45, 52.36.

122 1-(4-a&EFE) -1H -9 "% -2 - KRB F 8 (In - NH,) 8 & &

100 mL = ABHHAIRITKIMAEY) In =NO, (1.48 ¢, 5mmol) . £FF (40 mL.) FIzEME/K (20 mL), FF
2 60 °C AR EPERR (1. 12'g, 20 mmol) FIEAER (4 mL), 80 °C Fiuhj 10 h. ¥HEER, —&H
Be (3 x80mL) ZEHK, WHEAHUZ, ZUKIET pH omlt, S8, WS, BERRAEN. AEEMrikal (vt
M. CROBE/AMEE (V/V) =1/4) 150.9g k&% In - NH, (CH,N,0,), & 67.7%, & A
129 °C. '"H-NMR (400 MHz, DMSO-d,) & 7.74 (d, J =8.0Hz, 1H, ArH), 7.37 (d, J =0.8 Hz, IH,
ArH), 7.28 (di, J=1.2Hz, 8.4Hz, 1H, ArH), 7.17 (dt, J=0.8 Hz, 8.0Hz, 1H, ArH), 7.04 (dd,
J=0.8Hz, 8.4Hz, 1H, ArH), 6.97 (d, J=8.4Hz, 2H, ArH), 6.68 (d, J=8.4Hz, 2H, ArH), 5.34
(s, 2H, - NH,), 3.71 (s, 3H, - OCH,)."” C-NMR (101 MHz, CDCL,) & 161.78, 146.26, 141.05,
129. 11, 128.85, 128.71, 125.91, 125.23, 122.30, 121.00, 115.20, 111.72, 110.92, 51.58.
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123 1-(4-(3, 5-ZHTHE-2-FRETFHE)AE)RKE) -1H-7"% -2 - ZHK FE(In -S) & &

RAGHE, 50 mL = HRH P ARUCMAAG Y In - NH, (0.532g, 2mmol) , 3, 5 - 0T HoKigmE
(0.45g, 1.92 mmol) FIZEE (25 mL), FHEEE 80 °C [ 10 h. WRAI R, FERRVEN, HH20rita (k
R LR W/ A (V/V) =1730) 15 0.68g 465 In -=S (G, HyN,0,), 3 73.5%, # M 166 C.
"H-NMR (400 MHz, DMSO-d,) & 13.86 (s, 1H, —OH), 9.10 (s, IH, —CH=N-), 7.81 (d, J=8.0Hz,
1H, AH), 7.62 (d, J=8.4Hz, 2H, AH), 7.56 (d, J=2.4Hz, 1H, ArH), 7.49 ~7.44 (m, 4H, ArH),
7.35 (t, J=7.2Hz, 1H, ArH), 7.24 (1, J=7.2Hz, 1H, ArH), 7.13 (d, J=8.8Hz, 1H, AH), 3.74
(s, 3H, -OCH,), 1.45 (s, 9H, —-CH,), 1.32 (s, 9H, —CH,)."C-NMR (101 MHz, DMSO-d,) & 166.30,
161.24, 158.08, 147.69, 140.75, 140.45, 136.80, 136.35, 129.27, 128.84, 128.31, 128.06, 126.30, 126.27,
123.07, 122.51, 121.90, 118.80, 111.92, 111.65, 52.18, 35.14, 34.43, 31.75, 29.76.

1.2.4 1-(4-(6, 8- FT#H-2,2-—4 -2H-2\", 3\" -3t [e][1l, 3, 2] A2k -3
- H)KRHE) -1H-"% -2 - £ B FE (In -S -BF,) 4 &

50 mL = BRI AAL G ) In —S (0.487 g, 1 mmol) , FK G HLE (25 mL) FM=2ZJ% (1mL,
7.2 mmol) , ZIR THFE 10 min 5, FHIM=FAMOEAR (1 mL, 7.9 mmol) , 4REefiitE 24 h. THAIEKIR S
P (4x60mL) ZEEL, WHEAVUZ, BEERANIER. H2Ha (uER: SRl Abk(v/V) =
1/10) #40.15g {49 In - S — BF, (C, Hy, BF,N,0,), 772 28.3% , % & 244 °C."H-NMR (400 MHz,
CDCl,) 88.53 (s, 1H, —CH=N-), 7.77~7.71 (m, 4H, AtH), 7.50 ~7.47 (m, 3H, ArH), 7.35 ~
7.31 (m, 1H, ArH), 7.30 (d, J=2.4Hz, 1H, ArH), 7.25 ~7.21 (m, 1H, ArH), 7.19 (dd, J =
0.8 Hz, 8.4 Hz, 1H, ArH), 3.81 (s, 3H, -OCH,), 1.52 (s, 9H, -CH,), 1.35 (s, 9H, - CH,).
BC-NMR (400 MHz, CDCL,) & 163.30, 160.63, 156.40, 141.68, 140.90, 139.47, 138.65, 138.05,
133.79, 128.22, 127.38, 125.24, 124.98, 123.20, 121.59, 120.65, 114.66, 111.36, 110.39, 50.76,
34.24, 33.32, 30.16, 28.31.F-NMR (376 MHz, CDCl,)8 —-134.92, -134.98.
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Research on the Fluorescence Properties of a Novel Indole-based Difluoroboron Compound

LI Haoyu, TIAN Jiazhuang, GAO Shulin, YANG Yanhua
(School of Chemistry and Chemical Engineering, Kunming University, Kunming, Yunnan, China 650214 )

Abstract: Indole group has been widely used to construct novel fluorescent molecules due to its excellent optical property. In this
paper, a novel indole-based difluoroboron compound was prepared by structurally modifying the N1 site of indoline-2-carboxylic acid as
raw malerial, and its optical property was tested. The result showed that the separation of frontier orbital charge distribution and the
twisted non-coplanar spatial configuration were the main reasons for the intramolecular charge transfer and aggregation-induced emission
properties. The mechanofluorochromic behavior of solid powders originated from the transition of molecular stacking modes between
crystalline and amorphous phases.

Key words: indole group; difluoroboron compound; aggregation-induced emission; mechanofluorochromic behavior
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