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Abstract
Objective: This paper aims to synthesize a series of compounds containing indolinone skeleton
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phosphoryl ethyl ester scaffold and systematically investigate their fluorescence properties. Meth-
ods: Using differently substituted 2-phenyl-3H-indol-3-one and diethyl phosphite as the starting
materials, a nucleophilic addition reaction was carried out to optimize and synthesize a series of
target derivatives, and the fluorescence properties of the synthesized compounds were studied. Re-
sults and Discussion: A new method for the synthesis of phosphoryl ethyl ester containing indo-
linone substituents was reported. After optimizing the reaction conditions, 24 compounds were ob-
tained in good to excellent yields. The fluorescence test results show that the products of different
substituents have good fluorescence effect. It is worth noting that the fluorescence effect of fluorine-
substituted compounds is better than that of other substituents. Taking 3da as an example, the flu-
orescence intensity in different solvents is obviously different, which is worthy of further discussion
and research.
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HERE,

B W3- R AR PR T R RS BB . PO R SCBUR SR A B, HOR 2 B R
P53 350 B g WA= 3 - B ZR 25 44 [ 6] B 41, 2007 41 IR T AERHME VAR I v 43 5945 211 Isatisine
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Figure 1. Bioactive molecules containing indole-3-one derivatives
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Figure 2. Synthesis strategy of 2-phospho-3-indolinones
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Figure 3. Synthesis of substituted phosphoethyl esters
E 3. KB ZERELEINERK

2. SCIGERSY
2.1. FEUH{5IRAN

Bruker AVIII 400 MHZ ¥R 3LPRA (15 [E Bruker A #]); B4 (Bruker A %]); N-1100D-WD Jief% 7%
RAX( ;- 7 BR A IS A PR A F]); 2F-20D BEFE LA TS ) (TARAXEY s #E TAE & (38 Thermo
AT HI-4A BURAE IR0 AP RE RS CERIECES): 101-4B B HAVIE IR 8 X TR A (8 24 17 B X ) A 28 %
#%)o

2- IR -3 H-W W3- (i ERAR R AR IR A IR A R MEREIR — L BR( SRR R 2R IR A R
AF); BT AR YR A R A R AR (200-300 H). )2 Gk iR (H & R IekE
IR BR AT HARRIE i i 4l

2.2. HLEYHIE

£ 10 mL B E A 1 mL BT IUERRE(DCM), 7E No 547 R0 2-%835E-3 5 W[ 20.7 mg(0.1
mmol, 1 24 &8)FERR — ZF5 27.6 mg (0.2 mmol, 2 24 &) NKY), LA DABCO(10 mol%), IR A
FE-40°C NERS AP HEEE 24 /N, d#id TLC Wi, FrfSR S WE B 40 Fikds, M &0 sl 28
LBEHEATHEJE M 4idh, 340 &) 3aa-3xa (5] 3).

(3-5AUR-2- 2R 5| IR -2-J5) B R — 2. (3aa): BEER(ALE A, YF 80%; 'H NMR (400 MHz, CDCl3) &
7.97 —7.94 (m, 2H), 7.59 (d, J= 7.7 Hz, 1H), 7.42 — 7.38 (m, 1H), 7.36 — 7.26 (m, 3H), 6.99 (s, 1H), 6.93 (d, J =
8.3 Hz, 1H), 6.78 (t,J = 7.2 Hz, 1H), 4.16 — 4.04 (m, 2H), 4.03 — 3.90 (m, 2H), 1.23 (t,J = 7.1 Hz, 3H), 1.05 (t, J
=7.1 Hz, 3H); 3C NMR (100 MHz, CDCl;) & 194.8 (d, J=4.0 Hz), 160.1 (d, J= 5.0 Hz), 137.2, 133.4 (d, J =
2.0 Hz), 128.2 (d, J=3.0 Hz), 128.1 (d, /= 3.0 Hz), 126.8, 126.7, 125.0, 120.1 (d, J=2.0 Hz), 119.0, 112.4, 64.4
(dd,J=8.0,25.0 Hz), 16.1 (dd,J=6.0, 9.0 Hz); *'P NMR (162 MHz, CDCl;) 3 15.8; HRMS (ESL, TOF 7}#7),
m/z: CisHyNOJP [M+H]", TH5AA 346.1203, SEE 346.1203.

(3-FAAR-2- (48 I 2 JL g Wie-2- B4 B R — 2. T (3ba): B SR EL[EA, U3 67%;: 'H NMR (400 MHz, CDCl3)
88.22(d,J=7.5Hz, 1H), 7.64 (d, J= 7.7 Hz, 1H), 7.46 (t, J =8.0 Hz, 1H), 7.21 — 7.14 (m, 2H), 7.06 (d, J= 7.0
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Hz, 1H), 6.97 (t,J = 7.9 Hz, 2H), 6.83 (t,J = 7.4 Hz, 1H), 4.18 — 4.03 (m, 2H), 3.89 — 3.80 (m, 1H), 3.64 — 3.53
(m, 1H), 2.09 (s, 3H), 1.26 (t,J= 7.1 Hz, 3H), 0.79 (t,J=7.0 Hz, 3H); *C NMR (100 MHz, CDCl3) & 196.8 (d,
J=5.0 Hz), 159.6(d, J= 3.0 Hz), 138.0 (d, /= 11.0 Hz), 136.9, 132.7, 132.3, 130.2 (d, J = 5.0 Hz), 128.2, 125.5,
124.4,121.6, 119.0, 112.0, 74.3 (d, J = 141.0 Hz), 64.4 (dd, J = 8.0, 26.0 Hz), 21.3, 16.0 (dd, J = 5.0, 30.0 Hz);
3P NMR (162 MHz, CDCl3) § 16.1; HRMS (ESI, TOF 43 #7), m/z: C1oH2sNOJP [M+H]*, 15 {H 398.0918,
SZAE 398.0924 .

(3-AAR-2- (1) FR 2 g Wi -2- B4 B R — 2. T (3ea): BEZREA [ 1A, YL 40%; "H NMR (400 MHz, CDCl3)
8 7.73 (s, 2H), 7.61 (d, J= 7.7 Hz, 1H), 7.44 (s, 1H), 7.25 (d, J = 8.4 Hz, 1H), 7.12 (s, 1H), 6.96 (d, J = 8.2 Hz,
1H), 6.82 (s, 1H), 6.37 (s, 1H), 4.12 — 4.02 (m, 2H), 4.00 — 3.80 (m, 2H), 2.33 (s, 3H), 1.21 (t,J = 7.0 Hz, 3H),
1.07 (t,J=7.1 Hz, 3H); 3C NMR (100 MHz, CDCls) & 194.8 (d, J = 3.0 Hz), 159.8(d, J = 6.0 Hz), 137.9 (d, J
=3.0 Hz), 137.2, 133.3 (d, J=3.0 Hz), 129.0 (d, J = 3.0 Hz), 128.2(d, J = 2.0 Hz), 127.3 (d, J = 5.0 Hz), 125.1,
123.9 (d, J=5.0 Hz), 120.5, 119.3, 112.4, 71.5 (d, J=145.0 Hz), 64.4 (dd, J = 8.0, 33.0 Hz), 21.6, 16.2 (t, J= 6.0
Hz); 3P NMR (162 MHz, CDCl3) § 16.1; HRMS (ESI, TOF 43#7), m/z: C1oH23NO4P [M+H]", i1 571 398.0918,
SZAE 398.0924 .

(3-FAAR-2-CRT F 2 I | - 2- B8 B R — 2. T (3da): B SR EL[EI A, U3 59%; 'H NMR (400 MHz, CDCl3)
37.81(dd, J=8.4,2.3 Hz, 2H), 7.59 (d, J= 7.7 Hz, 1H), 7.43 — 7.37 (m, 1H), 7.14 (d, J= 8.2 Hz, 2H), 6.92 (d, J
= 8.3 Hz, 1H), 6.79 (t, J= 7.4 Hz, 2H), 4.12 — 4.05 (m, 2H), 4.01 — 3.92 (m, 2H), 2.31 (d, J = 1.0 Hz, 3H), 1.22
(t, J=7.1 Hz, 3H), 1.06 (t, J= 7.1 Hz, 3H); 3C NMR (100 MHz, CDCl:) & 195.0 (d, J = 4.0 Hz), 160.0 (d, J =
5.0 Hz), 137.9 (d, J = 3.0 Hz), 137.1, 130.4 (d, J = 3.0 Hz), 129.0 (d, J = 2.0 Hz), 126.6 (d, J = 5.0 Hz), 125.0,
120.3,119.0, 112.4, 71.3 (d, J= 146.0 Hz), 64.4 (dd, J= 7.0, 26.0 Hz), 21.0, 16.2 (dd, /= 5.0, 9.0 Hz); 3'P NMR
(162 MHz, CDCls) § 16.0; HRMS (ESI, TOF %:#7), m/z: C1oH;sNO4P [M+H]", 518 398.0918, SZillfg
398.0924.,

(2-(3- FH AR FL TR ) - 3- S84 M5 W25 B R — Ui (Bea): TRk EAfE1A, UF 85%; 'H NMR (400 MHz,
CDCl;) & 7.94 (dd, J= 7.4, 1.7 Hz, 2H), 7.38 — 7.28 (m, 3H), 7.12 (dd, J = 8.8, 2.5 Hz, 1H), 7.02 (d, J= 2.5 Hz,
1H), 6.92 (d, J = 8.8 Hz, 1H), 6.26 (s, 1H), 4.12 — 4.02 (m, 2H), 4.00 — 3.89 (m, 2H), 3.74 (s, 3H), 1.20 (t, J=7.1
Hz, 3H), 1.07 (t,J=7.1 Hz, 3H); 3C NMR (100 MHz, CDCl3) & 194.8 (d, J = 3.0 Hz), 155.77, 155.72, 153.54,
153.51, 133.5 (d, J= 3.0 Hz), 128.2 (d, /= 2.0 Hz), 128.1 (d, J = 2.0 Hz), 128.0, 126.8 (d, J = 5.0 Hz), 120.6 (d,
J=5.0Hz), 114.0, 104.6, 72.4 (d, J= 144.0 Hz), 64.4 (dd, J= 7.0, 17.0 Hz), 55.7, 16.2 (dd, J=2.0, 6.0 Hz); 'P
NMR (162 MHz, CDCls) § 16.1; HRMS (ESL TOF 73#1), m/z: C1oH23NOsP [M+H]", 115 {H 414.0867, 5K
M{H 414.0876.

(2-(3-FR I )-3- A A5 - 2-FE) i R — £ TG (3fa): BE LR, IR 65%; 'HNMR (400 MHz, CDCl5)
8 7.72 (dd, J = 16.5, 5.7 Hz, 2H), 7.61 (d, J = 7.8 Hz, 1H), 7.46 (t, J= 7.6 Hz, 1H), 7.32 (dd, J = 14.5, 7.6 Hz,
1H), 6.99 (dd, J = 20.3, 8.4 Hz, 2H), 6.84 (t, J = 7.4 Hz, 1H), 6.53 (s, 1H), 4.15 — 4.07 (m, 2H), 4.06 — 3.88 (m,
2H), 1.23 (t, J="7.1 Hz, 3H), 1.07 (t, J= 7.0 Hz, 3H); 3C NMR (100 MHz, CDCl;) § 194.1, 159.9, 137.4, 135.9
(dd, J= 1.0, 6.0 Hz), 129.6 (dd, J = 3.0, 9.0 Hz), 125.2, 122.5 (dd, J = 3.0, 4.0 Hz), 120.2 (d, J = 2.0 Hz), 115.1
(dd,J=3.0,21.0 Hz), 114.1 (dd, J= 4.0, 24.0 Hz), 112.5, 71.1 (d, J = 144.0 Hz), 64.6 (dd, J= 8.0, 19.0 Hz), 16.2
(dd,J=6.0,7.0 Hz); "FNMR (376 MHz, CDCl3) 3-112.4; 3P NMR (162 MHz, CDCl;) 8 15.3; HRMS (ESI,
TOF 43H7), m/z: CisHyoNO4P [M+H]", i+5AH 402.0667, S2illl{E 402.0668 .

(2-(3-F IR HE)-3- AR M| Wk -2- 25 R — 2. (3ga): A4, I 57%; "H NMR (400 MHz, CDCl3)
87.96 (d, J= 1.6 Hz, 1H), 7.92 — 7.87 (m, 1H), 7.59 (d, J= 7.7 Hz, 1H), 7.43 (s, 1H), 7.29 — 7.23 (m, 2H), 7.11
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(d, J=24.6 Hz, 1H), 6.93 (d, J= 8.3 Hz, 1H), 6.81 (s, 1H), 4.17 — 4.08 (m, 2H), 4.08 — 3.96 (m, 2H), 1.28 (t,J =
7.1 Hz, 3H), 1.06 (t, J="7.1 Hz, 3H); *C NMR (100 MHz, CDCl3) § 194.1 (d, J=4.0 Hz), 160.1 (d, J= 5.0 Hz),
137.4, 135.6 (d, J= 3.0 Hz), 134.2 (d, J = 3.0 Hz), 129.4 (d, J = 3.0 Hz), 128.2 (d, /= 3.0 Hz), 126.9 (d, /= 5.0
Hz), 125.1 (d, J= 5.0 Hz), 125.1, 119.8, 119.3 (d, J= 1.0 Hz), 112.4, 71.0 (d, J = 145.0 Hz), 64.7 (dd, J = 7.0,
15.0 Hz), 16.1 (dd, J = 6.0, 9.0 Hz); 3'P NMR (162 MHz, CDCl;) & 15.1; HRMS (ESI, TOF 4}#71), m/z:
CisH20CINO4P [M+H]", T15{H 418.0372, Sl 418.0369.

(3-FAMR-2-B-(=F ) 2R 258 ) M| W2 - 225 i 8 — 2L (3ha): B4R £ [ 44%, YA 59%; 'H NMIR (400 MHz,
CDCl;) & 8.21 (d, J = 10.8 Hz, 2H), 7.59 (dd, J = 13.1, 7.7 Hz, 2H), 7.47 (t,J = 7.9 Hz, 2H), 6.98 (d, J= 8.3 Hz,
1H), 6.86 (t,J = 7.4 Hz, 1H), 6.64 (s, 1H), 4.17 — 4.06 (m, 2H), 4.05 — 3.93 (m, 2H), 1.26 — 1.21 (m, 3H), 1.06 (t,
J=17.1 Hz, 3H); C NMR (100 MHz, CDCl5) & 193.9 (d, J = 4.0 Hz), 159.9 (d, J = 4.0 Hz), 137.6, 134.7 (d, J
=3.0 Hz), 130.48 (dd, J=3.0, 32.0 Hz), 130.45 (d, J=4.0 Hz), 128.7 (d, J=3.0 Hz), 125.2, 125.0 (t,J = 3.0 Hz),
123.6 (d, J= 5.0 Hz), 120.2, 119.9, 112.7, 71.1 (d, J = 143.0 Hz), 64.7 (dd, J = 8.0, 10.0 Hz), 16.1 (dd, J = 2.0,
5.0Hz); 3P NMR (162 MHz, CDCl3) § 15.0; F NMR (376 MHz, CDCl;) 5 -62.4; HRMS (ESI, TOF 43 #7),
m/z: C1oH2oFsNO4P [M+H]", THHEH 452.0635, SIME 452.0634.

(2-(4-H A FE ) -3- SR IB  We-2- 35 B R — 2. TiB(Bia): PSR O fEK, IR 65%; '"H NMR (400 MHz,
CDCl;) 8 7.86 (t,J=2.2 Hz, 1H), 7.84 (t, J=2.2 Hz, 1H), 7.59 (d, J= 7.7 Hz, 1H), 7.44 — 7.39 (m, 1H), 6.93 (d,
J=8.3 Hz, 1H), 6.87 (s, 1H), 6.85 (s, 1H), 6.80 (t,J = 7.4 Hz, 1H), 6.64 (s, 1H), 4.12 — 4.02 (m, 2H), 4.00 — 3.91
(m, 2H), 3.77 (s, 3H), 1.21 (t, J= 7.1 Hz, 3H), 1.06 (t, /= 7.1 Hz, 3H); *C NMR (100 MHz, CDCl3) & 195.1 (d,
J=4.0Hz), 159.9 (d,J=5.0 Hz), 159.5 (d, J= 3.0 Hz), 137.1, 128.0 (d, J = 5.0 Hz), 125.4 (d, J = 3.0 Hz), 125.0,
120.3, 119.1, 113.7 (d, J = 3.0 Hz), 112.4, 71.0 (d, J =145.0 Hz), 64.3 (dd, J = 8.0, 27.0 Hz), 55.2, 16.2 (dd, J =
5.0,9.0 Hz); 3P NMR (162 MHz, CDCl3) § 16.1; HRMS (ESI, TOF 43#7), m/z: CioH»3NOsP [M+H]", 1%L
{H 414.0867, LI 414.0857.

(2-(4-3 2K 2E)-3- ARG Wk -2- 25 i R — 2. (3ja): R4, UK 71%; "H NMR (400 MHz, CDCl3)
87.97 - 7.91 (m, 2H), 7.59 (d, J = 7.8 Hz, 1H), 7.42 (t, J = 7.7 Hz, 1H), 7.01 (t, J = 8.7 Hz, 2H), 6.95 (dd, J =
20.0, 6.5 Hz, 2H), 6.80 (t, J=7.4 Hz, 1H), 4.16 — 4.03 (m, 2H), 4.03 —3.90 (m, 2H), 1.23 (t, /= 7.1 Hz, 3H), 1.05
(t,J=7.1 Hz, 3H); *C NMR (100 MHz, CDCl3) § 194.6, 160.0, 137.3, 129.2 (t,J= 3.0 Hz), 128.7 (dd, J= 5.0,
8.0 Hz), 125.1, 120.0, 119.2, 115.1 (d, J= 3.0 Hz), 114.9 (d, J= 3.0 Hz), 112.4, 70.9 (d, J = 145.0 Hz), 64.5 (dd,
J=8.0,21.0 Hz), 16.2 (dd, J= 6.0, 10.0 Hz).;*'P NMR (162 MHz, CDCl3) 5 15.6 (d,J=1.6 Hz); F NMR (376
MHz, CDCl3) 8-114.2 (d,J=3.8 Hz); HRMS (ESI, TOF 73#7), m/z: CisH20NO4P [M+H]*, %1} 402.0667,
SZIAE 402.0677.

(2-(4-F R HE)-3 -5 AR M| Wk -2- 25 R — 2L (3ka): FEZREALEA, it 38%; "H NMR (400 MHz, CDCl3)
87.90 (d, J=2.5 Hz, 1H), 7.88 (d, J = 2.5 Hz, 1H), 7.60 (d, J = 7.8 Hz, 1H), 7.44 (d, J= 1.2 Hz, 1H), 7.30 (d, J
= 8.1 Hz, 2H), 6.93 (d, J = 8.3 Hz, 1H), 6.84 (d, J = 7.3 Hz, 1H), 6.70 (s, 1H), 4.12 — 4.05 (m, 2H), 4.03 — 3.92
(m, 2H), 1.23 (t, J = 7.2 Hz, 3H), 1.07 (t, J = 7.1 Hz, 3H); 3C NMR (100 MHz, CDCls) & 194.3, 160.0 (d, J =
4.0 Hz), 137.4, 134.3 (d, J = 4.0 Hz), 132.1 (d, J = 3.0 Hz), 128.4 (d, J = 2.0 Hz), 128.2 (d, J = 5.0 Hz), 125.1,
120.2, 119.5,112.5,71.0 (d, J = 144.0 Hz), 64.6 (dd, J= 8.0, 19.0 Hz), 16.2 (dd, J= 6.0, 7.0 Hz); 3'P NMR (162
MHz, CDCl3) & 15.3; HRMS (ESI, TOF 43#7), m/z: C1sHaoCINO4P [M+H]", 1+ 518 418.0372, SZ{H 418.0377.

(2-(4-R R HE)-3- 5 ARG W-2- 8 IR — 2T (3la): BEAREAlE A, R 53%;: 'TH NMR (400 MHz, CDCl3)
87.83 (dd, J=8.7, 2.3 Hz, 2H), 7.60 (d, J = 7.8 Hz, 1H), 7.44 (t, J = 7.9 Hz, 3H), 6.93 (d, J = 8.2 Hz, 1H), 6.83
(t,J=7.4 Hz, 1H), 6.72 (s, 1H), 4.13 — 4.06 (m, 2H), 4.03 — 3.92 (m, 2H), 1.23 (t,J= 7.0 Hz, 3H), 1.07 (t, J=7.1
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Hz, 3H); *C NMR (100 MHz, CDCl;) § 194.2(d, J = 3.0 Hz),160.0 (d, J = 5.0 Hz),137.4, 132.6 (d, J = 3.0 Hz),
131.3 (d, J=3.0 Hz), 128.6 (d, J=4.0 Hz), 125.1, 122.6 (d, J = 3.0 Hz), 120.1, 119.5, 112.5, 71.1 (d, J = 144.0
Hz), 64.6 (dd, J = 8.0, 18.0 Hz), 16.2 (dd, J = 7.0, 7.0 Hz); 3'P NMR (162 MHz, CDCl;) & 15.2; HRMS (ESI,
TOF 43#1), m/z: CisHaoBrNO4P [M+H]", 518 461.9867, Si{H 461.9866.

(B-FAR-2-(4- =30 8 )) 2 2 W5 Wk 235 B R — T8 (3ma): B LR 44, W% 57%; 'H NMR (400
MHz, CDCl5) 6 8.10 (dd, J = 8.4, 1.8 Hz, 2H), 7.59 (t,J = 7.6 Hz, 3H), 7.44 (dd, J= 8.1, 7.2 Hz, 1H), 6.98 — 6.79
(m, 3H), 4.16 — 4.08 (m, 2H), 4.06 — 3.95 (m, 2H), 1.26 (dt, J= 7.1, 3.5 Hz, 3H), 1.07 (t, J = 7.1 Hz, 3H); 3C
NMR (100 MHz, CDCl3) § 193.8 (d, J = 4.0 Hz), 160.0 (d, J = 5.0 Hz), 137.5, 130.4 (d, J = 4.0 Hz), 130.1 (d, J
=3.0 Hz), 127.3 (d, J= 5.0 Hz), 125.2, 125.0 (t, J = 3.0 Hz), 122.7, 119.9, 119.6, 112.5, 71.4 (d, J = 144.0 Hz),
64.7 (dd, J=8.0, 14.0 Hz), 16.2 (dd, J= 6.0, 7.0 Hz); '"F NMR (376 MHz, CDCl;) § -62.7 (d, J = 3.8 Hz); 3'P
NMR (162 MHz, CDCl;) § 14.8; HRMS (ESI, TOF 73#7), m/z: C1oH20FsNO4P [M+H]", 1151H 414.1077,
S 414.1074.

(2-(3, 5- - HEZK 3E))-3-oxoindolin-2-y ) R — ZEE(3na): #EE% O [ 4, IE 68%; 'H NMR (400 MHz,
CDCl;) 6 7.60 (d, J = 7.7 Hz, 1H), 7.53 (s, 2H), 7.43 (t,J = 7.5 Hz, 1H), 6.95 (d, J = 8.7 Hz, 2H), 6.81 (t, /= 7.4
Hz, 1H), 6.34 (s, 1H), 4.12 — 4.04 (m, 2H), 4.01 — 3.89 (m, 2H), 2.29 (s, 6H), 1.21 (t,J = 7.0 Hz, 3H), 1.07 (t, J =
7.0 Hz, 3H); 3C NMR (100 MHz, CDCl3) 3 194.9 (d, J = 4.0 Hz), 159.8 (d, J = 5.0 Hz), 137.7 (d, J = 2.0 Hz),
137.1, 133.1 (d, J= 3.0 Hz), 129.9 (d, J= 3.0 Hz), 125.0, 124.4 (d, J= 5.0 Hz), 120.4, 119.1, 112.4, 71.4 (d, J =
146.0 Hz), 64.3 (dd, J= 7.0, 39.0 Hz), 21.4, 16.1 (dd, J = 6.0, 6.0 Hz); P NMR (162 MHz, CDCl;) & 16.2;
HRMS (ESI, TOF 2}#1), m/z: CooHasNO4P [M+H]", H58AH 374.1516, Sl 374.1514.

(3-FAMR-2- IR M| WR-2- 58 IR — 2. TH(30a): FEAEEAEAR, F 69%; '"H NMR (400 MHz, CDCl3) §
7.61 —7.52 (m, 3H), 7.46 — 7.39 (m, 1H), 7.16 (d, J = 3.7 Hz, 1H), 6.91 (d, J = 8.3 Hz, 1H), 6.82 (t, J = 7.4 Hz,
1H),6.76 — 6.72 (m, 1H), 4.21 — 4.10 (m, 2H), 4.09 — 3.94 (m, 2H), 1.29 (t, J = 7.1 Hz, 3H), 1.06 (t, J= 7.1 Hz,
3H); 3C NMR (100 MHz, CDCl3)  193.6 (d, J=4.0 Hz), 162.7 (dd, J = 13.0, 246.0 Hz), 160.1 (d, J = 4.0 Hz),
137.6, 125.2, 119.7, 119.5, 112.4, 110.12 (dd, J = 4.0, 27.0), 110.12 (dd, J = 5.0, 12.0), 103.5 (td, J = 3.0, 25.0
Hz), 70.9 (d, J = 145.0 Hz), 64.9 (dd, J= 5.0, 8.0 Hz), 16.1 (dd, J= 5.0, 14.0 Hz); 3'P NMR (162 MHz, CDCl;)
5 14.5; F NMR (376 MHz, CDCl3)  -109.3; HRMS (ESI, TOF 7}#71), m/z: CisHioFaNOGP [M+H], i1
{H 420.0573, SIME 420.0582.

(2-(3, 5- & 7 FE))-3-Oxoindolin-2-Y) B FR i (3pa): ¥4k (A B4, 1% 47%; "H NMR (400 MHz, CDCl5)
37.88 (t,J=2.2 Hz, 2H), 7.60 (d, J= 7.8 Hz, 1H), 7.52 — 7.42 (m, 1H), 7.35 - 7.21 (m, 1H), 6.94 (t, J=11.9 Hz,
1H), 6.90 — 6.76 (m, 2H), 4.20 — 4.09 (m, 2H), 4.09 — 3.94 (m, 2H), 1.29 (t, J= 7.1 Hz, 3H), 1.08 (t, /= 7.1 Hz,
3H); 3C NMR (100 MHz, CDCls) & 193.5 (d, J = 4.0 Hz), 160.0 (d, J = 4.0 Hz), 137.7, 137.0 (d, J = 2.0 Hz),
134.8 (d, J=3.0 Hz), 128.3 (d, J = 3.0 Hz), 125.5 (d, J = 4.0 Hz) ,125.2, 119.9, 119.8, 112.6, 70.6 (d, J = 144.0
Hz), 64.9 (dd, J = 8.0, 13.0 Hz), 16.2 (t, J = 6.0 Hz); 3'P NMR (162 MHz, CDCl3) § 14.6; HRMS (ESI, TOF
I3HT)s m/z: CisHioNO4P [M+H]", T15H{H 451.9982, SLIE 451.9978.

(5-H L3-S AR -2- IR Ak Mg e -2- 0% ) B IR — 2Ll (3qa): BEZR A, U 72%; 'H NMR (400 MHz,
CDCl;) & 7.94 (d, J = 7.4 Hz, 2H), 7.39 (s, 1H), 7.36 — 7.25 (m, 4H), 6.88 (d, J = 8.3 Hz, 1H), 6.40 (d, J = 38.7
Hz, 1H), 4.13 —4.02 (m, 2H), 3.99 — 3.91 (m, 2H), 2.26 (s, 3H), 1.20 (t, /= 7.0 Hz, 3H), 1.06 (t, /= 7.0 Hz, 3H);
3C NMR (101 MHz, CDCls) § 194.7 (d, J = 3.0 Hz), 158.4 (d, J= 5.0 Hz), 138.7, 133.6 (d, /= 3.0 Hz), 128.8 —
128.7 (m, 1C), 128.2 (d, J=3.0 Hz), 128.1 (d, /= 2.0 Hz), 126.8 (d, /= 5.0 Hz), 124.3, 120.4, 112.4,71.7 (d, J =
145.0 Hz), 64.4 (dd, J = 8.0, 21.0 Hz), 20.5, 16.2 (dd, J = 3.0, 6.0 Hz); P NMR (162 MHz, CDCl;) & 16.1;
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HRMS (ESI, TOF 73#7), m/z: CioH;sNO4P [M+H]*, H5H 398.0918, SL{H 398.0912.

(5-F-3-5AR-2- 2R FE g -2 - ) I R — Z R (3ra): PSR, YRZE 72%; 'HNMR (400 MHz, CDCl)
88.11 —7.73 (m, 2H), 7.55 (d, J = 2.1 Hz, 1H), 7.36 (t, J = 2.5 Hz, 1H), 7.34 — 7.26 (m, 2H), 6.95 (s, 1H), 6.88
(d, J=8.7 Hz, 1H), 4.15 — 4.03 (m, 2H), 4.03 — 3.88 (m, 2H), 1.23 (t, J = 7.0 Hz, 4H), 1.10 (t, J= 7.1 Hz, 3H);
13C NMR (100 MHz, CDCl3) & 193.6 (d, J = 4.0 Hz), 158.3 (d, J= 5.0 Hz), 137.1, 132.9 (d, J = 3.0 Hz), 128.4
(d, J=3.0 Hz), 126.7 (d, J = 7.0 Hz), 124.4, 124.3, 121.2 (d, J = 1.0 Hz), 113.6, 72.9, 71.5 (d, J = 7.0 Hz), 64.6
(dd, J = 7.0, 39.0 Hz), 16.2 (dd, J= 7.0, 5.0 Hz); *'P NMR (162 MHz, CDCl;) § 15.4; HRMS (ESI, TOF %}
MT), m/z: CisHaoNOJP [M+H]", T1551H 418.0372, SZllME 418.0382,

(5-3-3-SAAR-2- R BE M| W2 ) R — 2L (3sa): A EREALEA, IR 50%; "H NMR (400 MHz, CDCl3)
87.94—7.91 (m, 2H), 7.38 — 7.29 (m, 3H), 7.25 (dd, J= 7.2, 2.5 Hz, 1H), 7.18 (td, J= 8.7, 2.7 Hz, 1H), 6.90 (dd,
J=8.9,3.8 Hz, 1H), 6.81 (s, 1H), 4.13 — 4.02 (m, 2H), 4.01 —3.91 (m, 2H), 1.23 (t,J=7.1 Hz, 3H), 1.08 (t, J =
7.1 Hz, 3H); 3C NMR (100 MHz, CDCls) § 194.4 (t,J=4.0 Hz), 156.7 (d, J = 4.0 Hz), 156.5 (d, J = 238.0 Hz),
133.1 (d, J = 3.0 Hz), 128.30, 128.28, 126.7 (d, J = 5.0 Hz), 125.4 (d, J = 25.0 Hz), 120.6 (dd, J = 2.0, 8.0 Hz),
113.6 (d, J=7.0 Hz), 109.7 (d, J = 23.0 Hz), 72.5 (d, J = 144.0 Hz), 64.6 (dd, J = 8.0, 33.0 Hz), 16.2 (t, J= 6.0
Hz); 3P NMR (162 MHz, CDCl3) & 15.6; 'F NMR (376 MHz, CDCly) & -124.7. HRMS (ESI, TOF 4 #7),
m/z: C1sHao0FNO4P [M+H]*, 1HH5AH 402.0667, SLM{E 402.0670.

(6- 1 FE-3- 5 AR-2- AR L 15| -2 - J5 ) B R — 2L iR (3ta): AR EALE 44, ISR 72%; "H NMR (400 MHz, CDCl3)
3 8.00 — 7.89 (m, 2H), 7.47 (d, J = 8.0 Hz, 1H), 7.36 — 7.24 (m, 3H), 6.80 (s, 1H), 6.71 (s, 1H), 6.61 (d, J= 8.0
Hz, 1H), 4.16 —4.03 (m, 2H), 4.03 — 3.90 (m, 2H), 2.30 (s, 3H), 1.22 (t, /= 7.1 Hz, 3H), 1.08 (t, J= 7.1 Hz, 3H);
13C NMR (100 MHz, CDCl3) & 194.0 (d, J = 3.0 Hz), 160.5 (d, J = 5.0 Hz), 148.8, 133.6 (d, J = 3.0 Hz), 128.1
(d, J=2.0 Hz), 128.0 (d, J = 3.0 Hz), 126.7 (d, J = 5.0 Hz), 124.7, 120.9, 117.9, 112.4, 71.6 (d, J = 145.0 Hz),
64.4 (dd, J=17.0, 19.0 Hz), 22.4, 16.2 (dd, J= 4.0, 6.0 Hz); 3P NMR (162 MHz, CDCl;) & 16.0; HRMS (ESI,
TOF 43#H7), m/z: CioH2sNOP [M+H]", 548 398.0918, SZillfE 398.0912.

(2-3-F AR IE)-5- FH L3-S ARG W-2- 0% ) IR — ZTiE(Bua): B4k 4[4, I3 66%;: "H NMR (400 MHz,
CDCls) 8 7.94 (s, 1H), 7.92 — 7.84 (m, 1H), 7.37 (s, 1H), 7.25 (d, J= 5.9 Hz, 3H), 6.86 (t, J = 10.5 Hz, 2H), 4.18
—4.10 (m, 2H), 4.07 — 3.92 (m, 2H), 2.25 (s, 3H), 1.26 (t, J = 7.0 Hz, 3H), 1.07 (t, J = 7.1 Hz, 3H); 3C NMR
(100 MHz, CDCl3) § 194.1 (d, J = 4.0 Hz), 158.5 (d, J = 4.0 Hz), 138.9, 135.7 (d, J = 2.0 Hz), 134.1 (d, J= 3.0
Hz), 129.3 (d, /= 3.0 Hz), 128.8 , 128.1 (d, J=3.0 Hz), 126.8 (d, /= 5.0 Hz), 125.1 (d, /= 4.0 Hz), 124.3, 119.9,
112.4,71.3 (d, J = 144.0 Hz), 64.6 (dd, J = 7.0, 12.0 Hz), 20.4, 16.2 (t, J = 5.0 Hz, 2C); *'P NMR (162 MHz,
CDCl5) 8 15.3; HRMS (ESL, TOF 43#7), m/z: CioH»CINO4P [M+H]", TH51H 432.0528, SZ{E 432.0534.

(5- FF -3 AU AR-2- (0 2R L )| Wk 2- 5 I R — W TR (Bva): B R AL LA, 12 78%; 'H NMR (400 MHz,
CDCl3) 8 7.80 (dd, J = 8.4, 2.3 Hz, 2H), 7.37 (s, 1H), 7.26 — 7.20 (m, 1H), 7.12 (d, J = 8.3 Hz, 2H), 6.85 (d, J =
8.3 Hz, 1H), 6.52 (s, 1H), 4.14 — 4.02 (m, 2H), 4.00 — 3.88 (m, 2H), 2.30 (d, J = 1.4 Hz, 3H), 2.25 (s, 3H), 1.21 (t,
J=17.1Hz, 3H), 1.07 (t, J=7.1 Hz, 3H); 3C NMR (100 MHz, CDCl3) § 195.0 (d, J=3.0 Hz), 158.4 (d, J= 5.0
Hz), 138.5, 137.7 (d, J= 3.0 Hz), 130.6 (d, J= 3.0 Hz), 128.9 (d, /= 3.0 Hz), 128.5, 126.6 (d, /= 5.0 Hz), 124.2,
120.4 (d, J=2.0 Hz), 112.3, 71.6 (d, J = 145.0 Hz), 64.2 (dd, J = 8.0, 21.0 Hz), 20.9, 20.4, 16.2 (dd, J = 4.0, 5.0
Hz); 3P NMR (162 MHz, CDCl3) § 16.2; HRMS (ESL, TOF 43#7), m/z: C20HasNO4P [M+H]*, 1511 412.1075,
SEINME 412.1070.

(5- FF 3 -3 B -2- (1) R 35 ) i - 2- 32 B R — 2 BB (3wa): BB IEIMAC, YA3R 29%; 'H NMR (400 MHz,
CDCl3) 8 7.71 (s, 2H), 7.38 (s, 1H), 7.27 — 7.18 (m, 2H), 7.09 (d, J= 7.5 Hz, 1H), 6.86 (d, J= 8.3 Hz, 1H), 6.21 (s,
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1H), 4.12 — 4.00 (m, 2H), 4.00 — 3.84 (m, 2H), 2.31 (s, 3H), 2.25 (s, 3H), 1.18 (t, /= 7.1 Hz, 3H), 1.06 (t,J="7.1 Hz,
3H); 3C NMR (100 MHz, CDCI3) & 194.8 (d, ] =4.0 Hz), 158.3 (d, ] =4.0 Hz), 138.6, 137.8 (d, ] = 2.0 Hz),133.5
(d, J=3.0 Hz), 128.88, 128.85, 128.1 (d, J = 3.0 Hz), 127.3 (d, ] = 5.0 Hz), 124.3, 123.9 (d, 1= 5.0 Hz), 120.6, 112.4,
71.8(d, J=144.0 Hz), 64.3 (dd, ] = 8.0,27.0 Hz), 21.5,20.5, 16.2 (dd, 1=2.0, 6.0 Hz); *'P NMR (162 MHz, CDCl;)
3 16.25; HRMS (ESI, TOF 3#7), m/z: CooHasNO4P [M+H]", 548 374.1516, SZill{ 374.1514.

(2-(4-F IR HE)-5-H1 B30 AR MG -2 ) iR R — 2. Fi6(3xa): R EREALEA, UK 60%; '"H NMR (400 MHz,
CDCl;) & 7.88 (d, J = 7.1 Hz, 2H), 7.36 (s, 1H), 7.27 (d, J = 7.6 Hz, 3H), 6.83 (d, J = 7.0 Hz, 1H), 6.65 (d, J =
52.8 Hz, 1H), 4.08 (d, J= 5.2 Hz, 2H), 3.97 (d, J = 7.3 Hz, 2H), 2.24 (s, 3H), 1.22 (t, J = 6.1 Hz, 3H), 1.06 (t, J =
6.2 Hz, 3H); 3C NMR (100 MHz, CDCl3) & 194.3 (d, J = 3.0 Hz), 158.44, 158.39, 138.9, 134.1 (d, J = 2.0 Hz),
132.2(d,J=2.0 Hz), 128.9, 128.2, 124.3, 120.1, 112.4, 71.3 (d, J = 144.0 Hz), 64.5 (dd, J = 8.0, 15.0 Hz), 20.44,
16.19 (t, J = 4.0 Hz); *'P NMR (162 MHz, CDCl;) & 15.5; HRMS (ESI, TOF 43#7), m/z: C19Hx»CINO,P
[M+H], TH5EAE 432.0528, S2{E 432.0531.

2.3. R ARHEEE A BRI AR R SR RETA R

EA B R T, BATRIL T g5 BRI 9, Bk, fEARTUTAES, AT HEAE N
VTR AR A AR & AR BEIC O 10 % 1075 mol/L, 8 FH 48 714 J L FE 1T (Agilent Cary 8454)4K 5% 1 H brr™=
VAN TRV BA R LE FR R o6 58 AN il (L] 4); AR 9906 73 Y6 B2 T (Agilent Cary Eclipse) & 78 1 H A5/
YA R R ETE O BE o6 R AR R (LI 5); 4B 508, BALER THEY 3da, LK, HEE, &
i, HEERN, N, ZBRCBE, AmEE, PROBEERNER, K 3da IR EERCHIDN 10 x 10 mol/L,
SE T ANERE D RS G s m (L 6).

3aa
3ba
3ca

3da
3ea

—
J

Absorbance (AU)

» T T T T T T 1
340 360 380 400 420 440 460 480
Wavelength (nm)

Figure 4. Ultraviolet absorption of various substituents in methanol

B 4. EIERE7E BB o B9 RSN
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Figure 5. Emission spectra of different substituents in methanol (slit: 2.5/2.5, ¢ = 10 uM)
B 5. REBARERERE S SR slit 2.52.5, c= 10 M)
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Figure 6. Emission spectra of 3da in different solvent conditions (slit: 2.5/2.5, ¢ = 10 uM)
& 6. 3da EERRLATIFM PR Sl 2.5/2.5, ¢ = 10 uM)

3. BREHR
3.1. ERFHENHERRIIGR
BATESE T 2-75 5 3H -5 W3- (1a) AL #ER — 2. FE(2a)VE BRI AR TYRY) . B 25 1.0 equiv
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(1] DABCO % ) ST IR, 72 30°C T R ik T — S e (DCM) R B, 12 h, - J BT ik
17, DL 49% = 223813 724 3aa (£ 1, 26H 1),

BEJSERATIRIE T 2R, CBE, B, WK, @05, HERUT HEEE, DU -G R R (R
1, %H 2~8), MIUERRMGIER SRR, PR EmE 72.2%.

UbAh, X BEFEAT TR 1, 2 H 9~10), MRBIRERICE] 0°C, RMAE 18h V584, {Hf™
BIFIKE 57.2%, WIRATEERZ, A9 NIRER-40°C, RN 24 h RBES, PR AEE
80.0%.

BT DL ESEE, RAME LR, £-40CTF, LUETVUEPRRE(THR)E N, 1.0 equiv {1 DABCO
AT Z R N A OS5 o B JE FRATTE ML 2% AF T #0145 %) 3aa-3xa.

Table 1. Optimization of reaction conditions

= 1. REFAE L

Fr5l el IR/ C I 8)/h FEEREL %
1 DCM 30 12 49.0
2 Toluene 30 12 45.0
3 Ether 30 12 40.0
4 Acetonitrile 30 12 27.3
5 Paraxylene 30 12 25.4
6 TCM 30 12 48.1
7 MTBE 30 12 61.0
8 THF 30 12 72.2
9 THF 0 18 57.2
10 THF -40 24 80.0

R RN KA, B TAEY 1a (0.1 mmol, 1 %4#), 2a (0.2 mmol, 2 *#), DABCO (0.1 mmol, 14
), %5 1.0mL; PIRRSEEEK,

3.2. FOEMREMREGR

HARF= A R B IELE [F] — VA (R ) TR 4k &9 3aa AFIF L3 BURIIML &9 (L&) 3fa. 3ja.
30a. 3sa N HEFRIRA A, RS R, WL 3aa #RAHXT U8R & . 4654 3ba. 3ca. 3da.
3qa. 3ta, NAHTHERMREY), X 3aa MEURS KB EKEH LK, LAY 3ea. 3ia
NHREFEBAAA S, W 3aa UK 5 K SHEKES TR IS, 3va NBURALEY), XFEE 3aa HIHEUR
5 RSB RiE AR R .

G 3da FEAN R R P ) G HR A W 0 22 53 (18] 6) . RODIGIE AT AR S FE RIS/ B A
Tk FER CLIGe i 700 o B R SRS, A EE TRUNMRIE VAR, fEFEE. DMSO. &, PRI 5 658 BE B B 5
g, HIEKMK . HOGESZE IR 2 mEoR, araeR 7 FEZ RN, HBURES S BA T R
Wbk, BEE SRR, SRS AR R EER, T 3 — B R ZLRE PSR T 1 384k . (EAHE
B, AR RV ISR AT T, AR AR FRIE R, XRG4 3da fEKH 1)
AR AW F 201
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