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Abstract Aggregation induced emission (AIE) molecules have been widely used in chemistry, biosensor, cell imaging and
organic light-emitting diode (OLED) due to their excellent spectral properties. It was found for the first time that isoquinoline
benzoxazine molecules exhibited good fluorescent emission in a high proportion of water/acetonitrile mixed solution, showing
an obvious AIE phenomenon. On this basis, a novel type of AIE molecules fused with tetraphenylene and isoquinoline struc-
tural units were designed and synthesized. They were found exhibiting an excellent AIE phenomenon. It was confirmed by
density functional theory (DFT) calculations that the splicing of the two structural units effectively reduced the energy gap of
the frontier orbitals, which was helpful for the preparation of fluorescent molecules with longer emission wavelengths. In this
study, AIE molecules based on the isoquinoline structure were discovered and prepared, which enriched the members of the
AIE family. The AIE molecules based on the isoquinoline structure were first discovered and prepared in this study, which
enriched the members of the AIE family.
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Figure 1 Isoquinoline benzoxazine compound
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Figure 2 (a) Fluorescence intensity of the compound 1h (10 pmol/L) in the solvent system with 0~~99% water content; (b) the fluores-
cence intensity of compounds 1a~1j (10 pmol/L) in MeCN/H20 (¥ : V=1 . 99) (Aex=340 nm)
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Figure 3 Synthetic route of isoquinoline-based tetraphenyl ethylene AIE molecules
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Figure 4 Isoquinoline-based tetraphenyl ethylene AIE molecules
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Figure 5 (a) Fluorescence intensity of compound 7e in solvents
containing 10%~~99% water (lex=380 nm); (b) the fluorescence

emission of compounds 7a~~7e (the centrifugal tubes are 7a~7e
from left to right)
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calculated at the B3LYP/6-31G; (b) the fluorescence emission of
compounds 1h and 7e
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2-((4-FHER IR ) LR )-5-(1,2,2- = 2K LI 52 ) 7K
% (6a): =% 88%, rfalflf&, mp. 172~174 C. 'H
NMR (400 MHz, CDCl3) 6: 10.49 (s, 1H), 7.62 (d, J=1.6
Hz, 1H), 7.48 (d, J=8.8 Hz, 2H), 7.36 (d, J=8.0 Hz, 1H),
7.26~7.23 (m, 1H), 7.14~7.11 (m, 9H), 7.06~7.03 (m,
6H), 6.91 (d, J=8.8 Hz, 2H), 3.84 (s, 3H); 3C NMR (100
MHz, CDCL) 6: 191.8, 160.2, 136.7, 133.2, 132.4, 131.4,
131.3, 131.2, 130.2, 128.0, 128.0, 127.8, 127.0, 126.9,
126.8, 114.5, 114.2, 96.6, 84.2, 55.4; IR (KBr) v: 3404,
1641, 1384, 1089, 1049, 880 cm '. HRMS (ESI) calcd for
C36H70, [M+H]" 491.2011, found 491.2013.

2-((4-FH LRI 2 3E)-5-(1,2,2- =K 2 35 2
f(6b): 72 85%, B ([E A, mp. 149~152 C. 'H
NMR (400 MHz, CDCl3) 6: 10.41 (s, 1H), 7.53 (d, J=1.6
Hz, 1H), 7.35 (d, J=8.0 Hz, 2H), 7.28 (d, J=8.0 Hz, 1H),
7.17~7.14 (m, 1H), 7.09 (d, J=8.0 Hz, 2H), 7.05~7.01
(m, 9H), 6.97~6.92 (m, 6H), 2.92 (s, 3H); 3C NMR (100
MHz, CDCly) 0: 191.8, 144.5, 143.1, 142.9, 142.8, 142.6,
139.3, 139.2, 136.6, 135.3, 132.5, 131.6, 131.4, 131.3,
131.2, 130.2, 129.3, 128.0, 127.8, 127.0, 126.9, 126.8,
124.5, 119.4, 96.7, 84.7, 21.7; IR (KBr) v: 3426, 1695,
1630, 1118, 920, 700, 535 cm '. HRMS (ESI) caled for
C36Hy70 [M+H]" 475.2062, found 475.2059.

2-CR LR IE)-5-(1,2,2- = FK L) ) K % (6¢): 7=
K 80%, FMEE, mp. 175~177 ‘C. '"H NMR (400
MHz, CDCls) 6: 10.42 (s, 1H), 7.55 (d, J=1.6 Hz, 1H),
7.46~7.43 (m, 2H), 7.30~7.28 (m, 4H), 7.19 (dd, J=2.0,
8.0 Hz, 1H), 7.05~7.02 (m, 9H), 6.98~6.93 (m, 6H); 1*C
NMR (100 MHz, CDCl3) d: 191.6, 144.7, 143.0, 1429,
142.6, 139.2, 136.7, 135.4, 132.7, 131.7, 131.4, 131.3,
131.2, 130.2, 129.0, 128.6, 128.0, 127.8, 127.0, 126.9,
124.5, 122.4, 96.4, 85.3; IR (KBr) v: 3427, 1690, 1631,
1115, 916, 702, 533 cm™'. HRMS (ESI) calcd for C3sH,s0
for [M+H]" 461.1905, found 461.1909.

2-((4- TR IE) I )-5-(1,2,2- = T8 2075 3 ) 4% PPV g
(6d): F=F 70%, tHE[EAE, mp. 145~147 ‘C. 'H NMR
(400 MHz, CDCls) 6: 10.37 (s, 1H), 7.53 (d, J=1.6 Hz,
1H), 7.44~7.40 (m, 2H), 7.28 (d, J=8.0 Hz, 1H), 7.18~
7.16 (m,1H), 7.05~7.02 (m, 9H), 6.99~6.91 (m, 8H); 3C
NMR(100 MHz, CDCLy) &: 191.4, 164.2, 161.7, 144.8,
143.0, 142.5, 139.1, 136.7, 135.4, 133.7, 133.6, 132.6,
131.4, 131.3, 131.2, 130.4, 128.0, 127.8, 127.1, 127.0,
126.9, 116.1, 115.8, 95.2, 85.1; IR (KBr) v: 3428, 1690,
1638, 1090, 1051, 881, 702, 531 cm . HRMS (ESI) calcd
for C3sH24FO [M+H]" 479.1811, found 479.1816.
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2-((4- G I I )-5-(1,2,2- = T8 2 H5 ) 4 PV s
(6€): 7= 83%, B A A, mp. 186~188 C. 'H NMR
(400 MHz, CDCl3) 8: 10.36 (s, 1H), 7.54 ((d, J=1.6 Hz,
1H), 7.38 (d, J=8.4 Hz, 2H), 7.28~7.25 (m, 3H), 7.19~
7.16 (m, 9H), 6.97~6.93 (m, 6H); 3C NMR (100 MHz,
CDCls) J: 191.4, 145.0, 143.0, 143.0, 142.9, 142.5, 139.1,
136.7, 135.4, 135.1, 132.9, 132.7, 131.4, 131.3, 131.2,
130.5, 129.0, 128.1, 127.8, 127.1, 127.0, 126.9, 124.0,
121.0, 95.1, 86.3; IR (KBr) v: 3428, 1696, 1638, 1089,
1051, 921, 700, 532 cm !. HRMS (ESI) caled for
C3sH24C1O [M+H]" 495.1516, found 495.1518.

323 Wb T eE R Tk

TE— AT EE RBEE A 0.2 mmol (&)
6, FHKIKAINA 0.22 mmol 4BZIERHEEA 10% equiv.
AgNOs, B¢Ja M 2 mL EtOH 1EWEH], AN, &
H, BN 80 CHIMAS I HEENR 12 h, TLC MRERKR
N, MEACEN) 6 &1 R TE4s, Fr R B 58 4 Ja R
BV O OB, IS SRR e, SR
ENTR B CHME LR LR, Vi V=10 : YRR
FP= 5, B R REE LS 5, P24, i yere 35 o
KP4 Ta~Te.

12-(4- FP A3k 2K 3E)-3-(1,2,2- = K )3 3E)-4bH 6 H-
I [4,51[1,3 1R I [2,3-a] S EMW(7a): B (L[E A, m.p.
119~121 “C. 'H NMR (500 MHz, CDCls) 6: 7.03~6.98
(m, 16H), 6.94~6.98 (m, 4H), 6.85~6.80 (m, 2H), 6.72
(t, J=7.5 Hz, 1H), 6.67 (d, J=8.5 Hz, 2H), 6.16 (d, J=8
Hz, 1H), 5.70 (s, 2H), 5.06 (d, J=15 Hz, 1H), 4.92 (d, J=
15 Hz, 1H), 3.68 (s, 3H); '*C NMR (125 MHz, CDCl;) §:
1442, 143.9, 141.2, 141.0, 140.8, 140.7, 140.3, 131.7,
131.5, 130.0, 128.0, 127.7, 126.6, 126.6, 126.4, 125.7,
124.8, 124.3, 123.6, 113.5, 104.5, 84.9, 68.0, 55.3; IR
(KBr) v: 3416, 2923, 1617, 1510, 1252, 1176, 1030, 700,
622 cm '. HRMS (ESI) caled for C43H3NO, [M+H]"
596.2590, found 596.2584.

12-(4- H 36 2% 3 )-3-(1,2,2- = 2K 2 0% 3% )-4bH,6H-
A I [4,5][1,3]%EME FE[2,3-a) S EMR(Tb): B (A {4, m.p.
117~119 °C. 'H NMR (500 MHz, CDCl;) 6: 7.05~6.98
(m, 16H), 6.94~6.89 (m, 6H), 6.85~6.81 (m, 2H), 6.72
(t, J=7.5 Hz, 1H), 6.16 (d, J=8.5 Hz, 1H), 5.72 (d, /=6
Hz, 2H), 5.07 (d, J=14.5 Hz, 1H), 4.93 (d, J=15 Hz, 1H),
2.23 (s, 3H); 3C NMR (125 MHz, CDCl3) 6: 144.1, 143.8,
1412, 141.1, 140.7, 140.6, 140.2, 137.6, 134.1, 132.4,
131.6, 131.4, 131.2, 130.7, 130.3, 128.7, 128.5, 127.9,
127.6, 126.5, 126.5, 126.3, 125.7, 125.5, 124.7, 124.2,
123.6, 122.7, 104.7, 84.8, 67.9, 21.3; IR (KBr) v: 3427,
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2923, 1606, 1491, 1444, 1283, 824, 751, 700, 630 cm . %5 Bh #1 %} (Supporting Information) JiT & Hi ik &4

HRMS (ESI) caled for C4HuNO [M+H]™ 580.2640,
found 580.2635.

12- 2K 3 -3-(1,2,2- = 2K 20 F% )-4bH,6 H- 7K 3F:[4,5]-
(1,310 B2 J[2,3-a] 5 HE MK (7e): ¥ € [E 44, m.p. 120~
123 ‘C. 'H NMR (400 MHz, CDCls) 6: 7.26~7.20 (m,
3H), 7.18 (d, J=9.2 Hz, 2H), 7.12~7.06 (m, 14H),
7.05~6.99 (m, 4H), 6.95~6.91 (m, 2H), 6.79 (t, J=
6.8Hz, 1H), 6.24 (d, J=8 Hz, 1H), 5.83 (d, J=7.6 Hz,
2H), 5.19 (d, J=14.8 Hz, 1H), 5.05 (d, J=14.8 Hz, 1H);
13C NMR (100 MHz, CDCl3) d: 144.0, 143.8, 141.1, 140.7,
140.5, 140.1, 137.1, 132.5, 131.7, 131.4, 130.6, 130.4,
128.7, 128.6, 128.0, 127.9, 127.8, 127.7, 126.5, 126.5,
126.3, 125.7, 125.5, 124.7, 124.2, 123.7, 122.9, 104.9,
84.8, 68.0; IR (KBr) v: 3436, 2924, 1599, 1491, 1444,
1283, 1029, 762, 700, 635 cm '. HRMS (ESI) calcd for
CH3NO [M+H]" 566.2484, found 566.2478.

12-(4-F K 38 )-3-(1,2,2- = 3K )6 35)-4bH,6 H- 7K FF:
[4,5][1,3]MERE I [2,3-a) S HEMK(7d): 3 (ufF &, m.p. 96~
98 “C. 'H NMR (500 MHz, CDCls) 6: 7.04~6.98 (m,
16H), 6.94~6.90 (m, 4H), 6.87~6.81 (m, 4H), 6.73 (t,
J=8 Hz, 1H), 6.12 (d, J=8.5 Hz, 1H), 5.69 (s, 2H), 5.08
(d, J=15 Hz, 1H), 4.94 (d, J=15 Hz, 1H); 3C NMR (125
MHz, CDCly) 0: 144.1, 143.9, 141.6, 140.9, 140.6, 140.2,
140.0, 131.7, 131.5, 130.5, 130.5, 128.0, 127.8, 127.7,
126.6, 126.6, 125.7, 124.9, 124.3, 123.7, 123.2, 115.2 (d,
J=21.5 Hz), 105.0, 84.9, 68.1; IR (KBr) v: 3422, 2974,
2924, 1623, 1507, 1491, 1283, 1226, 1076, 1048, 880, 750,
700 cm'. HRMS (ESI) caled for CyH3 FNO [M+H]"
584.2390, found 584.2384.

12-(4- 50 A 3L )-3-(1,2,2- = 3K 20 5% )-4bH,6 H- 4 5F:
[4,5][1,3] W& W& JF: [2,3-a] 7 M Wk (Te): B €4 [&] K, m.p.
105~107 ‘C.'H NMR (400 MHz, CDCls) 6: 7.21 (d, J=
8.8 Hz, 2H), 7.16~7.06 (m, 16H), 7.04~7.01 (m, 4H),
6.97~6.91 (m, 2H), 6.84 (t, J=7.2 Hz, 1H), 6.23 (d, J=8
Hz, 1H), 5.81 (d, J=8 Hz, 1H), 5.18 (d, J=15.2 Hz, 1H),
5.04 (d, J=14.8 Hz, 1H); '*C NMR (100 MHz, CDCl;) §:
144.0, 143.8, 143.7, 141.7, 140.5, 139.8, 135.6, 133.7,
132.5, 131.6, 131.4, 130.4, 130.3, 129.9, 128.6, 128.3,
127.9, 127.7, 127.7, 126.6, 126.5, 126.4, 125.8, 124.9,
124.1, 123.8, 123.1, 105.4, 84.7, 68.0; IR (KBr) v: 3423,
2923, 1618, 1491, 1443, 1407, 1283, 1090, 836, 750, 700
cm”!. HRMS (ESI) caled for CyH3;CINO [M+H]"
600.2094, found 600.2089.
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(6a~6e, 7a~7e)X) ' H NMR. 3C NMR. IR Ei L%
DFT iH 51 0T ARG B4, XLk ] DL 4 2 AT
I3k (http://sioc-journal.cn/) T #E.
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