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Abstract In this paper, the intermediates 2'-hydroxybiphenyl-2-amine (I1) and 2'-methoxybiphenyl-2-amine (I12) were first
synthetized via Suzuki reaction of 2-bromoaniline and arylboronic acid under 80 ‘C. Meanwhile, organic dyes benzidine
fragments ((£)-2'-(2-nitrobenzylideneamino)-biphenyl-3-ol (C1) and (£)-2'-(2,4-dinitrobenzylideneamino)-biphenyl-3-ol
(C3)) which could undergo intermolecular proton transfer in excited states were synthetized via aminoaldehyde condensation
of the intermediates biphenyl-2-amine and corresponding aldehyde. In addition, the dyes without proton transfer segments
((E)-2'-methoxy-N-(2-nitrobenzylidene)biphenyl-3-amine  (C2) and (E)-2'-methoxy-N-(2,4-dinitrobenzylidene)biphenyl-
3-amine (C4)) were also synthesized to act as references for comparisons experiment. The chemical structures of organic
dyes were characterized by nuclear magnetic resonance (NMR) spectra, infrared spectra (IR), high resolution mass spectrom-
etry (HR-MS) as well as elemental analysis. The analysis of X-ray single crystal diffraction and H NMR spectra suggest the
presence of internal hydrogen bond with different strength in the target dyes C1 and C3. It indicated that the type of substitu-
ents has an effect on the chemical shift of hydroxyl groups, with the electron-withdrawing ability of substituents increases,
the hydroxyl shift to higher field. Then the UV/visible spectra also confirm that the target dyes have intermolecular hydrogen
bond, while there is no intermolecular hydrogen bond in the reference dyes C2 and C4. The excited-state intermolecular pro-
ton transfer (ESPT) properties of the organic dyes were further studied by fluorescence emission spectroscopy. It was found
that target dye C3 could occur excited state intermolecular proton transfer (ESPT) via intermolecular hydrogen bonding in
non-protonic solvents. In contrast, ESPT properties cannot be processed through hydrogen-bonding interaction of the studied
target dye C1 no matter in protonic solvents, non-protonic solvents or in solid state. The target dye C1 and reference dyes (C2
and C4) only show the normal fluorescence emission peaks. It was worth mentioning that with the increasing concentration
of C3 in solution, the ESPT reaction ability could be enhanced. Meanwhile, C3 can also occurs ESPT in solid state.
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Figure 1 Synthesis route of target organic chromophores C1/C3 (a) and reference organic chromophores C2/C4 (b)
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XA GE R AT T RAE. S5l 2 A 3 Fios.
it Mercury 44T, C1 Al C3 A1 TR &%,
REHRH TR 1 FIF 2.
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Figure 2 ORTEP drawing of C1 with 50% possibility of thermal
ellipsoids

B3 €31 ORTEP(HX 50%/L%) 7 FH%
Figure 3 ORTEP drawing of C3 with 50% possibility of thermal
ellipsoids

K1 ClMWFESTEMSH
Table 1 Selected bond lengths and angles for target dye C1

)1 A FERK/A RRLE
ZC9-01-H1-N5 85.70 H1-01 0.820 HI1-N52.100
£ C47-07-H7-N3 —88.49 H7-07 0.819 H7-N3 2.283
ZHI1-01-H1-01 8.27 C9-01 1.371 O1-N5 2.849
ZNI-H1-NI1-H1 1.53 C47-071.389  O7-N33.034

®2 CIMEERTHHSH
Table 2 Selected bond lengths and angles for target dye C3

Z i ZifA)  FEEKA - TREs
ZC9-01-HI-N1 17.76 H1-010.820  HI-N17.799
~H1-01-HI-01 15 C9-011.312  OI-NI8.055
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Figure 5 The UV-Vis absorption spectra of organic chromophores
C1/C2 (a) and C3/C4 (b) in DMF, the concentration is 2X 10 > moleL ',
respectively
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Figure 6 Concentration-dependent evolution of the absorption spectra
of C1 (a) and C3 (b) in DMF solvent, respectively
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Figure 7 The fluorescence emission spectra of organic chromophores
C1/C2 (a) and C3/C4 (b) in DMF, the concentration is 2X 10 > moleL ',
excitation at 360 nm, respectively
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Figure 8 The fluorescence emission spectra of organic chromophores
C1 (a) and C3 (b) in various concentrations in DMF, respectively
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Figure 9 The fluorescence emission spectra of C1/C2 (a) and C3/C4
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A FE A (1.2 mmol, 0.18 g)5 2-G3E-1, 1B FE-3-
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FHEMTEAK CBE, AR N BB 24 h, R4,
A AT . ARTEK RS, g, EPHH =&
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7.442~7.330 (m, Ar-H, 3H), 7.182~7.120 (m, Ar-H, 2H),
6.823 (d, J=9 Hz, Ar-H, 2H), 6.715 (d, J=7.8 Hz, Ar-H,
1H). *C NMR (151 MHz, DMSO-dg) 6: 161.182, 149.913,
142.123, 129.878, 128.532, 126.449, 124.433, 118.964,
118.936. IR (KBr) v: 3412.7, 3229.0, 2970.5, 2747.7,
2132.5, 1610.5, 1584.8, 1447.2, 1279.7, 1195.1, 965.5,
760.4, 751.0, 636.2 ¢cm '. Anal. caled for C;oH,,N,05: C
71.69, H 4.43, N 8.80; found C 71.65, H 4.47, N 8.85.
HRMS (ESI) m/z: caled for CioH;3sN,O; [M + H] ©
319.1084, found 319.1088.

C2: (E)-2'-H 5 - N-(2-FiFf 2 7 HH 66 ) B 2 k-3 .
H 2-FHFEZE % (1.2 mmol, 0.18 g) 5 3'- A S e ok -2-
Jf%(1 mmol, 0.20 ) 100 mL [ =TI+, A 30 mL
THREITOK OBE, SR N IR 24 h, KNVER,
A AT . AToK R, fhiE, U =&
F e/ 1E Clbe B 4 i, 13300 AP IREE, 723 88%. &
8.845 (s, Ar-H, 1H), 8.107 (d, J=7.8 Hz, Ar-H, 1H), 7.940
(d, J=7.8 Hz, Ar-H, 1H), 7.818 (t, J=7.5 Hz, Ar-H, 1H),
7.740 (t, J=7.5 Hz, Ar-H, 1H), 7.477~7.439 (m, Ar-H,
2H), 7.360 (t, J=7.5 Hz, Ar-H, 1H), 7.312~7.286 (m,
Ar-H, 1H), 7.142 (d, J=7.8 Hz, Ar-H,1H), 6.984 (t, J=9.9
Hz, Ar-H, 2H), 6.892 (d, J=7.8 Hz, Ar-H, 1H), 3.709 (s,
Ar-OMe, 3H). *C NMR (151 MHz, DMSO-d,) o
153.526, 147.636, 133.383, 130.064, 129.531, 128.904,
121.379, 117.846, 114.134, 113.840, 50.747. IR (KBr) v:
3159.7, 3012.1, 2914.0, 2633.9, 1892.5, 1646.2, 1576.5,
1468.6, 1351,4, 1250.7, 1195.1, 880.1, 743.8, 616.4 cm .
Anal. caled for CyH¢N,Os: C 72.28, H 4.85, N 8.43;
found C 72.25, H 4.83, N 8.41. HRMS (ESI) m/z: calcd for
CaoH1¢N,O5 [M+H]" 333.1281, found 333.1270.

C3: (E)-2'-(2,4-F 300 F R EU08) OR -3y, %
2,4-FH L EE(1.2 mmol, 0.24 )5 2'-G JE-1,1"-BEEIE
-3-f3(1 mmol, 0.19 g)IA 100 mL #1 = FIEH, I 30
mL FRTK CORE, EAR T =R 24 h, RV
g, A AE AT . A TEK CREBE, fhIE, JEDF
M A& be/IE Ot B 4 dh, 19205 g R A, 722
91%. % ri: 1682~169.5 ‘C. 'H NMR (400 MHz,
DMSO-dg) : 9.391 (s, Ar-H, 1H), 8.916 (s, Ar-H, 1H),
8.787 (d, J=2 Hz, Ar-H, 1H), 8.586 (d, J=10.4 Hz, Ar-H,
1H), 8.172 (d, J=8.4 Hz, Ar-H, 1H), 7.464~7.354 (m,
Ar-H, 3H), 7.180~7.141 (m, Ar-H, 2H), 6.803~6.707 (m,
Ar-H, 3H). *C NMR (151 MHz, DMSO-d,) J: 161.859,
158.665, 144.389, 132.747, 131.022, 130.139, 127.509,
123.685, 118.705, 111.850. IR (KBr) v: 3414.4, 3240.6,
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3141.7, 2969.4, 2884.1, 2495.8, 1635.1, 1581.3, 1244.1,
1026.5, 960.5, 817.5 cm™ . Anal. caled for C;oH;3N;O5: C
62.81, H 3.61, N 11.57; found C 62.85, H 3.59, N 11.59.
HRMS (ESI) m/z: caled for CioH;3sN;0s [M + H] ©
364.0984, found 364.1001.

C4: (E)-2'-F1 48 FE-N-(2,4-Fit§ 3 25 1 P 3 )t 2 3k -3
Jii. ¥ 2,4-THFEE RIS (1.2 mmol, 0.24 g)55 3'-F A KL Bk
ZRIE-2-J%(1 mmol, 0.20 )M 100 mL [ =T, fn
A 30 mL FRITEKOEE, TARY FERRB 24 h,
N EER, A AT . IR L, g,
PEEH AU B/ IE Ot 4G i, 15 B EE O AR [ A,
PR 87%. M 157.1~158.2 °C. '"H NMR (400 MHz,
DMSO-ds) d: 8.928 (s, Ar-H, 1H), 8.782 (d, J=2 Hz,
Ar-H, 1H), 8.594 (d, J=10 Hz, Ar-H, 1H), 8.156 (d, J=
8.4 Hz, Ar-H, 1H), 7.496~7.371 (m, Ar-H, 3H), 7.291 (t,
J=7.8 Hz, Ar-H, 1H), 7.177 (d, J=7.6 Hz, Ar-H, 1H),
6.975~6.883 (m, Ar-H, 3H), 3.704 (s, Ar-OMe, 3H). '*C
NMR (151 MHz, DMSO-d;) J: 158.764, 144.543, 143.833,
132.697, 130.987, 127.452, 123.051, 118.910, 111.762,
106.364, 55.342. IR (KBr) v: 3132.4, 3059.2, 2950.9,
2543.2, 1912.5, 1660.0, 1538.6, 1478.4, 1265.2, 1147.3,
1019.5, 943.7, 7284, 6789 cm ' Anal. caled for
CaoH sN30s: C 63.66, H 4.01, N 11.14; found C 63.67, H
4.09, N 11.15. HRMS (ESI) m/z: caled for C,0H;sN;O05 [M
+H]" 378.1084, found 378.1068.
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