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Fig.2 The THz-TDS spectra of 2BP and 4BP from
0.3 to 1.6 THz
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Fig.1 Structures of 2 2’-biphenol(2BP)(a) and 4,4’-biphenol(4BP)(b)
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&£ 1 AM1it+EF713 2BP 71 4BP MEHSH
Table 1 Predicted structural parameters for 2BP and 4BP by AM1

Parameter 2BP ABP

Exp.® AM1 Exp.® AM1
n(0;;—C;) 1374 137.8
n(0,—C)) 138.5 137.6
(0—C) 138.1 137.3
(0;—Cy) 138.5 137.6
n(Cs—Cy) 138.3 140.3 139.2 139.2
n(C;s—Cy) 138.9 141.1 139.3 140.2
n(Ci—C)) 137.2 139.1 138.9 140.2
n(Ci—Cy) 137.0 139.5 137.7 140.5
n(Cr—C;) 137.7 139.3 138.0 138.9
n(Ci—Cy) 139.5 140.2 139.3 140.4
n(Ci—Cy) 148.6 146.2 149.5 146.0
n(Ci—Cy) 139.6 140.5 139.3 140.2
n(Ci—Cy) 139.0 140.8 139.3 140.4
n(Ci—Cy) 137.5 139.0 139.2 139.2
n(Cq—C,) 136.7 139.7 138.9 140.2
n(Ci—C) 137.6 138.8 137.7 140.5
n(Cy—Cy) 137.8 140.9 138.0 138.9
£.(013-C5-Cy) 121.30 121.500
£.(01-C-Cy) 117.78 122.735
£.(013-C5-Cy) 117.07 117.336
£.(014-Ci-Cy) 122.12 116.500
£ (CC5-Cy) 121.60 121.200 121.71 120.744
£ (C5-C4-C)) 119.60 119.600 119.91 119.323
£ (CeCi-Cy) 120.30 120.035 120.11 120.700
£ (C-Cy-Cy) 119.80 120.137 119.35 119.100
£ (CyCy-Cy) 121.60 121.293 122.07 120.959
£ (C4-Cy-Cs) 116.90 117.727 116.88 119.138
£ (C5-Cy-Cy) 123.23 123.100 121.61 120.436
£ (Cy-Cy-Cy) 119.80 119.143 121.54 120.400
£ (CrC:-Cy) 119.10 118.447 121.61 120.436
£ (C-C-Cp) 124.20 123.400 121.54 120.400
£ (CyCi-Cp) 116.70 118.150 116.88 119.138
£ (C-Cy-Co) 121.80 121.151 121.71 120.744
£ (CyCo-Cyp) 119.90 120.024 119.91 119.323
£ (Cy-Cy-Cyy) 119.90 120.300 120.11 120.700
£ (Ciy-Cy-Cypp) 120.00 119.600 119.35 119.100
£ (C-Ci-Cpy) 121.50 120.786 122.07 120.959
£.(0,,-C-Cy) 121.20 124.156
£.(04-Ci-Cyy) 117.20 115.000
£.(045-C-Cy) 117.78 122.735
£.(013-Ci-Cyy) 122.12 116.500
£(C-Oy-Hyy) 105.39 107.910
7(Cy-C1-Cy-C;) 48.4 53.637 40.704

bond distances r in pm, bond angles( £ ) and dihedral angles 7 in (°); a) Ref.[11], b) Ref.[12]
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Far-infrared Spectra of 2,2’-biphenol and 4,4’-biphenol Measured by Terahertz Time-
Domain Spectroscopy”

GE, Min ZHAO, Hong-Wei ZHANG, Zeng-Yan WANG, Wen-Feng YU, Xiao-Han LI, Wen-Xin
(Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai 201800)

Abstract The far-infrared spectra of 2,2'-biphenol (2BP) and 4,4’ -biphenol (4BP) in the frequency range be-
tween 0.1 and 1.6 THz were measured by terahertz time-domain spectroscopy at 295 K. We observed distinct dif-
ferences between the two isomers. 2BP has an absorption band at 1.45 THz while 4BP shows no peaks through all
experimental frequency range. To investigate the relationship between the THz spectra and the low-energy modes
of the molecules, quantum chemical calculations with full geometry optimizations and frequency analysis of the
optimized structures were performed using the Gaussian 03 program package. The structure analyses with AMI1
show that the hydroxyl groups in 2BP can form intramolecular hydrogen bond. The origin of the observed absorp-
tion at 1.45 THz is assigned to the low-frequency torsions of the two-phenyl rings which contain the hydrogen
bond.

Keywords: Biphenol, Terahertz time-domain spectroscopy (THz-TDS), Weak interaction, Quantum
calculation
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