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Study on the Interactions of Dopamine Hydrochloride with
Dimethylsulfoxide

Li Lina, SunFang, Ma Huiting, Guo Xiaojin, Zhai Cuiping

(Institute of Fine Chemical and Engineering, Henan University, Kaifeng 475004)

Abstract Interactions of dopamine hydrochloride (DH) with dimethylsulfoxide (DMSO) were investigated
by NMR, DFT and atoms in molecules (AlM) theory. The results indicated that hydrogen bonds were formed by the
oxygen atoms of DMSO molecules with the hydrogen atoms of phenolic hydroxyls, NH;* groups, and hydrogen
atoms located on carbon atom between phenolic hydroxy and amino side chain of the benzene ring, and the hydrogen
atoms of the methylene next to the benzene ring of DH.
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Scheme 1 The molecular structure of DH

J/L/\M M

El1 DH/DMSO-dsiE&AZT DH 1 'H NMR i
Fig. 1 'H NMR spectra of DH in DH/DMSO-ds mixtures
From top to bottom, the concentrations of DH in the mixtures are 0.0106, 0.0148, 0.0316, 0.0475, and 0.0717 mol/L, respectively
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Fig. 2 Optimized geometry of DH* and DMSO

#* 1 DH'-DMSO HE(ERMEMEKMER
Tab.1 Hydrogen bond length and angles for the structure of DH*-DMSOQ interactions

AR Y-H:+-0 HIA A ficE/(a.u.)

a 012-H13-+-033 1.652 176.5 -1070.241750
C1-H7---033 2.659 1235

b 010-H11-+-033 1.688 160.1 -1070.230276

c N20-H22-+-033 1.533 1705 -1070.262467
C14-H15---033 2.735 126.0

d N20-H21:--033 1.523 170.7 -1070.261956

e N20-H22---033 1.532 167.7 -1070.262544

f N20-H26-+-033 1.544 168.6 -1070.261942
C14-H16--033 2.717 124.2

g N20-H21-+-033 1.527 167.5 -1070.262021

h N20-H26-+-033 1.544 168.7 -1070.260916

i N20-H26---033 1.535 170.4 -1070.261508

i N20-H21---033 1.541 176.9 -1070.259536

M 3 FIEE 1 AT A Y, DMSO KR T ML DH Hf et A1 5 15 B 5 A SR 78 BAF
TR T A, S IR B AT R AN E 2 Al gk bR R TR T A OF B T B S0 R
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Fig. 3 Optimized geometry of DH*-DMSO interactions
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033 th HA EH T . W T c~j, N-H---O MEAE I p MV Exm i 7 HX AR A, HH
<0, BEHENIA R T A A s, HBA T8 SL SRR o i T A9 2 ¢ F0 f o) C14-H15-+
033 fl C14-H16:-033, 3L p HIELE THIBIXIAIA, Vo MM T EE/ME, HH >0, e
T A S A ER . R 28T AB . BT N-H---O [ p MV [E#F L O-H---O [k, iEm T
N-H---O [t O-H---O S Bt o E 2om, X S5ZHEA DFT TH5 M4 R —3.

#*2 DH'-DMSO EA4¥+HSRBIGF SLHHIMER
Tab.2 Topological parameters at BCPs of hydrogen bonding in DH*-DMSO complexes

(R Y-H--0 p ') % G H

a 012-H13---033 0.048740 0.151789 -0.048878 0.043413 -0.005465
C1-H7---033 0.006085 0.024277 -0.003987 0.005028 0.001041

b 010-H11---033 0.043308 0.143792 -0.041876 0.038912 -0.002964

c N20-H22---033 0.065068 0.171803 -0.071873 0.057412 -0.014461
C14-H15---033 0.006674 0.022079 -0.004111 0.004815 0.000704

d N20-H21---033 0.066972 0.171857 -0.074462 0.058713 -0.015749
e N20-H22:+-033 0.065817 0.171210 -0.072626 0.057714 -0.014912

f N20-H26---033 0.064039 0.168572 -0.069771 0.055957 -0.013814
C14-H16-+-033 0.005891 0.021231 -0.003752 0.004530 0.000778

g N20-H21---033 0.066172 0.172935 -0.073496 0.058365 -0.015131
h N20-H26---033 0.060376 0.180470 -0.067583 0.056350 -0.011233

i N20-H26--033 0.064072 0.173888 -0. 071042 0.057257 -0.013785

j N20-H21---033 0.059143 0.183230 -0.066765 0.056286 -0.010479
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£ DH/DMSO R &R 2, B8 DH KRG N, DH 8 T LA #R KI5l . (B &
AF, AR, Hrp, AR hEE TR RK, Bk EEE TRk, SR
FREGHRATK T A8 BT M TSR, RERR ALK AT g in DH
o DA LA ME, A IR . I8 00 2 R A W AN B 2t TSR I 225 1k 4G
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