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Synthesis and Anti-liver Injury Activities Evaluation of Novel Acetylcysteine Derivatives with Disulphide
and Thioester Bonds

JU Liping, XI Jianjun, ZHAO Yanmei, HE Ruoyu, ZHANG Jiankang, SHI Tingting, LIU Shourong ,
ZHUANG RangXiaO*(Hangzhou Xixi Hospital Affiliated Zhejiang Chinese Medical University, Hangzhou 310023, China)

ABSTRACT: OBJECTIVE To design and synthesis a series of N-acetylcysteine derivatives, as well as evaluate the protective
effects of the target compounds on H,0O,-induced oxidative injury on LO2 cells. METHODS
N-acetylcysteine derivatives were synthesized by acyl chloride esterification method from L-cysteine and N-acetylcysteine. The
in vitro oxidative injury model was established by inducing H,0, into the LO2 cells. The effects of different concentrations of
H,0, on the LO2 cell survival rates were detected by CCK-8 kit, and the contents of MDA and the activities of SOD were
measured in the cell culture supernate. RESULTS  Six novel N-acetylcysteine derivatives were synthesized and the structures

A series of novel

were confirmed by 'H-NMR, *C-NMR and ESI-MS. The target compounds could alleviate H,O,-induced oxidative injury on
LO2 cells, reduce the concentrations of MDA and increase the activities of SOD(P<0.01 or P<0.05). CONCLUSION A series
of novel N-acetylcysteine derivatives are designed and synthesized, which display protective effects on hepatocytes injury
induced by H,0,.

KEY WORDS: N-acetylcysteine; liver injury; disulphide bonds; thioester bonds; biological evaluation
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) P R0 Bk R AL 4 (30 mL X 3) AT i RN AR Ak
(B0 mL X 1), To/KBREREN T, BT B 7,
53 570 mg [ 1 E 14 4, 1% N 85.2%. 'H-NMR
(500 MHz, dg-DMSO): 6=12.97(s, 1H, OH), 8.29
(d, J=8.0 Hz, 1H, NH), 4.48-4.44 (m, 1H, CH),
3.10(q» J=4.5, 13.5Hz, 1H, CH,), 2.89(q, J=
4.5, 13.5 Hz, 1H, CH,), 2.71 (q, J=17.5, 15.0 Hz,
2H, CH,), 1.86(s, 3H, CHj3), 1.23(t, J=17.5,

14.5 Hz, 3H, CH3); *C-NMR (100 MHz, d;-DMSO) :

5=172.0, 169.26, 51.39, 31.54, 22.32, 22.32,

14.21. ESI-MS: m/z=224.1[M+H]",
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%9 90.1%. 'H-NMR (500 MHz, d;-DMSO): J=
12.97 (s, 1H, OH), 8.36 (d, J=8.0 Hz, 1H, NH),
8.01~7.98 (m, 2H, Ar-H), 7.42~7.38 (m, 2H, Ar-H),
4.48~4.44 (m, 1H, CH), 3.56 (dd, J = 5.0, 14.0 Hz,
1H, CH,), 3.27~3.23 (m, 1H, CH,), 1.84 (s, 3H,
CH;): *C-NMR (100 MHz, ds-DMSO): J = 189.04,
171.64, 169.37, 166.63, 164.12, 132.77, 132.74,
129.88, 129.78, 116.33, 116.11, 51.32, 30.12,

22.29. ESI-MS: m/z=286.1[M+H]".
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(500 MHz, ds-DMSO): §=12.99 (s, 1H, OH),

8.36 (d, J=8.0 Hz, 1H, NH), 7.77 (d, J= 8.0 Hz,
1H, Ar-H), 7.65~7.54 (m, 3H, Ar-H), 4.48-4.44
(m, 1H, CH), 3.56 (dd, J=5.0, 14.0 Hz, 1H,

CH,), 3.26 (dd, J=8.5, 14.0 Hz, 1H, CH,), 1.83
(s» 3H, CH;); "“C-NMR (100 MHz, ds;-DMSO):
5 =189.46, 189.44, 171.60, 169.60, 169.39, 163.31,
160.86, 138.21, 138.14, 131.47, 131.39, 123.21,
120.78, 113.38, 113.15, 51.24, 30.23, 22.28.

ESI-MS: m/z=286.1[M+H] .
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8.32 (s, 1H, NH), 7.89~7.87 (m, 2H, Ar-H),
7.08~7.06 (m, 2H, Ar-H), 4.42~4.41 (m, 1H, CH),
3.83 (s, 3H, CHj), 3.51 (dd, J=5.0, 14.0 Hz,
1H, CH,), 3.19 (dd, J=8.5, 13.5 Hz, 1H, CH,),
1.83 (s, 3H, CH3); *C-NMR (100 MHz, ds;-DMSO):
5=188.62,171.72, 169.34, 163.34, 163.74, 129.16,
128.76,114.28,55.64, 51.51,29.82,22.29 . ESI-MS:
m/z =298 2[M+H] .
127 a9 KEK RHFENITESIIE
Y19, AEE K 480.1 mg; YR N 87.8%; 'H-NMR
(500 MHz, ds-DMSO): §=12.80 (s, 1H, OH),
8.22 (d, J=8.0 Hz, 1H, NH), 4.33~4.28 (m, 1H,
CH), 3.31~3.27 (m, 2H, CH, CH,), 3.01~2.97 (m,
1H, CH,), 1.81 (s, 3H, CHj3), 1.69~1.66 (m, 2H,
CH,), 1.58~1.56 (m, 1H, CH), 1.34~1.10 (m,
7H, CH,); "“C-NMR (100 MHz, d;-DMSO): § =
201.21, 171.67, 169.24, 51.59, 51.40, 29.02,
28.95, 25.12, 24.73, 24.71, 22.25. ESI-MS: m/z
=274 2[M+H]".
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'"H-NMR (500 MHz, CDCly): 6 = 7.66 (d, J =
15.5Hz, 1H, CH), 7.55~7.54 (m, 2H, Ar-H),
7.41~7.40 (m, 3H, Ar-H), 6.86 (d, J= 6.5 Hz,
1H, NH), 6.74 (d, J=15.5 Hz, 1H, CH), 4.81~4.77
(m, 1H, CH), 3.57~3.48 (m, 2H, CH,), 2.05 (m,
3H, CH;): "“C-NMR(100 MHz, ds;-DMSO): § =
188.34, 171.70, 169.32, 140.70, 130.84, 128.79,
124.73, 51.46, 29.82, 22.31. ESI-MS: m/z =
294.2[M+H]".
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Fig. 3 Effects of different concentrations of HO, on LO2

cell survival rate
Compared with the control group, Vp<0.01.
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Fig. 4 MDA content and SOD activities of target
compounds against liver injury
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