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Synthesis of Novel 3H-1,2-dithiole-3-thione Compounds and Their
Protective Effects on Glutamic Acid-induced Damage of HT22 Cells

LI Yu-yao', SUN Yin-xing'®, CHENG Jian", AO Gui-zhen'"

(a. College of Pharmaceutical Science; b. Institute of Neuroscience, 1. Soochow University, Suzhou 215123, China)

Abstract; The structure of ADT-OH was modified by replacing 4-OH phenyl with aryl vinyl, based on
retaining its 3H-1,2-dithiocyclopentene-3-thione. Six 3H-1,2-dithiole-3-thione compounds (L, ~ L)
were designed and synthesized. Among them, L,, L,, L; and L, were novel compounds. The structures
were characterized by 'H NMR, “C NMR and HR-MS(ESI). Effects of L, ~ L, on glutamic acid-in-
duced damage of HT22 cells were investigated by MTT method. The primary pharmacological results dis-
played that L, , L,, L, and L significantly improved the survival rates of damaged HT22 cells at the con-
centration of 10 ~100 pmol - L™' (P <0.01), L, and L, increased the survival rates of damaged HT22
cells at the concentration of 1 pmol - L™'(P<0.01).

Keywords: ADT-OH; hydrogen sulfide donor; 3H-1,2-dithiole-3-thione compound ; synthesis; neuro-

protection
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B IFE IR T 6 D BRI R TR AL 2
YI(L, ~Ls, Scheme 1), Hp L,, L,, Ly f1 Ly Ky
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1 SKEERsy

1.1 BELHRAA

XT-5 1 s fi A QI BE AL IE ) 5 ABI Vari-
an UNTIY INOVA 400 MHz %I#4% ®4 4% (CDCI,
MBS, TMS HNFR) 3 ALT Micromass TOF-MS %l
JEREAY ; Bio-Tek U BEARIX o

SBRAR-SH-1,2-Z B 2 R R — 45 -3-F % (5)
ek g7 g 45 R RPMI-1640 £ 97 3, MTT,
Sigma 2\ F) ; AR I, 5 i A W0 s 25 8 R A R
A HA T R 38 R o Hr 4l

1.2 A

(1) =ZRFWEER (7) B95 L

6 4 mmol FI = 2RI 1. 049 g(4 mmol) fin
Z LN (50 mL) Hr, [al3a S 24 ~ 48 h, Jig T1%
FI R B A ARIENR 7,

(2) L, ~Lagy & (LA Ly )

%7 325 mg(0.75 mmol) FIEAL4N 17 mg(0.
7 mmol) iINZJE7K THF (15 mL) Hr, AR, 1
FEFFO0CRBIT h, HIAS80 mg(0.5 mmol) iy
Jo7K THF (15 mL) %%, 5 2 h, finzk 15 mL, H]
LR TR (3 x 30 mL) ZEHL, A MU 251, 5%
R ARERCHE AT (VMR - A ik £ R £ TG =
10/1, V/V) 4lifb 48 5-(2- 2 238 ) -3H-1,2-— 1%
I -3 B (L, ) o

MR A L, ~ Lo

L. #f [E&, % 45% , m. p. 117 ~ 120
°C; '"HNMRS§: 7.54(d, J=6.5 Hz, 2H, ArH) ,
7.45 ~7.40 (m, 3H, ArH), 7.32(d, J =16.1
Hz, 1H, C=CH), 7.16(s, IH, C=CH), 7.13
(d, J=16.2 Hz, 1H, C =CH); “C NMR &:
215.02, 169.78, 138.31, 137.61, 134.54,
130. 45, 129. 14, 127.76, 120.06; HR-MS(ESI)
m/z; Caled for C;, HyS; {[M + H]* | 236.986 6,
found 236. 986 9,

L,: #H AR, R 47% , m. p. 207 ~210
°C; '"HNMR§: 8.28(d, J=8.7 Hz, 2H, ArH),
7.70(d, J=8.8 Hz, 2H, ArH), 7.34(d, J =
16.2 Hz, 1H, C=CH), 7.28(s, 1H, C=CH),
7.20(s, 1H, C = CH); “C NMR . 215.12,
167.58, 148.32, 140.59, 138.88, 134.92,
128.24, 124.42, 124.16; HR-MS (ESI) m/z:
Caled for C,, H,; NO,S, {[M + H] "} 281.971 7,
found 281.971 4,

L, €0 S, I0% 51% , m. p. 150 ~ 153
°C; '"HNMR §; 7.48(d, J=8.5 Hz, 2H, ArH),
7.43(d, J=8.5 Hz, 2H, ArH), 7.30(d, J =
16.1 Hz, 1H, C=CH), 7.15(s, 1H, C=CH),
7.10(d, J=16.1 Hz, 1H, C =CH), 1.34 (s,
9H, CH,); "“C NMR §:. 214.85, 170.22,
154.21, 138.29, 137.30, 131.80, 127.64,
126.12,119.21,34.96,31. 08 ; HR-MS ( ESI)
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Table 1  Effects of L, ~ L on glutamic acid induced damage of HT22 cell
o/ %
Comp
Glutamate * 1 pmol - L™ 10 pwmol - L™ 50 pmol - L7 100 pmol - L7
L, 18.14 +2.52 17.66 +2.17 48.28 £4.04"" 40.64 +4.60" " 40.78 £1.64%"
L, 20.62 +3.71 18.51 £2.67 57.72+2.25"" 54.91 £5.51*" 43.83+0.99""
L, 18.40 +1.68 56.57 +3.49"" 35.29 +2.59*" 23.78 +1.78 29.29 £3.08*"
L, 22.35+3.94 28.40 +5.65 60.82 +1.82"" 45.73+2.28"" 54.06 +4.43""
Ly 22.17 £2.99 35.38+7.96"" 26.98 £3.94 16.20 £2.13 15.95 +2.22
L 20.84 +3.49 25.73 £5.68 44.87 +3.46"" 64.27 +14.77"" 79.57 £8.59*"
ADT-OH 20.69 +1.25 33.42 +2.23 52.18 £3.48"" 103.99 +4.62° " 76.43 £2.78*"
“10 mmol + L™"; ** P <0.01 vs glutamate group,

m/z: Caled for Cs H,(S; {[M + H] ™ 1293.049 2,
found 293. 048 6,

L, : #BEEAR, K 46% , m. p. 126 ~ 128
°C; '"HNMR §: 7.44(d, J=8.1 Hz, 2H, ArH),
7.29(d, J=16.1 Hz, 1H, C =CH), 7.22(d,
J=8.0 Hz, 2H, ArH), 7.15(s, 1H, C=CH),
7.09(d, J=16.1 Hz, 1H, C =CH), 2.39 (s,
3H, CH,); “C NMR §: 214.91, 170.20,
141.08, 138.43, 137.29, 131.85, 129.89,
127.78, 119.06, 29.69; HR-MS ( ESI) m/z:
Caled for C,,H,,S; {[M +H]*}250.978 8, found
250.978 5,

L. €0 K, IR 42% , m. p. 195 ~ 198
°C; '"HNMR §: 8.10(d, J=8.2 Hz, 1H, ArH),
7.87(d, J=16.0 Hz, 1H, C=CH), 7.73 ~7. 68
(m, 2H, ArH), 7.61 ~7.56 (m, 1H, ArH),
7.19(s, 1H, C=CH), 7.07(d, J =16.0 Hz,
IH, C = CH); "C NMR §: 215.26, 168.02,
138.76, 133.78, 133.19, 130.69, 130.36,
128.84, 125.32, 124.65; HR-MS (ESI) m/z:
Caled for C,, H,NO,S, {[M + H] " }281.971 7,
found 281.972 1,

L. 0 [F A, Y% 55% , m. p. 178 ~ 181
°C; '"H NMR §: 7.80 (d, J = 15.4 Hz, 1H,
C=CH), 7.45(d, J=15.4 Hz, 1H, C =CH),
7.24(s, 1H, C=CH), 2.62(s, 3H, CH,), 2.55
(s, 3H, CH;), 2.54(s, 3H, CH,); "C NMR §:
215.17, 169.09, 152.65, 150.16, 148.65,
142.47, 138.44, 131.86, 124.61, 22.07,
21.74, 20.70; HR-MS(ESI) m/z: Caled for C,,

H,N,S, { [M+H]"}281.024 1, found 281.024 2,

1.3 Aubdh 3 5 28R i 5 09 HT22 2m i 35 45 09
%34 R

2 A E R, FE R HT22 40 H
10 mmol - L™" 2% & FR Ab B ; A & ik 41 10
mmol « L™ &R F1 U FE 43 ) 1, 10, 50 #n
100 pmol + L™ Y328 Ab & 4 Ab 1, FH I  §¢
A7 A 570 nm b ALY W (OD fH) , 3t
FAEAETE R o (a = SEHZH T2 OD fH/ 25
OD fH x100% ) , 4w E & 3 K, R SPSS #47
it
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2.1 &

AR Ly B}, B T 4G R F )2 Knoevenagel 45
G, B0 2 SRR TR DR BEMEAL T, 100 i
e R . APz H NMR %58 0 L, iR 5
MRRREEY M) MO =3+ 1, 0
PR ( <20% ) . RMZITEE AL H
WAL G, SRR WA 22 . R U Wit-
tig 485k, 5 5 7 ROV IR W R e X S AR
PEVERLF

2.2 AW S R 5 69 HT-22 20 ie fR
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e HT22 R R4V, ek 1 Al i,
75 POV BRZEL 1 40 M A7 16 % 100% . glutamate 2
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Ja L AEE R <25% , BB 10 mmol - LA AR E
XF HT-22 4 s il 1 i 3. FF 21 /9 HT-22 4
M1 10 mmol - L™ 73 S R FIAS [W] o 5 9 H b fke
BB, A AF TR R I R g B W, Ui
L, ~ L] LRI A 2R 175 8 45 1) HT-22 i 28 44
e, Horf Ly, Ly, L L4254 B 10 ~ 100
LA, 2y n R A2 40 HT22 40 Ml (9 1776 5%
(40.64% ~79.57% ) (P <0.01) , B #: 4§ 1y wh
ZAR AP AE ), (BT ADT-OH, Ly H7E K vk B
L) BA R B #h 2 A VR AT
3N 35.38% (P <0.01), Ly 7E 25 ¥ R 1
LAk, HT22 404735 2K N 56. 57% , 5 F
ADT-OH(33.42% ), P <0.05 , #2454/ R0 .

ol -

(1 pmol -

pmol +

3 &g

BT 6 A ERARIA G B AL A (L ~
Lo, i L,, Ly, Lyf1 Lo b 549) o R MTT
BAFFE T Ly ~ Lo XA Z R 15 S 40405 1 1 1 i 22
JC HT22 452 . 25 BRW) IR 45 SR R . 45 24
HWelEE K 10 ~ 100 wmol « LA, L, , L,, LAl L3y
Rede S Az HT22 4R AAIG 3 (P <0.01) ;2524
WFE R 1 pmol « L7VIEF, Ly A1 Ly 24 AT 48 55 451 45
HT22 A% (P <0.01) , L, ~ L HATHAS
(R 2 ORIV T, X R 22 ORI BF S B —
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