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Synthesis and Evaluation of the Anticonvulsant Activities of
Triazole-Containing Benzo[d]oxazoles

Tan, Yuede He, Xiaoyan Rao, Baoqi Cheng, Binbin
Song, Mingxia Deng, Xianqging™
(Basic Medical and Pharmacy College, Department of Medicine, Jinggangshan University, Ji'an 343009)

Abstract A series of 2-thioalkyl-5-(4H-1,2,4-triazol-4-yl)benzo[d]oxazoles were designed and synthesized. Their anticon-
vulsant activities were evaluated using maximal electroshock shock (MES) and subcutaneous pentylenetetrazole (scPTZ) sei-
zure models in mice. The neurotoxicity was evaluated with rotarod test. The pharmacology results showed that most com-
pounds exhibited anticonvulsant activity in MES and Sc-PTZ models. Among them, 2-(3-fluobenzyl)thio-5-(4H-1,2,4-triazol-
4-yl)benzo[d]oxazole (5i) was the most potent with EDs, value of 11.4 and 31.7 mg/kg in MES and Sc-PTZ models, respec-
tively. The TDs, value of 5i was 611.0 mg/kg, which resulted in the protective index (PI=TDs¢/EDs,) value of 53.6 and 19.3.
The pretreatment of thiosemicarbazide (an inhibitor of y-aminobutyric acid synthesis enzyme) significantly decreased the ac-
tive of 5i in MES, which suggested that the GABAergic system may contribute at least in part to the anticonvulsive action.
Keywords antiepileptic drugs; anticonvulsant; benzo[d]oxazole; triazole; MES; Sc-PTZ
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SR A2 R, AR AT ME DLBE G0 %M EIE P Qg i . X
my S BOAA RIS SR, HOKZ Y PUR
W AR, PN R RR A O R A SR . (R, g
G R 5T I A% BT 25 Pk S, SR AT T LT RO
SRR PR B OB B A 7 SEAR AT SR B B 3L
“RAME A O RIE BRA ZMENE. WhtE
W DU PUEiZ. PIRBUR. Dbk, dum bl L
MR SISEAE . I sRE I 8 1,2,4- = W B — bl i () 3
P34 AT 3K S84 PO 254, RN BUTe 254038
WER I R 2 — 01 SRR — 2R A
FIMEY, RA VLA R E I FE BB A, e
TRTAE R S B B s s, m EeEfREa
R B IEAREE R A, TEER AR 245G BT TH W
FHAE BB S H T, TEERZG & R, 2R IFRERE AT
AT LA T & BAWE R IR PR PLR S
P AR SCRRFR I, R IFREMAT A IE R B
— S M HUIR 5 0L A Sz ng SRV M 2 T B
B I EME S = e E, RIS R A R R AW T S
Tk I R R, FEREMEER Fal iR R 5l N T — R AR
PR B, Wi B T — R S-SR IR RERE SR S .
Unverferth 57 1 F 78 K & AR A 2B 50 250 1
GERRR A, PR T = AR AR BT AR, ARSE
BT H AR A P R & 0% = AN R0 sk v
FIG(A) HTHA(D). S/ Z A HAD)E 1).

B 1 HURUR 259 — s 2 R R R R S5 R
Figure 1 Structural requirement for anticonvulsant model bear-
ing three component pharmacophore

H AL A YR G5B IE LD /MG 0 . A REILIR S AR
TEARE. P PRIE YA 2 T3 1 20 Sl 5 FH /)N B e R HL P
JR 5256 (maximal electroshock, MES). JFZ [ Y M 5206
(sc-PTZ) i % ¥ 1 (rotarod test)ZE4T VFAN .

1 ER5HR

1.1 ApES

HArb &4 Sa~5p 1A B0 Scheme 1 fizR. B 4-
fifi -2-F B K o iRk, ¥ 5 CS, 78 KOH fiEfk TR
B 5T EE-2-F - IF[d)WEME(2), FH Na,S*9H,0 it
JFALEY) 2 38 S-FIE-2-F IR I [d)ERL3). (AW
3 AN Fh AT LE Z V7RI KoCOs AE7E R 1] DAPRE 1)
HEAT BE A0 R L, AR R 5-28 JE -2 Jor i — K I [ Mg
(4a~4p), ZHAMATLF AN EEZES NN-—F I F i
R4 1 (DMF-DMA) R It ik S 8245 21 H ik &)
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Sa~Sp. FFRLAMIIN I MR R R 57 7
AR EITHIE.

OH
CS, 0 Na,S
NH poSH ——
O,N 2 O,N N
1 2
0
0
LIy m (%
\
HaN HoN N R

3

4a ~ 4p
DMF-DMA 0
_OMP-DMA =S,
OHCNHNH, Z>N N R
N
N 5a~ 5p

B 1 EY Sa~5p G UKL

Scheme 1 The synthetic route of compounds Sa~Sp

PN SR ML A4 5a A, 7E 'THNMR i,
SIS H ORI R ELTE 0 8.48 &b, H52KIF
IR S I B 4 () IX G5 05 A L X B T B ) 1,3,4
AR TSR S, 5 7.26 AbT dd V&2 6 £ EAUrImR iU,
B AR AR AL RS G 2, A HEEY N 8.6 F1 1.8
Hz; § 7.56 1 7.59 Ab A2 7 A7 F1 4 AT e figig,
&% BN 8.6 M1 1.8 Hz, 5 6 A A MRS H Bovt
N5 P e b SR R WS U S B S 6 3.30~
1.09 AL E. "C NMR i AER LS T %k S 450
FI RS R, HEUTA2 11 FPAS R R fe (= ML /N
AR R, fE R g, (&Y Sa ER(E
N 261.0805, SEFRME(E N 261.0799, #E—BHfIE T H
Iy TEER.

1.2 7515
1.2.1 IR B & M db 2 2 1 69 40 3 174

ASEIF 7 MES 1 Sc-PTZ BB Sk v -4 H brib &
Y Sa~Sp MU RIETE. X AN H ATk SR 2 B
T 25 0 I 1 ey B R, Wl SE I [ 57 T AR W AT BE (NTH)
e R B RPN 25 i e s U o MES B
FE T 75 34 i % Pi 4 B 9 B B 25 1 R AR I ks 2617, i
Sc-PTZ 57 JUJ FH >R §ifs gk 2 et AR P i 2541200, AR s
5 Jexi b &%) sa~5p #4717 30, 100 #1300 mg/kg =
MR ERE A2 TR, HEE R W 1.

1A, 1b &9 5a~5p #HA A FREE 5
JRiG M. 75 MES B8, (&) 56~5m Al 50 7E 30
mg/kg fICFIER 452 0.5 h J5 Son bl i v, JF BAE
4 h JEIRORRE T — BT RS T A1) Sa~5e A1 5n
£ 100 mg/kg I 7 HH BT S V. £E Sc-PTZ A%
Rl {b &9 5f~5m Fl S0 FHLH T A FFREFE I Hh Bk
WEPE, Hod SE A Sh~5j IO MEATITES 245 4 h JE AR R
BHiEE, RESEME 4 h FREE U RIS,
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R1 LB Sa~5p HURIRTE TEAIFRZ FEVERIVE PR

Table 1 Preliminary anticonvulsant activity and neurotoxicity data of 5a~5p

Intraperitioneal injection in mice”

Compd. R MES screening” scPTZ screening’ NT screening’
0.5h 4h 0.5h 4h 0.5h 4h

Sa C;H, 100 — — — — -
5b CsHy 100 - - — 300 —
Sc CsHy, 100 300 — — 300 —
5d CeHis 100 300 — — — -
Se C;His 100 300 — — — -
5f CgHy; 30 100 300 300 — —
Sg CH,CqHs 30 100 100 — — —
5h CH,C¢Hy(o-F) 30 100 100 300 300 —
5i CH,C¢Hy(m-F) 30 30 30 100 — —
5j CH,CcHy(p-F) 30 100 100 300 — —
Sk CH,C¢H4(0-Cl) 30 100 300 — — —
51 CH,C¢Hy(m-Cl) 30 100 100 — 300 —
Sm CH,C¢H4(p-Cl) 30 300 300 — — —
5n CH,C¢H;(2,4-Cl,) 100 300 — — — —
S0 CH,C¢H4(p-CHs) 30 100 300 — — —
Sp CH,C¢H4(p-OCH5) 300 — — — — —

* Number of animal used is 3~5, Doses of 30, 100, and 300 mg/kg were administered. The figure in the table indicates the minimum dose whereby bioactivity was
demonstrated in half or more of the mice. The animals were examined at 0.5 and 4 h after injection administered. A dash indicates the absence of anticonvulsant

activity and neurotoxicity at the maximum dose administered (300 mg/kg). * Maximal electroshock test. ¢ Subcutaneous pentylenetetrazole test. ¢ Neurotoxicity

screening (rotarod test).

U B A B KR &G 3o & YE MES H
Sc-PTZ AL 53R I HH AR AP 1, 350 I JHL 0o o 1k
TERUR AR 30, A& T TH, A& S,
Sc, 5h il 51 7 300 mg/kg Bf RILH 2 EENE, JEH 4 h
JE A ML TR,
122 T EAAY 2 F bk 2 F N

BT YL 45 R, s R L&) S
AT TR ER M V. LA STRIBA X B2 R
I G~ R R BN () S B 46 LR 2. 4k &) Si 7E MES
A1 Sc-PTZ AU H 1] EDso 43 3A 11.4 1 31.7 mg/kg, ¥
B 2 7B TDso 9 611.0 mg/kg, M5 H AR
B4 PI (TDso/EDso){E 43 5l 4 53.6 F119.3. 5 A KR HHAH
Et, tL&4 51 L&D MES iG TR & BT Sc-PTZ 5 ML AR
e T EkERe, B EEERER 5F S
Eb, BARLEY Si BT MES 3% MBI TR 5 75,
AR a5 PI (EZEHE & T RSVEF, Ry FEEE
B2 ES Y TR R 1, 0T OO 24 P05k 2 BE N Al S VR

Wriads.
1.2.3  Huls BAE ALl 640 F 48 &

H AT O & IR BUsUR 25 Y0 4% V8 FI AL 32 220 iR =
R R EFEEF, U0 Na 8y KGR, dhy
HUE R GVEF. RZINGE, 5 SR PR
BECZaYn, tn N/P/Q AU Ca® I BHWH o BT T AN
SV2A FeRTE 2. PEIH%E; 585 =223 M GABA T
Mt PEADHIR 25, QT R . R R R

X SR Z R (PCPA) s — B £ VEAR e 1 figi 9 €
RAIRFZBAEEINEIFR, REFHAG N S-REAZGHT) A
Y&k, AR S-HT &R TP BifRE
IR(TSC) /& GABA & 75 2 & It 2 Big (G AD) I il 571,
REFHAT G GABA [MZEPD A 1L, I GABA /KF
B TR ARG, @ xR4T PCPA AN
TSC FRALEE, fd/NEU A 5-HT 58 GABA #4535 Jifi 1) &
B FERR, RS X SN EOR T &9 Si £ MES
R i) EDso. 45 B 578 PCPA ARBEEL /N SR 5E 1) 5i

K2 ALEW) SiPURIR IS VERIA R E BV ¢

Table 2 Quantitative anticonvulsant activity and neurotoxicity date of 5i

EDs"/(mgkg ) e il pI“
Compd. MES scPTZ B (meskely) MES  scPTZ
5i 11.4 (9.8~13.1) 31.7 (28.8~34.9) 611.0 (534.6~698.5) 536 193
Carbamazepine 9.8 (8.9~10.8) >100 44.0 (40.2~48.1) 45 <044
Valproate 264 (247~338) 149 (123~177) 418 (369~450) 1.6 238

“10 animals were used for each group; polyethylene glycol 400 (0.05 mL, ip.) was used as solvent.  EDso-median effective dose required to assure anticonvulsant

protection in 50% animals. © TDso-median toxic dose eliciting minimal neurological toxicity in 50% animals. 4 Pl-protective index (TDso/EDsy).
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] EDso 3% 45 W2 A81k; 1 TSC ALFERE 1)/ B 5E 1
EDso BRI K, S5IEH /NRIER EDsy A B2
(B 2). GABA & KW = Z R P &3 01, #5712
I8 FE TR 0 H 42, GABA BE 833 J5 0 #1041 ik 2>
feHEEE 58U R A AEP, TIE SN GABA REMZ
380 AT LA ) DK (e B 2 A AR, AT 0 A A R R
YE. GABA & B 1|71 i T AL BRAE AL 59 Si B
JTS P W B, X A Si PR R A FE A2 b
o REEH T GABA M&AR RS E WG GABA
PR 386 T R S EIL ).

150 S

i

5i+ PCPA 5i + TSC

5i + Saline

B2 PCPA Fil TSC HisLHX L A4 5i 5L MES i 14 520
Figure 2 Effects of the PCPA and TSC on the anticonvulsive

action of 5i against MES

The statistical analyses were performed using commercially available
GraphPad Prism version 5.0 for Windows. Data are presented as median
effective doses (EDso with SEM values), at which 5i protected 50% of
animals against seizures. All drugs were administered i.p. in a single
injection 30 min before electroconvulsions. The EDs, with the SEM were
compared using the one-way analysis of variance (ANOVA) followed by
Dunnet’s test. *** p<C0.0001 vs. control (animals treated with Si plus
saline)

2 g

ASSCIE L G IR B S5 5 PURUIR 25 ) K S5 R
BOF ST — R PR W SCHRIGE (1) 5- =PRI [a]VEmE
FACEY, HASH I I maiIE. KA BURR S
PEVET R B, % R PSP AN [ FE BE 1 B dad ik
TTE, JCHAZAE Sc-PTZ BRI IIETE, %R e
Wi P T R AP R ARSI A6 TT . A5 5i ) e PR AT
RFh s, MAEAS TR, 2
TR IR EY). JEAh, WIEEHEN S 5i Bt
T RAE PN & 3] GABA #&RER S, X AL
HLEIBIE TR AL T 517,

3 SEEESs
31 X5

V8 TR A BRI S R T R AR IE); it
% H BURKER AV-300 B % i SR 4 (bruker, Fii )il &,
VY F LR (TMS) N AR, W55 CDCLs, b2 47 # 8 LA
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0 ;IR TR IRPrestige-21 R AMEREAV(KBr [
Foylse; & $E S E MALDI-TOF/TOF %! (Bruker
Daltonik, 8 ) 53 1A Bl e . A S5 By a5 35
AR 5 CP 4.
3.2 XWHE
32,1 S5-AHER-2-# A -RGF [ (2) 0 & R T ik

7£ 100 mL FEJELEIRH IO 1.54 g (0.01 mol) 4-f
F-2-F KT, 0.84 g (0.011 mol) “HifLAk. 0.62 g
(0.011 mo)Z LA, FHIA 15 mL ZEEA 3 mL /K, £
B E IR ER(80 C), H#EE ik (TLO) BT
V(CHCL) : V(CH;OH)=60 : 11H6 M S RLHERE. e Bise
A Ja, Wb R LV R BABR 25 CS,, TR 100 mL 7K
A1 mL UKESRR, HiPkE S min J5HIE, Kk, LBEELSH
BBEMEY 2, RIEEREAE, PR 71%. 1 llE N
241~243 ‘CCCHRERY 244~245 C).
322 5-FHK-2-F AR I [d]EL(3) 89 Ak

£ 100 mL B JEEFIRF A 1.2 g (0.005 mol)
Na,S*9H,0, H 5 mL /K¥#fiE, FIIA 0.2 g (0.001 mol) 5-
Tt 32230 B 2R I [ VEME 1) £ BV R B, TLC A&
RN SEA SR, WEZAT R, K 30 mL, A HCL i
% pH=7, [EEHNTH, I8, KB, TG CREEL,
[JEUCEY 3, IKAGEAER, 723K 74%. K 5E N
264~265 CCCHRERY 267~268 C).
323 5-R&AK-2-mUb AR [d]E R (da~4p) B9 & R
il ik

W S-RFE-2-FRIE R IR [d)VERE A R AREE . R
FRARFEIE 10 1.1 0 11 MEERILIRE T 20 mL ZfiEHh,
T 70 CF &ML TLC WEM R, J &5 o a0k 26T
CNE, BN 30 mL /K, S A0 mLX3), JoK
IREREE T U8 WUEZARR & TR E A 4a~
dp M, LHRANEERT T 5.
324 2-BIE A -5-(4H-1,2,4- = -4- 2 ) K FF[d]"E v
(5a~5p) a9 & ARl ik

¥ FBEHEAT DMF-DMA 24T 5 mL ZB5mAE
100 mL FEREHEH, BE 60 Cimga#Hist 30 min
5, RS- B2 e B ORI [d]VE MR 4 mL ZFR N
N E e o (5- 2 Js-2- B ot B DR IR [ E e - F g
DMF-DMA=1:2:2), FHEZ 110 CkAt, KN 4~
24 h. TLC MWl 87, &5 980 28 650, Bkl SR
HEW BN & F ) - V(FEE)=100 © 141615 2]
Hirft &4 Sa~5p. K72, 1F . ilEsdEm s,

2-TH B FE-5-(4H-1,2,4- = -4-FE) K IF [d] I (5a):
H AR, R 53%. mp. 72~74 C; '"H NMR (CDCls,
300 MHz) 0: 1.09 (t, J=7.3 Hz, 3H, CH3), 1.84~1.91 (m,

Chin. J. Org. Chem. 2016, 36, 2449~2455
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2H, CH,), 3.30 (t, J=7.1 Hz, 2H, SCH,), 7.26 (dd, J=1.8,
8.6 Hz, 1H, H-6), 7.56 (d, J=8.6 Hz, 1H, H-7), 7.59 (d,
J=1.8 Hz, 1H, H-4), 8.48 (s, 2H, Triazole-H); °*C NMR
(CDCls, 75 MHz) d: 168.7, 151.6, 143.4, 142.0, 130.5,
118.3, 112.7, 111.0, 34.4, 22.6, 13.2; IR (KBr) v: 1522
1499 (C=N) cm . ESI-HRMS caled for C;,H;3N,0S
(IM+H]") 261.0805, found 261.0799.

2- T HR FE-5-(4H-1,2,4- = W -4- 55 ) K [ ] B 1 (5b):
R E K, B 56%. m.p. 96~98 C; 'H NMR (CDCl;,
300 MHz) 0: 0.98 (t, J=7.4 Hz, 3H, CH3), 1.49~1.56 (m,
2H, CH,), 1.79~1.89 (m, 2H, CH,), 3.34 (t, J=7.3 Hz,
2H, SCH,), 7.26 (dd, J=2.2, 8.6 Hz, 1H, H-6), 7.56 (d,
J=8.6 Hz, 1H, H-7), 7.60 (d, J=2.2 Hz, 1H, H-4), 8.48 (s,
2H, Triazole-H); *C NMR (CDCls, 75 MHz) §: 168.7,
151.7, 143.4, 142.0, 130.4, 118.3, 112.7, 111.0, 32.20,
31.16, 21.79, 13.53; IR (KBr) v: 1522, 1499 (C=N) cm ".
ESI-HRMS caled for C3H sN,OS ([M+H]"): 275.0961,
found 275.0961.

2- TR FE-5-(4H-1,2,4- = W -4- 3£ ) 5 5F: [ R I (Sc):
KRR, B 55%. m.p. 76~77 ‘C; '"H NMR (CDCl;,
300 MHz) 6: 0.93 (t, J=7.1 Hz, 3H, CH3), 1.35~1.51 (m,
2H, CH,), 1.80~1.91 (m, 2H, CH,), 3.33 (t, J=7.3 Hz,
2H, SCH,), 7.26 (dd, J=2.2, 8.6 Hz, 1H, H-6). 7.60 (d,
J=8.6 Hz, 1H, H-7), 7.59 (d, J=2.2 Hz, 1H, H-4), 8.49 (s,
2H, Triazole-H); >C NMR (CDCl;, 75 MHz) 6: 168.7,
151.7, 143.4, 142.0, 130.4, 118.3, 112.7, 111.0, 32.5, 30.8,
28.8, 22.1, 13.9; IR (KBr) v: 1522, 1498 (C=N) cm "
ESI-HRMS caled for Ci4H;N,0S (IM+H]"): 289.1118,
found 289.1118.

2- CUBR i -5-(4H-1,2,4- = W -4- 55 ) TR [ B 1 (5d):
R E K, BE 51%. mp. 96~97 C; '"H NMR (CDCl;,
300 MHz) 0: 0.90 (t, J=6.9 Hz, 3H, CH3), 1.32~1.52 (m,
6H, (CH,)3), 1.80~1.90 (m, 2H, CH,), 3.33 (t, J=7.4 Hz,
2H, SCH,), 7.28 (dd, J=2.2, 8.6 Hz, 1H, H-6), 7.57 (d,
J=8.6 Hz, 1H, H-7), 7.60 (d, J=2.2 Hz, 1H, H-4), 8.48 (s,
2H, Triazole-H); °*C NMR (CDCl;, 75 MHz) J: 168.7,
151.7, 143.4, 142.0, 130.5, 118.3, 112.7, 111.0, 32.5, 31.2,
29.1, 28.3, 22.5, 14.0; IR (KBr) v: 1522, 1497 (C=N)
cm” . ESI-HRMS caled for CsHoN,4,OS ([M+H]+)
303.1274, found 303.1274.

2- PR 3 -5-(4H-1,2,4- = -4-F5) K I [d)EME (Se):
IR K, B 57%. m.p. 73~75 C; '"H NMR (CDCl;,
300 MHz) 6: 0.87 (t, J=6.5 Hz, 3H, CH3), 1.29~1.50 (m,
8H, (CH,)4), 1.79~1.89 (m, 2H, CH,), 3.32 (t, J=7.4 Hz,
2H, SCH,) 7.28 (dd, J=2.0, 8.6 Hz, 1H, H-6), 7.56 (d, J=
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8.6 Hz, 1H, H-7), 7.60 (d, J=2.0 Hz, 1H, H-4), 8.52 (s,
2H, Triazole-H); °C NMR (CDCl;, 75 MHz) J: 168.7,
151.6, 143.4, 142.0, 130.5, 118.3, 112.7, 111.0, 32.5, 31.6,
29.1,28.7, 28.6, 22.6, 14.04; IR (KBr) v: 1523, 1497 (C=
N) cm™'; ESI-HRMS caled for C¢H,N,0S ([M+H]"):
317.1431, found 317.1443.

2- T e -5-(4H-1,2,4- = WM 4-FE ) 2 FF: [ ] W M4 (51):
IREEE, WZE 55%. m.p. 83~85 C; 'H NMR (CDCl;,
300 MHz) 6: 0.88 (t, J=6.4 Hz, 3H, CH3), 1.29~1.49 (m,
10H, (CH,)s), 1.80~1.90 (m, 2H, CH,), 3.33 (t, J=7.3
Hz, 2H, SCH,), 7.26 (dd, J=2.0, 8.5 Hz, 1H, H-6), 7.57
(d, J=8.5 Hz, 1H, H-7), 7.61 (d, J=2.0 Hz, 1H, H-4),
8.49 (s, 2H, Triazole-H); *C NMR (CDCl;, 75 MHz) ¢:
168.8, 151.7, 143.4, 142.0, 130.5, 118.3, 112.7, 111.0,
32.5, 31.8, 29.1, 29.1, 29.0, 28.6, 22.6, 14.1; IR (KBr) v:
1523, 1496 (C=N) cm” ! ESI-HRMS caled for Ci7Hy;3N,-
OS (IM~+H]") 331.1587, found 331.1576.

2-(FF H BE ) A JE - 5-(4 H-1,2,4- = M -4-F5) 32 I [ i
(5g): AMEE, WFE 59%. mp. 158~161 C; '"H NMR
(CDCls, 300 MHz) d: 4.59 (s, 2H, SCH,), 7.27 (dd, J=2.1,
8.6 Hz, 1H, H-6). 7.31~7.48 (m, 5H, benzyl-H), 7.58 (d,
J=8.6 Hz, H, H-7), 7.64 (d, J=2.1 Hz, H, H-4), 8.51 (s,
2H, Triazole-H); °C NMR (CDCl;, 75 MHz) 6: 167.9,
151.7, 143.3, 142.0, 135.4, 130.5, 128.9, 128.1, 118.5,
112.9, 111.1, 77.5,77.1, 76.7, 36.7; IR (KBr) v: 1524, 1503
(C=N) cm '. ESI-HRMS calcd for C;sH;,N40S ([M+
H]"): 309.0805, found 309.0804.

2-(2- K I 3 ) B FE-5-(4H-1,2,4- = M-4-3E) K IF [ d]
EEWE(Sh): [ EEAE, R 52%. mp. 123~125 C; 'H
NMR (CDCls, 300 MHz) d: 4.61 (s, 2H, SCH,), 7.06~
7.64 (m, 7H, Ar-H), 8.50 (s, 2H, Triazole-H); *C NMR
(CDCls, 75 MHz), ¢ 167.7, 161.0 (d, 'Je.r=246.8 Hz),
151.8, 143.2, 142.0, 131.2, 130.6, 130.1 (d, *Jc.r=8.2 Hz),
124.4 (d, *Jer=3.6 Hz), 123.0 (d, “Jer=14.4 Hz), 118.6,
115.7 (d, 2Jer=21.0 Hz), 112.9, 111.2, 30.0; IR (KBr) v:
1525, 1502 (C=N) cm '. ESI-HRMS calcd for C;¢H;,F-
N,OS ([IM+H]") 327.0710, found 327.0711.

2-(3- 9K I ) B FE-5-(4H-1,2,4- = M-4-3E) K IF[d]
WEE(SE): [, 0% 54%. mp. 181~182 C; 'H
NMR (CDCls, 300 MHz) d: 4.61 (s, 2H, SCH,), 7.06~
7.64 (m, 7H, Ar-H), 8.50 (s, 2H, Triazole-H); C NMR
(CDCls, 75 MHz) 6: 167.5, 162.8 (d, 'Jer=245.4 Hz),
151.8, 143.2, 142.0, 138.1 (d, *Jer=7.5 Hz), 130.6, 130.4
(d, *Jer=8.3 Hz), 124.8, 118.7, 116.1 (d, “Jer=21.9 Hz),
1152 (d, 2Jer=21.1 Hz), 113.0, 111.2, 36.0; IR (KBr) v:
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1524, 1500 (C=N) cm . ESI-HRMS caled for Ci6H i F-
N,OS ([M+H]"): 327.0710, found 327.0710.

2-(4-F0A F I ) i Ik - 5-(4 H-1,2,4- = M -4-F3E) K I [d]
BERR(55): A GBI, W 57%. mp. 174~175 C; 'H
NMR (CDCl;, 300 MHz) 6: 4.61 (s, 2H, SCH,), 7.03 (t,
J=8.5 Hz, 2H, benzyl-H), 7.29 (dd, J=1.9, 8.6 Hz, 1H,
H-6), 7.46 (dd, “Jyr=7.4 Hz, Jyun=>5.3 Hz, 2H, ben-
zyl-H), 7.58 (d, J=8.6 Hz, 1H, H-7), 7.63 (d, J=1.9 Hz,
1H, H-4), 8.50 (s, 2H, Triazole-H); °*C NMR (CDCl, 75
MHz) d: 167.6, 164.2 (d, 'Jor=245.9 Hz), 151.7, 143.2,
142.0, 131.4, 130.8 (d, *Jor=8.2 Hz), 130.6, 118.6, 115.8
(d, “Jer=21.5 Hz), 112.9, 111.2, 35.9; IR (KBr) v: 1528,
1508 (C=N) cm '. ESI-HRMS calcd for C;¢H;FN,OS
(IM~+H]"): 327.0710, found 327.0720.

2-(2- G A F I ) i L -5-(4H-1,2,4- =M -4-F3E) K I [d]
EEME(SK): A, WE 57%. mp. 166~167 C; 'H
NMR (CDCls, 300 MHz) o: 4.69 (s, 2H, SCH,), 7.24~
7.65 (m, 7H, Ar-H), 8.50 (s, 2H, Triazole-H); °C NMR
(CDCls, 75 MHz) &: 167.9, 151.8, 143.2, 142.0, 134.5,
133.6, 131.3, 130.6, 129.9, 129.7, 127.1, 118.5, 112.9,
111.1, 34.5; IR (KBr) v: 1523, 1498 (C=N) cm'. ESI-
HRMS caled for Ci¢H;CIN,OS ([M+H]"): 343.0415,
found 343.0415.

2-(3-5U K F ) i 3 -5-(4H-1,2,4- = -4-35) 2K I [d]
BEMESD): A, W 54%. mp. 147148 C; 'H
NMR (CDCls, 300 MHz), § 4.53 (s, 2H, SCH,), 7.29~
7.64 (m, 7H, Ar-H), 8.49 (s, 2H, Triazole-H); °C NMR
(CDCls, 75 MHz) &: 167.4, 151.8, 143.2, 142.0, 138.7,
134.6, 130.6, 130.1, 129.2, 128.3 127.2, 118.7, 113.0,
111.2, 35.9; IR (KBr) v: 1522, 1497 (C=N) cm . ESI-
HRMS caled for Ci¢H;CIN,OS ([M+H]"): 343.0415,
found 343.0415.

2-(4- 5 A F L) i JE-5-(4H-1,2,4- =M -4-FE) K I [d]
WEME(Sm): A, IR 59%. mp. 174~176 C; 'H
NMR (CDCls, 300 MHz) J: 4.54 (s, 2H, SCH,), 7.28 (dd,
J=1.8, 8.6 Hz, 1H, H-6), 7.32 (d, J=8.3 Hz, 2H, ben-
zyl-H), 7.43 (d, J=8.3 Hz, 2H, benzyl-H), 7.58 (d, J=8.6
Hz, 1H, H-7), 7.63 (d, J=1.8 Hz, 1H, H-4), 8.50 (s, 2H,
Triazole-H); °C NMR (CDCl;, 75 MHz) 6: 167.5, 151.8,
143.2, 142.0, 134.2, 134.0, 130.6, 130.4, 129.0, 118.7,
113.0, 111.2, 35.90; IR (KBr) v: 1523, 1501 (C=N) cm ™ ".
ESI-HRMS caled for C;¢H;;CIN,OS ([M + H] - ):
343.0415, found 343.0415.

2-(2,4- G R B R -5-(4H-1,2,4- = WE-4-J6 ) 2
HdHEMESn): AR, 1% 64%. mp. 171~172 C;
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'H NMR (CDCls, 300 MHz) d: 4.63 (s, 2H, SCH,), 7.22
(dd, J=2.0, 8.3 Hz, 1H, H-5"), 7.29 (dd, J=2.1, 8.6 Hz,
1H, H-6), 7.43 (d, J=2.0 Hz, 1H, H-3"), 7.58 (d, J=8.6
Hz, 1H, H-7), 7.61 (d, J=8.3 Hz, 1H, H-6'), 7.64 (d, J=
2.1 Hz, 1H, H-4), 8.50 (s, 2H, Triazole-H); *C NMR
(CDCl;, 75 MHz) o: 167.5, 151.8, 143.2, 142.0, 135.1,
134.8, 132.4, 132.1, 130.6, 129.7, 127.4, 118.7, 112.9,
111.2, 34.5; IR (KBr) v: 1520, 1493 (C=N) cm '. ESI-
HRMS caled for Ci¢H;(CLN4OS ([M+H]"): 377.0025,
found 377.0025.

2-(4- F I 2K B R it - 5-(4H-1,2,4- = e -4- L) K 5t
[d]EME (S0): FREEAR, IE 67%. mp. 174~175 C;
'H NMR (CDCls, 300 MHz) 6: 2.34 (s, 3H, CH3), 4.55 (s,
2H, SCH,), 7.17 (d, J=7.7 Hz, 2H, benzyl-H), 7.27 (dd,
J=22, 8.6 Hz, 1H, H-6), 7.36 (d, J=7.7 Hz, 2H, ben-
zyl-H), 7.57 (d, J=8.6 Hz, 1H, H-7), 7.63 (d, J=2.2 Hz,
1H, H-4), 8.49 (s, 2H, Triazole-H); *C NMR (CDCls, 75
MHz) 0: 168.0, 151.7, 143.3, 142.0, 138.0, 132.3, 130.5,
129.5, 129.0, 118.5, 112.9, 111.1, 36.5, 21.2; IR (KBr) v:
1525, 1499 (C=N) cm” ! ESI-HRMS caled for Ci7H;4N,-
0S ([M+H]") 323.0961, found 323.0961.

2-(4- A8 3 25 F R ) iR 6 -5-(4H-1,2,4- = W43 ) 7
FE[dIEME(Sp): KREE A, YE 57%. mp. 183~184 C;
'H NMR (CDCls, 300 MHz) &: 3.80 (s, 3H, OCHj), 4.54
(s, 2H, SCH,), 6.88 (d, J=8.5 Hz, 2H, benzyl-H), 7.27
(dd, J=2.0, 8.5 Hz, 1H, H-6), 7.40 (d, J=8.5 Hz, 2H,
benzyl-H), 7.57 (d, J=8.5 Hz, 1H, H-7), 7.62 (d, J=2.0
Hz, 1H, H-4), 8.49 (s, 2H, Triazole-H); BC NMR (CDCls,
75 MHz) 6: 168.1, 159.5, 151.7, 143.3, 142.0, 130.5,
130.4, 127.3, 118.5, 1142, 112.8, 111.1, 55.3, 36.4; IR
(KBr) v: 1527, 1502 (C=N) cm '. ESI-HRMS calcd for
C7H14N,40,S (IM+H]"): 339.0910, found 339.0913.

325 WIFHREEAAY 2 A RN

T2 S (B NIH B ORI 25 0 K O7 %, K R H
Tl R S 56 A0 B2 I DY e s EGPE AN H B AL S PI BUR R
W, FEREFEEIEAN B AL AW w20 sk
VIR BUTA/NR, AR 20~24 g, HEPE, SEIGRET
—FZE T 20~25 C. AHMEEE 45%~65%[15L56 =
t, WTBLE BEREAROK. BRREWE TR O -8
400 1 LL0.05 mL/20 g ARG MRS, IASEE, PP
FEAWTE 300, 100 F130 mg/kg =ANF AT a0 RIS 14 A1 44
SEME. BT YIS0 S5 B PR TR L S iR TR
M R 5k BRI AT E B MR AN E VR4S, 3R EDso Al
TDso 11 H H 95%AI{E[R.

NG € AR (NN € e S
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110 V, 60 Hz A, /N E-HAGEE 0.2 s, HILE
JE 58 BRI K. IE ZRSEIR AT — R BN R, H IR
RN B T IE USR5S, 45 24)5 0.5 F14 hxd /N R IE T’
, MEZYINPT MES i

B2 R e me s a0l N A2 )5 0.5 fld h 2 R4 T
85 mg/kg VUM AT LAME 97% L L[/ 2AE
TSRS s MIBEZE I K), /)N BB E B8 OISR 30
min, DA HIUES: 5 s DL ERIBEZEMER RN A 2K, A
JZ LT LAKHT H 8 U P 155 5 14t K

PTG, W E M S R e ek, T
Y05 A4 h 5B/ NRETHS L 955F, #EN6
min~ ' ACHE I, 7R = R AR RN BRI A REE AR
BfRFE 1 min MdE T A WA, RIS
PE.

PCPA 1 TSC TRALHEEXI LA YHT MES 75 14 510 SE
502790 /N2> P AL 9 B 4s T R AR TR R R
(PCPA) 150 mgekg 'od ' BRAREIENR(TSC) 25 mgekg '
d ' AA R ERKIESE 3 d. FeJn— RE 2 /N R 2 T
T4 51 AE MES 525G H 1) EDso {H. ¥ PCPA #il
TSC FUALEE)E ) EDs, 18 -5 xR 4L (AE B £ /K 4H) ) EDso
AT, AW TEA REEER.

% Bh#1 B (Supporting Information) 1. & 4 A% 4 3t
PREUE . B A 2 M . XL AT DL g AN
AT 3k (http://sioc-journal.cn/)_F T %K.
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