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Synthesis and Anticonvulsant Activity Evaluation of Phthalazine and
Heterocyclic Derivatives
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Abstract Four series of derivatives, 6-substituted-1,2,4-triazolo[3,4-a] phthalazine derivatives and 6-substituted tetrazo-
lo[5,1-a]phthalazine derivatives have been synthesized. The structures of compounds are confirmed by 'H NMR, "*C NMR, IR
and HRMS. The anticonvulsant effects of the compounds are evaluated with maximal electroshock test by intraperitoneally
injected in mice. The experimental results show that N-(4-bromophenyl)tetrazolo[5,1-a]phthalazin-6-amine (7a) was the most
potent compound, with a median effective dose of 5.89 mgekg . Its anticonvulsant effect is better than the reference drug,
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carbamazepine.
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H ARV & S 25 SCBR[16~ 2110515, & 2 PAXUER
ke Ay an Rk, FH =S AR AT &@ARR N, 15 20U
K= 1. AW 1 FEKE PR RO L, 1520
RUWEY 2. tEW 2 5EFR=CB(E 100 CFARE
WA RN, 132 BkEE = (a4 3. &4 3 LA N,N-
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Reagents and conditions: (a) POCl;, 80~110 C, 75%~80%; (b)
NH2NHz*H,O, CH3CH,OH, reflux, 65%~72%; (c) CH(CH3;CH,0)s,
100 C, 70%~80%; (d) H.O, HCI, NaNO,, <5 C, 65%~72%; (e)
RNH,, DMF, NaOH, 100 C; (f) RSH, DMF, NaOH, 100 C; (g)
RNH,, CH3CN, K,COs, reflux; (h) RSH, CH;CN, K,COs, reflux

B 1 ERGRATA & Bt 2k

Scheme 1 Synthesis of phthalazine derivatives
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1.2 EPEMESE ST
I T HIZG SRS, VI VN T H ARk &) Sa~Sg,
6a~6¢, 7Ta~7c Fl 8a~8c MIPLIHPRIGE. WK 1 PR,
7 300 mgekg ' FlE T, KEHWAMWER T RERE
K1 ALER/NRBUEFRAER 1A HE ¢

Table 1 Phase I anticonvulsant data of compounds in mice

MES(n,/n,)"

Compd. R - = =
o 30 mgekg ' 100 mgekg ' 300 mgekg
5a F\ 7 — 0/3 173

N
N

sb o\ 0/3 13 3/3
5¢ Q 173 2/3 3/3

F
5d § > 0/3 13 3/3

Br
Se ac@ — 0/3 2/3

Cl

sf Q — 0/3 13

Cl
5g @ 2/3 3/3 3/3
6a Br@ 0/3 2/3 3/3
6b m{% 3/3 3/3 3/3
6¢ FO 13 3/3 3/3
7a Br@ 3/3 3/3 3/3
7b m@ 0/3 2/3 3/3
7e F@— 13 2/3 3/3
8a Br@— — 0/3 1/3
8b CIO — 0/3 2/3
8¢ F@ 0/3 13 2/3

© 2017 Chinese Chemical Society & SIOC, CAS

“ MES(n,/n,) is number of animals exhibiting activity/number of animals
tested; “—" : not test.
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B 3 RE Y, TAE 100 mgekg ! FIETS, WA
&R B B Pt BosE e, &Y Se, Sg,
6a~6¢, Ta~7c RIFARH, 1LEW 6b Fl 7a 7£ 30
mgekg ' IR B E PR R, fEERE IR = R
Ttk &P, SERELRN R FIEY 6 Hgun ks
BT 5 NIERIFY 5, BRI DY R 5140 &)
7a~7Tc fil 8a~8¢ ZHLLE R ToR, HEHM PR NH # S
BACUE AP PUR BRIE S, B NH g5 # x4k
BB RIE R K. (A 8 SLEW 6 AL,
DM IR BAR =R 5, HG ML 2RI %A, UirA Y
W A SoF A A5 420 PR 0 1 R K RE AN dn = R . X & )
Ta SEPESAR IR BB NS T — 7, A
6a, 7a 1 8a [ HUAC R FE ] - #R/2 p-Br, (L&Y 6a 55 8a
ML, thE&Y) 6a MG TLAY 8a, UWItL &)
= G B PR R R L T DU MR, A S
7a 5 8a (X AI7ET NH BUR S, 1B NH Mbu i R age
Wi, SR, 6a PUbd BRI MEAIAN A 7a, YiBATTHE NH Xt
PO IR 3T M R RE A T = RIR e, NH & S8 i 1t
FeW, o] e e 2 A A EAE FH T R S B R
A, EY) Ta~Te XL HlE Br, CL F R, 1
& Ta BRI ALIE 75 W FL ¥ B8 J1 40T AT () Br
JEF, WIVERALL &4 Ta FITEPE AT AT BE A2 R D 25 55 4]
RURB L5 A 1) 45 SR AT U 1R AR 7K 23 I R 20 08 A 38 i
i ¢ B AT A B ot R AR .

MR 1 BIZG B SR IR &5 31, dE—20ak T T 11 1258
SEEG, S HA BRI AL E D) 6b Al Ta BEATHRTST, LA
SE RPN UG, 2 A H A &R B x e 24
| O SRIe S5 R LR 2, (LAY 6b Al 7a ¥ EDs, 43
5N 14.94 Fi1 5.84 mgekg ™", H L&Y 6b IEPERSES T
FHMET HE 25 R S P67, Mtk &4 Ta (1) EDsp U 2K TFH
PEXT IR 245K D76 7(11.80 mg/kg), BAHHE—LFRIKH
{H.

F2 LAY SR 6d BI/NRBUIRIRAE I 11 #2560 3040

Table 2 Phase II anticonvulsant data of compounds Si and 6d in
mice

Compd. R EDsy/(mgekg ")
6b CI@— 14.94 (11.78~20.92)"
7a Br©— 5.89 (4.27~7.59)"

Carbamazepine 11.80 (8.96~12.81)“

“95% confidence intervals given in parentheses.
2 Zig
PORERER RS o AL, 225G ML 3G, 3R
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A3 XU WK 5 = el DU M (), ARG FEIL 6 A7 5] AN
R HREE, AR RS 16 D BAstb &9, ek
th &4t '"H NMR. *C NMR. IR A1 HRMS
WRAE. 7EXF HUde K B FR(MES)iLSE46 v, b &) 7a 1)
FUls s M i N 2%, H EDso A 5.89 mg/kg, BIEALT
FEAEXT B2 R S 751, XA LT A8 BL BTN (5 1% 254
BAEHEZEZ L

3 S
3.1 X5

W& B4R E, BT RSKIE;, 'H NMR
F13C NMR F BRUKER AV-300 HURZRESEARA 28 52
(TMS N #FR, CDCl;y 8%, DMSO-d, NHEFH]); IR 1%
FI-1730 R L0 ARG (KBr JE F )il € ; HRMS 34 R 5
T MALDI-TOF/TOF; 4S5 Fy FH AR5 o A ali sl fb
32 KEYMER
321 1,4-=&BKR1)F= 1-BF 3 -4- FER(2) 89 & A%

TSR [22] 77 VM 4%, B OT R S8R R AE S X
BR— 2.

322 6-F-[1,2,4] = R H[3,4-a] Bk % (3) 89 &k

HEY2 (2 g, 10 mmol ) AFAE 60 mL 1 J5 FH R —
ZHEH, 150 CHEFERNR 2 h, #EGOIE(TLC) (Vpou -
Vmeon=30 & 1) R 58 RBE, J80% 26 AR, ZKEET
e, RERAEE(C A R A EY 3 S tEE, 5
K 70%~80%. m.p. 177~179 CCCERE: 176~
177 ‘C); "H NMR (300 MHz, CDCl;) 6: 9.01 (s, 1H), 8.73
(d, J=7.9 Hz, 1H), 8.30 (d, J=8.2 Hz, 1H), 8.05 (td, J=
7.8, 1.2 Hz, 1H), 7.96~7.88 (m, 1H).

3.2.3 tL&4s 5a~5g F= 6a~6¢ 494 A8 ik

PL N-(5-%mE -2-3%)-1,2,4- = %M [ 3,4-a ] Bk R -6-
iz (5a) & ol HALEY 4 (0.3 g, 1.5 mmol). SR
LH8(0.07 g, 1.8 mmol)Fl 2-Z FE-5-FMtrE 0.2 g, 1.8
mmol) 73 HU7E 5 mL ) N,N-— 3 H 5 % (DMF) H1,
100 “C FHEHESN 2 h, TLC (Vpewm - Viveon=230 : 1)ER
JEER, I 7 HOKE 4> DMF, I\ 50 mL vK/K, #7
HYE, RIS SIEDE, K38, T, FHoBES
in 54l Sa.

N-(5-3U M B -2-3)-1,2,4- = &M H[3,4-a] BK B -6- %
(5a): KEEAE, P2 40.9%. mp. 300~304 C; 'H
NMR (300 MHz, DMSO-d;) d: 10.03 (s, 1H, NH), 9.28 (s,
1H, CH), 8.64 (d, J=7.7 Hz, 1H, ArH), 8.50 (d, J=7.4
Hz, 1H, ArH), 8.40 (s, 1H, PyH), 8.14~7.98 (m, 2H,
Py-H), 7.91 (d, J=7.6 Hz, 1H, ArH), 7.81 (s, 1H, ArH);

Chin. J. Org. Chem. 2017, 37, 2322~2327



Chinese Journal of Organic Chemistry

ARTICLE

C NMR (75 MHz, DMSO-dy) J: 154.24, 149.72, 141.67,
139.88, 135.68, 135.35, 134.01, 131.04, 125.91, 125.73,
125.48, 123.90, 123.17, 119.43, 116.51, 110.36; IR (KBr)
v: 3262.86 (N-H), 1520 (C=N) cm '; ESI-HRMS calcd
for C,4,H,o)FNg[M+H]" 281.0951, found 281.0935.

N-(6-5 M e -3-3%)-1,2,4- = F M I [3,4-a] Bk B -6- %
(5b): BT IE AR R b, PR O AR L E R, PR
40.9%. m.p. 320~322 ‘C; '"H NMR (300 MHz, DMSO-
de) 0: 9.58 (s, 1H, NH), 9.27 (s, 1H, CH), 8.86 (d, J=2.5
Hz, 1H, Py-H), 8.57 (d, J=8.0 Hz, 1H, ArH), 8.49 (d, J=
7.7 Hz, 1H, ArH), 8.28 (dd, J=8.7, 2.7 Hz, 1H, Py-H),
8.03 (t, J=7.5 Hz, 1H, ArH), 7.95 (t, J=7.7 Hz, 1H, ArH),
7.54 (d, J=8.7 Hz, 1H, Py-H); "C NMR (75 MHz,
DMSO-d) o: 149.89, 143.77, 142.92, 141.53, 139.97,
136.62, 134.10, 132.31, 131.08, 125.23, 124.36, 123.83,
123.36, 119.15; IR (KBr) v: 3282.28 (N—H), 1517.14
(C=N) cm '; ESI-HRMS caled for C4H,(CINg [M+H]"
297.0655, found 297.0641.

N-(3-F K 52 )-1,2,4- = H M I [3,4-a] Bk -6- J1Z (Sc):
G HOTE KRR B, PR R E B R, TR
65.9%. m.p. 314~318 C; 'H NMR (300 MHz, DMSO-
de) 0: 9.42 (s, 1H, NH), 9.30 (s, 1H, CH), 8.59 (d, J=7.6
Hz, 1H, ArH), 8.48 (d, J=7.3 Hz, 1H, ArH), 8.01 (t, J=
7.1 Hz, 1H, ArH), 7.95 (d, J=7.4 Hz, 1H, ArH), 7.79 (d,
J=11.7 Hz, 1H, ArH), 7.61 (d, J=7.8 Hz, 1H, ArH), 7.41
(dd, J=14.7, 7.4 Hz, 1H, ArH), 6.91 (t, J=6.9 Hz, 1H,
ArH); ®C NMR (75 MHz, DMSO-d) J: 164.24, 149.82,
142.02, 141.47, 140.02, 133.93, 131.00, 130.55, 125.26,
123.83, 123.31, 119.31, 117.26, 109.91, 109.62, 108.42,
108.07; IR (KBr) v: 3237.14 (N—H), 1514.29 (C=N)
cm ~'; ESI-HRMS caled for C;sH;FNs [M + H] "
280.0988, found 280.0991.

N-(3-PR 2K 58)-1,2,4- = 5 W I [3,4-a] Bk % -6- % (5d):
AR E R BR T bR O ER A R, P
54.0%. m.p. 302~304 C; 'H NMR (300 MHz, DMSO-
de) 0: 9.39 (s, 1H, NH), 9.27 (s, 1H, CH), 8.59 (d, J=7.6
Hz, 1H, ArH), 8.50 (d, J=7.2 Hz, 1H, ArH), 8.08~7.91
(m, 3H, ArH), 7.86 (d, J=7.3 Hz, 1H, ArH), 7.45~7.21
(m, 2H, ArH); >C NMR (75 MHz, DMSO-d) 6: 149.90,
141.89, 141.52, 139.98, 133.97, 131.04, 126.02, 125.27,
123.94, 123.85, 123.33, 121.87, 120.49, 120.0, 119.34; IR
(KBr) v: 3188.57 (N—H), 151429 (C=N) cm '; ESI-
HRMS calcd for C;sH;;BrNjs [M—I—H]+ 340.0198, found
340.0190.

N-(4- = 50 B 28 3 )-1,2,4- = UM 3 [3,4-a ] ik 155 -6-
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% (Se): A Tk RBORHEL R L, PR dicoh Ak R, 7=
# 12.3%. mp. 296~298 C; 'H NMR (300 MHz,
DMSO-d) d: 9.65 (s, 1H, NH), 9.29 (s, 1H, CH), 8.62 (d,
J=8.0 Hz, 1H, ArH), 8.56~8.46 (m, 1H, ArH), 8.09~
7.93 (m, 4H, ArH), 7.74 (d, J=8.8 Hz, 2H, ArH); "*C
NMR (75 MHz, DMSO-dg) o: 149.80, 144.07, 141.57,
139.97, 134.08, 131.05, 126.32, 126.27, 125.43, 123.89,
123.33, 121.16, 119.39; IR (KBr) v: 3288.57 (N-H),
1517.72 (C=N) cm™'; ESI-HRMS calcd for C;¢H; F;Ns
[M+H]" 330.0967, found 330.0953.

N-(3,4- G K HE)-1,2,4- = B I [3,4-a] Bk B -6- )1z
(50): BT RAERIE L, PEiCNE R R, FRR
77.1%. m.p. 325~330 C; 'H NMR (300 MHz, DMSO-
dg) 9: 9.52 (s, 1H, NH), 9.30 (s, 1H, CH), 8.58 (d, J=8.1
Hz, 1H, ArH), 8.54~8.47 (m, 1H, ArH), 8.13 (d, J=2.5
Hz, 1H, ArH), 8.04 (t, J=7.5 Hz, 1H, ArH), 7.96 (t, J=7.0
Hz, 1H, ArH), 7.83 (dd, J=8.9, 2.5 Hz, 1H, ArH), 7.63 (d,
J=8.8 Hz, 1H, ArH); *C NMR (75 MHz, DMSO-d;)
149.77, 141.51, 140.46, 140.01, 135.60, 134.06, 131.29,
131.06, 130.85, 125.31, 124.74, 123.85, 123.34, 122.71,
121.58, 119.28; IR (KBr) v: 3237.14 (N—H), 1514.29 (C
=N) cm '; ESI-HRMS calcd for C;sH;(CLLNs [M+H]"
330.0313, found 330.0301.

N-ZKF-1.2.4- =5 M [3,4-a] Bk 15 -6- % (5g): & %
T7E R BRG] b, P ROIRE AR R, FEE 20.6%.
m.p. 260~263 C; 'H NMR (300 MHz, DMSO-d;) J:
9.28 (s, 1H, NH), 9.22 (s, 1H, CH), 8.60 (d, J=8.0 Hz, 1H,
ArH), 8.48 (d, J=7.7 Hz, 1H, ArH), 8.00 (t, J/=7.4 Hz,
1H, ArH), 7.92 (t, J=7.7 Hz, 1H, ArH), 7.79 (d, J=17.6
Hz, 2H, ArH), 7.39 (t, J=7.9 Hz, 2H, ArH), 7.11 (t, J=7.3
Hz, 1H, ArH); *C NMR (75 MHz, DMSO-d;) J: 150.22,
141.52, 140.10, 139.89, 133.76, 130.97, 129.09, 125.26,
123.80, 123.69, 123.27, 122.16, 119.43; IR (KBr) v:
3351.7 (N—H), 1517.14 (C=N) cm'; ESI-HRMS calcd
for C;sH,Ns [M+H]" 262.1093, found 262.1079

6-(4- TR ACHR 7K 3 )-1,2,4- = B M I [3,4-a] ik 192 (6a):
B RTTE K BCREC A b, 7R O IR B AR, R AR
23.1%. m.p. 170~174 °C; "H NMR (300 MHz, CDCl;) 6:
8.77 (s, 1H, CH), 8.70 (d, J=7.9 Hz, 1H, ArH), 8.23 (d,
J=8.2 Hz, 1H, ArH), 8.08~7.94 (m, 1H, ArH), 7.90~
7.81 (m, 1H, ArH), 7.73~7.61 (m, 2H, ArH), 7.58~7.50
(m, 2H, ArH); “C NMR (75 MHz, CDCl;) §: 157.33,
137.15, 134.10, 132.85, 130.94, 125.62, 125.47, 124.87,
123.79, 122.86, 122.63; IR (KBr) v: 1502.86 (C=N) cm ';
ESI-HRMS caled for C;sH(BrN,S [M+H]" 356.9810,

http://sioc-journal.cn/ 2325
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found 356.9814.

6-(4- SARHR 2K F5)-1,2,4- = & W 3 [3,4-a] EK 1% (6b):
B RTTE KRR b, 72 i e Gl 2 E 23.9%.
m.p. 166~168 C; '"H NMR (300 MHz, DMSO-d,) J:
9.36 (s, 1H, CH), 8.52 (d, J/=7.8 Hz, 1H, ArH), 8.24 (d,
J=8.1 Hz, 1H, ArH), 8.07 (t, J=7.6 Hz, 1H, ArH), 7.93 (t,
J=17.7 Hz, 1H, ArH), 7.71 (d, J=8.5 Hz, 2H, ArH), 7.58
(d, J=8.5 Hz, 2H, ArH); *C NMR (75 MHz, DMSO-d;)
J5: 156.58, 141.84, 140.10, 136.99, 135.32, 135.04, 131.81,
130.23, 126.53, 126.12, 123.42, 122.83, 122.56; IR (KBr)
v: 1502.86 (C =N) cm '; ESI-HRMS caled for
C1sH,oCIN,S [M+H]" 313.0315, found 313.0300.

6-(4- FACH 28 FE)-1,2,4- = % M IF [3,4-a] BK 1= (6¢):
B EOTIERARGR PR A GEE, PR 54.5%.
m.p. 194~196 C; 'H NMR (300 MHz, DMSO-d,) J:
9.32 (s, 1H, CH), 8.51 (d, J=7.9 Hz, 1H, ArH), 8.25 (d,
J=8.0 Hz, 1H, ArH), 8.08 (t, J=7.6 Hz, 1H, ArH), 7.94 (t,
J=17.7 Hz, 1H, ArH), 7.83~7.73 (m, 2H, ArH), 7.46~
7.34 (m, 2H, ArH); *C NMR (75 MHz, CDCl;) J: 165.64,
162.31, 157.91, 157.89, 142.12, 139.10, 138.11, 138.00,
134.04, 130.92, 125.38, 123.73, 122.82, 122.52, 121.50,
121.45, 117.10, 116.81; IR (KBr) v: 1502.29 (C=N) cm ';
ESI-HRMS caled for C;sHoFN,S [M+H]" 297.0610,
found 297.0641.

324  6-F-wWH[1,5-a] Bk R (4) 89 5 &

BEHEREE 3 mL (6 mol/L), FH 40 mL /KFike, FREXLL
EW02 (2 g, 10 mmol)¥A i 1E R RE 2% F 1 Eh BR /K VA,
P RS IREN(0.7 g, 10 mmol)¥ iR 217K (15 mL)H, 22127
IRV RN RS, SRR R BAA R EAE
5 CF, TLC #REF, 3 h R84, HrHRERGBUUE,
JEASUEYE, CMEELE SN 1.36 g (WEWA LA,
FER 65%~T72%). m.p. 188~190 C; 'H NMR (300
MHz, CDCl;) 8: 8.79 (d, J=7.9 Hz, 1H), 8.48 (d, J=8.0
Hz, 1H), 8.23~8.18 (m, 1H), 8.15~8.09 (m, 1H).

3.2.5 Aubhdh Ta~Tc A= 8a~8c¢ 94 Akl ik

DL N-(4-TR )~ PU e[ 5, 1-a |k BR-6- i (Ta) i & A
. FALEY 4 (0.3 g, 1.5 mmol)FIXHRZ#NZ(0.31 g, 1.8
mmol)¥ T 225 mL)H, FMABRERH0.25 g, 1.8
mmol), {HETFFE 80 C, [A¥i 2 h, TLC (Vpewm - Vaeon=
30 © DRI, RBTEAE, WOERE RS O, B
WEVOK R, BT e, g, KRB, BT, H
CERAT AL AR Al Ta.

N-(4-1R A FE) - VY (5, 1-a] Bk BR -6 (Ta): % 3K R
K, FEE 62.3%. m.p. 258~260 C; 'H NMR (300 MHz,
DMSO-dg) 0: 9.78 (s, 1H, NH), 8.75 (d, J=7.1 Hz, 1H,

2326 http://sioc-journal.cn/
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ArH), 8.63~8.51 (m, 1H, ArH), 8.22~8.02 (m, 2H, ArH),
7.81 (d, J=8.8 Hz, 2H, ArH), 7.64 (d, J=8.8 Hz, 2H,
ArH); *C NMR (75 MHz, DMSO-d;) J: 151.52, 140.53,
138.77, 134.43, 132.70, 132.03, 125.46, 124.71, 124.55,
122.38, 120.55, 116.28; IR (KBr) v: 3282.66 (N—H),
1505.71 (C=N) cm '; ESI-HRMS calcd for C4H;oBrNg
[M-+H]" 341.0150, found 341.0139.

N-(4-F R 3E) - DY B[ 5,1-a] BKFE-6-1% (Tb): il £ 7792
KRR B, P2 s AR, P& 58.1%. mop.
258~262 °C; '"H NMR (300 MHz, DMSO-dq) d: 9.78 (s,
1H, NH), 8.81~8.70 (m, 1H, ArH), 8.62~8.50 (m, 1H,
ArH), 8.19~8.02 (m, 2H, ArH), 7.86 (d, J=8.9 Hz, 2H,
ArH), 7.49 (d, J=8.9 Hz, 2H, ArH); °*C NMR (75 MHz,
DMSO-dg) o: 151.45, 140.41, 138.25, 134.29, 132.57,
129.01, 128.21, 125.39, 124.61, 124.11, 122.29, 120.41; IR
(KBr) v: 3336.28 (N—H), 151429 (C=N) cm
ESI-HRMS caled for C4H;oCINg [M+H]" 297.0655,
found 297.0641.

N-(4- 50 AFE )~ DU W [5,1-a] R BR-6- 1% (Te): 1l 4 5 ¥
KALEGIE b, 72 o ik o e 4R, 773 46.3%. mup.
272~274 ‘C; "H NMR (300 MHz, DMSO-dg) 6: 9.72 (s,
1H, NH), 8.71 (d, J=7.1 Hz, 1H, ArH), 8.53 (d, J=7.6
Hz, 1H, ArH), 8.08 (t, J=8.5 Hz, 2H, ArH), 7.80 (dd, J=
8.6, 4.9 Hz, 2H, ArH), 7.30 (t, J=8.7 Hz, 2H, ArH); "*C
NMR (75 MHz, DMSO-dg) J: 160.81, 158.60, 157.62,
151.88, 140.42, 135.52, 134.32, 132.65, 125.33, 125.16,
125.06, 124.65, 122.29, 120.43, 116.02, 115.73; IR (KBr)
v: 3274.56 (N—H), 1511.43 (C=N) cm '; ESI-HRMS
caled for Ci4H,oFNg [M+H]" 281.0951, found 281.0939.

6-(4- BRAR R 2K 5 )~ U I [5,1-a ] BK 192 (8a): il £ 7 7%
KARIE T B, =i B Em R, 7% 71.1%. mp.
240~242 °C; '"H NMR (300 MHz, DMSO-dq) J: 8.66 (s,
1H, ArH), 8.44 (d, J=7.3 Hz, 1H, ArH), 8.21 (d, J=7.6
Hz, 1H, ArH), 8.15 (d, J=6.9 Hz, 1H, ArH), 7.79 (d, J=
7.6 Hz, 2H, ArH), 7.72 (s, 2H, ArH); *C NMR (75 MHz,
DMSO-dg) o: 159.89, 141.98, 137.82, 135.68, 133.61,
133.35, 126.17, 125.89, 124.92, 124.72, 124.44, 121.42; IR
(KBr) v: 147429 (C=N) cm '; ESI-HRMS calcd for
C14HoBrNsS [M+H]" 359.9762, found 359.9729.

6-(4- AT JE)~ DU I [5,1-a) K55 (8b): ] 46 77 ¥
KRR B, a3 AR, P2 E 63.1%. mop.
232~236 °C; 'H NMR (300 MHz, DMSO-dj) J: 8.66 (d,
J=17.4 Hz, 1H, ArH), 8.45 (d, J=7.7 Hz, 1H, ArH), 8.22
(d, J=7.5 Hz, 1H, ArH), 8.15 (d, J=7.5 Hz, 1H, ArH),
7.79 (d, J=7.8 Hz, 2H, ArH), 7.67 (d, J=7.6 Hz, 2H,
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ArH); *C NMR (75 MHz, DMSO-d) J: 159.99, 141.96,
137.67, 135.98, 135.67, 133.60, 130.43, 126.13, 125.31,
124.90, 124.40, 121.39; IR (KBr) v: 1480 (C=N) cm ';
ESI-HRMS caled for C4HoCINsS [M+H]" 314.0267,
found 314.0258.

6-(4- AR 2K FE )~ U M5, 1-a] Bk B2 (8c): il £ 7 ik
KRR B, e dn o 3 A AR, 72 E 63.1%. mup.
232~236 C; '"H NMR (300 MHz, DMSO-d,) J: 8.64 (d,
J=17.7 Hz, 1H, ArH), 8.44 (d, J=7.9 Hz, 1H, ArH), 8.22
(t,J=7.2 Hz, 1H, ArH), 8.13 (t, J=7.6 Hz, 1H, ArH), 7.82
(dd, J=8.3, 5.4 Hz, 2H, ArH), 7.46 (t, J=8.7 Hz, 2H,
ArH); *C NMR (75 MHz, DMSO-d) 6: 165.57, 162.27,
160.39, 141.90, 138.72, 138.61, 135.62, 133.57, 126.04,
124.88, 124.31, 121.72, 121.68, 121.30, 117.78, 117.48; IR
(KBr) v: 149429 (C=N) cm '; ESI-HRMS calcd for
CsHoFNsS [M+H]" 298.0563, found 298.0549.

3.2 MIFRAELR

2y S 7 vk 2 I 5 B AR B AT B B 2590 T
R RI PO 24590 0 0 R P4 SR K HR e R
(MES)SEER VPN A0 G 0PI Bk 2 B35 14, 77 iR Re il
3y S ST T LY ipr R A A /L DE IR YR S v S R IR
/NER, AREE 18~22 g (BRI 4~5 Ja) ikzhyy, ek
B2 SIS HT— AR T 20~25 C. AHXHERE 45%~
65% i Z= i, W LLE HER R AIROK. Bt ik 24 B 5
6 Ty AN BE, TN T2 S8 78 f K L
JRSE6 A, £ 50 mA, 60 Hz FIZIHL, /N B3 EE B bl 38
Ho0.2 s HILEBERE MK, EUSLEe i — R
/N B, ISR 4 /N B T IR 2SR
32,1 EARA TR

FE VIAZG s scse K/ N BERL 4, A3 K %
IR IS B R EA(DMSO) 1, 43I LA 30, 100,
300 mgekg ' AEIIFE, H50ARBERES,; 424
0.5 h JEHEAT SRR R SEES, 10 AN A& T b
RN BRI, DAGSRAE PR A S 0 R b B 1.
322 EAA I HEER

NGE RPN T W25 B S50 0 i HE RS AL S,
TE 11 3124 B S0 vp 3= 000 5 FLP i BRI 80 R, I
THHE I 95% AT {ERR. BRI RRZG SR F IR % F bt
W 25 75

%4 Bh#4 ¥} (Supporting Information) 1k &%) 5a~5g,
6a~6¢c, Ta~7Tc, 8a~8c¢ HIIZHIILIRETE . BRUEAI = 2 9%
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o i B axX A R AT DL B MNAS T ) 35 (http://sioc-
journal.cn/) N K.
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