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Synthesis and Biological Activities of Novel Triazolesulfonamide
Derivatives Containing Quinolin-2-one Moiety
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Abstract Complex III is an essential component for cellular respiration chain and one of the most important targets of fungi-
cides. According to bioisosterism and combination of bioactive sub-structive, a series of novel triazolesulfonamide derivatives
containing quinolin-2-one moiety were designed and synthesized. The structures of the synthesized compounds were con-
firmed by MS, 'H NMR, *C NMR and elemental analysis. The antibacterial activities of these compounds against porcine
complex IIT were evaluated, and the bioassay results indicated that the target compound 6f [ICso=(45.75+1.02) umol/L]
showed much higher inhibitory potency (more than one-fold higher) against complex III than that of the control amisulbrom
[IC50=(92.96 % 1.30) umol/L], thus compound 6f may recognize as a lead for further structure modification.

Keywords quinolin-2-one; 1,2,4-triazolesulfonamide; porcine succinate-cyctochrome reductase; biological activity; synthe-
sis
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1, J39k, 2B B R mh mE R, B SRR
BERIRI R 22, A R T MR 1) A2 Bk, SEIR TR ERATR I
IRIA PR AR I XS v IR 11 25 R — S RIS, 2R FA
N BRI FL ISR (5, 82%) B i T HUAR (5L, 64%),
T B AT J60T 5, A r SR E B3R (Se, 80%) % 1wy
T HL T FE [H](Sb, 54%).

1.3 BirtEMRNER

TEHI & B A G, AR BT, FRATEAL
GV 6a (MG, FEE T RS AT SR )
SO DL = 2N BT, FRATT R IR B AT 7E 2 Fhigs 7
#4741 THE. DMF. DCM, DMSO, H:, 7& THF. DMF
A1 DMSO H B = %402, {H DMF #1 DMSO 1E #5751,
SR [ B THF fHER, 258 2] THF ¥ S b2
X T, BRI LK b SRR THF R, 245,
BATHBE T RERUIELE . DMAP. K,CO5. Cs,CO;54
NaH X} [ B [F52m, KILLL K,COs Cs,CO3v NaH ik
I 35T 15 B AR UCR ) B AR, R Bl NaH AEBRE,
FSLE ) B i, 7= Ee g m ik 83%. Ak, BT HAsr=
VI3 LA NaH A%k, THF J9i 7T
1.4 BirtEMREERR

G RRARE S L FHIHNE TS 55 T %
2, B3R 2 W5, ZHEMUEYEEY I A —2
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Table 1 The influence of solvent and base on the yield of the product

7 DCM  DMF DMSO THF THF THF THF THF
@ﬁ Et3N Et3N Et3N Et3N Pyridine DMAP K2C03 C52CO3 NaH
SSZ I 8] /b 5 1.5 1.5 3 3 2 1.5 1
W2/ Y% 54 78 75 47 64 70 7 83
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Table 2 Inhibitory activity of the synthesized compounds
against porcine SCR cyt be,
XX
T
= NS0
05 _N,
T N-SO,N(CHg),
6 N=/

tE R )2 /% 1Cse/(umoleL™")

6a H 35 —

6b 6-F <10 —

6¢ 6-Br 24 —

6d 6-Cl 22 —

6e 6-Me 30 —

of 8-Me 59 45.754+1.02

6g 6,8-Me, <10 —

6h 7,8-Me, 18 —

6i 6-Cl-8-Me 35 —

6j 5-Cl-8-Me 25 —

6k 7-Cl-8-Me <10 —

6l 6-F-8-Cl1 <10 —

6m 6-F-8-Br <10 —

6n 5,8-F, 27 —
Amisulbrom — 45 92.96+1.30

X3S, FEE M T FRERL(200~300 H AT SRR AR 75
Syl T SR 4, AT A isEEFE SN 60~90 C;
e R I JC R R UL B, 35 53 B 4l Bk 22 4
3.2 ZLWHE
3.2.1 PR 189 A R

TER SR IR, ¥ 3.03 g =&ML AT
BT 15 mL P& F e, A 237 g FbiE, 7EIK
WA N EMER N 2.64 ¢ ARIEELS, N AIZ108 1 h,
WNTE R G 20K, TEHIRAM N REL 16 h, RMN5E
G, REZE WL, BEKRAERFERMG TN 15
mL /K19 mL Z8%, &M 1 h, i3, FH 6 mL/KF 6
mL ZEEPREPIR, B8 AGAE A, 75 60~70 CHMAET
HA T2 A 1, I 92%"
3.2.2 WK 2 696K

2B 0.52 ¢ FNE] 0.90 g BREREH 1) DMF ¥
o, BERE L hE, UKIBSE RSN 0.37 g N,N-— FIAE
MM &, M SEA G, AN KERIK, & F R,
ToKBR RN T, 28 KA TC MRy, b &R
fig, ROAT B K Bk, ST, S m 2, iR
90%2!,
3.2.3 a4k 3 696 %

Ak 2.00 g BT 25%EEBRAKIEW L, 5 CF
WANGAR, RN 0.5h, FE, fmEsEak 3, iex
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91.1%"7.
3.2.4 MR 4 695 R

FREL 22.40 g BRERER, I 68 mL /K, FFRRERHN 7€ 4
WRRIE IR ZIRET, N 6 g MM IIREL, SRS
T 7.28 g PAEBREIA T 34.8 mL TR R, 9 0[]
N1h, HiRbirE, RN GRS, FE, TE Kk, A
B Gs, A G, AR 4a~4n.

3.2.5 w4k 5 894 %

FREX 10.48 ¢ L2579, F1 7 mL &AIRE, HidE
A1JE B, TN 27.70 g AICL; (IEK), FiMN5E4)E, B
EEZRER, BHERYBEINKKT, g, S0
[ 44, FHF R s 4G A, 7930 (A4 Sa~5n.

WE R -2(1H)- B (Sa): (1 ([ &, 7% 89%. m.p.
199~200 °C; "H NMR (400 MHz, DMSO-d;) d: 12.70 (s,
1H, NH), 7.83 (d, J=9.6 Hz, 1H, Ar-H), 7.59~7.56 (m,
1H, Ar-H), 7.52~7.50 (m, 1H, Ar-H), 7.31 (d, J=7.6 Hz,
1H, Ar-H), 6.73 (d, J=9.6 Hz, 1H, Ar-H), EI-MS m/z:
145.92 (M").

6- 5 EMR-2(1 H)-F(5b): FIEE, 775 54%. m.p.
270~271 °C; "H NMR (600 MHz, DMSO-d;) J: 11.84 (s,
1H, NH), 7.88 (d, J=9.6 Hz, 1H, Ar-H), 7.55 (d, J=8.0
Hz, 1H, Ar-H), 7.40 (d, J=4.8 Hz, 1H, Ar-H), 7.31 (d, J=
7.8 Hz, 1H, Ar-H), 6.57 (d, J=9.6 Hz, 1H, Ar-H); EI-MS
m/z: 163.92 (M").

6-IREMR-2(1H)-Fi(5¢): FAEE, 3 74%. mp.
268~269 ‘C; "H NMR (600 MHz, DMSO-d;) d: 11.89 (s,
1H, NH), 7.93 (s, 1H, Ar-H), 7.88 (d, J=9.6 Hz, 1H,
Ar-H), 7.65 (d, J=6.0 Hz, 1H, Ar-H), 7.25 (d, J=9.0 Hz,
1H, Ar-H), 6.56 (d, J=9.6 Hz, 1H, Ar-H); EI-MS m/z:
22293 (M).

6-FEMR-2(1H)-Fi(5d): FIEEE, 725 70%. m.p.
267~268 ‘C; "H NMR (600 MHz, DMSO-d;) d: 11.90 (s,
1H, NH), 7.89 (d, J=9.0 Hz, 1H, Ar-H), 7.80 (s, 1H,
Ar-H), 7.54 (d, J=8.4 Hz, 1H, Ar-H), 7.31 (d, J=9.0 Hz,
1H, Ar-H), 6.57 (d, J=9.6 Hz, 1H, Ar-H); EI-MS m/z:
179.84 (M").

6- H 5 W WK -2(LH)- T (Se): A T [E 4K, 723 80%.
m.p. 233~234 ‘C; '"H NMR (600 MHz, DMSO-d) o:
11.68 (s, 1H, NH), 7.80 (d, J=8.0 Hz, 1H, Ar-H), 7.43 (s,
1H, Ar-H), 7.31 (d, J=8.8 Hz, 1H, Ar-H), 7.20 (d, J=7.2
Hz, 1H, Ar-H), 6.46 (d, J=9.6 Hz, 1H, Ar-H), 2.32 (s, 3H,
CHa); EI-MS m/z: 159.74 (M").

8- FF1 35k s Wk -2( 1LH)- Bl (56): A (B [ 4K, 72 82%.
m.p. 219~220 C; 'H NMR (600 MHz, DMSO-d) o:
10.93 (s, 1H, NH), 7.90 (d, J=9.6 Hz, 1H, Ar-H), 7.50 (d,

Chin. J. Org. Chem. 2016, 36, 1065~1072
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J=9.6 Hz, 1H, Ar-H ), 7.35 (d, J=7.8 Hz, 1H, Ar-H),
7.10 (d, J=7.8 Hz, 1H, Ar-H), 6.51 (d, J=7.8 Hz, 1H,
Ar-H), 2.42 (s, 3H, CHs); EI-MS m/z: 159.36 (M").

6,8- — I JE 1 Wk -2(1 H)- B (Sg): A Bk, 72 R
86%. m.p. 228~230 ‘C; '"H NMR (600 MHz, DMSO-dj)
9: 11.20 (s, 1H, NH), 7.94 (d, J=9.6 Hz, 1H, Ar-H), 7.75
(d, J=8.0 Hz, 1H, Ar-H), 7.63 (d, J=8.4 Hz, 1H, Ar-H),
6.67 (d, J=9.6 Hz, 1H, Ar-H), 2.47 (s, 3H, CH;), 2.81 (s,
3H, CH;); EI-MS m/z: 173.53 (M").

7.8- — BB WK -2(1H)- B (Sh): [ [ A, PR
80%. m.p. 198~200 ‘C; '"H NMR (600 MHz, DMSO-dj)
d: 10.79 (s, 1H, NH), 7.84 (d, J=9.0 Hz, 1H, Ar-H), 7.40
(d, J=7.2 Hz, 1H, Ar-H), 7.03 (d, J=7.8 Hz, 1H, Ar-H),
6.44 (d, J=9.6 Hz, 1H, Ar-H), 2.34 (s, 3H, CH;), 2.32 (s,
3H, CH;); EI-MS m/z: 173.58 (M ).

6- 4 -8- FF1 35 W WK -2(1LED)- i (Si): 1 €0 ] Ak, 7 2R
73%. m.p. 176~178 “C; '"H NMR (600 MHz, DMSO-d;)
9: 11.08 (s, 1H, NH), 7.88 (d, J=9.6 Hz, 1H, Ar-H), 7.65
(s, 1H, Ar-H), 7.35 (d, J=8.0 Hz, 1H, Ar-H), 6.57 (d, J=
9.6Hz, 1H, Ar-H), 2.38 (s, 3H, CH;); EI-MS m/z: 193.95
M.

7- % -8- F BL M bk 21 F)- B (Sk): [ A, PR
64%. m.p. 236~238 ‘C; '"H NMR (600 MHz, DMSO-dj)
5: 11.08 (s, 1H, NH), 7.91 (d, J=8.0 Hz, 1H, Ar-H), 7.53
(d, J=7.2 Hz, 1H, Ar-H), 7.25 (d, J=7.8 Hz, 1H, Ar-H),
6.53 (d, J=8.0 Hz, 1H, Ar-H), 2.47 (s, 3H, CH;); EI-MS
m/z: 193.96 (M").

8-5-6-FE MR -2(1LH)-FR(5)): AR, 72K 47%.
m.p. 220~222 ‘C; '"H NMR (600 MHz, DMSO-dy) &:
10.67 (s, 1H, NH), 7.93 (d, J=9.6 Hz, 1H, Ar-H), 7.88 (d,
J=8.0 Hz, 1H, Ar-H), 7.66 (d, J=8.0 Hz, 1H, Ar-H), 6.67
(d, J=8.4Hz, 1H, Ar-H); EI-MS m/z: 197.67 (M").

8-TR-6- S EMR-2(1LH)-FF(5m): [ B fEAA, 72% 50%.
m.p. 221~223 C; 'H NMR (600 MHz, DMSO-d) o:
10.67 (s, 1H, NH), 7.93 (d, J=9.6 Hz, 1H, Ar-H), 7.88 (d,
J=8.0 Hz, 1H, Ar-H), 7.66 (d, J=8.0 Hz, 1H, Ar-H), 6.67
(d, J=8.4Hz, 1H, Ar-H); EI-MS m/z: 240.947 (M").

5,8- “HEMR-2(1H)-FH(Sn): A REE, 72 44%,.
m.p. 233~235 ‘C; '"H NMR (600 MHz, DMSO-dy) &:
12.05 (s, 1H, NH), 7.99 (d, J=8.4 Hz, 1H, Ar-H), 7.45 (d,
J=6.4 Hz, 1H, Ar-H), 7.02 (d, J=8.4 Hz, 1H, Ar-H), 6.64
(d, J=9.6 Hz, 1H, Ar-H); EI-MS m/z: 181.46 (M").

32.6 HiR4 6 8946 %

¥ 0.223 g FABF=M1 0.08 g NaH (41 N 60%)1E

AN THF 264 1 h, A 0.27 g Fhafk 3, M 5E4
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o, K, A& HEROIAER, TKBBRMNTE, HE
W32 B A 54 6a~6n.

3-(2(1H)- 4V Fk e k- 1 - B il 5 2 )- IV, V- — PR - 1 -
1,2,4- — M- 1-f B 1% (6a): A B4R, 723 83%. m.p.
110~112 °C; "H NMR (600 MHz, DMSO-d;) d: 9.60 (s,
1H, N-CH), 8.66 (d, J=8.4 Hz, 1H, Ar-H), 8.10 (d, J=7.8
Hz, 1H, Ar-H), 7.83 (d, J=7.2 Hz, 1H, Ar-H), 7.71~7.67
(m, 2H, Ar-H), 7.51 (d, J=8.0 Hz, 1H, Ar-H), 2.92 (s, 6H,
2N-CH;); *C NMR (100 MHz, CDCl5) §: 159.56, 154.10,
148.43, 144.06, 130.82, 138.82, 134.94, 130.81, 127.48,
126.73, 124.22, 114.12, 38.33; EI-MS m/z: 383.29 (M").
Anal. calcd for C3H3N505S,: C 40.72, H 3.42, N 18.27, S
16.73; found C 40.89, H 3.322, N 18.14, S 16.56.

3-(6- 9 -2(1 H)- 5 V. 55 1 Mk - 1 - 5 il gk % ) -V, N- — R
Fe-1H-1,2,4- = M- 1- L% (6b): AT EAE, PR 56%.
m.p. 154~156 ‘C; '"H NMR (400 MHz, DMSO-d;) o:
9.62 (s, 1H, N-CH), 8.63 (d, J=9.0 Hz, 1H, Ar-H), 8.42 (s,
1H, Ar-H), 7.96 (d, J=9.0 Hz, 1H, Ar-H), 7.63~7.62 (m,
1H, Ar-H), 7.58~7.59 (m, 1H, Ar-H), 2.93 (s, 6H,
2N-CH3); “C NMR (100 MHz, DMSO-d;) J: 161.38,
159.11, 153.86, 141.75, 135.28, 127.95, 122.88, 119.67,
118.12, 116.86, 38.41; EI-MS m/z: 401.28 (M"). Anal.
caled for C3H;,FNsOsS,: C 38.90, H 3.01, N 17.45, S
15.98; found C 39.07, H2.877, N 17.66, S 16.23.

3-(6- ¥R -2(1H)- 58, V. F e bk - 1 - 225 sk 6 2% )-V, V- — H
FE-1H-1,2,4- — M- 1-FERERZ (60): IR, 775 63%.
m.p. 168~169 ‘C; '"H NMR (600 MHz, DMSO-d) o:
9.59 (s, 1H, N-CH), 8.62 (d, J=8.4 Hz, 1H, Ar-H), 8.41 (s,
1H, Ar-H), 7.95 (d, J=8.4 Hz, 1H, Ar-H), 7.62 (d, J=8.4
Hz, 1H, Ar-H), 7.57 (d, J=8.4 Hz, 1H, Ar-H), 2.93 (s, 6H,
2N-CH;); “C NMR (100 MHz, DMSO-ds) J: 160.86,
158.37, 152.04, 147.65, 145.48, 139.53, 129.44, 127.08,
126.97, 122.08, 120.39, 115.02, 111.72, 38.27; EI-MS m/z:
462.25 (M+). Anal. caled for C;3H,BrNsOsS,: C 33.77, H
2.62,N 15.15, S 13.87; found C 34.02, H 2.750, N 14.94, S
13.71.

3-(6- 5 -2(1H)- 58, V. F5 1 Ik - 1 - 225 sk 6 2% )-V, V- — HY
FE-1H-1,2,4- =M 1-TE IR (6d): A ELE K, 725 60%.
m.p. 153~155 ‘C; '"H NMR (600 MHz, DMSO-d) o:
9.61 (s, 1H, N-CH), 8.63 (d, J=9.0 Hz, 1H, Ar-H), 8.26 (s,
1H, Ar-H ), 7.85 (d, J=9.6Hz, 1H, Ar-H), 7.70 (d, J=9.0
Hz, 1H, Ar-H), 7.59 (d, J=8.4 Hz, 1H, Ar-H), 2.94 (s, 6H,
2N-CH;); “C NMR (100 MHz, DMSO-dg) J: 159.38,
154.77, 148.81, 143.38, 141.87, 125.50, 131.83, 131.73,
129.66, 127.97, 126.94, 115.17, 38.32; EI-MS m/z: 417.07
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R

(M™). Anal. caled for C3H,,CIN;sOsS,: C 37.37, H 2.89, N
16.76, S 15.35; found C 37.66, H2.716, N 16.46, S 15.60.

3-(6- F J-2(1 H)- 58 1. R IR - 1 - R Tt 258 ) -V, V- — H
FE-1H-1,2,4- — M- 1-FEBEIZ (6e): B [ER, 775 82%.
m.p. 148~150 ‘C; '"H NMR (600 MHz, DMSO-d) o:
8.72 (s, 1H, N-CH), 8.18 (d, J=9.6 Hz, 1H, Ar-H), 7.63~
7.60 (m, 2H, Ar-H), 7.53 (d, J=8.4 Hz, 1H, Ar-H), 7.27
(d, J=8.4 Hz, 1H, Ar-H), 3.03 (s, 6H, 2N-CH3), 2.52 (s,
3H, CH;); “C NMR (100 MHz, DMSO-ds) o: 154.99,
149.45, 144.26, 138.87, 137.21, 132.73, 128.84, 122.90,
122.76, 122.35, 109.45, 33.80, 16.51; EI-MS m/z: 397.19
(M+). Anal. calcd for C4HsNsO5S,: C 42.31, H 3.80, N
17.62, S 16.14; found C 42.13, H 3.636, N 17.72, S 15.99.

3-(8-F 221 H)- 58 7 J W - 1 - B s 258 ) -V, V- — H
Fe-1H-1,2,4- =W 1T ¥ i (66): 4k, P2 % 76%.
m.p. 119~120 °C; '"H NMR (400 MHz, CDCl5) 6: 8.72 (s,
1H, N-CH), 8.24 (d, J=8.8 Hz, 1H, Ar-H), 7.66 (d, J=7.6
Hz, 1H, Ar-H), 7.52 (d, J=6.4 Hz, 1H, Ar-H), 7.41~
7.45(m, 1H, Ar-H), 7.27 (d, J=8.8 Hz, 1H, Ar-H), 3.04 (s,
6H, 2N-CH;), 2.38 (s, 3H, CH;); >C NMR (100 MHz,
CDCLy) 0: 161.22, 154.22, 146.27, 144.47, 141.60, 136.44,
130.80, 127.12, 126.77, 125.28, 112.75, 38.72, 17.20;
EI-MS m/z: 397.33 (M+). Anal. calced for Ci4H;5sN505S,: C
4231, H 3.80, N 17.62, S 16.14; found C 42.59, H 3.755,
N 17.39, S 16.37.

3-(6,8-— F 321 -5 MV 356 W pf- 1 - S A 1 325 )- IV, V-
TR 1HA1,2,4- = LB i (6g): R AR, 7R
86%. m.p. 134~136 C; '"H NMR (400 MHz, CDCl5)
8.73 (s, 1H, N-CH), 8.13 (d, J=8.8 Hz, 1H, Ar-H), 7.41 (s,
1H, Ar-H), 7.36 (s, 1H, Ar-H), 7.21 (d, J=8.8 Hz, 1H,
Ar-H), 2.61 (s, 6H, 2N-CH3), 2.45 (s, 3H), 2.33 (s, 3H,
CH;); °C NMR (150 MHz, DMSO-d;) d: 161.27, 153.77,
146.26, 143,07, 140.85, 136.81, 136.10, 133.15, 127.34,
124.22, 112.81, 38.82, 21.43, 17.13; EI-MS m/z: 411.03
(M+); Anal. calcd for C;sH7NsOsS,: C 43.79, H 4.16, N
17.02, S 15.59; found C 43.90, H 4.072, N 16.74, S 15.38.

3-(7,8- FH 21 H)- 580 0 35 A R - 1 - SR Tt 5 255 )- IV, V-
TR EE1HA12,4- = M 1-TE TR i (6h): A U AR, R R
86%. m.p. 118~119 “C; '"H NMR (400 MHz, CDCl5) :
8.71 (s, 1H, N-CH), 8.18 (d, J=8.4 Hz, 1H, Ar-H), 7.56
(d, J=8.0 Hz, 1H, Ar-H), 7.35 (d, J=8.4 Hz, 1H, Ar-H),
7.17 (d, J=8.4 Hz, 1H, Ar-H), 3.04 (s, 6H, 2N-CH3), 2.44
(s, 3H, CHs), 2.31 (s, 3H, CH3); “C NMR (100 MHz,
CDCly) 8: 161.38, 154.42, 146.22, 144.59, 141.44, 139.02,
133.99, 129.84, 125.60, 124.36, 111.65, 38.85, 20.58,
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12.94; EI-MS m/z: 41129 (M ). Anal. caled for
CysH7N505S,: C 43.79, H 4.16, N 17.02, S 15.59; found C
43.94, H 4.045,N 16.83, S 15.83.

3-(6- 54, -8- I 3 -2(1 H)- %8 WP 26t 1 I - 1 - 5 F g 2% )-
N,N-"-F3E-1H-1,2.4- = M- 1- Bk Bz (oi): A E 44, 7=
K 64%. m.p. 148~150 °C; '"H NMR (600 MHz, CDCl;)
3:9.62 (s, 1H, N-CH), 8.60 (d, J=8.0 Hz, 1H, Ar-H), 8.05
(s, 1H, Ar-H), 7.72 (s, 1H, Ar-H), 7.6 (d, J=8.0 Hz, 1H,
Ar-H), 2.95 (s, 6H, 2N-CHj), 2.26 (s, 3H, CH3); °C NMR
(100 MHz, DMSO-d;) d: 159.62, 153.94, 144.18, 142.08,
137.93, 131.12, 127.58, 124.33, 114.26, 38.36, 16.56;
EI-MS m/z: 431.08 (M"). Anal. calcd for C,4,H;4,CIN5OsS,:
C 38.93, H 3.27, N 16.22, S 14.85; found C 38.79, H
3.055,N 16.59, S 14.57.

3-(5-54-8- FH 2k -2(1L.H)- % V. ik vl Wbk - 1- 5 k7 ik )-
N,N-"-F 31 H-1,2,4- =M1 L% (6): A (44, 7=
# 68%. m.p. 150~152 C; '"H NMR (600 MHz, CDCls)
3:9.63 (s, 1H, N-CH), 8.79~8.77 (m, 1H, Ar-H), 7.73 (d,
J=8.6 Hz, 1H, Ar-H), 7.69~7.65 (m, 2H, Ar-H), 2.96 (s,
6H, 2N-CH3), 2.26 (s, 3H, CH;); °C NMR (100 MHz,
DMSO-dg) d: 162.22, 158.36, 144.24, 140,67, 136.85,
131.41, 126.80, 125.61, 124.64, 122.67, 120.36, 37.37,
23.68; EI-MS m/z: 431.26 (M "). Anal. caled for
C4H4CIN5O5S,: C 38.93, H3.27, N 16.22, S 14.85; found
C 38.69, H3.055,N 15.99, S 15.17.

3-(7- 54, -8- H 3 -2(1 H)- 58 TP 26 1 I - 1 - 5 i i 2% )-
N,N-"FJE-1H-1,2,4- =Me-1-T ik fiiz (6k): 1 (0 [E 44, 7=
#E 76%. mp. 143~ 145 C; 'H NMR (600 MHz,
DMSO-dg) d: 9.62 (s, 1H, N-CH), 8.67 (d, J/=8.4 Hz, 1H,
Ar-H), 7.95 (d, J=8.4 Hz, 1H, Ar-H), 7.70 (d, J/=8.4 Hz,
1H, Ar-H), 7.57 (d, J=8.4 Hz, 1H, Ar-H), 2.94 (s, 6H,
2N-CH3), 2.33 (s, 3H, CH;); *C NMR (100 MHz,
DMSO-dg) d: 159.50, 154.33, 148.30, 143.69, 135.10,
132.60, 127.69, 126.32, 125.42, 113.07, 38.27, 13.66;
EI-MS m/z: 431.13 (M"). Anal. calcd for C,4H;4CIN;5O5S,:
C 38.93, H 327, N 16.22, S 14.85; found C 38.99, H
3.7055,N 16.49, S 14.57.

3-(8- 5 -6- T, -2(1 H)- 2 V. 358 1 b - 1 - 356 ik ik 2 )-V, V-
T L 1H-1,2,4- =M Rl (6L): B A, PR AR
53%. m.p. 168~170 “C; 'H NMR (600 MHz, DMSO-d;)
8:9.62 (s, 1H, N-CH), 8.72 (d, J=8.0 Hz, 1H, Ar-H), 8.09
(d, J=6.6 Hz, 1H, Ar-H), 7.96 (d, J=8.0 Hz, 1H, Ar-H),
7.71 (d, J=8.0 Hz, 1H, Ar-H), 2.95 (s, 6H, 2N-CH;); "*C
NMR (100 MHz, DMSO-de) d: 159.78, 159.28, 157.32,
154.34, 148.36, 142.67, 138.08, 132.20, 128.20, 121.04,
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115.64, 38.26; EI-MS m/z: 435.10 (M"). Anal. calcd for:
C3H;,CIFNsOsS,: C 35.83, H 2.54, N 16.07, S, 14.71;
found C 36.12, H2.393, N 16.27, S 14.46.

3-(8- 7R -6- T, -2( 1 H)- 42 V. & 178 Ik - 1 - 26 Fidk 5k 365 )- IV, V-
TR HA1,2,4- = M-I RE e (6m): [ EE AR, PR
50%. m.p. 185~187 ‘C; 'H NMR (400 MHz, DMSO-d)
J: 8.72 (s, 1H, N-CH), 8.25 (d, J=8.8 Hz, 1H, Ar-H), 7.80
(d, J=7.6 Hz, 1H, Ar-H), 7.45 (d, J=8.0 Hz, 1H, Ar-H ),
7.37 (d, J=8.8 Hz, 1H, Ar-H), 3.07 (s, 6H, 2N-CH;); "*C
NMR (150 MHz, DMSO-d,) d: 159.95, 159.23, 157.47,
154.48, 148.39, 142.83, 139,08, 128.05, 123.02, 115.52,
111.39, 38.29; EI-MS m/z: 479.03 (M"). Anal. calcd for
Ci3H, BrFNsOsS,: C 32.51, H 2.31, N 14.58, S 13.35;
found C 32.66, H 2.604, N 14.76, S 13.57.

3-(5,8- 9 -2(1LH)- 58I FE W Wk - 1 - e g 266 ) -V, V- —
FAJE-1H-1,2,4- = M- 1B (6m): (A, 772K 43%.
m.p. 172~174 ‘C; '"H NMR (400 MHz, DMSO-dy) ¢:
9.65 (s, 1H, N-CH), 8.79 (d, J=9.2 Hz, 1H, Ar-H), 7.75~
7.69 (m, 2H, Ar-H), 7.56~7.51 (m, 1H, Ar-H), 2.98 (s,
6H, 2N-CH;); C NMR (100 MHz, CDCl3) 6: 159.10,
155.14, 153.87, 151.36, 148.52, 134.45, 123.53, 115.45,
111.07, 38.28; EI-MS m/z: 419.22 (M"). Anal. calcd for
C3H,1FoN505S,: C 37.23, H 2.64, N 16.70, S 15.29; found
C 37.33, H 2.470,N 16.74, S 15.38.

3.2 FEMMRGE

PRI -t R o FIEJFEEE T2 FR-MREaER o
A ERFAN G E bel E &), RIZRRAE A4 T
(QCR) % P 5 7 92 M F —20 C Uk A B 5 77
)% DBH, fll cytochrome ¢, Fifffk. T —80 ‘Cik
FEECH 2 B VR AT B, InTA Y NayHPO,-NaH,PO, 2%
MRRRE R N 18 nmol/L, K EiE. ¥eif 3 mL
AT, ERABN 1.8 mL AR R SRk o
A 900 pL 0.2 mol/L fJ Na,HPO,-NaH,PO, 2% M (pH
6.5) 2 £ 9 100 mmol/L 120 pL 30 mmol/L ] EDTA
FLYRE N 2 mmol/L. 180 pL 1 mmol/L fJ cytochrome ¢
FEAWE A 100 pmol/L, 9 uL 12 mmol/L ) DBH2 %4
WEAN 60 pumol/L. 13.5 puL 0.1 mol/L [12:757) lauryl
maltoside (n-dodecyl-f-D-maltoside) & £ ¥k £ & 750
pumol/L, J/KANFFARFAZ 1795 uL. Hrf, DBH, /&1 DB
A R &S, 1 DBH, +40% 5 H%E 4L, Rtk
INEGET, PIAN R 2 K AR AERE RN, 1% RN RE i — Fl
JIEi 8 4 227577 lauryl maltoside AT, F EH7E pH 6.5 )
Na,HPO,4-NaH,PO, G2 H1 AR JEE s W fe A%, - BT RE ) 381
BRIz B -3 ¢ SIS RIS /). BRIITE 23 C
TEIR KA 22 600 r/min FIREJFESFAE T, FREGIEM, X
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BT IMAZ S HAMEEY) DBH, G 1E5% 100 s, I
BRI RN AN R M. 1 5 uL DA F MR
£ 18 nmol/L IS B, WK R PN 0.05
nmol/L, XN 5 min, W27 KN 550 nm &b W5 TEY)
cytochrome ¢ YEWR U FIIE TN, RAE LR MEVE R P A 5256 05,
EHRYTEFEAHIL 5%. cytochrome ¢ [ JRH 6 R EL
N 18.5 mLemol 'ecm . HELTE R NFFIAIP cytochrome
c WL /= EIHIA LR, PR ERg R S R 2
B 21 B0 B g s S PRI T L

FHE AN H6 BE T e fE VRN IR FE R, ARIR
JEE ()00 ) R0 0T I ) S R Bl 3. b SR B B
buffer X 7£ 1.8 mL & RFIMAJEYF 2 pL DMSO,
D0 JE B S, I E B A R R A . R
CACPAR A R PR AR B, B ) T Tl T PR RS e R
AEFE: MR BAAE LR e, KOG B R N R R P,
FEXTI (] Ze EOL & 15 B R L. K4 i S5 0 HRAH B B
28, 1Cso (EARSE T 1 Y 2 AU A3 21

max —min
1+1 OX7 log IC50

ATy XS LY B FN I ) B 5 B 1 AR
HFVE P E 4 B, maxs min N S FERTZEH) . A
G, AR E T AR A B /MEL, xS R R R
£, ICso 5% BE TGN S0%0 b 41011 7714 B .

y=min+

#HBh#1 %L (Supporting Information) HAr{b &4 6a~
6n [¥] '"H NMR. ">C NMR #I MS JE#4 &, X et a)
DL 9l MAS 1] 99 3285 (http://sioc-journal.cn/) b T %
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