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RSN SR 2-67, IR T 15 AN 2-7555-3,4- A S MR ATAE Y, BRSPS TS
WIEER. WD BRI 45 R TR, KA 11 RSz il R0 5 1 0 2 25 3 535 (A vs o, 55 B0 et R
(AHE 2R, 2-3-LAREEEEE)-3,4- A 7w R s Ak 25 (45) 4 /KRG SR 14 19 ECso A 3.8495 pgemL ', F
Xt REFE 1 (4.6328 pgemL ™). HA g 5 AMEE Y /N E LRI ECsy (7.4583~15.4495 pgemL™ )L T H # i
(16.0137 pgemL "), Frf 2-(4-FAUFRIE R EL)-3,4- A ST MR UL Bh (4D IR N B35, AR AR 30 B 77U K JF R AR & 7 B
SR

KRB 2-75HE-3,4- A SRR, AR B MO R

Design, Synthesis and Structure-Activity Relationships of
Plant-Based 2-Aryl-3,4-dihydroisoquinolin-2-iums as
Potential Antifungal Agents

Chen, Wei™™ Zuo, Huailong” Li, Yuxin® Liu, Jiang” Zhou, Xianli”
(“ School of Life Science and Engineering, Southwest Jiaotong University, Chengdu 610031)
(® State Key Laboratory of Elemento-organic Chemistry, Nankai University, Tianjin 300071)

Abstract In order to discover more potent antifungal, a series of 2-aryl-3,4-dihydroisoquinolin-2-iums were reasonable de-
signed and productive synthesized by introducing benzoic acid and phenol pharmacophores into the 2-position of isoquinoline.
Their structures were identified by NMR and HRMS. The preliminary in vitro antifungal results showed that most of the title
compounds exhibited moderate to significant inhibitory activities against various phytopathogenic fungi at 50 pgemL™', and
were equal to controls (chlorothalonil, carbendazim). The concentration of 50% inhibition rate (ECsg) of 2-(3-ethoxycarbonyl-
phenyl)-3,4-dihydroisoquinolin-2-ium (4j) against R. solani was 3.8495 pgemL ', which was significantly superior to chloro-
thalonil (4.6328 pgemL™"). All the ECs, values of 5 compounds (7.4583~15.4495 pgemL™") against R. cerealis were better
than chlorothalonil (16.0137 pgemL™"), and 2-(4-methoxycarbonylphenyl)-3,4-dihydroisoquinolin-2-ium (4f) is the best one.
The present results provide valuable information for development of plant-based antifungal agents.

Keywords 2-aryl-3,4-dihydroisoquinolin-2-ium; botanical; antifungal activity; structure-activity relationship
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£1 HRLEY 4a~4d0 FIBEKIMETYE (50 mgeL”, %)
Table 1 In vitro antifungal activities of target compound 4a~4o (50 mgeL™', %)

No. AS* FG PC SS RS CcC PP FM HM CL RC
4a 61.1 100.0 69.2 29.5 99.8 68.4 93.5 94.4 97.0 100.0 98.2
4b 35.7 75.0 41.9 21.2 68.8 63.2 90.3 94.4 97.0 96.8 86.0
4c 42.9 75.0 58.1 69.2 50.0 63.2 80.6 77.8 66.7 71.0 89.5
4d 35.7 50.0 9.7 50.0 65.6 52.6 71.0 66.7 45.5 64.5 89.5
4e 222 10.7 88.5 29.5 12.9 60.9 64.5 333 42.4 41.9 80.7
4f 63.6 30.8 67.7 66.7 100.0 57.1 100.0 62.5 66.7 64.7 100.0
4g 54.5 53.8 22.6 44.4 60.7 35.7 50.0 313 222 17.6 38.5
4h 36.4 69.2 45.2 50.0 71.4 50.0 73.1 56.3 55.6 353 92.3
4i 72.7 19.2 67.7 100.0 80.4 71.4 84.6 75.0 77.8 64.7 100.0
4j 72.7 57.7 67.7 72.2 100.0 42.9 88.5 68.8 61.1 47.1 100.0
4k 72.7 46.2 54.8 55.6 100.0 64.3 92.3 68.8 66.7 353 100.0
41 36.4 38.5 16.1 66.7 53.6 42.9 84.6 313 44.4 17.6 38.5
4m 27.3 23.1 9.7 27.8 53.6 7.1 19.2 25.0 222 59 38.5
4n 72.7 34.6 51.6 83.3 100.0 57.1 53.8 56.3 50.0 23.5 100.0
40 18.2 38.5 25.8 72.2 42.9 28.6 76.9 25.0 50.0 23.5 15.4

CH’ 90.9 57.7 80.6 100.0 91.1 57.1 92.3 87.5 72.2 70.6 100.0

CA® 54.5 100.0 48.4 100.0 100.0 21.4 92.3 81.3 100.0 100.0 100.0

* AS: Alternaria solani, FG: Fusahum graminearum, PC: Phytophthora capsici, SS: Sclerotinia sclerotiorum, RS: Rhizoctonia solani, CC: Cercosporaara chidicola,

PP: Physalospora piricola, FM: Fusarium moniliforme Sheld, HM: Helminthosporium maydis Nisik & Miy, CL: Colletotrichum lagenarium, RC: Rhizotonia cerealis.

bCH: Chlorothalonil, CA: Carbendazim.

K2 AR KRG BRI BRI SOR 9 1 1) ECso (ngemL )
Table 2 ECs, (ugemL ") of some compounds against R. solani and R. cerealis
No. R. solani R. cerealis
ECs Toxic regression equation r ECs Toxic regression equation r
4f 5.0256 y=2.0389x+3.5703 0.9709 7.4583 y=2.4912x+3.2577 0.9989
4i — — — 10.8475 y=2.4888x+2.6024 0.9984
4j 3.8495 y=1.5781x+4.0761 0.9835 10.0970 y=2.8167x+2.4458 0.9879
4k 9.3223 y=2.6780x+2.4036 0.9730 15.4495 y=2.7646x+2.1142 0.9986
4n 10.7726 y=2.9948x+1.9084 0.9829 13.3171 y=2.8105x+2.1487 0.9976
CH* 4.6328 y=2.1850x+3.5451 0.9933 16.0137 y=2.5731x+2.1887 0.9960

“ CH: Chlorothalonil.

Wi, 4a~dc, de, 4i F 4k FIHH]IZE KT 60.0%, H8TFH
PEXF IR 245(<<57.1%); 4a F1 4b X KRS 1 95 81 A0 35 1k
(94.4%) T X HEFE(<87.5%). #E—25 ECs, MIik4s H %
BI (£ 2), 4f, 4j, 4k, 4n XK TGS ) ECsy N
3.8495~10.7726 pgemL ', - 4j (3.8495 ugemL "l
F X FEBE 7 (4.6328 pgemL "), 4f (ECso=5.0256
pgemL )5 HIE AL, 4f, 4i~4k F1 4n SNSRI
B [ ECso (7.4583~15.4495 pgemL )RR T B H &
(16.0137 pgemL ™), 4f F A& 3.

ESCHR[12, 13, 1776 EURF TR R B, 2 0 i S e b A
KEERIRZ, FEWENR 2-17 R 2K M S 25 R0 A1 8 K IR 2K 24
R #E B B i, 9F B 2R BRI R AR
J5. r BCHE I B AT RN B R A R . (1)E
A K2 BT A, S 55 T B A T
Whitt[4a (2-OH-5-C1)>4b (2-OH-5-Br)>>4c¢ (2-OH-5-
NO,)]. ()FERHFEREZ A, K RERAT A IS
PEAR T 2 H R [4f (4-COOCH;)~4i (4-COOC,Hy,) > 4e
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(4-COOH)]. (3)4HUAAE R A HERES, R A7 T-ZRIA[1) 3/4
7, BT #0135t [4f (4-COOCH;)~4i (4-COOC,-
H,)>4h (3-COOCH;)>4g (2-COOCH3)]. (4)24 R Ny H#iig
AR 2 B8 3 0L B, 00 B 9 M TG B S X [k (3.5-
(COOCHs;),) 5 4h, 41 (2,5-(COOCHs,),) 5 4g]. (5)EgHrh
B /NG PTG 22 5 (4f 5 4i, 4h 5 4)). Bk
T, AE SRR N AL 5N IR SRR R S 24 3% ] T
PR AR IR G . E SRy 2R 2 A AT AR
(4a~4d), ZRIE AT 55 HLBE PG 00 B v 1 A0 40 R
JUUE S TN TR F R SR 4 AT AR ) (de~4o), HUAR
£ R AT 2RIE 3/4 S SEAR.

Hig

ASCHIT A B T HEEz, BRI RAER RIS 2
BB 5 NFERI 2-00, Wit IFE T 15 4> 2-955E-3,
4- S B ERAT A4 4a~40, FIF] NMR F1 HRMS £ 5&

TIEEM. 12 50 mgeL " MM F, KM &Y
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HEA P ER R B A Y, RS S
Yo HERE T BV A2 B R A 2. 4a, 4f, 4j, 4k A1 4n X KRS
SURGR BRI AT /N2 SURE 9 B 1 2 ik 98.0% A |,
1 4j (ECsp=3.8495 pgemL ™ )X} /KFESURS I B 1 ECso 10
T AL T 15 (4.6328 pgemL™"); 4f, 4i~4k Al 4n X/
F G T 1) ECso (7.4583~15.4495 pgemL ™)AL T 11
#i5(16.0137 pgemL "), 4f N T35, WETLSE B, 1F
SRR 2-057 51 N Ry 28 24 235 (A1 B3 % R IR 2 2 3 A1 i
A BT EYE, R B YIRS R PRt T
PR SR

3 SEES

3.1 {UEEAIF

600/400 MHz % #% 3L 4 4% (Brucker AV 600/400,
Bruker), CDCI; fll DMSO-ds N7, TMS N R, Xevo
G2-S Tof %43 ¥ i A (Waters). FIt A4 N T &
B AR B T AR, R AT AL B
32 HEYINER
3.2.1 P IEMK 258 CHECR PR 2 696 %

B 1 (0.05 mol, 6.71 g)F1IRAL4(0.06 mol,
13.4 g)¥&T 80 mL ZJiFH, B AR FINFAERENR, #
J& O TEAR (TLC) i Wl 28 SR 56 4. ¥ 10 s 980 Mot B ¥ 771,
FEE RPN 100 mL R 208, WA shKtiks
ik, KBREREN T, HEN S BELamg 21,
7% 92.6%. '"H NMR (400 MHz, CDCl) d: 10.16 (s, 1H),
7.40~7.35 (m, 1H), 7.34~7.25 (m, 3H), 4.01 (t, J=5.7
Hz, 2H), 2.90 (t, J=5.7 Hz, 2H).

322 HARL A4 da~do 495 A%

PIMLEY) 4a & N, #F 1.0 mmol ) 2-23E-4-5
K 3a V5T 10 mL 159, UKIsAE, WinEA 2 (1.2
mmol) ) (5 mL)EWR, HHEd A s Bt BRI,
BRI 10 mL ZFR 488, 784 fide, iy, [k
H IR Lk, W13 EREY) 4a. HRHMMLES
VIWI& TS 4a A, R BRY) 2-% Jk-4- 50K 5
B4 N SRR 2K Z 3b~30.

2-(4- 50 -2-F DR 3 Y-3,4- — A S v R IR AL 26 (da):
WA, P25 81.2%. mp. 216~219 C; '"H NMR
(400 MHz, DMSO-dq) 6: 11.36 (s, 1H), 9.61 (s, 1H), 8.01
(d, J=7.5 Hz, 1H), 7.94~7.90 (m, 2H), 7.67~7.59 (m,
2H), 7.53 (dd, J=8.8, 2.6 Hz, 1H), 7.21 (d, J=8.9 Hz,
1H), 4.41 (t, J=7.8 Hz, 2H), 3.39 (t, J=7.8 Hz, 2H); "°C
NMR (100 MHz, DMSO-ds) d: 170.33, 150.31, 139.18,
137.80, 135.30, 132.30, 131.41, 128.94, 128.83, 126.28,
125.68, 123.10, 119.26, 51.81, 25.42. HRMS (ESI) calcd

2320 http://sioc-journal.cn/
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for C;sH;3CINO [M—Br ]" 258.0686, found 258.0680.

2-(4- VR -2-F2 S I -3 4- — MR VR AL, £ (4b):
WO E K, P 84.1%. m.p. 210~213 C; "H NMR (400
MHz, DMSO-d;) d: 11.40 (s, 1H), 9.59 (s, 1H), 8.01 (dd,
J=8.4, 5.0 Hz, 2H), 7.91 (t, J=7.4 Hz, 1H), 7.67~7.57
(m, 3H), 7.18~7.13 (m, 1H), 4.40 (t, J=7.8 Hz, 2H), 3.38
(t, J=7.8 Hz, 2H); *C NMR (100 MHz, DMSO-d;) o:
170.30, 150.74, 139.17, 137.80, 135.29, 135.15, 131.84,
128.97, 128.93, 128.83, 125.68, 119.68, 110.25, 51.81,
25.42. HRMS (ESI) caled for C;sH;3BrNO [M—Br |°
302.0181, found 302.0190.

2-Q2-F2Fe-4- T FE IR HL)-3,4- A R ER AL £ (o)
WOE R, 7% 79.6%. m.p. 234~236 C; "H NMR (400
MHz, DMSO-dj) d: 9.57 (s, 1H), 8.78 (d, J=2.4 Hz, 1H),
8.35 (dd, J=9.1, 2.7 Hz, 1H), 8.00 (d, J=7.5 Hz, 1H),
7.90 (t, J=7.4 Hz, 1H), 7.64~7.59 (m, 2H), 7.37 (d, J=
9.2 Hz, 1H), 4.41 (t, J=7.7 Hz, 2H), 3.38 (t, J=7.7 Hz,
2H); *C NMR (100 MHz, DMSO-d;) J: 157.83, 139.69,
138.95, 137.91, 135.14, 130.89, 128.98, 128.79, 127.89,
125.99, 122.83, 122.77, 117.62, 51.39, 25.40. HRMS (ESI)
caled for C;sH;3N,O3 [M—Br ]" 269.0926, found
269.0926.

2-(4-1R-2-F AR L ZK I )-3 4- — A R EMR R AL 25 (4d):
EABEEE, P2Z 89.6%. m.p. 201~203 C; 'H NMR
(400 MHz, DMSO-d;) 0: 9.58 (s, 1H), 8.01 (d, J=7.5 Hz,
1H), 7.92 (td, J=17.6, 1.1 Hz, 1H), 7.78 (d, J=8.4 Hz,
1H), 7.69~7.57 (m, 3H), 7.46 (dd, J=8.4, 1.9 Hz, 1H),
438 (t, J=7.8 Hz, 2H), 3.97 (s, 3H), 3.39 (t, J=7.8 Hz,
2H); C NMR (100 MHz, DMSO-d;) J: 170.43, 153.44,
139.25, 137.86, 135.34, 131.30, 128.96, 128.85, 127.99,
125.70, 125.63, 124.45, 117.16, 57.75, 52.06, 25.42.
HRMS (ESI) caled for C¢H;sBrNO [M—Br ]* 316.0337,
found 316.0350.

2-(4-FRILFHL)-3 4- A MR R (de): R
4k, 7% 69.8%. m.p. 211~214 C; '"H NMR (400
MHz, DMSO-d;) d: 13.40 (br, 1H), 9.80 (s, 1H), 8.20 (d,
J=8.6 Hz, 2H), 8.08 (d, J=7.4 Hz, 1H), 8.02 (d, J=8.2
Hz, 2H), 7.91 (t, J=7.4 Hz, 1H), 7.65~7.61 (m, 2H), 4.63
(t, J=17.8 Hz, 2H), 3.44 (t, J=7.9 Hz, 2H); *C NMR (100
MHz, DMSO-ds) J: 168.37, 166.62, 146.34, 139.21,
137.84, 135.63, 133.09, 131.26, 128.80, 126.04, 123.62,
51.09, 25.32. HRMS (ESI) caled for C;H,NO, [M—
Br]" 252.1025, found 252.1042.

2-(4-F A B K 38 )-3 4- A R IRk 2h(4f): B
EER, 773 91.2%. m.p. 191~193 ‘C; 'H NMR (400

Chin. J. Org. Chem. 2019, 39, 2317~2322
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MHz, DMSO-d;) d: 9.80 (s, 1H), 8.24 (d, J=8.7 Hz, 2H),
8.09~8.04 (m, 3H), 7.93 (t, J=7.3 Hz, 1H), 7.67~7.62
(m, 2H), 4.64 (t, J=7.8 Hz, 2H), 3.93 (s, 3H), 3.45 (t, J=
7.8 Hz, 2H); *C NMR (100 MHz, DMSO-d;) J: 168.54,
165.60, 146.61, 139.27, 137.88, 135.68, 131.81, 131.17,
128.80, 126.02, 125.95, 123.78, 53.15, 51.07, 25.32.
HRMS (ESI) caled for Ci;H;sNO, [M—Br " 266.1181,
found 266.1204.

2-(2- A IRIE IR IE)-3 4- A MR BRAL £ (4g): B
AR, 7% 60.3%. m.p. 144~146 ‘C; 'H NMR (400
MHz, DMSO-dg) 0: 9.85 (s, 1H), 8.49 (dd, J=7.9, 0.8 Hz,
1H), 8.36 (d, J=7.1 Hz, 1H), 8.18 (dd, J=7.9, 1.4 Hz,
1H), 7.82 (td, J=7.8, 1.5 Hz, 1H), 7.74 (td, J=7.6, 1.1 Hz,
1H), 7.65 (td, J=7.8, 1.0 Hz, 1H), 7.48 (t, J=7.6 Hz, 1H),
7.39 (d, J=7.6 Hz, 1H), 4.42 (br, 2H), 3.89 (s, 3H), 3.61
(br, 2H); *C NMR (100 MHz, CDCls) d: 168.56, 164.32,
142.45, 138.79, 136.75, 136.45, 135.43, 132.22, 131.51,
128.72, 128.19, 128.01, 125.30, 124.00, 53.98, 53.03,
26.20. HRMS (ESI) caled for C;;H;¢NO, [M—Br ]*
266.1181, found 266.1204.

2-(3- A RIE T IE)-3 4- — A HEMRIRIL H (4h):
AR, 772 80.9%. m.p. 184~186 ‘C; 'H NMR (400
MHz, CDCLy) &: 10.37 (s, 1H), 8.57 (dd, J=8.1, 1.7 Hz,
1H), 8.44 (d, J=7.4 Hz, 1H), 8.37 (s, 1H), 8.14 (d, J=7.9
Hz, 1H), 7.75 (td, J=17.6, 1.0 Hz, 1H), 7.66 (t, J=8.0 Hz,
1H), 7.48~7.41 (m, 1H), 4.65 (t, J=7.9 Hz, 2H), 3.92 (s,
3H), 3.57 (t, J=7.9 Hz, 2H); *C NMR (100 MHz, CDCl5)
5: 166.69, 165.22, 142.58, 139.05, 136.79, 136.45, 132.00,
131.81, 130.94, 128.83, 128.18, 127.87, 125.67, 123.03,
52.78, 51.81, 25.92. HRMS (ESI) caled for C;;HsNO,
[M—Br " 266.1181, found 266.1204.

2-(4- TR IL R HE)-3,4- A S EMR R 2R (4i): B
O E AR, 772 87.4%. m.p. 155~157 ‘C; '"H NMR (400
MHz, CDCLy) 6: 10.48 (s, 1H), 8.39 (d, J=7.4 Hz, 1H),
8.18 (d, J=8.9 Hz, 2H), 8.12 (d, J=8.8 Hz, 2H), 7.74~
7.67 (m, 1H), 7.46~7.33 (m, 2H), 4.63 (t, J=7.9 Hz, 2H),
4.32 (t, J=6.6 Hz, 2H), 3.51 (t, J=7.9 Hz, 2H), 1.80~
1.70 (m, 2H), 1.55~1.40 (m, 2H), 0.98 (t, J=7.4 Hz, 3H);
C NMR (100 MHz, CDCly) J: 166.66, 164.90, 145.23,
139.26, 136.97, 136.65, 132.74, 131.51, 128.85, 128.20,
125.61, 123.05, 65.59, 51.76, 30.68, 25.93, 19.27, 13.79.
HRMS (ESI) caled for CoH,NO, [M—Br ]" 308.1651,
found 308.1660.

2-(3- LA IRFE T FE)-3,4- —E 7 EMRIRAL £ (4f): B
O E AR, 772 84.1%. m.p. 182~185 ‘C; 'H NMR (400
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MHz, CDCl;) 6: 10.38 (s, 1H), 8.62 (dd, J=8.1, 1.7 Hz,
1H), 8.46 (d, J=7.4 Hz, 1H), 8.32 (s, 1H), 8.16 (d, J=7.9
Hz, 1H), 7.75 (dt, J=7.6, 3.8 Hz, 1H), 7.67 (t, J=8.0 Hz,
1H), 7.48 (t, J=7.6 Hz, 1H), 7.42 (d, J=7.6 Hz, 1H), 4.63
(t, J=7.9 Hz, 2H), 4.40 (q, J=7.1 Hz, 2H), 3.57 (t, J=7.9
Hz, 2H), 1.42 (dd, J=7.1 Hz, 3H); *C NMR (100 MHz,
CDCLy) 0: 166.71, 164.78, 142.62, 139.08, 136.85, 136.46,
132.42, 131.83, 130.97, 128.89, 128.22, 127.84, 125.71,
122.95, 61.96, 51.86, 25.97, 14.34. HRMS (ESI) calcd for
CisH;sNO, [M—Br ]" 280.1338, found 280.1354.

2-(3,5- WS Bk ik TR R )-3,4- & I K VR A R
(4k): FOEA, 2F 91.1%. mp. 193~195 C; !
NMR (400 MHz, CDCl5) 6: 10.37 (s, 1H), 8.81 (d, J=1.1
Hz, 2H), 8.76 (s, 1H), 8.39 (d, J=7.6 Hz, 1H), 7.76 (t, J=
7.5 Hz, 1H), 7.54~7.39 (m, 2H), 4.64 (t, J=7.8 Hz, 2H),
3.95 (s, 6H), 3.60 (t, J=7.8 Hz, 2H); *C NMR (100 MHz,
CDCLy) 0: 167.22, 164.56, 143.15, 139.15, 136.77, 136.65,
132.77, 132.32, 128.87, 128.27, 127.88, 125.86, 53.04,
51.99, 26.00. HRMS (ESI) caled for CioH;sNO; [M—
Br]" 324.1236, found 324.1247.

2-(2,5- " HUE BRI IR IE)-3 4- SR MR BRLAL £ (4)):
@A, 722 79.5%. m.p. 196~198 C; "H NMR (400
MHz, CDCly) d: 10.32 (s, 1H), 8.78 (s, 1H), 8.45 (d, J=
7.6 Hz, 1H), 8.30 (s, 2H), 7.79 (t, J=7.5 Hz, 1H), 7.51 (t,
J=7.5 Hz, 1H), 7.44 (d, J=7.6 Hz, 1H), 4.44 (br, 2H),
3.95 (s, 3H), 3.94 (s, 3H), 3.63 (br, 2H); *C NMR (100
MHz, CDCls) 6: 169.64, 164.38, 163.68, 142.31, 139.21,
136.99, 136.56, 135.99, 132.73, 132.29, 128.87, 128.35,
128.25, 128.12, 125.29, 53.88, 53.55, 53.18, 26.15. HRMS
(ESI) calcd for C;oH;gNO4 [M—Br_]+ 324.1236, found
324.1247.

2-(4-F-2- LEFRFE K I )-3,4- A F MR IR L £
(4m): FAEEMAE, 2K 76.5%. mp. 185~187 C; !
NMR (400 MHz, CDCls) 6: 9.97 (s, 1H), 8.61 (s, 1H), 8.36
(d, J=7.3 Hz, 1H), 8.15 (d, J=8.4 Hz, 1H), 7.76 (t, J=7.4
Hz, 1H), 7.62 (d, J=8.3 Hz, 1H), 7.55~7.38 (m, 2H),
4.37 (br, 2H), 4.34 (q, J=7.1 Hz, 2H), 3.64 (br, 2H), 1.34
(t, J=7.1 Hz, 3H); *C NMR (100 MHz, CDCl;) 6: 169.08,
163.01, 142.92, 140.81, 139.07, 136.70, 133.32, 131.65,
128.60, 128.40, 128.36, 127.97, 125.11, 123.02, 62.53,
53.98, 26.13, 14.05. HRMS (ESI) caled for CsH,;,CINO,
[M—Br 1" 314.0948, found 314.0956.

2-(3-F2Hk-4- A Pk R 0k )-3 4- — A 7 MR IR AL £
(4n): FOEAK, P2F 74.7%. mp. 150~152 C; 'H
NMR (600 MHz, DMSO-d) 6: 10.85 (s, 1H), 9.74 (s, 1H),
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8.09~8.01 (m, 2H), 7.91 (s, 1H), 7.68~7.58 (m, 2H),
7.57~7.37 (m, 2H), 4.58 (s, 2H), 3.93 (s, 3H), 3.41 (s,
2H); “C NMR (150 MHz, DMSO-d;) J: 168.50, 168.16,
160.44, 147.82, 139.29, 137.95, 135.72, 135.10, 132.36,
128.78, 125.95, 116.17, 113.95, 112.38, 53.31, 50.90,
25.30. HRMS (ESI) caled for C;7H;cNOs [M—Br_]+
282.1130, found 282.1149.

2-(4-FRHE-2-F L ORI )-3,4- — S R E MR IR AL £ (d0):
@ E AR, 7% 81.3%. m.p. 280~282 C; "H NMR (400
MHz, DMSO-d;) 8: 9.62 (s, 1H), 8.08 (s, 1H), 8.05~8.01
(m, 2H), 7.95 (t, J=7.6 Hz, 1H), 7.88 (d, J=8.2 Hz, 1H),
7.66 (t, J=7.0 Hz, 2H), 4.46 (t, J=7.9 Hz, 2H), 3.48 (1,
J=17.9 Hz, 2H), 2.52 (s, 3H); “C NMR (100 MHz,
DMSO-ds) d: 170.71, 166.72, 145.78, 139.30, 137.81,
135.44, 133.54, 133.31, 133.16, 128.96, 128.79, 128.76,
126.29, 125.75, 52.06, 25.35, 17.65. HRMS (ESI) calcd for
C17H,NO, [M—Br |" 266.1181, found 266.1204.
3.3 EMREREMEMI
3.3.1  ApE EMEAGR

FSFILEMAR T AL &) da~d0 TE %
W (4. solani), /N2 IREEIR B (F. graminearum), FRH
ERE R (P, capsici), HIEBAZIAE (S. sclerotiorum), 7K
TSGR B (R, solani), TLAEMPLFE(C. chidicola), 3
RELURBE (P, piricola), KFGEHRE(F. moniliforme),
FR/ANBER B (H. maydis Nisik & Miy), P8R IE B
(C. lagenarium) /N SR H (R, cerealis)Fiit 11 Fi
L9 R ) B AR TR T 1, RIS AN 22 B R D B T R
2. FELH AT, BLEWE T ZHE T, Bk
WREEN 3.0X 10" mgeL MR, FH Ik IR VABOMG B Ak JEE
500 mgeL MR, BX 1 mL iR EROIMA 2] 9 mL B4
BHIEINEBUIR(PDA)YRE TRk b, fp s 77 5 50 4t I 5 4
NG M, BET AN, LIRESE 3 R £ 25+
1 CRRFR 72 h Jm, WREREAR, JF5 2 Ax 4t
A7 ELIAS B0 ] 2.
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I 2/ %=(5% AN R B VR 6K B AR — 25 A IR B 7K
WK EHAR)/ 2 AN R VR K B4R X 100%

il R B (ECso) il 52 AR iR ik, R
fERRE, 3 IR E N 25, 12.5, 6.25, 3.125 5 1.56 pge
mL " I I, SRS A SPSS TH R sk
EC50.

#HBh#4 £ (Supporting Information) HFrLEY) 4a~
4o [ BAINIAFEE. "H NMR, °C NMR Hl HRMS &3,
X LA LR DL 2 MAS T 9 35 (http://sioc-journal. cn/)
T K.
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