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Synthesis and Fungicidal Activity of the Strobilurins
Containing 1,3,4-Thiodiazole Ring
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Abstract Sixteen novel strobilurins containing 1,3,4-thiodiazole ring were synthesized by multi-step reactions including
acylation, alcoholysis, hydrazinolysis, nucleophilic addition, dehydration and nucleophilic substitution from initial substituted
benzoic acid and their structures were characterized by '"H NMR, IR, MS and HRMS. The results of bioassay indicated that the
fungicidal activity of title compounds is better against Rhizoctonia solani Kiihn and Fusarium oxysporum than Phytophthora
infestans in vitro, while remarkably higher when against Colletetrichum orbiculare. Especially, compounds 5a~5c¢, 5g, 6a~
6¢ displayed higer fungicidal activities than azoxystrobin, the inhibitory rate of 5g is 77.5% at the concentration of 100 pg/mL.
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Figure 1 General structure for f-methoxyacrylates
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W7, SRR 2 = it AT T B ia 4n
PRI T X WE TR | WE TR %, R M AT AR 45
FH 807 V60 B0 TRT 5 26 1) VGRS P R e 4 A e M e | T S e
IRBER L RMERNR. PR MR L I R
WL OGRS, (AT, 5 Strobilurin 25 B
ANTE], WEMER IR R AR LS+ 228, L. W
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LE I FH KRG 1A RE 7= 25 B Jd sl R 41, e e B e 92 5
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BELT AR, S Fuk, ARSCERE 1,3,4-WE IR
YEEERS 7>, Wt G R T — &5 1,3,4-ME IMe23h

AN IGIREER N AY), S TS SERAET B
N T L5k, X T T RSV, 4R
A AR R B AL S IRk H AR S )
A2 I Scheme 1 fToR.
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WEMEER, FRAT T I S IR SE T 1X — R, AP | VR T
FERATIE 77%. BRI F IR AR 6 A B B TR R 4
PR ORI, 525 2 0NN, M RIS B IE 0~3
T, R S AL R b, =R, a0 KR
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Reagents and conditions: (i) (a) SOClI,, (b) MeOH; (ii) NH,NH,/EtOH; (iii) CS,-KOH-MeOH; (iv) H,SO4, 0 ~ 5 °C; (v) (E)-methyl
2-(2-(bromomethyl)phenyl)-3-methoxyacrylate, K,CO3, DMF; (vi) (E)-methyl 2-(2-(bromomethyl)phenyl-2-(methoxyimino)acetate

Scheme 1
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WL C—H Mh4adRsh HBLE 3000 cm ' FHT, 2554041
#4r OCH; Lf¥) C—H 4R sl ILLE 2952 em ™' &b, g
) C=0 (h4iPesh LA 1698 cm ' Ak, 1622 cm !
AL T 95301 C=C MR C=C JRahH 5,
1560 cm " Ab WAL T8 IR 1) C=N i3,
1467 cm ™' ALY JE T 95 3R C=C ks, 1257,
1191, 1124 511095 cm ™ &b W5 i 43 51 J& T C=CHOCH;
M COOCH; (1) C—0—C AXFRANIFRIE L, 900~600
em ' RO A JE TS IR K C—H AN dhiRsh. A
WAL A 7T LLE Y, &AL 2= %
A BIREE. LAY Sa~5h 1, =CHOCH; A
COOCH; A AL A RS, BN T e, e
b &) 6a~6h 1, =NOCH; #1 COOCHj; ] 54N FE L 1)
W2 ¥, G /N T, UL e 1 5m9 0UT A
C=N>0=C>C=C. iz i, JLFIAMiLs
WIAEAE Sy T3 TIEMA+39) " RIM+23)", Ltk &)
5b A, X F el RERIWTR T AT R m/z 451
435 B mEMA39) MMA+-23)", L TEDL R,
FAEM O L kE— M n 7, A EHR O L
kA i Wi, KRE—A CH;O0H, 53] m/z 419 A1 403
BT mlz 419 BT RER LT R NG IR TR & T(84) 15 3
m/z 335 BT, FRIERE R 57 m/z 237 K205 43512 S Ji
TF5 1,3,4-WE W ERRIY I KA 1 AR ).

1.3 FEFEM

¥ 16 FALAWILE 100, 50, 25, 12.5 F1 6.25 pg/mL 5
AW P BA BE R X K R L MG 95 18 (Rhizoctonia  solani

#1

Kiihn) 3 0h 80290 B (Phytophthora infestans) 74 JKk
JH % B (Colletetrichum orbiculare) F1 K5 1t i 25 5
(Fusarium oxysporum)If) B3 GG A1 1Cs B A1) T3 1
MR 2.

M1 A 2R v B ARSI KA AL
Al BT R R AR A 200 081 0 B 28 i, Serh LB Sa~
Sc, Se, 5g A1 6b X 7K A VLA TR AR 1) 6 W ALK 1 T i,
G Sg F1 6b X REALAL 0 AT IR 26 5 185 B T A
25 A0S R 5 TR 97 A8 i R, 6 T JTORJH
Jo 1A IR RO B p, P& Sa~S5e, 5g, 6a~6¢
HFI R 238 TS TR, Sg 7 100 pg/mL NHRHZN
77.5%. WF 2 PN EE 1Cs (KRG, 1Cs HEHE 5
T 2BV & BT, 2 505 PRt va TR JELI B (1)
ICso {H/N T 6.25 pg/mL, Hi TR EERR L BEE B/NREE A
6.25 pg/mL, FrLl, A EREARTH AR, Sk 5K
T FUEY. WNHPEMBOCR T KR, R EAT
FIARHS, RBEEMEE 2, ORIRAR A B & e KA
AR SERT, SRR, X TER AR SR
X.
1.4 ELFRIERZ TN

ISR D S, GRS R &9 5b, &
100, 50, 25 pg/mL —ANRFERASE, W FOXT Y TR JE 0
I BRT AT 22 WP A FH RS0, AN TR B 118 WP A 4 K
W 3.

M3 TTLUE H, oit 2 HArfb &4 Shid 2 x) 2l
TR TR IR AONT TRT 22 TR WP — e 4MRIE ], HIR R

HAR L S IHE 6.25~100 pg/mL 1 H AR BTG PR AN HIZ/%)

Table 1 Data of antifungal activity of title compounds at 6.25~100 pg/mL in vitro (inhibitory rate/%)

Compd.

R. solani Kiihn

P. infestans

C. orbiculare

F. oxysporum

6.25 12.5 25 50 100  6.25 12.5 25 50 100 6.25 12.5 25 50 100 6.25 12.5 25 50 100
S5a 429 488 513 527 56.5 23.1 26.5 28.1 29.5 304 620 640 67.0 69.7 74.7 273 355 373 388 41.8
6a 38.1 40.8 477 483 49.6 16.1 163 19.0 20.6 240 61.4 629 63.8 64.0 657 38.8 40.8 41.8 43.3 448
5b 303 363 40.1 474 53.1 402 40.7 432 44.0 456 659 664 69.1 69.6 72.8 345 357 41.4 43.6 458
6b 358 38.5 425 51.7 53.6 350 39.5 409 414 423 564 623 647 66.7 71.6 448 473 502 542 584
5¢ 37.6 414 513 546 563 425 450 463 46.8 473 594 642 649 66.8 674 22.6 23.7 25.1 322 325
6¢ 433 44.0 469 47.1 483 433 44.0 469 47.1 483 625 657 669 67.6 69.1 429 43.1 433 44.1 44.6
5d 263 27.5 283 319 338 252 30.7 314 384 43.6 557 559 562 57.0 572 6.1 132 14.1 179 242
6d 144 16.6 204 22.1 224 223 238 255 257 272 47.8 485 50.0 50.2 532 283 29.1 30.0 30.8 33.7
Se 475 499 51.1 54.1 558 404 41.6 447 473 489 556 565 594 60.1 623 25.1 309 31.1 33.1 34.7
6e 31.6 345 365 406 423 273 293 309 32.7 345 570 58.0 60.1 61.6 619 28.0 282 29.2 31.5 32.7
5f 232 244 256 28.0 295 275 28.4 31.6 325 389 541 564 572 585 595 1.6 19 26 52 82
6f 17.7 27.7 350 369 39.0 251 256 365 43.8 46.6 412 415 444 457 49.5 20.1 20.7 209 21.2 22.0
Sg 475 50.1 516 52.0 542 36.6 37.2 37.7 379 383 672 69.7 71.5 733 77.5 49.1 524 54.8 56.1 57.1
6g 427 435 448 479 485 206 224 236 272 28.6 544 57.4 603 61.6 63.8 28.0 30.1 34.5 39.0 41.8
5h 232 246 285 333 360 23.0 264 314 334 38.6 53.1 53.6 539 54.6 549 11.1 14.6 151 158 17.2
6h 141 163 176 193 195 99 145 16.7 18.7 27.1 348 344 355 362 369 35 37 58 65 74
ylstjz;;n 53.6 564 577 63.0 49.0 50.2 51.5 552 56.5 59.5 61.8 632 645 649 509 53.5 56.7 582 594
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Table 2 ICs, value of title compounds against four pathogenic bacteria

ICs, value/(pgemL™)

Compd. — - -

R. solani Kiihn P. infestans C. orbiculare F. oxysporum
5a 22.8 >100 <6.25 >100
6a 79.3 >100 <6.25 >100
5b 70.6 >100 <6.25 >100
6b 55.5 >100 <6.25 20.4
5¢ 31.9 >100 <6.25 >100
6¢c >100 >100 <6.25 >100
5d >100 >100 <6.25 >100
6d >100 >100 25.7 >100
Se 14.3 >100 <6.25 >100
6e >100 >100 <6.25 >100
5f >100 >100 7.8 >100
6f >100 >100 >100 >100
5g 15.2 >100 <6.25 6.4
6g >100 >100 <6.25 >100
5h >100 >100 <6.25 >100
6h >100 >100 >100 >100

Azoxystrobin 11.1 10.5 <<6.25 <6.25

FESRIRAR AN, 0T 22 WP A S M Sk, AR Rk
N, TELHRIRIE A AR . A S FITE B X BT 22 REIR AT
PP A RORE, AR S A RE YEA] — 85, 53 TARGS 1
HH L EIE.

K3 Sb P TICRIEI 5 BT T 22 P IR 4 A 5

Table 3 Influnce of respiratory rate of 5b to Colletetrichum
orbiculare

Concentration/ Respiratory rate/
Compd. (ugemL ™) [nmols(mLes ") ']
CK 0 13.38
25 13.42
Azoxystrobin 50 10.73
100 9.49
25 12.55
5b 50 12.26
100 11.54
2 &g

AL Z P RN, AT 16 Tl K i) 75 10
TMEZRIA I R R G IR IR SRAL A, T DU SR
R B PRI E 45 R SR A S R KRB AR 7E R
DI~ MAERG IR EIAT ( B2, I 54 Sa~
Sc, 5g, 6a~6¢ X P JTURIFLIA J5 BT 19 A% Bl 3 PR DAL 1 K ol
B, BATRE—DWrST e, X w2 P AE T ma Il g
UEWIRE R BE AL S0 5b B WA M5, (23
PRSI It b A A ST, M5 B ) i i, 35T
WFUEA RRRA.
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31 UESRH

Bruker Avance DPX300 #8 3% i L= (DMSO-d;
M, TMS b W #r); Agilent Technologies 6120
Quardrapole LC/MS Jitif#4%; Thermo Scientific LTQ Or-
bitrap Discovery (Bremen, Germany) = 73 #F R i 4%; 3 [H
PE S £LAMEREAY, I AR KBr R A2,
FA7 A em'; E[E Cole-Parmer 5 s A3 ¥ VAL IF.

H ) A (E)-2-(2- VR P ) R -3 - FEY S ke AT 4 2 P
FH(E)-2-(2- 1 FE ) 2R S -2- AR I Ji 2k <6 1 9 15 pl T
B A IR A me g, el m o o frat, Rt
L, HEAEH.
32 &M

G 1A 2 5350 22 STHER (30107725 H A R AR
AR, SO, FREFN K & S 6 ik
32,1 F RARBOX K F BB — A AK T BR 4T (3) 69 &
P,

£ 100 mL = ORISR T IEE. HEE 30
mL. SEACREEEIE 10 1.2 f5RESEE, B
Jo, UKW NORM2m N VA AR, AR B AT
h, Wi 2 h, NS WG, HhuE, H TR E LS
HB132
3.22  PIEMR 2-FRH-5-(BRARR AR )-1,3,4-8 — v (4)89
B,

TEVKER T, LA S mL IRGEFER/1 g AR LL 1, it
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a3 S AN B R R A R B, R B A
0~3 °C, FrlAATBE MG, FHHE 90 min, 2R)5121%
BB (LA R I 20 mL 0K 4 L),
Mrib bk, fhuk, T OEEnEGEDh, Aatygl 2,
3.2.3  HArbA4 5a~5h 6946

IO 0.4 g (1.75 mmol) 4, 0.5007 g (1.75 mmol)
(E)-2-(2-¥L F R A HE-3- AU AR IR TR, 0.24 g (1.75
mmol) BB P A/ D EML AT, K HHE T 15 mL NN-ZH
FEFFEE G, 80 CIV 1 h. AHIEE, A 30 mL
K, M A, i, 15 mL ZE4G SN 5 5,
73 HA5r=%) 5a~5h.

(E)-2-{2-[(5- 7K % -1,3,4- € — g )-2- 3L A H 3L 18
Fey-3- FAR L I R F IR (Sa): s Ry R, 7% 31%.
m.p. 106~108 ‘C; 'H NMR (DMSO-d;, 300 MHz) 5: 3.60
(s, 3H, OCH3), 3.80 (s, 3H, COOCHj), 4.43 (s, 2H, SCH,),
7.08~7.11 (m, 1H, ArH), 7.28~7.31 (m, 2H, ArH),
7.53~7.70 (m, 5H, ArH, =CHO), 7.95~7.98 (m, 2H,
ArH); IR (KBr) v: 2952, 1698, 1622, 1560, 1467, 1257,
1191, 1124, 1095, 990, 773 cm™'; MS m/z: 421 (M+23)";
HRMS caled for CyH;sN,O3S, [M+H]™ 399.08316,
found 399.08249.

(E)-2-{2-{[5-(2- H L PRk )-1,3,4- 1 — M )-2-JE i HH
BV RAE Y -3- A AL N M R F R (SD): IRk R, r= 3%
44%. m.p. 112~114 °C; '"H NMR (DMSO-d,, 300 MHz)
8: 2.59 (s, 3H, 2-CH;Ph), 3.59 (s, 3H, OCHj3), 3.83 (s, 3H,
COOCH,), 4.44 (s, 2H, SCH,), 7.08~7.11 (m, 1H, ArH),
7.27~17.56 (m, 6H, ArH), 7.69 (s, 1H, =CHO), 7.85 (d,
J=7.71 Hz, 1H, ArH); IR (KBr) v: 2951, 1697, 1618,
1468, 1256, 1192, 1123, 1096, 989, 773 cm '; MS m/z:
435 (M+23)"; HRMS calcd for C,H,0N,05S, [M+H]"
413.09881, found 413.09912.

(E)-2-{2-{[5-(3- F L K 3 )-1,3,4- W — M )-2-Fk i FH
By RHL ) -3- AR N M 2 R (Se): ATk ok, =%
28%. m.p. 80~82 ‘C; 'H NMR (DMSO-ds, 300 MHz) o:
2.39 (s, 3H, 3-CH5Ph), 3.52 (s, 3H, OCHj,), 3.83 (s, 3H,
COOCH,), 4.45 (s, 2H, SCH,), 7.09~7.12 (m, 1H, ArH),
7.28~7.35 (m, 2H, ArH), 7.36~7.46 (m, 2H, ArH),
7.52~17.55 (m, 1H, ArH), 7.67~7.71 (m, 3H, ArH,
=CHO); IR (KBr) v: 2976, 1690, 1632, 1431, 1325, 1288,
1248, 945, 788 cm™'; MS m/z: 435 (M+23), 451 M+
39) " ; HRMS caled for C,HyN,OsS, [M + H] ©
413.09881, found 413.09827.

(E)-2-{2-{[5-(4- T R HL)-1,3,4- 18 — M ]-2- L i F
B R 3- A NG IR R (5d): s B R, =%
62%. m.p. 140~142 ‘C; "H NMR (DMSO-d,, 300 MHz)

174 http://sioc-journal.cn/
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J: 2.38 (s, 3H, 4-CH;Ph), 3.61 (s, 3H, OCHj3), 3.83 (s, 3H,
COOCHs;), 4.44 (s, 2H, SCH,), 7.09~7.12 (m, 1H, ArH),
7.28~7.40 (m, 4H, ArH), 7.52~7.54 (m, 1H, ArH), 7.69
(s, 1H, =CHO), 7.78 (d, J=6.34 Hz, 1H, ArH), 7.89 (d,
J=8.22 Hz, 1H, ArH); IR (KBr) v: 2952, 1695, 1618,
1433, 1366, 1255, 1199, 1121, 1091, 989 cm '; MS
m/z: 435 (M+23)", 451 (M+39)"; HRMS caled for
C1HyoN,05S, [M+H]" 413.09881, found 413.09869.
(E)-2-{2-{[5-(2- 5 75 FE)-1,3,4-WE 14 ]-2-FEfinf 3}
AR} -3- FAEUHE A A 1R PPN (Se): MR B (B K, 7 %
72%. m.p. 112~113 C; '"H NMR (DMSO-d,, 300 MHz)
: 3.61 (s, 3H, OCHj), 3.84 (s, 3H, COOCHj3), 4.48 (s, 2H,
SCH,), 7.09~7.12 (m, 1H, ArH), 7.28~7.31 (m, 2H,
ArH), 7.52~7.72 (m, 5H, ArH, =CHO), 8.10~8.13 (m,
1H, ArH); IR (KBr) v: 2951, 1695, 1618, 1432, 1362,
1254, 1198, 1120, 1086, 989 cm '; MS m/z: 455 (M+
23)", 471 (M+39)"; HRMS caled for CyH;;CIN,0:S,
[M+H]" 433.04419, found 433.04419.
(E)-2-{2-{[5-(4- 5 7~ F)-1,3,4- W8 14 ]-2-FEfif 3}
IRy -3- FAU L T O IR R R (S): iR ol K,
33%. m.p. 147~148 C; '"H NMR (DMSO-d,, 300 MHz)
: 3.61 (s, 3H, OCHj), 3.84 (s, 3H, COOCH3), 4.45 (s, 2H,
SCH,), 7.09~7.12 (m, 1H, ArH), 7.28~7.31 (m, 2H,
ArH), 7.51~7.54 (m, 1H, ArH), 7.61~7.64 (m, 2H, ArH),
7.69 (s, IH, =CHO), 7.90~7.93 (m, 2H, ArH); IR (KBr)
v: 2952, 1698, 1619, 1453, 1364, 1254, 1122, 1092, 837
em 'y MS m/z 455 (M+23)", 471 (M+39)"; HRMS
caled for CyH;;,CIN,05S, [M+H]" 433.04419, found
433.04425.
(E)-2-{2-{[5-(2- AL HE K JE)-1,3,4- 1 — -2 L 43
PG ) RBE ) -3- AR BE IO M TR HH BB (Sg): TR B Uk oK, =
#E 32%. mp. 121~122 °C; 'H NMR(DMSO-ds, 300
MHz) d: 3.61 (s, 3H, OCHj3), 3.84 (s, 3H, COOCHj), 3.99
(s, 3H, 2-CH;0-Ph), 4.44 (s, 2H, SCH,), 7.08~7.18 (m,
2H, ArH), 7.27~7.30 (m, 3H, ArH), 7.50~7.57 (m, 2H,
ArH), 7.68 (s, IH, =CHO), 8.24~8.27 (m, 1H, ArH); IR
(KBr) v: 2945, 1705, 1625, 1466, 1256, 1135, 764 cm™';
MS m/z: 451 (M~+23)", 467 (M+39)"; HRMS calcd for
CHy0N,0,48, [M+H]" 429.09373, found 429.09338.
(E)-2-{2-{[5-(4- P A FE X HE)-1,3,4- 1 — - 2- L 43
R} R0k} -3- H AU R N AR IR PP IR (Sh): R BB oK, 7~
# 35%. m.p. 138~139 C; 'H NMR (DMSO-d;, 300
MHZ) §: 3.61 (s, 3H, OCHj3), 3.84 (s, 3H, COOCHj3), 3.85
(s, 3H, 4-CH;0-Ph), 4.42 (s, 2H, SCH,), 7.08~7.11 (m,
3H, ArH), 7.27~7.30 (m, 2H, ArH), 7.52 (t, J=3.36 Hz,

Chin. J. Org. Chem. 2014, 34, 170~177
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1H, ArH), 7.69 (s, 1H, =CHO), 7.81 ~7.84 (m, 2H,
ArH); IR (KBr) v: 2943, 1702, 1622, 1606, 1519, 1454,
1438, 1373, 1253, 1174, 1125, 829 cm™'; MS m/z: 451
(M+23)", 467 (M+39)"; HRMS calcd for C,;H,0N,04S,
[M+H]" 429.09373, found 429.09372.

3.2.4 HArtte4h 6a~6h 8946

FREL 0.4 g (1.75 mmol) 4, 0.5007 g (1.75 mmol)
(E)-2-(2-¥ F ARG R Bk -2- A W i ik 2R T IR, 0.24 ¢
(1.75 mmol) xR & A/ EMLE, KHET 15 mL
N,N-" R FEEoh, 80 C /MW 1 h. WHEIEEM, A
30 mL /K, #riblEAk, g, B 15 mL 24 SRENFAE
4idh, 19 HA5r"Y) 6a~6h.

(E)-2-{2-[(5- 7K Hk -1,3,4- W& — Mg )-2- JL Ay F 36 ) 2K
Fy-2- AR O T EE6a): MR, 73 38%.
m.p. 102~104 ‘C; '"H NMR (DMSO-d;, 300 MHz) 6: 3.75
(s, 3H, OCH3), 3.98 (s, 3H, CH;ON=), 4.40 (s, 2H,
SCH,), 7.19~7.22 (m, 1H, ArH), 7.37~7.44 (m, 2H,
ArH), 7.56~7.64 (m, 4H, ArH), 7.94~7.97 (m, 2H, ArH);
IR (KBr) v: 2948, 1738, 1469, 1297, 1224, 1062, 1010
em”'; MS m/z: 422 M+ 23)"; HRMS caled for
C1oH7N305S, [M+H]" 400.07841, found 400.07813.

(E)-2-(2-((5-(2- F 3L K 55 )-1,3,4- W€ - )-2- FL i FH
)R HL)-2- AR 2 2 41 R (6b): kR, F=3
18%. m.p. 96~98 °‘C; 'H NMR(DMSO-d,, 300 MHZ) ¢:
2.58 (s, 3H, 2-CH;Ph), 3.74 (s, 3H, OCHj;), 3.94 (s, 3H,
CH;0N=), 4.43 (s, 2H, SCH,), 7.31~7.53 (m, 6H, ArH),
7.62 (t, J=8.67 Hz, 1H, ArH), 7.83 (d, J=7.74 Hz, 1H,
ArH); IR (KBr) v: 2945, 1730, 1584, 1468, 1434, 1317,
1217, 1193, 1061, 1011, 949, 774 cm '; MS m/z: 436
(M+23)"; HRMS caled for CyH;oN3O3S, [M+H]"
414.09406, found 414.09366.

(E)-2-{2-{[5-(3- F L K 3 )-1,3,4- W — M )-2-Fk i FH
R R 2-F A O FR(6e): HER R, =
54%. m.p. 114~116 C; '"H NMR (DMSO-d, 300 MHz)
J: 2.39 (s, 3H, 3-CH;Ph), 3.77 (s, 3H, OCHj3), 3.97 (s, 3H,
CH;0N=), 4.42 (s, 2H, SCH,), 7.20~7.23 (m, 1H, ArH),
7.35~7.47 (m, 4H, ArH), 7.59 (t, J/=8.85 Hz, 1H, ArH),
7.68 (d, J=9.03 Hz, 2H, ArH); IR (KBr) v: 2981, 1728,
1434, 1365, 1318, 1215, 1065, 1046, 1017, 955, 802 cm ';
MS m/z: 436 (M+23)", 452 (M+39)"; HRMS calcd for
C0H oN30:S, [M+H]" 414.09406, found 414.09396.

(E)-2-{2-{[5-(4-H PR L )-1,3,4- 16 — M )-2-JE i Y
SR 2- AR LR T ER(6d): HEM K, Fm%
68%. m.p. 130~132 °C; '"H NMR (DMSO-d, 300 MHz)
J: 2.38 (s, 3H, 4-CH;Ph), 3.77 (s, 3H, OCHj3), 3.97 (s, 3H,
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CH;0ON=), 4.41 (s, 2H, SCH,), 7.19~7.60 (m, 6H, ArH),
7.77 (d, J=8.19 Hz, 1H, ArH), 7.89 (d, J=8.16 Hz, 1H,
ArH); IR (KBr) v: 2994, 1731, 1438, 1368, 1309, 1215,
1062, 1007, 762 cm ™ '; MS m/z: 436 (M+23)", 452 (M+
39) *; HRMS caled for C,H;oN;O;S, [M + H] '
414.09406, found 414.09402.
(E)-2-{2-{[5-(2- 5 7" FE)-1,3,4-WE 14 ]-2-FEfing 3}
RHE-2- AR 2 K 418 TG (6e): 1 (LD R, P22
76%. m.p. 108~109 ‘C; "H NMR (DMSO-d,, 300 MHz)
8: 3.77 (s, 3H, OCH3), 3.97 (s, 3H, CH;ON=), 4.45 (s,
2H, SCH,), 7.23 (t, J=7.05 Hz, 1H, ArH), 7.38~7.43 (m,
2H, ArH), 7.55~7.61 (m, 3H, ArH), 7.69~7.71 (m, 1H,
ArH), 8.10~8.13 (m, 1H, ArH); IR (KBr) v: 2945, 1734,
1433, 1363, 1292, 1059, 1008, 900, 788, 768 cm '; MS
mlz: 456 (M~+23)", 472 (M+39)"; HRMS calcd for
C1oH cCIN;O;S, [M+H]" 434.03944, found 434.03915.
(E)-2-{2-{[5-(4- 5 A FE)-1,3,4- W6 4 )-2- LA O )
R -2- A W 3 SR F G (6): MRtk R, =%
58%. m.p. 132~133 “C; '"H NMR (DMSO-d;, 300 MHz)
8: 3.77 (s, 3H, OCH3), 3.98 (s, 3H, CH;ON=), 4.42 (s,
2H, SCH,), 7.20~7.23 (m, 1H, ArH), 7.37~7.43 (m, 2H,
ArH), 7.58~7.64 (m, 3H, ArH), 7.90~7.93 (m, 2H, ArH);
IR (KBr) v: 2942, 1723, 1593, 1486, 1444, 1366, 1218,
1187, 1064, 1012, 896, 829, 779 cm™'; MS m/z: 456 (M+
23)", 472 (M+39)"; HRMS caled for C,oH;4CIN;0:S,
[M+H]" 434.03944, found 434.03925.
(E)-2-{2-{[5-(2- FF 4 JE R HE)-1,3,4- 1B W ]-2- BE iy
) RE ) -2- AR 2 41 T R (6g): Uk R, 7=
K 21%. m.p. 108~109 C; 'H NMR (DMSO-d;, 300
MHZ) 6: 3.77 (s, 3H, OCH3), 3.97 (d, J=1.86 Hz, 6H,
CH;ON=, 2-CH;OPh), 4.42 (s, 2H, SCH,), 7.13~7.23
(m, 2H, ArH), 7.28 (d, J=7.86 Hz, 1H, ArH), 7.37~7.42
(m, 2H, ArH), 7.54~7.60 (m, 2H, ArH), 8.24~8.27 (m,
1H, ArH); IR (KBr) v: 2948, 1735, 1600, 1467, 1372,
1297, 1261, 1218, 1066, 1015, 984, 956, 759 cm™'; MS
miz: 452 (M+23)", 468 (M+39)"; HRMS calcd for
CaoH oN30,4S, [M+H]" 430.08897, found 430.08838.
(E)-2-{2-{[5-(4- P A FE X HE)-1,3,4- 1 — - 2- L 43
S ) R ) -2- AR WP 3 4R IR (6h): ATk R, 7=
£ 19%. m.p. 148~149 C; 'H NMR (DMSO-d;, 300
MHZ) 6: 3.77 (s, 3H, OCHj,), 3.84 (s, 3H, CH;ON=), 3.97
(s, 3H, 4-CH;OPh), 4.40 (s, 2H, SCH,), 7.08~7.12 (m,
2H, ArH), 7.19~7.22 (m, 1H, ArH), 7.37~7.44 (m, 2H,
ArH), 7.58 (t, J=8.40 Hz, 1H, ArH),7.83 (t, J=8.91 Hz,
2H, ArH); IR (KBr) v: 2938, 1735, 1606, 1520, 1453,
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1438, 1372, 1303, 1262, 1252, 1230, 1176, 1063, 1028,
1011, 978, 832, 798 cm'; MS m/z: 452 (M+23)", 468
(M+39)"; HRMS caled for CyH;oN304S, [M+H]"
430.08897, found 430.08832.

3.3 FREEMENE

3.3.1 #H

A% % 5a~5h Fl 6a~6h, EHE 50% 0% B R /K 7
FORE 7T

Bk AKRBSAR R T an e e . PRI
903 JEURIR A6 A 2903 95 D5 32 e v TS AR M R} 2 e Al R T 2
ik, R R TR O B B IRR FR JE(PDA).

332 R¥E Ik

RIS AL TAE G4, PR A s s
KB K A

B X 2 249 me 60 100, 50, 25, 12.5 Al 6.25
pg/mL 5 MMREERLEE. TR &M T, PREGRLE kDT
BT EAEZFIREER PDA B FRIETHb g, Llas
PDA RiFEF AN, BT 25 CIHIELRGFRA PR 5%,
Fofudefs B P4 T 3 UK.

R 2 0 FEE 5% ML v B 3 1) A A 100 W 0 i
PR 22 KB L, FR I R e A KOS, B
FAE XL A A R P P AR R 2 A KA R o A
ARUrF:

PR 22 AR A /% = O TR 7 19 1K 1A — 2 Ak

HI A P K ELAR) 6] B PR VA 1A K 4% X 100%

¥ 16 R AL A17E 100, 50, 25, 12.5 1 6.25 pg/mL i
AN BE B BE R X /K RE S K 99 B (Rhizoctonia  solani
Kiihn)~ 2 i Mg 995 B8 (Phytophthora infestans)~ 1R
JHIW W (Colletetrichum orbiculare) FREAEAL 2590 1 (and
Fusarium oxysporum) W41 E a3 ML RAE, Kk
PR 08, R PASW Statistics #02F K AL A%t
DU TR 1) 1C 50 H.

3.4 FTHELLMERIER N
3.4.1 HHXEA

PO 5, AL R} 2 B At AR it
342 RIEF*

7 PDA 142 AR HE B (P I S mm BEDF, H5 B 0F
BN PDB H, 25 C R 150 r/min #2485 3~5 d, B # 22
Bk, FHKE 2B 7KL 2~3 W, BE TR &, K
BRIy B 16~40 mg K/, i 0.1 mol/L 7175 Bl (R %
FH. e e 2 25, 50, 100 pg/mL Ji5 P84 14k A%k
[ AR R N A R N5 E 716 i )\ | e =1
TIAFNA, B 2 mL 1R OV, KBS TR 4
W22t yE, FRIN 0.05 g T ZZERIBON N, g itk
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&, MR REREER IR N2, Ay 25500 0 U4 2 JE AR
AR EAT PR A PR 5
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