% 4”) {t« % DOI: 10.6023/cjoc202006037

Chinese Journal of Organic Chemistry

A Z A EAERHREER AN S A REE IR

A #H® I #®m* WAH" L¥x©
CWHL T R2Ab 2 TREZBE B 310014)
(TR 2 B A A REE e HTVTIBJ . 313000)

CMMER R ZRE WL ZRIR 252000)

e

WE AT7TIFREREEER ARG L RCEY, WITE T — FR AR I SCHRARE 2 = e I 79 2 08 IR 2R b &
Y, A% "H NMR A1 HRMS 347 T #UE, A X ST @AT e 7 (R,S)-(2)-1,3- 2K 3-2-(1H-1,2,4- = M- 1-35) )7
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=R FE ) P IR R S (Sa), (R,S)-(2)-1,3- K IE-2-(1H-1,2,4-=Me-1- L) 5 FE 2-40 0K F R G (5g) FI(R,S)-(2)-1,3-—
RFE-2-(1H-1,2,4- = M- 1-F0)IE TN 3 3- AR BLOK F R IR (Sn) A SR B A% AN B IR 2] T 70% LA E, BoRt TR SRR E
TE .

KB MR, ARG RBEIEE; WK R(SAR)

Synthesis and Fungicidal Activity of Novel Allyl Benzoate
Compounds Containing Triazole

Yu, Wei” Wang, Han” Min, Li-Jing” Hua, Xue-Wen*® Liu, Xing-Hai™*
(“ College of Chemical Engineering, Zhejiang University of Technology, Hangzhou 310014)
(® Key Laboratory of Vector Biology and Pathogen Control of Zhejiang Province, College of Life Science,
Huzhou University, Huzhou, Zhejiang 313000)
(¢ College of Agriculture, Liaocheng University, Liaocheng, Shandong 252000)

Abstract In order to find pesticide lead compounds with high fungicidal activity, a series of unreported allyl benzoate com-
pounds containing triazole were designed and synthesized. The structures were confirmed by 'H NMR and HRMS, and the
crystal structure of (R,S)-(Z)-1,3-diphenyl-2-(1H-1,2,4-triazol-1-yl)allyl 2,3-dichlorobenzoate (Sj) was determined by X-ray
single crystal diffraction. The bioassay results showed that (R,S)-(2)-1,3-diphenyl-2-(1H-1,2,4-triazol-1-yl)allyl benzoate (Sa),
(R,S)-(2)-1,3-diphenyl-2-(1H-1,2,4-triazol-1-yl)allyl 2-fluorobenzoate (5g) and (R,S)-(Z)-1,3-diphenyl-2-(1H-1,2,4-triazol-1-
yDallyl 3-methylbenzoate (5n) exhibited good control efficacy against Sclerotinia sclerotiorum more than 70% at 50 mg/L.
Keywords triazole fungicide; synthesis; fungicidal activity; structure activity relationship (SAR)
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T =R B AIRRE A RE. 25 NEe A L=
FRWFUARGE b, b THARHIRE A, n AR
L G —, By A, 18V BT At S R A L
78>y R ey /A

ST, 8T R B RS R R T =
e, DUE Ry e ey, R EHUCEI L1
S, PRI AR O (T 5, fEFR A b5 AR,
A5 B2 AN [ AR 1) 577 2 I 0S5 0 22 0 A PR S
WA BT — R AHN B = MR A T R 2K R IR TR 2R AL
E¥)(Scheme 1), [ % 1) H AR & 0347 1 4]
DA EENNK. 4R B B S R A B
IR .

OH (¢]]
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I s SR REY]
B=R1 HEWEY S Hh TR RERE

Scheme 1 Design strategy of the title compounds 5
1 ZER5VE
1.1 BirEMNEaR

Hbrb &R & 2 40 Scheme 2 fiar, LR Z
fi e in JFR R 219 8] a-BARR /), a1 5
1,2,4- =W ) A4S B AR [A AR 1-2R0E-2-(1H-1,2,4- = M-
1-35) Z-1-Ffl (2), ik 2 52K B R 46 4 19 3 Hb )44
(2)-1,3- K2 (1H-1,2,4- =W 1-55) 5 -2-4%5-1-BH(3). 3
SR 5 5 AR 2R 515 B BE I A (R,S)-(2)-1,3-—
HKFE2- (1H-1,2,4-—Me-1-FE) P -2-05-1-BF 4, Ia)1k 4 5
K5 R G AR AR 15 21E e B bRt &4 Sa~5p.
1.2 BirkEY) 55 ML

BT AR a4k 3 ATREAEAE Z FE /7, 2 S8 H frfk
W) Sa~5Sp WA REAFAE Z F1 E f L, idk— 20 e H
P SV ERAR SR, B B AR &) 5 34T 1 X2
FBARATI AT, FRARATH AT A (B DRI, (&5 5)
737N CuH17CLN;O,, 70 T8 M,=450.30, fnfld:
Rn R, T P2i/c, MISE: a=2.1193(6) nm, b=
0.57223(18) nm, ¢ = 1.9184(6) nm, a = 90°, f =
110.750(9)°, y=90°, ¥=2.1756(12) nm’; Z=4; D=
1.375 g/em®; ©1=0.325 mm"'; F(000)=928.0, fbikLst
1B IE Ja & ) —FUE B 7 Ry=0.1212 [I=20(])], wR,=
0.3158, R;=0.1576, wR,=0.3445.
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5a: R = Ph; 5b: R = 2-MeCgHy; 5¢: R = 2-CICgH,; 5d: R = 2,4-Cl,CgH3;
5e: R = 3-MeOCgHy; 5f: R = 2,6-Cl,CgH3; 5g: R = 2-FCgHy;

5h: R = 3-FCgHy; 5i: R = 4-MeCgHy; 5j: R = 2,3-Cl,CgHg;

5k: R = 4-t-BuCgHy; 51: R = 4-PrCgH,; 5m: R = 4-MeOCgHy;

5n: R = 3-MeCgHy; 50: R = 4-FCgHy; 5p: R = 3-NO,CgH,

B2 HARLa? s e ik

Scheme 2  Synthetic route of the target compounds 5

B HbR e si s

Figure 1 Crystal structure of the title compound 5j

HAREY) 5 FR bR IRFIEAE T 50 dt i b = ik
ERERE TR NERAA S 5 — 0 T =M B RR
TR T f &A% C(1)—H(1)---N(Q2)5 C2)—H(2)+
NQ3), =TS8 MHATAERER T —AN Lo
(F 2). &8 C()—H()NQK & F I E s E#K N
0.270 nm, & C(2)—H(Q)-"NQ)I4r TR A B KN
0.251 nm. N()FT7ER =M3IR 5 C(5)FTfE IR b+
C(3)=C(4) XA —M, Ptn] LA At &4 5)
5T 45K Z e L.
1.3 B EPRREENE

HARL AP R R IR 1. KRR
KB, 16 50 mg/L IREE R, HARMLAYIXT 10 Pl #R
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B2 =As5jorrid S8 E B RILTH
Figure 2 Nine memebering ring formed by hydrogen bonds of
three 5j molecules

P T — 8 WEE, AR OER 2 B AR S X T B
TR R IE 60%LL E, R R EEE, G
H A A Sa, 5Sg F Sn FIHE R w1k 71.4%, HAHET
ol 24 7] G B B i — e I ZEBE. BhA BARE &
PR FESCRT R I T BRI TS, (&4 Sh
1 Sm #A 61.9%H B 26, HHEAS K0 HE 24 711) Gl b 7
WERE. AT R . DM . BRUE
BN BN EE N 5 B TRL 2200 R A BRI R B
P T FAEAEBBR, RAMEYShRIH T HERR
BTG PE, IXE]T 50%, HABLA VI R L TR A T
Xt F3E A L0, AW 5, 5g, 5i, 5§, Sm, 50 F1 5p #RH
A 50%UL . 2 B AR AT TN R R
93 PO 8 Vi 1 B T S M B I 1) 30 3% R B v 1, 1k
H W 5 MINEETEIE R T 43.5%. M BAMEA YA E
TEERIOC R AT LLE e 2RI B BB RN,
XoF JH S B AZ R R PR A T AL &, Wik &9 Sa

(H), 5g (F), Sn (CHz)7& 3L H 555 1 1 =5 PR A 0 o] 4100 1 9ty
PE; 2RI ER AR IR BRI 2 I, RN AR T
PERAK, a0tk &4 5d (2,4-Cly), 5f (2,6-CL) 1 5§ (2,3-Cl,)
BEARBA M. AL A G R Z DL E /AR
T RGE R E A, B S  Z WA, X
VPR EFMGE S B B S B AR A = 1 S A

1.4 SF3E

M PDB J% (http://www.rcsb.org) N 1 14a-2 H
FEAEE(CYPS ) S ARLE /) (PDB: SILC), & 45T
AL FRAE Discovery Studio 2.5 A HEAT. BT & R
YRR GAR T ER, BATERCRBEY 5] (S A
K HL R R SRR BEAT 4 T, o gk A B stk ATt
EEWF 7. A& 55 (S ) Je e R R SR 5 (S % 140
25 AL EE(CYPS 1) HI 40 T X 15 2% S0k 5 ik AT
WK 3 iR, HsLEY 55 (S R UL L A RR ¥
AR IEEE =R E 4 SRR T 50 Fe T2 BGEC AL
B, X5 E AR ST R = 2R 25 i i e
CYP51 s & —2 B3 v LLE H il EEPE(0.20
nm)-5 MK Fe 2 [A] (1] 2 25 B 2 LU Ak &40 5 (S /%L, 0.93
nm) 5 HXF AR #4974, 0.73 nm) 5 HMHR Fe 2 a1 #E 55
B, b SRR R BIE PSS R IRA AT LLE
SRR EE R HTAY 55 S BARTE AL I
A A K AR, Xt S8k &9 55 FI=m
1 4 ST EURE T S5 0b i Fe 25 &R 5%, T AR BRI AL
FHART i

1 B LAEWRIAREEEENH Z/%, 50 mg/L)
Table 1 Fungicidal activity of title compounds (inhibition rate/%, 50 mg/L)

Alternari Gibberella Phytophthora Phytophthora Sclerotinia Botrytis Rhizoctonia Fusarium

Cercospora Physalospora

A= : . . : : ) o -
asolani  zeae infestans capsici sclerotiorum cinerea  solani oxysporum arachidicola  piricola
5a 7.7 39.1 12.5 14.3 71.4 23.8 50.0 4.5 25.0 25.0
5b 15.4 304 12.5 14.3 69.6 14.3 57.1 18.2 16.7 16.7
5¢ 7.7 34.8 6.3 7.1 67.9 28.6 31.0 18.2 8.3 8.3
5d 7.7 17.4 12.5 7.1 60.7 9.5 50.0 4.5 8.3 25.0
5e 23.1 26.1 6.3 7.1 60.7 23.8 57.1 4.5 8.3 8.3
5f 15.4 13.0 18.8 32.1 393 4.8 23.8 4.5 8.3 50.0
5g 15.4 435 12.5 17.9 71.4 23.8 54.8 18.2 16.7 58.3
5h 15.4 34.8 18.8 32.1 62.5 28.6 61.9 27.3 50.0 16.7
5i 7.7 304 18.8 17.9 60.7 19.0 50.0 4.5 16.7 50.0
5j 11.5 17.4 25.0 7.1 35.7 9.5 14.3 9.1 8.3 58.3
5k 7.7 8.7 25.0 7.1 357 19.0 23.8 4.5 16.7 25.0
51 15.4 17.4 18.8 7.1 17.9 9.5 57.1 4.5 8.3 8.3
5m 7.7 304 25.0 10.7 67.9 28.6 61.9 9.1 16.7 58.3
5n 7.7 304 28.1 25.0 71.4 28.6 54.8 9.1 16.7 16.7
50 30.8 34.8 12.5 25.0 69.6 28.6 57.1 9.1 8.3 50.0
5p 15.4 304 18.8 25.0 48.2 23.8 54.8 13.6 8.3 58.3
HAK 0 0 0 0 0 0 0 0 0 0
L T
.. 889 30.3 29.7 38.1 96.4 63.6 88.4 44.4 100 84.6
RS
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B3 AEwSih, ) AEw) 5) SRR, RYFIGH A ) 73 7 5 #EAR ES IS 14025 FHEEALB(CYPS 1) 1431 0 #2181
Figure 3 Molecular docking diagram of compound 5j (left, S), isomer of compound 5j (middle, R) and itraconazole (right) with target

sterol 14a-demethylase (CYP51)
2 g

LU e g e A &, DR CRRD9RIR IR, 22
WA, gy, IR, BEALSONL, witIFam s 16 Er
B =M AR IR IRER A . MR EE SRR,
Ir A W B B B B R R . AR DN 50
mg/L F, HARMEY) Sa, Sg, Sn W15 B A% (145 52
EEE T 70%Lh k., HABKE 3 B FR A6 G 405% 5 %
TR AN R IEF] T 60% AL, I HZ2HH AR 4%/
ZE R B VTR 2R e 1 R 2 70 e B B e, vk — 2B
AT ARG BLE T 2.

3 SIS
3.1 UESHF

s I X4 B a5 A 52 "H NMR JH 35 [H
&5 S00M (TMS W hR)ZREILARACE, L CDCLy A
WA, TMS AWER; w5 # ik | UPLCH-CLASS/
QTOF G2-XS Jii Al ; #2773 B 2l (H: = ek
BENHTY, LT, 200~300 H). B AR
WA TS, RE A
3.2 1-KE-2-(1H-1,2,4-=-1-2)Z-1-B7(2) B9 & BR

HAMAR o-IRARK Z (D) HESCBR[19]77VE & ). 12
500 mL = IR o- AR 2 1(19.90 g,
0.10 mol) M 1,2,4- =% M(7.60 g, 0.11 mol), JMA 150 mL
PIEAVE T, FUKERBEHIRELE 0 CULR, @i iE &
TR 2 18 N = 2 (1113 g, 0.11 mol). ¥ In5e e
Jo, AREERON 1 h, RUKIR, EIE FAkEEE 1 h, HEA
W(TLC) [N LR LER) - VA BN =1 © 1IREFR N, £
R G, HIERR 24 B = C i B R 2L, ARk,
TEA S SR R LL kY, A AE L, A 20 mL R
PRI 45 A 2 e A, BRIl 2, IR 82.71%.
m.p. 106~107 C (1lit?” 113~115 “C); '"H NMR (500
MHz, CDCl;) ¢J: 8.15 (s, 1H, triazole-H), 8.10 (s, 1H, tria-
zole-H), 7.85 (s, 1H, ArH), 7.70~7.66 (m, 4H, ArH), 4.32
(d, J=9.5 Hz, 2H, CH,).
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3.3 (2)-1,3-ZFHEH-2-(1H-1,2,4-=-1-F)F-2-15-1-
HiRl(3)H0 & X

TEZA 73 KA T THRAIAEE 1 100 mL — k%
AU A 2 (5.62 g, 30.00 mmol)Fl H
(3.50 g, 33.00 mmol), FI(30 mL)fE¥EHI, #MIKNE
(0.20 g, 2.35 mmol)fE AL, In#ENAR L 6 h, TLC
(MR LER) - VCAME) =1 © 1]ERE M. 5N 45
Wa, A, R, Kk, AYAERRBMNE
ERIKTERR(20 mLX2), ToKBR RN T, U8, W4ik
BMAFEEN V(R ) - V(A EH=1 : 114554l
A5 30 Ak, BRI R 3, 1% 55.62%. mup.
188~189 C (lit.?" 129.8~130.6 C); '"H NMR (500
MHz, CDCl;) o: 8.21 (s, 1H, triazole-H), 8.16 (s, 1H, tria-
zole-H), 7.87~7.81 (m, 2H, ArH), 7.68~7.57 (m, 2H,
ArH), 7.55~7.48 (m, 2H, ArH), 7.43~7.36 (m, 1H, ArH),
7.35~7.23 (m, 3H, ArH), 6.95 (d, J=1.0 Hz, 1H, =CH).
3.4 (RS)-(2-1,3-—&F&H-2-(1H-1,2,4-=m-1-F) K-
2-15-1-B3 () E K

£ 50 mL [REFHAHMAHEAE 3 (1.93 g, 7.00
mmol)5 15 mL FEE, KiGIEHNEEE 0 C, A
PEG600 (0.50 g, 0.83 mmol), RJ5ESHFE R 4 #EIn A
SAH5(0.42 g, 11.00 mmol), ¥Kit KM 4 h, TLC [(Z
FR ZB8) © VOEMER) =1 © 2)PREE M. A5 R N 4E K5,
Wi, Whm 1 mol/L #hER¥EW, KM & H k(15
mL X 3)ZEHL, & AV, KM T 5, T8,
TS 2 Ry, BRI 4, IR 92.13%.
'"H NMR (500 MHz, CDCl;) §: 7.95 (s, 1H, triazole-H),
7.42 (s, 1H, triazole-H), 7.30~7.24 (m, 4H, ArH), 7.23~
7.14 (m, 4H, ArH), 6.93 (d, J=1.0 Hz, 1H, =CH), 6.80
(s, 2H, ArH), 5.65 (s, 1H, CH), 5.16 (s, 1H, OH); HRMS
caled for C;,H,6N;O [M+H]" 278.1288, found 278.1289.

3.5 HIFLEY5HER

£ 50 mL KA MAHEAE 4 (0.20 g, 0.72
mmol). (HUAR) 2K H £ (0.80 mmol). 4- — H & Lt ng
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(DMAP) (0.09 g, 0.72 mmol). 1-(3- — & & A 5k)-3- 2.3
Bk W i 25 R £ (EDC-HCI) (0.28 g, 1.44 mmol)#1 5 mL
AT, BIRTRM 4 h, BESWIRE, KEEG
mL X 3), F A E KSRGS mLX2), JoKE R
T, SUE, IRGREMAEREZN LR LER) © V(h
WE=1: 110 S4B 2 B &9 5.
(R,S)-(Z)-1,3- ~ I 2-(1H-1,2,4- =M1 -F )45 75 Ik
KRG (Sa): ¥R E AE K, IE 52.36%. mp. 94~
95 ‘C; '"H NMR (500 MHz, CDCl5) &: 8.08 (s, 1H, tria-
zole-H), 7.68 (s, 1H, triazole-H), 7.60~7.56 (m, 1H, ArH),
7.48~7.42 (m, 5H, ArH), 7.38~7.33 (m, 4H, ArH),
7.21~7.17 (m, 3H, ArH), 7.03 (s, 1H, CH), 6.95 (s, 1H,
=CH), 6.84 ~6.79 (m, 2H, ArH); HRMS calcd for
C»sHoN;0, [M+H]" 382.1550, found 382.1556.
(R,S)-(Z)-1,3- ~ I 2-(1H-1,2,4- =M1 -F ) 475 75 Ik
2-FER R IR (Sb): R B A 44, U2 42.62%. m.p.
91~92 °C; '"H NMR (500 MHz, CDCl;) J: 8.09 (s, 1H,
triazole-H), 7.98 (d, J=7.8 Hz, 1H, ArH), 7.66 (s, 1H,
triazole-H), 7.45~7.42 (m, 2H, ArH), 7.41~7.31 (m, 4H,
ArH), 7.27~7.21 (m, 2H, ArH), 7.20~7.15 (m, 3H, ArH),
7.02 (s, 1H, CH), 6.93 (s, 1H, =CH), 6.82~6.79 (m, 2H,
ArH), 2.56 (s, 3H, CH;); HRMS caled for C,5H»,N30,
[M+H]" 396.1707, found 396.1712.
(R,S)-(Z)-1,3- — ZEHE2-(1H-1,2,4- = M- 1 - ) 435 7 &
2-FARHRR(Se): W A A, WE 60.21%. m.p. 92~
93 ‘C; 'H NMR (500 MHz, CDCl;) d: 8.09 (s, 1H, tria-
zole-H), 7.87 (dd, J=7.8, 1.3 Hz, 1H, ArH), 7.67 (s, 1H,
triazole-H), 7.48~7.41 (m, 4H, ArH), 7.38~7.31 (m, 4H,
ArH), 7.23~7.17 (m, 3H, ArH), 7.03 (s, 1H, CH), 6.98 (s,
1H, =CH), 6.84~6.77 (m, 2H, ArH); HRMS calcd for
Co4H15CIN;O, [M+H]" 416.1160, found 416.1166.
(R,S)-(Z)-1,3- — ZEHE2-(1H-1,2,4- = M- 1 - ) 435 7 &
2,4- “HORHIREE(SA): I AL EAR, WFE 42.17%. mup.
89~90 ‘C; 'H NMR (500 MHz, CDCl;) ¢: 8.09 (s, 1H,
triazole-H), 7.85 (d, J=8.5 Hz, 1H, ArH), 7.64 (s, 1H,
triazole-H), 7.48 (d, J=2.0 Hz, 1H, ArH), 7.44~7.40 (m,
2H, ArH), 7.39~7.33 (m, 3H, ArH), 7.32 (dd, J=8.5, 2.0
Hz, 1H, ArH), 7.23~7.17 (m, 3H, ArH), 7.02 (s, 1H, CH),
6.96 (s, 1H, =CH), 6.84~6.77 (m, 2H, ArH); HRMS
caled for C,4H;;,Cl,N;0, [M—}—H]+ 450.0771, found
450.0776.
(R,S)-(Z)-1,3- — ZEHE2-(1H-1,2,4- = M- 1 - )45 7 &
3- AR IR EE(Se): w3 ({4, e 25.35%. m.p.
82~83 ‘C; 'H NMR (500 MHz, CDCly) ¢: 8.07 (s, 1H,
triazole-H), 8.06~8.02 (m, 2H, ArH), 7.69 (s, 1H, tria-
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zole-H), 7.44~7.40 (m, 2H, ArH), 7.37~7.31 (m, 3H,
ArH), 7.21~7.16 (m, 3H, ArH), 7.00 (s, 1H, CH), 6.95 (s,
1H, =CH), 6.94~6.91 (m, 2H, ArH), 6.83~6.79 (m, 2H,
ArH), 3.83 (s, 3H, OCHj3); HRMS calcd for CysH»,N304
[M-+H]" 412.1656, found 412.1661.
(R,S)-(2)-1,3- " K FE-2-(1H-1,2,4- =M1 -3 ) I P 3
2,6- “E R HRER(SD: W (EE, W 47.66%. m.p.
130~131 °C; "H NMR (500 MHz, CDCl;) J: 8.08 (s, 1H,
triazole-H), 7.78 (s, 1H, triazole-H), 7.52~7.49 (m, 2H,
ArH), 7.46~7.41 (m, 1H, ArH), 7.39~7.35 (m, 3H, ArH),
7.30~7.25 (m, 2H, ArH), 7.21~7.17 (m, 3H, ArH), 7.12
(s, 1H, CH), 6.87 (s, 1H, =CH), 6.82~6.78 (m, 2H,
ArH); HRMS caled for CyH;sCLN;O, [M + H] ©
450.0771, found 450.0776.
(R,S)~(Z)-1,3- — I 2-(1H-1,2,4- =M1 -F )45 75 J&
2-5 K R IR(Sg): R Ak, 2 56.35%. m.p. 79~
80 ‘C; 'H NMR (500 MHz, CDCly) o: 8.07 (s, 1H, tria-
zole-H), 8.00~7.92 (m, 1H, ArH), 7.72 (s, 1H, triazole-H),
7.55~747 (m, 1H, ArH), 7.46~7.40 (m, 2H, ArH),
7.38~7.29 (m, 3H, ArH), 7.22~7.10 (m, 5H, ArH), 7.04
(s, 1H, CH), 7.02 (s, 1H, =CH), 6.86~6.78 (m, 2H,
ArH); HRMS calcd for C,4HoFN;0, [M+H]" 400.1456,
found 400.1461.
(R,S)-(2)-1,3- " K Fe-2-(1H-1,2,4- =M1 -8 ) I P 3
3-5 2K R e (Sh): ¥R 38 (B [ 44, I0% 58.34%. mup.
103~104 °C; "H NMR (500 MHz, CDCl;) J: 8.09 (s, 1H,
triazole-H), 7.90~7.85 (m, 1H, ArH), 7.79~7.74 (m, 1H,
ArH), 7.65 (s, 1H, triazole-H), 7.46~7.40 (m, 3H, ArH),
7.39~7.33 (m, 3H, ArH), 7.31~726 (m, 1H, ArH),
7.23~7.17 (m, 3H, ArH), 7.02 (s, 1H, CH), 6.94 (s, 1H,
=CH), 6.88~6.78 (m, 2H, ArH); HRMS calcd for
C»sH,oFN;0, [M+H]" 400.1456, found 400.1461.
(R,S)~(Z)-1,3- —-FFEH2-(1H-1,2,4- =M1 -F )45 75 I
4-F L IR FR R IR (Si): YR B il 44, URZE 44.72%. mup.
82~83 ‘C; '"H NMR (500 MHz, CDCl;) 6: 8.07 (s, 1H,
triazole-H), 7.97 (d, J=8.2 Hz, 2H, ArH), 7.69 (s, 1H,
triazole-H), 7.45~7.40 (m, 3H, ArH), 7.36~7.32 (m, 4H,
ArH), 7.22~7.16 (m, 3H, ArH), 7.01 (s, 1H, CH), 6.95 (s,
1H, =CH), 6.84~6.78 (m, 2H, ArH), 2.40 (s, 3H, CH;);
HRMS caled for C,sH,,N30, [M—i—H]+ 396.1707, found
396.1712.
(R,S)-(2)-1,3- " K FE-2-(1H-1,2,4- =M1 -8 ) I P 3
23-“ERHRER(S)): i lEE, 13 30.33%. m.p.
141~142 °C; "H NMR (500 MHz, CDCL;) J: 8.10 (s, 1H,
triazole-H), 7.67 (dd, J=7.8, 1.5 Hz, 1H, ArH), 7.64 (s,
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1H, triazole-H), 7.62 (dd, J=28.0, 1.5 Hz, 1H, ArH),
7.45~17.36 (m, 5H, ArH), 7.29 (d, J=7.9 Hz, 1H, ArH),
7.24~7.19 (m, 3H, ArH), 7.02 (s, 1H, CH), 6.94 (s, 1H,
=CH), 6.81 (d, J/=6.8 Hz, 2H, ArH); HRMS calcd for
CoyH 5CLN;O, [M+H]" 450.0771, found 450.0776.
(R,S)-(Z)-1,3- — ZEHE2-(1H-1,2,4- = M- 1 - )45 7 &
4T FORHRRER(SK): MR (i, UE 44.20%. m.p.
105~106 °C; 'H NMR (500 MHz, CDCl;) J: 8.08 (s, 1H,
triazole-H), 8.03 (d, J=8.3 Hz, 2H, ArH), 7.71 (s, 1H,
triazole-H), 7.51~7.45 (m, 3H, ArH), 7.37~7.30 (m, 4H,
ArH), 7.21~7.15 (m, 3H, ArH), 7.02 (s, 1H, CH), 6.95 (s,
1H, =CH), 6.84~6.78 (m, 2H, ArH), 1.33 (s, 9H, ¢-Bu);
HRMS caled for CogHosN;O, [M+H]" 438.2176, found
438.2182.
(R,S)-(Z)-1,3- ~ I 2-(1H-1,2,4- =M1 -F ) 475 75 Ik
4-TETN R R ER(SY): Rt ik, L2 48.96%. m.p.
66~67 °‘C; '"H NMR (500 MHz, CDCl;) d: 8.07 (s, 1H,
triazole-H), 8.00 (d, J=8.2 Hz, 2H, ArH), 7.69 (s, 1H,
triazole-H), 7.45~7.41 (m, 2H, ArH), 7.36~7.31 (m, 3H,
ArH), 7.26 (d, J=8.4 Hz, 2H, ArH), 7.22~7.17 (m, 3H,
ArH), 7.01 (s, 1H, CH), 6.95 (s, IH, =CH), 6.81 (dd, J=
7.8, 1.4 Hz, 2H, ArH), 2.65 (t, J=7.5 Hz, 2H, CH,),
1.71~1.59 (m, 2H, CH,), 0.94 (t, J=7.3 Hz, 3H, CH,);
HRMS calcd for Co;H5N30, [M+H]" 424.2020, found
424.2025.
(R,S)-(Z)-1,3- — ZEHE2-(1H-1,2,4- = M- 1 -5 ) 435 7 &
4- HUE R W R TS (Sm): SR BB E R, I 27.43%.
m.p. 70~71 C; '"H NMR (500 MHz, CDCl3) 6: 8.07 (s,
1H, triazole-H), 8.06~8.02 (m, 2H, ArH), 7.69 (s, 1H,
triazole-H), 7.42 (d, J=7.0 Hz, 2H, ArH), 7.36~7.29 (m,
3H, ArH), 7.20~7.15 (m, 3H, ArH), 7.00 (s, 1H, CH),
6.95 (s, IH, =CH), 6.92 (d, J=8.9 Hz, 2H, ArH), 6.83~
6.79 (m, 2H, ArH), 3.82 (s, 3H, OCH3); HRMS calcd for
C,sH2N;05 [M+H]" 412.1656, found 412.1661.
(R,S)-(Z)-1,3- ~ I 2-(1H-1,2,4- =M1 -F )45 75 Ik
3-FER R (Sn): R B AL E AR, U 55.64%. m.p.
85~86 ‘C; 'H NMR (500 MHz, CDCl3) 6: 8.07 (s, 1H,
triazole-H), 7.89 (d, J=7.6 Hz, 2H, ArH), 7.70 (s, 1H,
triazole-H), 7.46~7.41 (m, 2H, ArH), 7.36~7.30 (m, 5H,
ArH), 7.20~7.15 (m, 3H, ArH), 7.03 (s, 1H, CH), 6.95 (s,
1H, =CH), 6.83~6.78 (m, 2H, ArH), 2.38 (s, 3H, CH;);
HRMS calcd for CosH»N;0, [M+H]" 396.1707, found
396.1712.
(R,S)-(Z)-1,3- —ZEHE2-(1H-1,2,4- = M- 1 -5 ) 435 7 &
4-F AR IR ER(S0): 1R iE (ulEl 4, US# 47.25%. m.p. 81~
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82 °C; 'H NMR (500 MHz, CDCLy) &: 8.08 (s, 1H, tria-
zole-H), 7.66 (s, 1H, triazole-H), 7.44~7.39 (m, 3H, ArH),
738~731 (m, 4H, ArH), 7.21~7.15 (m, 3H, ArH),
7.13~7.09 (m, 2H, ArH), 7.02 (s, 1H, CH), 6.95 (s, 1H,
=CH), 6.83 ~6.79 (m, 2H, ArH); HRMS calcd for
C,4HoFN;0, [M+H]" 400.1456, found 400.1461.

(R,S)~(Z)-1,3- — I 2-(1H-1,2,4- =M1 -F )45 75 3
3-TiE AL 2 R I (Sp): IR B EE 4K, R 15.16%. mup.
86~87 ‘C; 'H NMR (500 MHz, CDCl;) o: 8.95~8.89
(m, 1H, ArH), 8.47~8.43 (m, 1H, ArH), 8.41~8.38 (m,
1H, ArH), 8.11 (s, 1H, triazole-H), 7.68 (t, J=8.0 Hz, 1H,
ArH), 7.63 (s, 1H, triazole-H), 7.44~7.37 (m, 5H, ArH),
7.25~720 (m, 3H, ArH), 7.07 (s, 1H, CH), 6.94 (s, 1H,
=CH), 6.84~6.81 (m, 2H, ArH); HRMS calcd for
CasH 1sN,O; [M+H]® 427.1401, found 427.1406.
3.6 REVEMEMIE

SEHGNT R B Ah TR (Alternari asolani)~ /N IR
99 W (Gibberella zeae)~ 58 Z W59 1 (Phytophthora
infestans)~ FRMUE F2 9 ¥ (Phytophthora capsici)~ JHE B
%973 i (Sclerotinia sclerotiorum) %% K B35 B (Botrytis
cinerea)~ IKFELUNTIF T (Rhizoctonia solani). ¥ JNAZE
J93 B (Fusarium oxysporum)~ 1£42#5 B 1 (Cercospora
arachidicola) 350 80U B (Physalospora piricola).

REALHEE: (B 5 H R (DMSO)¥% il %
BRI 1% M FABHR A . K F AT BV A 45
EWIAE 50 mg/L FIE R 10 FhikIe bR 1) = W R
W, SRR AR (QCK) A 2 & &4 50 mg/L
) AR e A Tt e o) B (Y CK).

$#H B#1 KL (Supporting Information) L&) 5a~5p [
"H NMR F1 HRMS 3. XS4k n] LA 4 2 AT 3l
(http://sioc-journal.cn/) I N #k.
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