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7 B EMEXNRIE R AZ 221 &R & U E Y& M
TRZ®R &L ERE

(W T K240 2 TRE2EBE i 310032)

WE T FHREEEYEE IR & B EIRIE BRI S G, W FRG T 15 AR D SCHRIRAE 105 4
WERE IR E BE G L&, 454 '"H NMR. °C NMR fll HRMS #iiiE, A4t e 45 R8s, #9 Bistk &m#E
P AR A, BE Y, WNFE 200 pg/mL WREE R, S5-(3-TRZEEE)-4- FEE-2-(1-((4- 5 0 5 Btk 2 ) R i -4 - B ) g e
(6b)X 3 IR B2 BTG HEN 100%, DL TRETERE, 5-(4-TRZKHE)-2-(1-((4-F R )BT IR AE -4- 55 )-4- T B 1R M4 (6 ) bf
KBS IR TS N 58.86%, SR EEAH 2, £ 500 pg/mL WRIZ T, (4-(5-(3-1RIK I )-4- H L mE M2 F)IRIE-1-
B () F 2 B A (6h) S A HRU R HUE 14 100%.

KA WEMRIURIE; D5 E LM MR R HREME

Synthesis and Biological Activity of Aryl Thiazole Piperidine
Amide Compounds

Ding, Chengrong Pan, Yayun Tan, Chengxia*
(College of Chemical Engineering Science, Zhejiang University of Technology, Hangzhou 310032)

Abstract In order to find a novel biologically active compound containing aromatic thiazole piperidine structure, 15 novel
aryl thiazole piperidine amide derivatives were designed and synthesized. The structures of the target compounds were fully
characterized by 'H NMR, *C NMR and HRMS spectra. The bioactivity test showed that some target compounds had good
fungicidal and insecticidal activity. For example, the inhibition rate of 5-(3-bromophenyl)-4-methyl-2-(1-((4-nitrophenyl)-
sulfonyl)piperidin-4-yl)thiazole (6b) against Pseudoperonospora cubensis was 100% better than azoxystrobin, and the
inhibition rate of 5-(4-bromophenyl)-2-(1-((4-chlorophenyl)sulfonyl)piperidin-4-yl)-4-methylthiazole (6¢) against Rhizoctonia
solani was 58.86% comparable to azoxystrobin at 200 pg/mL. The lethal rate of (4-(5-(3-bromophenyl)-4-methylthiazol-2-yl)
piperidin-1-yl) (m-tolyl)methanone (6h) against Mythimna separata was 100% at 500 pg/mL.

Keywords piperidinylthiazole; aromatic structure; fungicidal activity; insecticidal activity

Oxathiapiprolin! /Al Fluoxapiprolin'® Mg — 2555 S 1k
F1o W PP EE IR W 25 460 AR 24 o Fh, A T AL oxathiapi-
prolin A 7L K IN, & HA m B EVE, J0H X 5 B
SR I B TSI VR AR, A B B Y ECs
4 0.00025 pg/mL, T HBHE(ECs;=0.18 pg/mL)F
JEBENS K ECs,=0.21 pg/mL)IME, HIRZE B A KSR
SR BRRAE: X KR 22 18 14 > 5000 mge
kg led !, XTI ] R B b IR BT A M R IR,
B AR LS R A RR 1 OSBP), 5 H & /i il
R R TE A2 B, 256 AR 2 K Rt A E 22
K, R ELAT ME PR IBC R E 45 K4 1R S S B I RN T
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BRI T — AL (R b, SRETFR T HA
HATR RALTE I L St &4 18712 20319 D)
B R B A A S AT AR A5 T2 ).
XAEEY 1R 2 BEFURIN, fEAEYNEYE T TH, A
W1 R 2 BRI SR, (AW 1 TR 10
ng/mL I 6B TR B0 A S 4% e e L 100%
MFTEE G, 7F 0.1 pg/mL 3RFE AT DA B e e AT
25% IR IE 1 LB 2 W B B ECs 16N
(0.98+0.21) pmol/L, T & A4 I 45 B R [ECs 1
(4.26+0.02) pmol/L1™, FIHALAY 2 i1 4h th BA
RAFI R B PEM, L LCs {25 0.513 mmol/L. 7E45H
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HHTTIH, HA 1 A 2 7EERRERIR IE S5 44 f Sk Ak 1)
A5 G S VERARIR, LA 110 0575 G540 0 S e,
WAV 2 W5 NeEE, E450 R H — 5,
D] b 5 T B 5 ) 5 W AR B IR W R DG 11 4k 5 1 B s —
W KA FIANME.

REEAE AL SR BN E, HHIEA
WEFE AT 2 N . AIE 7t 4 35 5 e R B R e 4 Tk
FIT 4RI B 2R G AL R AR D35 1 D TR S I, v 6
T 15 AR DL SCHERFRIE (1 77 HEME M ERIR WE B G 254k &4
(Scheme 1), HZEH#)Z "H NMR. *C NMR Al HRMS 7
iE, a2 B A dUEME, o B AT T
FOBE RN 2 BTG PE IR, W8 A R W B
Pl G DRI — 2 AW BV A0 R 7 % g . B bR
WAEWI)E R Z U0 Scheme 2 FT7i.

Cl Cl it
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Scheme 1 Design of target compounds
1 HR5TE
1.1 HEMEMREHRIRIE
PURARE N R, KB, [AEEIPEE 2,
HE R 2 5K AR R R Ak 3 LIRS 3 5B (] 44 4,

HhlE R 4 BRI e RIR R 5, &SRR Bt
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R, DURIIRR A 2h 5 R 5 T M BE 2 — AN s
JRSE, RS R PRI P A O, e 4 ) s il 5 R T 9
TR B R N & R 2 & Ol AR, HRiE
1 AFEZ AT S, TSGR AR RN
TRLPE S SIS ), DAE G i B S 19 s I A DR v ] 4 4
A R FE v, A 4 6RO, e SR AN B
ik 80 C; fEHEMAR 5 HIA ML RE, AFIERMER R
AERF RN ILS, WEARE HCY S NI IER T
R T A 4 2RI A Ay ] R 2R Hh ()44 S, 1R
RO R, TOWE R RIS B YRR, 75 H
Pk S G O R, NRRIFRZ R, R b3 7 5
2R, 2K R R RER ST E B A FE AR HARL &,
FR IR TR R AR 2 B 1 75 ORI H bR & 4.

1EXT H s & st kB, B a9
WRIE 5 F7E NMR 135 B R0 H 2 (B 2), SR
NI, DRIE T FR 45 RI7E TH NMR Fi BC
NMR HERILHBESE. s F302E CpH»BN,0,S,
FILEY) 6a, 7€ 'H NMR i 3L47 23H, HAZIF sH
[7.65 (d, J=8.1 Hz, 2H), 7.56~7.49 (m, 2H), 7.33 (dt, J=
14.1, 7.9 Hz, 4H)], F3L 3HX2 [2.51 (s, 3H), 2.45 (s,
3H)], WREE 9H [3.91 (d, J=11.6 Hz, 2H), 3.24~3.07 (m,
1H), 2.44~2.38 (m, 2H), 2.25 (d, J=12.3 Hz, 2H), 1.91
(q, J=11.9, 2)F/EES HIENL. E °C NMR i & p 3t
A 22C. HrpmEME 3C (173.28, 145.57, 132.79), P/NZF
12C [132.58, 131.92, 131.63, 130.46, 130.32, 129.80 (2X
C), 129.68, 127.72, 127.67 (2 XC), 122.96], WkKIE 5C
[45.87 (2XC), 38.92, 31.82 (2 X C)|{EL5 K4 T 2 I Jg b o}
FRIIRIEFERRIS P AFEE S C, PIANFEE(21.55, 15.04).
HRMS (ESI) caled for C,Hy;BrN,O,S,Na [M—i—Na]+
513.0277, found 513.0283.

HAREE S O B, IR W HR T 5 B 1 25 R TE
'HNMR il °C NMR H &I EEIEH R, o2
BUEARIT, ERU PRI J eSS, sy
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Figure 2 Different in NMR about piperidin in amide and sulfonamide

F3IE Co3HaoBrEsN,OS [ 6f. 7E 'H NMR i 1345 20H, %5 3H [2.47 (s, 3H)], YRNE 9H [(4.79 (s, 1H), 3.80 (s, 1H),
HAPHAIIR 8H [7.75~7.65 (m, 2H), 7.62 (d, J=7.8 3.35~2.88 (m, 3H), 2.20 (d, J=53.7 Hz, 2H), 1.86 (d, J=
Hz, 1H), 7.55 (t, J=7.7 Hz, 1H), 7.44~7.21 (m, 4H)], H 43.5 Hz, 2H)], BT JE MW KRS, 72 °C NMR i
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EIH 3R 23C fE )M, R & =50 B 2R IR 32 = H
FLR e DY E[131.05 (q, J=32.7 Hz), 126.42 (q,
J=3.6 Hz), 123.89 (q, J=3.8 Hz), 123.61 (q, J=272.5
Hz)], ¥k3E 1C (171.45), BEME 3C (168.83, 147.63,
130.15), PiINZEIR[136.64, 134.54, 133.64, 131.05 (q, J=
32.7 Hz), 129.91, 129.61, 129.10, 129.02, 127.89, 127.24,
126.42 (q, J=3.6 Hz), 123.89 (q, J=3.8 Hz)], WKNE 5C
(47.44, 42.03, 40.33, 32.72, 31.99)1E 4k ¥y rh 30 Jykh ot
FRIGIRIETE RS TP 20Ok A T /034, WA 1C (15.89).
HRMS (ESI) caled for CyH,BrF;N,0S [M + H] ©
531.0324, found 531.0331.
1.2 EYIRIHIEEM

AEDEEI e S AR 1 o, SR 45 R 98T 6b,
6f, 6g, 6], 61CC%JIAHI Ei), 6¢, 6n(KFFSUNNR), 6e(35 /K
FEER), 60(F N AN 9 AN H L AEWTE 200
pg/mL WREE N R APEE M, Hrd 6b x5 TN &k
RILH 100% I H0 R 5 MO0 T B T, 61 X 35 JINFE 200
I 60% 40 R 75 14 5 1% B B AH 24, 6¢ XF KRB SUR
I 58.86% 411 B v 14 5 5 1 R AH 4, 7B 28 AR &5
I BT A 7 TR B L. R e R AT A8 [RS8
6a~6c, 6d~ 6k FIA [ 2K 6§~ 60 ft Ik i BRI LL 5
ORI, AE BRI PR AR B 7 1A AE P AL R
AT IEb BT 15 T 118 7 25 1 A B IR P 8 ) 6 900 o 7% A 7 T L
At — B E. R REE R BoR: 18
500 pg/mL IKEER, Bk 6k XPRG GG 4h, HAa stk
BTN RIS 60% LA E )24 duiiE . F 6b, 6g,
6h KILH 100%HI4 HIGH. MBERSITER: MWK

R, 6b, 6g, 6h 7EAIE IR ILI AR, 7EAY
BTG R SRS T RS M. B RG IR,
KT (6a~6¢) 7K I (6d~61)« 4434 H it iz (6m ~
60) IR 60% LA I ()2 g, AR 0] 81 2=
S DRI BT VAL (1) 28 S e A G R 2 P A 4 A0 5o s e P Bl
HEA SRR E

2 i

N T TR B A W T ) Y D A R M MR I IR g
BERE R S ED, Wit AT 15 NR SRR IE
R 3 e R IR R e BE e Stk & . 54 '"H NMIR,
C NMR M1 HRMS RAEHIN, 7E NMR 45 4 R AL o R B
B ARE 0 IR IE S5 M TE 5 B i R I 2 AR, Hk
SR A . EE N E 4 R BoR: /£ 200
ug/mL RIET, #5 HARb &R — 2 MW g
PE, Fordr 6b % 3 VR 00 A BV PR 100% 5 T4 B
P ) 4V BRT V5 12, 6 o 7K B SO 9 PRI BT 75 P 58.86% 5 %
BEEEA Y, 76 500 pg/mL iRE T, KE5 Hisb &%t
R R 80% LA b5 duyg v, &4 6b, 6g,
6h 118 HUIGPEA 100%. DRI 8 1 Fr 4% 2 1 s G R P
P e A0 B 40 1) 85 ) B S AE 0 B R o O M T B
BB T A

3 KRS

X5 F

Jii i % Bruker Daltonics Bio-TOF-Q IIT & i 1%
(ESIMS)JZE; RiEGFAUE] ™ Ry-1G f& 54X, T

3.1

F1 HREY) 6a~60 IS E 45 RANHI /%)
Table 1 Bioactivity test (inhibition rate/%) of target compounds 6a~ 60

Compd. Br SF PR BC RS MS
6a 3-Br 0 0 0.00 0.00 60
6b 3-Br 0 100 0.00 0.00 100

6¢ 4-Br 0 0 0.00 58.86 80

6d 4-Br 0 0 0.00 0.00 80

6e 4-Br 0 0 31.71 0.00 80

6f 3-Br 0 20 0.00 0.00 80
6g 3-Br 0 30 0.00 0.00 100
6h 3-Br 0 0 0.00 0.00 100

6i 4-Br 0 0 0.00 0.00 80

6j 4-Br 0 10 0.00 0.00 60

6k 4-Br 0 0 0.00 0.00 0

6l 4-Br 0 60 0.00 0.00 80

6m 4-Br 0 0 0.00 0.00 80

6n 4-Br 0 0 0.00 10.26 80

60 4-Br 5 0 0.00 0.00 80

Azoxystrobin 100 65 18.64 55.31

Avermectin 100

“ SF, Sphaerotheca fuliginea; PR, Pseudoperonospora cubensis; BC, Botrytis cinereal; RS, Rhizoctonia solani; MS, Mythimna separate; fungicidal inhibition

png/mL, mortality [%] 500 pg/mL (Mythimna separate).
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BIHE

RERIE; ZHEFIR S 8 H Bruker Avance 500 ZYA% il
FLIROCI 2 . A TR o [ 72 1 5 43 40

32 ZWHE

3.2.0 1-(GEARRIK)-2-FBEA(1)89 & A%

EREA HURIERERT 250 mL = Cf A oin N IRA i
(0.15 mol), 30%ELER(80 mL), 7£ 0 C&AM T, FIIEEH
W S b0 NaNO, (0.15 mol), in5e e, ££35 30 min,
fE 0 CHAMF M EEM BRI 40% HBF, (0.19
mol), {Rif 3 h, JEEHE, BRRMRERLSE, Hika
BESe, THERRRK. FEREA MM EER) 250 mL PU FfR
PRI EEERE9(0.25 mol). ZFR5F I HiTi5(0.80 mol). %
AEIEAR(0.02 mol), #4452 (1 AU AN IR =2 %60 3h o0 Hik 1 18
PPy A, $HR AR 35~40 C, M 8 h, i
ek, JEUFH A ER e, WOERIER, R TR B
[ 1120 9k B A, IR 42.6%.

322 1-(GEARRE)-2- R A EA(2)49 & A%

£ 50 mL = FUf I A TE44(1) (0.05 mol). =5
FE(10 mL), KRB 18HE, =5 T FAE SRR 2%
18 i N 9 52(0.05~0.055 mol), S5 584 i I Ak
FREANETRIE pH=8~9, H & (10 mLX3)ZHY,
AHUZ G T KRR T8 5 e 2815 2k 29, k3
BIAR, HIEBRN T PR,

3.2.3  N-boc-4-F KBtz 9% "2 (3)

FEMHLSCRER 250 mL FIPY BRI 70%
NaSH (0.18 mol). NH,CI (0.18 mol). 120 mL N,N- - F
FH 9 i (DMF)\ N-Boc-4-FIENRIE (0.04 mol), 7E= iR
THEFE 72 h, RN FEASETE 1 L BRI 600 g K
K, FESEHE AR b S MBS B I BIVKOK Y, $EFE 1 h
&, HELRE A A, dhIE, B 100 mLX3 408
LBEZEL, BHLZEE TR REREN T 155 e 2%, Frfs[E ik
EIEUHE IR T Ak 3 AR, IR 95.3%,
1455 134~135 C.

324 4-(4-(BARRHR)-5-F 2ok 2- )k og-1-F BR
T B5(4)

7 100 mL 5 CU A I A )44 2 (0.05 mol). H i)
4 3 (0.05 mol). JTC/KBEEREN(0.15 mol). VKEEER(50 mL),
WEFHiPE, 76 80 C NI 24 h J&, WEZRZFRUKEER,
FERRP N CIR CBE, 138, e 28453 304 Ry,
SN EEARIF A 4, B EaRE

A-(4-(] YR 2 HE )-5- HH R e I 2 L) DR I - 1- FH R AL T
fi&(4a): "H NMR (500 MHz, Chloroform-d) d: 7.62~7.49
(m, 2H), 7.36~7.21 (m, 2H), 4.22 (s, 2H), 3.12 (it, J=
11.6, 3.6 Hz, 1H), 2.88 (s, 2H), 2.45 (s, 3H), 2.10 (d, J=
11.7 Hz, 2H), 1.73 (qd, J=12.4, 4.3 Hz, 2H), 1.48 (s, 9H);
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C NMR (126 MHz, Chloroform-d) 6: 168.42, 154.77,
151.45, 133.37, 131.68 (2XC), 130.57, 128.21 (2XC),
127.89, 79.29, 44.32 (2XC), 36.74, 28.46 (2XC), 28.27
(3XC), 16.32. HRMS (ESI) caled for CyoH,5sBrN,O,SNa
[M+Na]™ 459.0255, found 459.0249.

A-(4-(IA]YR IR I )-5- H JE M w2 LY IR g - 1- FEER BT
fi&(4b): '"H NMR (500 MHz, Chloroform-d) J: 7.41~7.33
(m, 2H), 7.23~7.13 (m, 2H), 4.23 (s, 2H), 3.14 (tt, J=
11.7, 3.8 Hz, 1H), 2.88 (s, 2H), 2.37 (d, J=1.4 Hz, 3H),
2.12 (d, J=12.5 Hz, 2H), 1.84~1.69 (m, 2H), 1.48 (s,
9H); *C NMR (126 MHz, Chloroform-d) J: 172.26,
154.71, 147.35, 133.73, 130.72, 130.37, 129.93, 129.64,
129.23, 128.90, 79.65, 40.81 (2XC), 32.47, 29.66 (2 X C),
28.47 (3XC), 16.04. HRMS (ESI) caled for CaoHysBrN,-
0,SNa [M+Na]" 459.0254, found 459.0251.

325 4-(BARRE)-5-F ol 2- 2 )kwe-1- 2 B 2 (5)

£ 100 mL A MAHEAE 4 (0.05 mol). 4
mol/L HC ff) S /NFRVEW(20 mL), 1E=IE NG THiHE,
R FE A AN A [ AR RN, R 4 b e ZE 1S B
F] 44 5.

A-(WF IR 2RI )-5- FF L g 0 IR IE - 1- 25 iR 26 (Sa):
'H NMR (500 MHz, DMSO-dg) 0: 9.31 (dd, J=68.9, 8.9
Hz, 2H), 7.60~7.44 (m, 4H), 3.41~3.25 (m, 3H), 3.12~
2.94 (m, 2H), 2.40 (s, 3H), 2.26~2.11 (m, 2H), 2.09~
1.90 (m, 2H); *C NMR (126 MHz, DMSO-d;) J: 170.51,
150.23, 131.89 (2XC), 130.92, 130.02, 128.73 (2XC),
122.01, 45.61 (2XC), 40.84, 32.32 (2XC), 16.03. HRMS
(ESI) calcd for CsHoBrCIN,S [M+H]" 374.3385, found
374.3211.

A-([B) YR L )-5- FH FE e -2 FE DR g - 1- £ R & (Sb):
'H NMR (500 MHz, DMSO-dg) J: 9.52~8.96 (m, 2H),
7.66 (q, J=1.7 Hz, 1H), 7.63~7.57 (m, 1H), 7.49 (dt, J=
7.8, 1.2 Hz, 1H), 7.43 (t, J=7.8 Hz, 1H), 3.34 (tt, J=11.3,
3.8 Hz, 3H), 3.08~2.96 (m, 2H), 2.41 (s, 3H), 2.18 (d, J=
11.0 Hz, 2H), 2.02~1.92 (m, 2H); *C NMR (126 MHz,
DMSO-dg) o: 168.27, 151.71, 134.08, 132.23, 131.89,
131.27, 130.79, 130.56, 122.79, 41.91 (2 X C), 36.64,
28.96 (2XC), 16.84. HRMS (ESI) caled for C;sH;oBr-
CIN,S [M-+H]" 374.3385, found 374.3215.

3.2.6 HIRLE 4 6a~60 195 A%

7EEHE i AR a4 5 (1.0mmol). BE5(1.1 mmol).
= (5 mmol)F1 S FE(4 mL), V4 h 5 EMAR R H
TN ZEHEE(30 mL), &2 00KEE, ANLUEH LK
BN G R AR, 2K I B/ 2R R R A SR RT BB AR H A
&) 6a~6l, IR FH B 75 SR A 43 2 11 U7 3R HK

Chin. J. Org. Chem. 2020, 40, 528~535



Chinese Journal of Organic Chemistry

H stk 54 6m~60.

5-(3- PR AR I )-4- FF I -2-(1-(4- HP 35k A Pk 35 ) DR 12 -4
Fo)VEME(6a): LA, Y# 93.3%. mp. 221~222 C;
"H NMR (500 MHz, Chloroform-d) : 7.65 (d, J=8.1 Hz,
2H), 7.56~7.49 (m, 2H), 7.33 (dt, J=14.1, 7.9 Hz, 4H),
391 (d, J=11.6 Hz, 2H), 3.24~3.07 (m, 1H), 2.51 (s,
3H), 2.45 (s, 3H), 2.44~2.38 (m, 2H), 2.25 (d, J=12.3
Hz, 2H), 1.91 (q, J=11.9, 2H); “C NMR (126 MHz,
Chloroform-d) J: 173.28, 145.57, 132.79, 132.58, 131.92,
131.63, 130.46, 130.32, 129.80 (2XC), 129.68, 127.72,
127.67 (2XC), 122.96, 45.87 (2 X C), 38.92, 31.82 (2XC),
21.55, 15.04. HRMS (ESI) calcd for C»,H4BrN,0,S,Na
[M+Na]™ 513.0277, found 513.0283.

5-(3-TRIE L )-4- B L2 (1-((4-T 32 22 32k ) R 25 ) i
WE-4-J%)BEPE(6b): i 1A, I Z 94.1%. m.p. 239~
240 ‘C; '"H NMR (500 MHz, Chloroform-d) ¢: 8.33 (d,
J=8.7 Hz, 2H), 7.91 (d, J=8.6 Hz, 2H), 7.33~7.21 (m,
3H), 7.21~7.16 (m, 1H), 3.86 (d, J=11.8 Hz, 2H), 2.88 (t,
J=11.6 Hz, 1H), 2.50 (t, J=11.6 Hz, 2H), 2.35 (s, 3H),
2.14 (d, J=12.8 Hz, 2H), 1.93~1.81 (m, 2H); *C NMR
(126 MHz, Chloroform-d) J: 170.68, 150.15, 147.83,
142.53, 134.50, 133.69, 129.90, 129.65, 128.99, 128.70
(2XC), 127.85, 127.22, 12438 (2XC), 45.82 (2XC),
39.41, 31.60 (2 X C), 16.01. HRMS (ESI) caled for
CaHy0BrN;0,8,Na [M+Na]" 543.9971, found 543.9996.

5- (4-TR IR )-2-(1-(4- SRR A I 26 ) IR e -4- ik )-4-
DL B I (6c): 1 (0 [ 44, W03 88.5%. mup. 247 ~
248 °C; '"H NMR (500 MHz, Chloroform-d) d: 7.76~7.71
(m, 2H), 7.57~7.51 (m, 4H), 7.29~7.24 (m, 2H), 3.98~
3.80 (m, 2H), 2.97 (tt, J=11.6, 3.8 Hz, 1H), 2.50 (t, J=
11.0 Hz, 2H), 2.43 (s, 3H), 2.26~2.15 (m, 2H), 2.00~
1.86 (m, 2H); *C NMR (126 MHz, Chloroform-d) o:
171.19, 147.21, 139.41, 134.94, 131.91 (2XC), 130.77,
130.61 (2XC), 130.06, 129.44 (2XC), 129.01 (2XC),
122.09, 45.86 (2 C), 39.53, 31.73 (2XC), 15.86. HRMS
(ESI) caled for C,H,BrCIN,O,S,Na [M + Na] *
532.9730, found 532.9736.

(4-(5-(4- VR 55 )-4- F1 L e e 2 R ) R Mg - 1- 356 ) (4- 5
IR FE B (6d): % B A AR, WE 93.2%. mp. 197~
198 °C; "H NMR (500 MHz, Chloroform-d) d: 7.66~7.50
(m, 2H, 2H), 7.47~7.33 (m, 4H), 7.32~7.25 (m, 2H),
4.80 (s, 1H), 3.89 (s, 1H), 3.47 (dq, J=8.6, 4.9 Hz, 1H),
3.14 (s, 2H), 2.52 (s, 3H), 2.24 (s, 2H), 1.83 (s, 2H); "°C
NMR (126 MHz, Chloroform-d) 0: 172.63, 169.41, 145.80,
135.89, 134.10, 132.16 (2XC), 130.59 (2XC), 130.55,

Chin. J. Org. Chem. 2020, 40, 528~535

© 2020 Chinese Chemical Society & SIOC, CAS

129.80, 128.81 (2XC), 128.49 (2XC), 122.77, 47.39,
42.02, 39.91, 32.38 (2XC), 15.24. HRMS (ESI) calcd for
CpHyBrCIN,OSNa [M + Na] = 497.0073,
497.0060.

A-(4-(5-(4- TR K )-4- Y BE e e - B IR g - 1- J3 32 )
7% I (6e): ik v AL TE A, WLEE 87.8%. mp. 195~
196 “C; 'H NMR (500 MHz, Chloroform-d) 6: 7.79~7.66
(m, 2H), 7.58~7.47 (m, 4H), 7.31~7.21 (m, 2H), 4.77 (d,
J=9.0 Hz, 1H), 3.81~3.62 (m, 1H), 3.32~2.91 (m, 3H),
243 (s, 3H), 2.33~2.06 (m, 2H), 1.84 (d, J=51.4 Hz,
2H); *C NMR (126 MHz, Chloroform-d) &: 174.40,
168.27, 141.96, 139.76, 133.11, 132.40 (2XC), 129.69,
129.31 (2XC), 128.92, 128.34 (2XC), 127.59 (2XC),
117.89, 113.51, 46.92, 41.60, 38.36, 32.63, 31.57, 13.60.
HRMS (ESI) caled for C,3H,BrN;OSNa [M + Na] *
488.0403, found 488.0408.

(4-(5-(3-TRIR I )-4- F FEE M2 - LY IR g - 1-35)(4-(=
SR ) R W (6f): VR B [EAA, U 92.3%. m.p.
166~167 C; 'H NMR (500 MHz, Chloroform-d) d:
7.75~7.65 (m, 2H), 7.62 (d, J=7.8 Hz, 1H), 7.55 (t, J=
7.7 Hz, 1H), 7.44~7.21 (m, 4H), 4.79 (s, 1H), 3.80 (s,
1H), 3.35~2.88 (m, 3H), 2.47 (s, 3H), 2.20 (d, J=53.7
Hz, 2H), 1.86 (d, J=43.5 Hz, 2H); >C NMR (126 MHz,
Chloroform-d) d: 171.45, 168.83, 147.63, 136.64, 134.54,
133.64, 131.05 (q, J=32.7 Hz), 130.15, 129.91, 129.61,
129.10, 129.02, 127.89, 127.24, 126.42 (q, J=3.6 Hz),
123.89 (q, J=3.8 Hz), 123.61 (q, J=272.5 Hz), 47.44,
42.03, 40.33, 32.72, 31.99, 15.89. HRMS (ESI) calcd for
C,3H,oBrF;N,0SNa [M+H]" 531.0324, found 531.0331.

(4-(5-(3-VR 7 Hk )-4- F BE g I 2 LY IR g - 1- 28 ) (P 2L )
fif(6g): A, WK 94.1%. mp. 151~152 C; 'H
NMR (500 MHz, Chloroform-d) ¢: 7.50~7.21 (m, 9H),
4.79 (s, 1H), 3.88 (s, 1H), 3.31~2.86 (m, 3H), 2.45 (s,
3H), 2.16 (d, J=49.9 Hz, 2H), 1.83 (s, 2H); °*C NMR (126
MHz, Chloroform-d) d: 171.58, 170.36, 147.65, 135.83,
134.44, 133.76, 129.83, 129.57, 129.40, 128.95, 128.39
(2XC), 127.72, 127.18, 126.77 (2XC), 47.57, 41.95,
40.52, 32.79, 32.13, 15.95. HRMS (ESI) calcd for
C,,H, BrN,OSNa [M+Na]" 463.0450, found 463.0470.

(4-(5-(3- VR IR L )-4- H JE 1 e 2 B ) R g -1 - 5% ) (] Y
FERFL) WA (6h): IR B A E AR, WKFE 93.2%. mp. 152~
153 °C; "H NMR (500 MHz, Chloroform-d) J: 7.45~7.38
(m, 1H), 7.38~7.26 (m, 4H), 7.26~7.16 (m, 3H), 4.80 (s,
1H), 3.90 (s, 1H), 3.32~2.86 (m, 3H), 2.46 (s, 3H), 2.37
(s, 3H), 2.17 (d, J=67.2 Hz, 2H), 1.82 (s, 2H); *C NMR

found
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(126 MHz, Chloroform-d) J: 171.64, 170.61, 147.75,
138.33, 135.85, 134.47, 133.85, 130.31, 129.85, 129.42,
129.00, 128.25, 127.74, 127.40, 127.21 (d, J=2.9 Hz),
123.71, 47.40, 42.03, 40.63, 32.89, 32.26, 21.31, 16.01.
HRMS (ESI) caled for Cy3H,3;BrN,OSNa [M-l-Na]+
477.0607, found 477.0622.

(4-(5-(4- TR A FE )-4- I L g M -0 R Y DR 1 - 1- 26 )(3,4-
TR R (61): A EER, WE 89.4%. m.p. 200~
201 C; 'H NMR (500 MHz, Chloroform-d) 0: 7.64~7.44
(m, 4H), 7.28 (dd, J=8.2, 2.3 Hz, 3H), 4.78 (s, 1H), 3.86
(s, 1H), 3.48 (q, J=7.0 Hz, 1H), 3.13 (d, J=116.8 Hz,
2H), 2.52 (s, 3H), 2.21 (s, 2H), 1.84 (d, J=27.1 Hz, 2H).
BC NMR (126 MHz, Chloroform-d) &§: 172.46, 168.03,
145.94, 135.48, 134.21, 133.06, 132.16 (2XC), 131.85,
130.68, 130.62 (2XC), 129.80, 129.16, 126.30, 122.77,
47.49, 4221, 39.85, 32.87, 32.16, 15.31. HRMS (ESI)
caled for C5,H;BrCI,N,OSNa [M+Na]* 530.9671, found
530.9662.

(4-(5-(4- TR 7R FE)- FE L IgE e 2 LR g -1-38)(3,4,5- =
PR O 5L ) B (6j): % B A [ A4, WLEE 89.9%. mup.
189~190 C; 'H NMR (500 MHz, Chloroform-d) d:
7.61~7.51 (m, 2H), 7.34~7.24 (m, 2H), 6.66 (s, 2H),
4.80 (s, 1H), 4.11~3.95 (m, 1H), 3.88 (d, J=7.6 Hz, 9H),
3.36~3.24 (m, 1H), 3.23~2.83 (m, 2H), 2.47 (s, 3H),
227 (d, J=67.8 Hz, 2H), 1.82 (s, 2H); °C NMR (126
MHz, Chloroform-d) J: 173.56, 170.26, 153.33 (2XC),
144.64, 139.27, 135.12, 130.97, 130.32 (2XC), 129.36 (2
X C), 128.50, 107.88, 104.29 (2X C), 60.87, 56.31 (2 XC),
47.09, 41.86, 39.58, 33.04, 31.78, 14.71 . HRMS (ESI)
CysHosBrN,O,S caled for [M+H] " 531.0948, found
531.0924.

[1,1'- R B -4 JE (4-(5-(4- 1R 2R 52 )-4- F Rk g w2
FOURE -1- ) B (6k): B [ A, IR 92.1%. m.p.
232~233 ‘C; '"H NMR (500 MHz, Chloroform-d) o:
7.70~7.57 (m, 4H), 7.56~7.50 (m, 2H), 7.49~7.43 (m,
2H), 7.43~7.32 (m, 5H), 4.85 (s, 1H), 4.00 (s, 1H), 3.37
(t, J=11.2 Hz, 1H), 3.32~2.92 (m, 2H), 2.49 (d, J=2.5
Hz, 3H), 2.24 (d, J=18.2 Hz, 2H), 1.88 (s, 2H); *C NMR
(126 MHz, Chloroform-d) d: 172.01, 170.32, 146.76,
142.67, 140.22, 134.62, 134.13, 130.37 (2XC), 130.10,
130.08 (2XC), 129.04 (2XC), 128.89, 127.80, 127.54
(2XC), 12722 (2XC), 127.14 (2XC), 47.64, 42.02,
40.43, 32.86, 32.25, 15.72. HRMS (ESI) calcd for CagHys-
BrN,OSNa [M+Na]" 539.0763, found 539.0764.

(4-(5-(4-TRFREFE )-4- H FEE M2 FL YR g - 1 -3 ) (L e -
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3-FE)EF(6D): HEE A, F 84.3%. mp. 171~172 C;
"H NMR (500 MHz, Chloroform-d) J: 8.77~8.59 (m, 2H),
7.78 (dt, J=7.9, 2.0 Hz, 1H), 7.61~7.48 (m, 2H), 7.38
(dd, J=7.8, 4.9 Hz, 1H), 7.33~7.20 (m, 2H), 4.78 (s, 1H),
3.85 (s, 1H), 3.26 (tt, J=11.3, 3.9 Hz, 2H), 3.04 (s, 1H),
2.44 (s, 3H), 2.34~2.02 (m, 2H), 1.86 (d, J=25.5 Hz,
2H); *C NMR (126 MHz, Chloroform-d) &: 170.89,
167.70, 150.63, 147.68, 147.62, 134.97, 131.83 (2XC),
131.81, 131.02, 130.61, 129.82 (2XC), 123.49, 121.88,
47.57, 42.12, 40.45, 32.95, 32.06, 16.03. HRMS (ESI)
caled for C, HyBrN;OSNa [M+Na]® 464.0403, found
464.0415.

(4-5-(4- 1R ZK 5 )-4- Y BL e e 2 6 R g - 1- 6 ) (4-
FLUR e -1-J5) i (6m): ¥R 3% B, YRR 81.3%; 'H
NMR (500 MHz, Chloroform-d) ¢: 7.35 (d, J=8.5 Hz,
2H), 7.31 (d, J=8.5 Hz, 2H), 3.77 (d, J=13.3 Hz, 2H),
3.40~3.24 (m, 4H), 3.09 (tt, J=11.5, 3.7 Hz, 1H), 2.90 (t,
J=11.7 Hz, 2H), 2.41 (s, 7H), 2.31 (s, 3H), 2.16~2.04 (m,
2H), 1.79 (qd, J=12.1, 4.0 Hz, 2H); *C NMR (126 MHz,
Chloroform-d) §: 171.92, 163.86, 147.41, 133.63, 130.73,
130.32 (2XC), 129.57, 128.84 (2XC), 54.69 (2XC),
46.84 (2XC), 46.54 (2XC), 46.02, 40.93, 32.36 (2XC),
16.06. HRMS (ESI) caled for C, H,sBrN,OS [M+H]"
463.1162, found 463.1174.

(4-(5-(4- TR R HE)-4- F BEWE R 2 BE IR g - 1- 98 ) (2- Y
B -A-( = R R ek -S- L) Bl (6n): AR £ [ A4, U 3R
82.7%. m.p. 169~170 C; 'H NMR (500 MHz, Chloro-
form-d) 0: 7.50~7.30 (m, 4H), 4.74 (d, J=12.8 Hz, 1H),
3.68 (d, J=13.0 Hz, 1H), 3.37~3.16 (m, 2H), 3.04 (t, J=
11.6 Hz, 1H), 2.75 (s, 3H), 2.45 (s, 3H), 2.19 (dd, J=56.2,
12.1 Hz, 2H), 1.81 (dq, J=36.5, 10.4 Hz, 2H); *C NMR
(126 MHz, Chloroform-d) J: 17091, 167.72, 159.11,
147.35, 139.44 (q, J=36.7 Hz), 131.98 (q, J=2.7 Hz),
131.90 (2XC), 130.79, 130.62 (2XC), 130.06, 122.07,
120.20 (q, J=271.8 Hz), 47.13, 41.99, 40.09, 32.21, 31.68,
19.08, 15.90. HRMS (ESI) calcd for C,H;9BrF;N;0S,Na
[M~+Na]™ 552.0000, found 552.0008.

(4-(5-(4-VR IR FE )-4- F FE M I 2 - ) IR W -1 - 25 ) (5- Tl
-1 H-MEWE-3-55) [ (60): KR ([ 44, # 80.6%. m.p.
175~176 °C; "H NMR (500 MHz, DMSO-dj) J: 8.82 (s,
1H), 7.64 (dt, J=8.2, 2.7 Hz, 2H), 7.40 (dd, J=8.4, 6.6
Hz, 2H), 4.58 (d, J=13.1 Hz, 1H), 3.49 (d, J=13.6 Hz,
1H), 3.30 (td, J=11.3, 5.6 Hz, 1H), 3.20 (t, J=12.7 Hz,
1H), 3.09~2.99 (m, 1H), 2.92 (q, J=7.2 Hz, 1H), 2.38 (s,
3H), 2.15 (t, J=14.7 Hz, 1H), 1.98 (d, J=12.3 Hz, 1H),
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1.63 (dtq, J=36.3, 11.9, 8.3, 6.3 Hz, 2H); *C NMR (126
MHz, DMSO-ds) o: 171.02, 160.28, 147.23, 141.62,
131.80 (2XC), 131.46, 130.87, 130.74 (2XC), 128.93,
121.05, 45.84, 45.61, 40.81, 32.21, 31.57 (2XC), 16.03.
HRMS (ESI) caled for C;oH;sBrNs;O;SNa [M + Na] "
498.0326, found 498.0334.

3.3 EYEMNK

33.1  HARN AW INE EHER

HEREEFR N K kY (Sphaerotheca fuliginea)
1 JINFE B9 (Pseudoperoniospora cubensis) ¥ JN KB
(Botrytis cinerea)~ IKFESUIH (Rhizoctonia solani)?®.

H AR A0 H 43 87 R SF-(0.0001 @) Bk HL— 58 it & 1)
JE24, H& 1% 3E-80 FLAL 7K DMF ¥ i e i % 1% 5}
W, AR JE KR H, S RAIHIAR 25 D is 1 vF
Hr SOPGR B AIA), KGR RGE. B B 5 Al 5
IR B0 2K A7 0 VW 5 e M2 M 2 245 770 R AR )
S BT E 9 A KRG SURG 9 R T AR B e 1A 22 ik
W, TMEHEME T N TAEES TR, XL
FonEETE T~8 d JE AR R T R AR s HE 247,
WPZEH 200 pg/mL.

332 BARASYITHE R F REHEFR

KPR BUEI & B bR A st bl i) 2% i v,
HAREA VI 51 R F(0.0001 ) FREX— 5 i &2 ) S 24,
A2 1% 15-80 FLAK7 ) DMF VA AR FC il i 1% BER, 24
Ja ZABKRREE N, BN =AEE, B A,
B ¢ 1 2R A R IR 265780, W00 100 pg/mL.

W 1 B K AR IS I B 2598 TP 78 IR T JE 1 AR B
T, TN PEARAIEFR I, Haklde 3 BRI 3 10
S/, EF 24~27 CUEENETR, 3 d JFIHEL
VA fulsh duik, Jo ML NFE L. FFREAT SRt oA

BT EL (Supporting Information) H1[E|{A 4, 5 F1H
LAY 6a~60 [ 'H NMR. °C NMR fl HRMS. X%
Rk A] BL A 3 WA FI B (hittp://sioc-journal.cn/) L F
.
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