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Synthesis and Fungicidal Activity of Novel Pyrazole-4-carbox-
amide Compounds Containing Tertiary Alcohol Moiety

Geng, Rui Zhao, Yu Li, Yihao Liu, Xinlei Wang, Ming'an™
(Department of Applied Chemistry, China Agricultural University, Beijing 100193)

Abstract A series of novel pyrazole-4-carboxamide compounds were designed and synthesized through introducing a tertiary
alcohol moiety into the C-3 position of the pyrazole ring based on the chracteristics of pyrazole-4-carboxamide fungicides and
natural products with a tertiary alcohol moiety. Their structures were characterized by 'H NMR, '*C NMR, HR-ESI-MS data
and X-ray diffraction. The preliminary bioassay results indicated that some of these compounds exhibit certain fungicidal ac-
tivities against tested phytopathogens at the concentration of 100 pg/mL. N-(2-Fluorophenyl)-3-(1-hydroxycyclohexyl)-1,5-
dimethyl-1H-pyrazole-4-carboxamide (B;) and N-(thiazol-2-yl)-3-(1-hydroxycyclohexyl)-1,5-dimethyl-1H-pyrazole-4-carbo-
xamide (Byg) have ECs, values of 76.3 and 71.9 pg/mL against Pythium aphanidermatum. Byy has an ECs, value of 85.4

ug/mL against Phytophthora capsici, respectively.

Keywords pyrazole-4-carboxamide; tertiary alcohol moiety; synthesis; fungicidal activity

T AERTT N AR F SR B 700 v, IR AR 3% B 7
BE—iR, Hramiezy ) EiiiEs %, [FiH &R
iff PN B 358 A B S5 e s, G P b e -4 TR B e 24 % R R
NI AN TR s 2 U E R SR S i -4
FH B e A 1% 1 751 a0 P T 19 2 (Fluxapyroxad))« FEZR ML
Jl (bixafen) 6 M FA B B (sedaxane) «  # M B I 2
(pydiflumetofen)F 5 M B 28 i (penflufen) <5 (B 1) TN
—REERRARERIFRG) 2N, B2
ZAAET KRR R i — b S g i B0 2, i
TR AR 25 80 B 2y R g i Bl P A 2), (Hiiz
A5 NHk M4 -4 B Jie 8 2% A1 R0 RO 9 PR i o DL 5 D N
ZER RS, AR AR B B RS T

* Corresponding author. E-mail: wangma@cau.edu.cn

Received June 17, 2019; revised July 8, 2019; published online August 1, 2019.

A0 A TS 5 12 I B T A 6 7 S AN (] P 0 e i SR AL
W, X LET 4 A B S ESRAL S s L [RTAE AT BAAE B
RAF R PRATAEY), XL PFEAT YR I B B 57 1
AR BORUR RS TE, (B2 25 T4 A R 55 7K 45 AT F 2
Ik B I 3 A RAT — SR L STHRARE 135 AR 454
B (it e -4- R R AL &1, Z 2t e -4- R R AL
EVIEREIEIA I 3 A5 A7 AR B, BAT S v e -4-
B AL & o S PR TR RE. DR A A DLz SRt
M -4- FR R IR g S, Hs SCIRAROE (1 B AT 0 57 3% B i 1k
(14 EE P -4 Y B e 2R 2% T ) (R R SR 2 T ST N 23 1o, i
T R SO R - A- LR AL S Y(Bq. 1), JFEId
2% TR T PR P R 2R K S T b -4 F B 75 R A

Project supported by the National Natural Science Foundation of China (No. 21772229).

K SRR FE 4 (No. 21772229) K B H .

o ccs TP N
3574 http://sioc-journal.cn/

© ©2019 Chinese Chemical Society & SIOC, CAS

Chin. J. Org. Chem. 2019, 39, 3574~3582



Chinese Journal of Organic Chemistry

NOTE

BN S E I RI AT REME. L&Y RI A RS 2k
Scheme 1 ﬁﬁﬂi‘

quxapyroxad bixafen T

F !
0 N

@1 “hy

sedaxane pydiflumetofen |

A

penflufen

B TR R R IR -4 F B AR T 7R R AL 22 A
Figure 1 Structures of typical pyrazole-4-carboxamide fungi-
cides
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Figure 2 Structures of typical natural products and fungicides
with a tertiary alcohol moiety
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Scheme 1 Synthetic route of novel pyrazole-4-carboxamide
compounds with a tertiary alcohol moiety
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Scheme 2 Two methyl pyrazole-4-carboxylates from enol ether
with methyl hydrazine and structures of byproducts
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TEA R B A=k fE v, RS Es 19 8¢
1-10 5% AN g 7 e 28 (1) & R B 48 7 2 2 (TLC) i
W, RMNARRECN R — HIER 5 (A4~A9, B4~B9),
TC R LRI = . AR R A TS AL TS 1-9 B 1-10 542
IR R AVEUAR 2 1) s o0 PR T s 9 1 22 08 = I TR 1k
RIF=) 1-7 A I-8 A, X AR AR Bk iz T &, 5N
Bi Ak & 7= ) R M A E R KB A BT 5 T 4
(A10~A11, B10~B11), i X AR i A Bl 10 1t Jie 1
5, SWESLRIFE IR B, RE DL
5 Boc R4, FRHEATHEZEHT 7 B A0 2 R 3 A
AES 3 H btk &41(A1~A3, B1~B3), FrLMbAT R
B, A TR S 2R G R AL B,
RFEHEMED) AT BT T diik X SHRATH, Ha 8
B 4 fitos. s FIE I T AE A= B e 1 B A AT AL
B BeAEMEIRIR 1) 3 67, HRTE "H NMR 44T 45—
2, (RIS U AR A AR T S e i AR A T
[T e e I Loe IR A, 3 — 20 T RE1Z R EY
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Figure 4 Crystal structure of compound A7
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TN H 8 B AR R BREYE, RN T 70%, Aokt
R 225 771 T 5 P T i PR B P, RR LAY B
AT B0 Xof JICIR J& 25 1A 14 4T3 ) 67.8% 1 69.0%,
B10 X B B 18 1AM RIA B 62.4%. Tt LRI
T e e 32 s (A1 Dy W M e S5 i R i E, AHB PIIRR BV
PR ESR S, BIZR S5 NIRRT DA A= 4
TR, BAARE, ST BT A4 BRI 1 (R R e 5 A2 -
RN > ARG R >R R =i s, —
JrTHL, S 3 A R A SRS R B I
bl 3 A3 OB 1 B R AP R BTG TR 22, KW
3 A A 1AL BEL ) AU 25 46 P LASR e i R &
FIABRE . fEb3Ent B, #2507 &Y B1 M
B10 X JICS J6F 25 B 1) 1A M i B (ECso) [, 730N
76.3 1 71.9 pg/mL, B3F & TREBERE ECso 1) 22.8
pg/mL, L&Y B10 X B & R ¥ ECs 1H4 85.4
pg/mL, 122 & T REBER I ECso (1) 48.1 pg/mL. 5H
by S ot A R L e -4 PR TG i SOR B RIAR B, SR B
PR RTEE D BRI, 45002 AET 3 ALRUREAT 5 A7)
AP E, W 3 AR 5 LS R AROR, A
EA] DUE %A AW 547 P R B0E Sy A R R e =
R SRR R BRI, A R SuE I A AR I
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2 i

R 5 ML e -4 - P 9 f 8 3% TR 711) ) 465 R SRR A1 DA R R AR
PRI — ek R B R R B RS R B R A, TE
MEMEIRTE 3 AL 5] N SER), BihG s 1 — RV

ML mk-4- F e 59, TS5 M4 'TH NMR, PC
NMR, HR-ESI-MS F1 X $F & AT 5 FORAIE. A= 903 PE I
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F1 100 pg/mL WE LAY A1~A11, B1~B11 {1124 % 35 P (30 2-/%)
Table 1 In vitro fungicidal activities of compounds A1~A11, B1~B11 at 100 pg/mL (inhibition rate/%)

Compd. R} NEFER O NRBREE BWEEE FnKEE KRS KRS
Al 2-FC¢H,4 35.0 47 11.2 22.6 47 293
A2 4-FCeH,4 30.8 14.1 8.7 11.5 7.1 16.6
A3 4-CF4C¢H, 31.2 11.6 16.8 11.9 49 19.0
Ad C¢HsCH, 233 3.0 7.9 8.3 14.4 14.3
A5 C¢HsCH(CH3) 36.2 8.9 17.8 26.1 24.2 11.1
A6 4-t-BuC¢H,CH, 275 7.0 10.2 8.7 12.3 13.5
A7 2-CIC¢H,CH, 27.5 18.2 10.9 16.6 26.0 38.9
A8 4-FC¢H,CH, 7.1 57.1 3.3 12.1 8.3 3.7
A9 -Butyl 13.3 11.2 15.9 26.1 25.2 11.9
A10 Thiazol-2-yl 37.5 5.8 39.5 8.7 52.3 19.8
All Thiadiazol-2-yl 425 19.2 15.7 7.1 33.3 16.7
B1 2-FC¢H, 29.7 67.8 13.4 31.7 21.4 15.1
B2 4-FCeH, 412 24.6 14.3 19.0 10.2 23.6
B3 4-CF;CeH, 21.4 16.2 4.7 19.8 9.7 11.8
B4 C¢HsCH, 273 5.8 10.5 25.4 15.0 10.9
B5 C¢HsCH(CH3) 18.2 18.2 8.3 25.0 4.6 5.2
B6 4-t-BuC¢H,CH, 14.2 7.8 7.1 14.2 7.1 75
B7 2-CIC¢H,CH, 20.8 33.2 16.3 10.3 11.7 14.4
BS 4-FC¢H,CH, 11.5 29.5 10.2 9.4 13.8 16.7
B9 -Butyl 22.6 10.2 5.9 4.7 11.9 11.3
B10 Thiazol-2-yl 30.1 69.0 62.4 38.1 6.7 20.3
B11 Thiadiazol-2-yl 28.5 35.7 23.8 47 19.0 16.5

Tk TR I 73.7 100 345 78.5 69.0 82.3

W Pk PR 97.6 100 82.0 100 86.0 92.9
SEREIR, BRGNS I 25 B R0 AU 27 b 5 DU 322 1,5-Z W A-1H-wleok-4-F R B5 1-3 Fo 1-4 895 p%

AR R R s T — & R BT, LS B AT By
XA B2 ) ECso 234 76.3 A1 71.9 pg/mL, &
W) By X HARUZ B 1R 11 ECso 20 51N 85.4 pg/mL. ¥I5 (1)
GERI-IETE R R BN, MR — & AR 3
AT 5 A4 TT ASR i A S W I % B T
3 X
3.1 UESEHF
WRS-3 880 SR EE T AR AR IE); Bruker DPX
300 MHz B R 3E4RA%, TMS AWHR, CDCly NiEH]; Ag-
ilent 1100 LC-MSD-Trap Jii 1% {X (ESI-MS), Thermo Fisher
MSQ-Plus 573 #¥ i 3% ; Thermo Fisher ESCALAB
250 VUl X SFERATHIX A LS R AL e 72 K AOK
Ui . ARSI AR E TR E B T R A F AR
F2(200~300 H), A5 B = st C o drat, o
KT A7 T 1A
32 LEMMER
32,1 5-FHE-1H-wted-4-F B BS I-1 A= 1-2 69 4%
A1 R 12 (6 S BT SO T, FoE
AT TH NMR 045 5 SCmik[17]— 2.
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fE 250 mL — AN 5-F JE-1 -0tk e G i
(I-1) (5 mmol, 0.99 g), 100 mL ZEAFREZHH(8 mmol,
1.104 g), =i B+E 3 h, FERF ISR 1.5 equiv.fifl
Fi5¢(8 mmol, 0.507 mL)[ 10 mL ZJEVETR, =R FHiHE
SRV 8 h. HEERE(TLC) M RS 5E S, sk %k
ZAHBRIR, IR 2 W0 2F, I 30 mL MR
T AR BRAA VA D A WUAH =2k, AR F JE /KRB
T, WeFE 75 R BRI SRERAEEHT[200~300 H
fEliR, LA OB8 Sl AP, vOaThEs) @ (LR
ZEE)=1: 1155, 1535 1.042 g w1k 1-3, U
93%. m.p. 83~85 C; '"H NMR (300 MHz, CDCl;) o:
5.96 (s, 1H, OH), 3.85 (s, 3H, OCHj3), 3.77 (s, 3H, NCHj3),
2.44 (s, 3H, CHs), 1.55 (s, 6H, CH;X?2); HR-ESI-MS
cacld for CjH;;N,O; [M + H] ©  213.1234, found
213.1238.

FHFERER 4115 1.134 g AR 14, g
90%. m.p. 73~75 ‘C; 'H NMR (300 MHz, CDCl;) ¢:
5.68 (s, 1H, OH), 3.85 (s, 3H, OCHj3), 3.74 (s, 3H, NCHj3),
2.45 (s, 3H, CHy), 2.15~1.55 (m, 10H, CH, X 5); HR-ESI-
MS cacld for C;3HyN,O; [M+H]" 253.1547, found
253.1545.

3577
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323 1,5-=F K- 1H-wod-4-F B 1-5 F= 1-6 4945

76 100 mL 5[5 I HEHH A N me-4- R T 1-3
(2 mmol, 0.424 g), 15 mL FEELL A 15 mL 2 & 1K, 78
PR, BHRARFIMAN 3 equiv. A EAL(6 mmol,
0.252 g), FHRZE 70 'C, AR EIEHCR, Frafitdt 3 h G,
M TLC MR sOBE, wof LSRR &2 s B 5 . 22 bk,
WEZEBR 2 I, FIARMIZKALL 1 mol/L < FE (155 2R 1A
I pH F| 1, LR AFEFE(30 mL X 3), A IFAHLAH,
N TCKBREREN AT 0. I BBk 20k, Dl bk 203
FIFFTHE, 133 0.388 g ¥R B Al 44 1-5, U 98%. m.p.
145~147 °C; "H NMR (300 MHz, CDCl;) d: 3.77 (s, 3H,
NCHj;), 2.54 (s, 3H, CH;), 1.62 (s, 6H, CH; X 2); HR-ESI-
MS cacld for CoH;sN,O; [M+H]" 199.1077, found
199.1081.

KHERER 76145 0452 g AGEE 1-6, YF
95%. m.p. 148~150 °C; '"H NMR (300 MHz, CDCl;) ¢:
3.76 (s, 3H, NCH3), 2.53 (s, 3H, CH3), 2.14-1.52 (m, 10H,
CH, X 5); HR-ESI-MS cacld for C;;H;sN,O; [M+H]"
239.1390, found 239.1386.

324 1,5-=F A-1H-sto4-4-F B2 F4LES 1-9 A= 1-10
EORESHY

£ 100 mL H T EJEFHE H m AL ee-4- g 1-5
(1.87 mmol, 370 mg)f1 30 mL & F e, Pk E [E A
fiftf5, ¥ 1.25 equiv.ff) HOBt (2.34 mmol, 315 mg)#l 1.25
equiv. [ 1-ZFE-(3- — F LG L 75 38 ) B 8k — W i (EDCI)
(2.34 mmol, 416 mg)fEVKIE KM T IIAER, KM 30
min J&, R REUE B AR E A, 4 TCL AL,
S JFARNE R, 45 RS AR R 2 & H b, U 30
mL LR BV A I e 2 0 WU F, IIANZK (30
mL X 3)pEHifk Z il & HOBt, A HUA L/KERRIN T
1, BEBAERRRYE O OlRE LS RIRE 312
mg H O AREAR 1-9, U# 53%, BHRAREREET
I3 B3 F 148 mg A B AR BER R 1-7, YE 44%.
m.p. 85~86 C; "H NMR (300 MHz, CDCl;) J: 3.83 (s,
3H, CH;), 2.44 (s, 3H, CH;), 1.65 (s, 6H, CH;X 2);
HR-ESI-MS cacld for CoH;3sN,O, [M+H]" 181.0972,
found 181.0978.

K BIFE I 7 155145 A o AR EN A 1-10, R
60%. BERZRERATZHT 70 8515 2 A ol AR A & =
Y 1-8, U 38%. m.p. 96~98 “C; 'H NMR (300 MHz,
CDCly) 6: 3.82 (s, 3H, CH3), 2.45 (s, 3H, CHj), 2.15~1.50
(m, 10H, CH, X 5); HR-ESI-MS cacld for C;,H;;N,0,
[M+H]" 221.1285, found 221.1282.

HHE] 44 1-9 A1 1-10 K&t —Datb BT T %
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325 1,5-=F A-1H-wo%-4-F BLhie A1~A3 = B1~
B3 494 5%

LAY AT BIA BN, K bk P-4 F R v A e
[8]44(1-9, 1.0 mmol, 315 mg), 2-FZ(1.5 mmol, 166
mg)F1 30 mL THF B\ 100 mL 5 & JE B2 4, F g
DA BRI 10 h, TLC W& B & 58 4x, JRERR 2%
W7 e AR AR EHT[200~300 HEER, LLATHE 2.8
CERRVERLR, VOCEMEE) @ (LR LR =2 © 11574,
55 0.19 g TR, DL S Beid i 8 2B e 3 m
NEALE ) 4-N,N-— F B FE L iE (DMAP) (0.01 mmol,
1 mg), 7ERFAERFIIAN T 2 R EE(Boc 12
fiF)(1.1 mmol, 205 mg), 7EZ= i FHFE 3 h, TLC I
BLFH PP AT EER A E T [200~300 HRERE, LA i
Wit/ 2.8 e BT, VOATHEE) @ (O 4BR)=5 @ 1]
ST EAR B R, KB R =5 CRR(TFA)Y &
i (DCM) [M(TFA) @ (DCM)=1 : 1178 & V&7 fi#,
WimBEE 3 h, BREWEN, RARMAEERAENT[200~
300 HEER, DAAmES/ 208 S B R, vCAhEE)
VIR CBE)=2 1150 &, 193] 122 mg JLEERa ik
Al, YR 43%. KRR ERIS A2~A3 fI B1~
B3.

N-Q2-FR A I )-3-(2- R B 2k -2- 9% )-1,5- — H B-1H-
nEL e -4 FR G 2 (A): R 43%, TGt AR AR, mop.
120~122 °C; '"H NMR (300 MHz, CDCl;) &: 10.49 (s,
1H, NH), 8.43~8.38 (m, 1H, ArH), 7.16~7.01 (m, 3H,
ArH), 3.73 (s, 3H, NCH3), 2.55 (s, 3H, CH;), 1.68 (s, 6H,
CH;X2); *C NMR (75 MHz, CDCly) &: 162.88, 153.89,
152.84 (d, 'Jpc=242.3 Hz), 144.09, 126.68 (d, *Jpc=9.8
Hz), 123.84 (d, 2Jrc=27.8 Hz), 123.76 (d, *Jpc=31.5 Hz),
122.15 (d, “Jsce=1.5 Hz), 114.55 (d, *Jec =19.5 Hz),
112.45, 70.67, 35.76, 29.06, 11.07. HR-ESI-MS cacld for
CysHoFN;0, [M—H]~ 290.1310, found 290.1304.

N-(4-FR A J )-3-(2-F i A Jik-2- 2k )-1,5- — W J-1H-
MG M4 FF R (A2): WO 45%, T ERIR R, mup.
205~207 ‘C; '"H NMR (300 MHz, CDCl;) d: 11.00 (s,
1H, NH), 7.80~7.55 (m, 4H, ArH), 3.75 (s, 3H, NCH;),
2.57 (s, 3H, CHj), 1.72 (s, 6H, CH;X2); *C NMR (75
MHz, CDCly) : 162.47, 158.64 (d, 'Jpc =240.8 Hz),
153.19, 144.39, 134.69 (d, *Jyc=3.0 Hz), 120.79 (d, *Jpc=
7.5 Hz), 115.09 (d, “Jzc=22.5 Hz), 112.67, 71.22, 35.69,
28.95, 10.89. HR-ESI-MS cacld for C;sH,oFN;0, [M—H]
~290.1310, found 290.1306.

N-(4- = F B A 3 )-3-(2-F L g B -2-36)-1,5- —H
-1 H- L M -4 B TG i (A3):UACR 49%, TG BT IR dil Ak
m.p. 231~233 ‘C; "H NMR (300 MHz, CDCl;) &: 10.63

Chin. J. Org. Chem. 2019, 39, 3574~3582
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(s, 1H, NH), 7.62~7.58 (m, 2H, ArH), 7.03~6.98 (m, 2H,
ArH), 3.72 (s, 3H, NCH;), 3.02 (s, 1H, OH), 2.54 (s, 3H,
CH;), 1.70 (s, 6H, CHj; X 2); HR-ESI-MS cacld for
Ci6H,7F3sN30, [M—H]™ 340.1278, found 340.1286.

N-Q-F AR HE)-3-(1-F2 FE A O 58 )-1,5- — H B -1 -1t
W-4-FAEEZ (B1): R 52%, LEANR S, mp. 189~
191 “C;'H NMR (300 MHz, CDCl;) 6: 10.66 (s, 1H, NH),
8.40~8.45 (m, 1H, ArH), 6.95~7.21 (m, 3H, ArH), 3.75
(s, 3H, NCHy), 3.14 (s, 1H, OH), 2.55 (s, 3H, CH3), 2.08~
1.61 (m, 10H, CH,X5); *C NMR (75 MHz, CDCl;) &:
162.92, 153.98, 152.81 (d, 'Jec =243.0 Hz), 144.12,
126.79 (d, *Jrce=10.5 Hz), 123.74 (d, “Jpc=34.5 Hz),
123.67 (d, 2Jpc=39.0 Hz), 122.13 (d, “Jpc=1.5 Hz),
114.53 (d, *Jec=19.5 Hz), 112.61, 71.58, 36.38, 35.78,
25.11, 21.61, 11.03; HR-ESI-MS cacld for C,sH, FN;0,
[M—H]™ 330.1623, found 330.1628.

N-(4-F R HE)-3-(1-F2 FE 30 O 88 )-1,5- — H -1 H-TE
Me-4-F I RZ(B2): WK 67%, LR K. mp. 209~
210 ‘C; "H NMR (300 MHz, CDCl3) : 10.79 (s, 1H, NH),
7.61~7.57 (m, 2H, ArH), 7.02~6.96 (m, 2H, ArH), 3.72
(s, 3H, NCH3), 2.99 (s, 1H, OH), 2.52 (s, 3H, CH3), 2.04~
1.60 (m, 10H, CH,X5); *C NMR (75 MHz, CDCl;) &:
162.59, 158.54 (d, 'Jyc =240.8 Hz), 153.55, 144.21,
134.76 (d, “Jec=2.3 Hz), 120.67 (d, *Jec=7.5 Hz), 114.91
(d, Ype=21.8 Hz), 112.76, 72.03, 36.30, 35.70, 25.13,
21.59, 10.84. HR-ESI-MS cacld for C,sH, FN;0, [M—H]
~ 330.1623, found 330.1624.

N-(4- = & R R 3)-3-(1- L 3R 6 )-1,5- — H
- 1H-ME W -4- FE e (B3): W 67%, To kIR gl k.
m.p. 215~217 ‘C; '"H NMR (300 MHz, CDCLy) §: 11.12
(s, 1H, NH), 7.79~7.76 (m, 2H, ArH), 7.57~7.54 (m, 2H,
ArH), 3.74 (s, 3H, NCH;), 2.68 (s, 1H, OH), 2.55 (s, 3H,
CH3), 2.04~1.62 (m, 10H, CH, X 5); *C NMR (75 MHz,
CDCly) d: 162.76, 153.29, 144.81, 141.90, 125.85 (*Jpc=
3.8 Hz), 124.91, 124.38, 118.65, 112.69, 72.37, 36.37,
35.76, 25.07, 21.58, 10.88; HR-ESI-MS cacld for C,oH,;-
F5N;0, [M-H] ", 380.1591, found 380.1587.

326 1,5-=F Hh-1H-wtvd 4-F BLIE Ad~All F=
B4~B11 %94,

DALEY) Ad BIE RCRE, K i mee-4- R A0 B
[E]44(1-9, 1.0 mmol, 315 mg), “%f%(1.5 mmol, 161 mg)F
THF (30 mL)NA 100 mL 5 1[BBG, s i
Z [N 6 h, TLC Ml j 8256 5, I8k BR 22157, 7%
KARERFEEMT[200~300 HEER, LL VA i)
VCROERD)=3 121 1 BEE, 558028 g L
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mn il Ad, IF 92%. RH FEIFERIJTEHI1S AS~A11 H
B4~BI1.
N-"RFE-3-(2-F2 FE A 5L -2-38)-1,5- — H FE-1 H-nk -4
Rt (A4): % 92%, HIEEAE. mp. 152~154 C;
'H NMR (300 MHz, CDCly) d: 8.09 (s, 1H, NH), 7.33~
7.24 (m, 5H, ArH) , 4.56 (d, J=6.0 Hz, 2H, NCH,), 4.07
(s, 1H, OH), 3.70 (s, 3H, NCH3), 2.45 (s, 3H, CH3), 1.58
(s, 6H, CH;X2); *C NMR (75 MHz, CDCls) &: 164.89,
154.90, 142.08, 138.20, 128.26, 127.47, 126.92, 112.20,
70.14, 43.26, 35.70, 28.90, 10.96; IR (KBr) v: 3254, 3063,
2980, 2928, 1622, 1569, 1496, 1455, 1378, 1362, 1318,
1281, 1216, 1176, 951, 775, 697 cm™'; HR-ESI-MS cacld
for C1¢HyN30, [M—H]™ 286.1561, found 286.1556.
N-(1-ZK 5 2, 3)-3-(2- 32 2L P 2k -2- 2 )-1,5- — T -
LH- ML W -4- FFIBE 2 (AS): WL ZE 89%, M A& 4. mup.
138~139 °C; '"H NMR (300 MHz, CDCl;) d: 8.20 (s, 1H,
NH), 7.38~7.21 (m, 5H, ArH), 5.31~5.21 (m, 1H, CH),
3.90 (s, 1H, OH), 3.69 (s, 3H, NCHs), 2.45 (s, 3H, CH,),
1.62 (s, 3H, CH3), 1.58 (s, 3H, CH3), 1.54 (d, J=6.0 Hz,
3H, CH;); “C NMR (75 MHz, CDCl;) §: 163.92, 154.61,
143.36, 142.25, 128.21, 126.75, 125.91, 112.42, 70.24,
48.59, 35.65, 28.94, 21.84, 10.90; HR-ESI-MS cacld for
C17H2N;0, [M—H]~ 300.1718, found 300.1716.
N-(4-BUT 2755 2E)-3-Q-F R T 4k -2-28)-1,5- i -
LH-ME e -4-F B2 (A6): ISR 85%, 1 Al 4. m.p. 182~
183 “C; "H NMR (300 MHz, CDCl;) d: 7.89 (s, 1H, NH),
7.36~7.25 (m, 4H, ArH), 4.54 (d, J=6.0 Hz, 2H, NCH,),
426 (s, 1H, OH), 3.70 (s, 3H, CHj), 2.45 (s, 3H, CHs),
1.59 (s, 6H, CHs), 1.30 (s, 9H, CH;X3); *C NMR (75
MHz, CDCl;) 0: 164.97, 155.15, 149.88, 141.75, 135.07,
127.14, 125.18, 112.26, 70.02, 42.95, 35.71, 34.14, 31.00,
28.90, 11.00; IR (KBr) v: 3246, 3064, 2980, 2927, 1620,
1567, 1495, 1454, 1425, 1377, 1361, 1317, 1280, 1215,
1176, 951, 733, 698 cm '; HR-ESI-MS cacld for CyoHag-
N;0, [M—H]~ 342.2187, found 342.2182.
N-Q2-5F R 3 )-3-(2-F B 2k -2- 0% )-1,5- — H B-1H-
ML e -4 H I i (A7) W 85%, 1 Ll 4. mop. 162~
163 “C; "H NMR (300 MHz, CDCl;) d: 8.20 (s, 1H, NH),
7.47~7.20 (m, 4H, ArH), 4.65 (d, J=6.0 Hz, 2H, NCH,),
4.16 (s, 1H, OH), 3.71 (s, 3H, NCH3), 2.47 (s, 3H, CHs),
1.58 (s, 6H, CH;X2); “C NMR (75 MHz, CDCl;) ¢:
164.91, 154.98, 142.12, 135.66, 133.25, 129.97, 129.07,
128.40, 126.69, 112.05, 70.11, 41.12, 35.71, 28.90, 10.97.
IR (KBr) v: 3245, 3066, 2980, 2930, 1621, 1566, 1474,
1443, 1377, 1362, 1315, 1279, 1215, 1176, 1053, 951, 753,
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676 cm™'; HR-ESI-MS cacld for C;¢H;4CIN;O, [M—H]~
320.1171, found 320.1178.

N-(4-FR R 2 )-3-(2-F FE A 2k -2- 3k )-1,5- — W - 1H-
M -4- F LR (AS): ISR 86%, A EfA. mp. 133~
134 “C; "H NMR (300 MHz, CDCl;) 8: 8.34 (s, 1H, NH),
7.31~7.28 (m, 2H, ArH), 7.03~6.97 (m, 2H, ArH), 4.52
(d, J=6.0 Hz, 2H, NCH,), 3.90 (s, 1H, OH), 3.71 (s, 3H,
NCHS3), 2.47 (s, 3H, CH3), 1.59 (s, 6H, CH; X 2); *C NMR
(75 MHz, CDCl5) J: 164.78, 161.68 (d, 'Jyc=243.8 Hz),
154.57, 142.47, 134.15 (d, *Jec=3.0 Hz), 129.14 (d, *Jpc=
7.5 Hz), 115.03 (d, 2Jpc=21.0 Hz), 112.10, 70.30, 42.46,
35.67, 28.90, 10.92; HR-ESI-MS cacld for C;sH;oFN;0,
[M—H]~ 304.1467, found 304.1461.

N-#SUT 2 -3-2-F2 2 T 28 -2-2%)-1,5- — -1 41k
M4 H I (A9): WS 80%, 1 Ak K [l 4. m.p. 171~
173 “C; "H NMR (300 MHz, CDCly) 8: 7.17 (s, 1H, NH),
438 (s, IH, OH ), 3.70 (s, 3H, NCHj,), 2.43 (s, 3H, CH,),
1.60 (s, 6H, CH;X2), 1.42 (s, 9H, CH; X 3); *C NMR (75
MHz, CDCl3) d: 164.73, 155.01, 140.76, 113.86, 69.82,
50.99, 35.66, 28.79, 28.51, 10.81; HR-ESI-MS cacld for
C13H,N;0, [M—H]™ 252.1718, found 252.1711.

N-(WEME-2-HE)-3-(2-F2 5 N Ak -2- k) -1,5- — H B-1H-
ML I -4- R 1 (A10): WX 2R 79%, ¥R (L [E K. mop.
167~168 C; '"H NMR (300 MHz, CDCl3) 6: 7.34 (d, J=
3.0 Hz, 1H, Thiazole-H), 6.88 (d, J/=3.0 Hz, 1H, Thiazole-
H), 3.73 (s, 3H, NCH3), 2.57 (s, 3H, CH3), 1.69 (s, 6H,
CH; X 2); HR-ESI-MS cacld for C;,H;sSN,0, [M—H]~
279.0921, found 279.0918.

N-(1,3,4-18 — W2 58)-3-(2- 32 JE P 36 -2-3)-1,5-
P - | =M -4 TR R R (AT ): YRR 75%, 3 3 (0 [ 4.
m.p. 202~203 °C; 'H NMR (300 MHz, CDCl;) : 8.80 (s,
1H, Thiadiazole-H), 3.78 (s, 3H, NCH,), 2.61 (s, 3H, CH;),
1.75 (s, 6H, CH;X2); *C NMR (75 MHz, CDCly) ¢:
161.53, 154.30, 150.96, 146.81, 146.22, 109.82, 71.35,
35.82, 29.41, 11.15; HR-ESI-MS cacld for C;;H;4SN;O,
[M—H]~ 280.0874, found 280.0876.

N-"RHE3-(1-FF IR O 3E)-1,5- — H -1 H-np -4 H
Bk (B4): WCR 72%, AMGEA. mp. 167~169 C; 'H
NMR (300 MHz, CDCLy) d: 8.35 (s, 1H, NH), 7.33~7.28
(m, 5H, ArH) , 4.54 (d, J=6.0 Hz, 2H, NCH,), 3.70 (s, 3H,
NCHj3), 3.43 (s, 1H, OH), 2.45 (s, 3H, CHj), 2.03~1.56
(m, 10H, CH,X 5); *C NMR (75 MHz, CDCl;) 6: 164.82,
154.81, 142.28, 138.23, 128.22, 127.57, 126.87, 112.42,
71.16, 43.25, 36.26, 35.70, 25.20, 21.50, 10.85. HR-ESI-
MS cacld for CjoHxN3O, [M—H] ™ 326.1874, found
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326.1876.

N-(1- 3 2, 38)-3-(1-F L R L8R )-1,5- — H - 1H-
mE w4 H BE 2 (BS): IR 75%, FE R, mp. 175~
177 “C; '"H NMR (300 MHz, CDCl;) d: 8.45 (s, 1H, NH),
7.39~7.21 (m, 5H, ArH), 5.30~5.21 (m, 1H, CH), 3.70
(s, 3H, NCHj), 3.14 (s, 1H, OH), 2.46 (s, 3H, CH3), 2.04~
1.52 (m, 13H, CH, X 5+ CH;); “C NMR (75 MHz,
CDCly) d: 163.80, 154.47, 143.43, 142.48, 128.18, 126.70,
125.96, 112.68, 71.33, 48.48, 36.24, 35.67, 25.20, 21.86,
21.48; 10.81. HR-ESI-MS cacld for CyoHyN:0, [M—H]~
340.2031, found 340.2034.

N-(4-UT FE R 58)-3-(1-F FL 30 & 2k )-1,5- — W -
LH- i e -4- F G i (B6): W% 76%, H1 {0 [ 44 . mup.
222~223 °C; '"H NMR (300 MHz, CDCl;) 6: 8.04 (s, 1H,
NH), 7.37~7.26 (m, 4H, ArH), 4.55 (d, J=6.0 Hz, 2H,
NCH,), 3.72 (s, 3H, CH3), 3.37 (s, 1H, OH), 2.47 (s, 3H,
CH3), 2.05~1.51 (m, 10H, CH,X5), 1.31 (s, 9H, CH;X
3); 3C NMR (75 MHz, CDCl;) 0: 164.84, 154.95, 149.86,
141.93, 135.13, 127.27, 125.17, 112.55, 71.14, 42.93,
36.29, 35.73, 34.14, 31.00, 25.22, 21.53, 10.89; HR-ESI-
MS cacld for C,3H3N;0, [M—H] ™ 382.2500, found
382.2502.

N-Q2-F R HE)-3-(1-F2 FE 30 O 88)-1,5- — H -1 -t
e -4- R iz (BT): UK 82%, M@K, mop. 144~
145 “C; "H NMR (300 MHz, CDCl3) §: 8.41 (t, J=5.8 Hz,
1H, NH), 7.48~7.36 (m, 2H, ArH), 7.24~7.21 (m, 2H,
ArH), 4.65 (d, J=5.8 Hz, 2H, NCH,), 3.72 (s, 3H, NCH,),
3.42 (s, 1H, OH), 2.48 (s, 3H, CHj), 2.00~1.51 (m, 10H,
CH, X 5); *C NMR (75 MHz, CDCly) J: 164.85, 154.84,
142.30, 135.74, 133.31, 130.09, 129.07, 128.37, 126.67,
112.30, 71.16, 41.04, 36.27, 35.72, 25.19, 21.52, 10.88; IR
(KBr) v: 3245, 3063, 2930, 2854, 1622, 1559, 1473, 1444,
1386, 1312, 1275, 1255, 1189, 1054, 962, 750 cm™';
HR-ESI-MS cacld for C,oH,;CIN;O, [M—H]™ 360.1484,
found 360.1488.

N-(4-5 % 28)-3-(1- 3 2 B0 L2 )-1,5- — H -1 H-Tik
M4 HE i (BS): IR 86%, M AfE &, m.p. 189~
190 “C; "H NMR (300 MHz, CDCl;) d: 8.53 (s, 1H, NH),
7.30 (dd, J=8.5, 5.5 Hz, 2H, ArH), 6.99 (t, J=8.7 Hz, 2H,
ArH), 4.50 (d, J=5.8 Hz, 2H, NCH,), 3.70 (s, 3H, NCH,),
3.21 (s, 1H, OH), 2.46 (s, 3H, CHs), 2.00~1.56 (m, 10H,
CH, X 5); *C NMR (75 MHz, CDCl;) §: 164.73, 161.68
(d, 'Jrc=243.8 Hz), 154.53, 142.61, 134.15 (d, *Jsc=3.0
Hz), 129.19 (d, *Jrc=8.3 Hz), 114.98 (d, “Jxc=21.8 Hz),
112.33, 71.31, 42.44, 36.24, 35.68, 25.15, 21.47, 10.81; IR
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(KBr) v: 3245, 3066, 2930, 2854, 1621, 1569, 1508, 1435,
1417, 1384, 1315, 1279, 1254, 1220, 1156, 962, 830 cm ™ ';
HR-ESI-MS cacld for C;oH,3FN;O, [M—H]™ 344.1780,
found 344.1781.

N-FUT BE-3-(1-F2 230 O 3E)-1,5- = H - 1 =M P-4
F 5t B (B9): ULR 76%, H R KIE L. mp. 168~
170 “C; "H NMR (300 MHz, CDCl;) 8: 7.48 (s, 1H, NH),
3.71 (s, 3H, NCHs), 3.66 (s, 1H, OH), 2.44 (s, 3H, CH;),
2.03-1.57 (m, 10H, CH,X5), 1.42 (s, 9H, CH;X3); "*C
NMR (75 MHz, CDCly) &: 164.64, 154.86, 141.07, 114.02,
70.98, 50.86, 36.34, 35.67, 28.54, 25.30, 21.61, 10.75; IR
(KBr) v: 3255, 3078, 2931, 2856, 1628, 1575, 1507, 1455,
1388, 1363, 1327, 1275, 1254, 1225, 1155, 1058, 963, 908,
736 cm '; HR-ESI-MS cacld for C;sHxN;0, [M—H]~
292.2031, found 292.2035.

N-(WEME2-F6)-3-(1-F2 2 3R L 2E)-1,5- = -1 -1l
e-4-F I (B10): USCR 79%, KB E K. mp. 181~
183 °C."H NMR (300 MHz, CDCl;) d: 13.68 (s, 1H, NH),
7.26 (d, J=3.6 Hz, 1H, Thiazole-H) , 6.83 (d, J=3.6 Hz,
1H, Thiazole-H), 6.24 (s, 1H, OH), 3.74 (s, 3H, NCH;),
2.55 (s, 3H, CHj), 2.04~1.59 (m, 10H, CH,X5); "*C
NMR (75 MHz, CDCl5) §: 161.82, 159.25, 155.27, 145.46,
136.35, 112.03, 110.38, 71.05, 36.51, 35.67, 25.28, 21.33,
11.02; HR-ESI-MS cacld for C;sH;oSN4,O, [M —H]
319.1234, found 319.1236.

N-(1,3,4-18 — 8 2-3L)-3-(1-F2 FL 30 O %8 )-1,5- — Ff
FE -1 H-TH -4 FE i (B11): WO 78%, kB {0 [ 44
m.p. 201~203 ‘C; '"H NMR (300 MHz, CDCl;) J: 14.03
(s, 1H, NH), 8.73 (s, 1H, Thiadiazole-H), 5.58 (s, 1H, OH),
3.75 (s, 3H, NCH3), 2.56 (s, 3H, CH;), 2.19~1.60 (m,
10H, CH,X5); *C NMR (75 MHz, CDCly) 6: 161.74,
159.27, 155.43, 146.63, 145.92, 109.82, 71.74, 36.38,
35.81, 25.13, 21.30, 11.09; HR-ESI-MS cacld for Ci,H,s-
SNsO, [M—H]~ 320.1187, found 320.1184.

3.3 W& AT & X SHETE

¥ =2 ER 20 mg (LAY AT N 5 mL % BEE
PeI/NEH, 3 mL Z8/IE CRER RARIEL 10 5)iE
fift, T AIOREFIEES O FEFE CREEE b3l 2~3 MR, R
FEF e s m DL — e B B AR g R, R T~8dJa
M B FOR B AR, 2 S SRS EL ik
KN 0.54 nmX0.40 nmX0.30 mm, 7378 CieHyCl-
N30,, M,=321.80, monoclinic, a=1.34076(6) nm, b=
0.64230(2) nm, ¢=1.86252(8) nm, f=98.475(5)°, V=
1.58644(11) nm®, p=1.347 mg/mm’®, Z5[8)#E P2\/n, Z=

4, (Mo Ka)=0.252 mm ', F(000)=680, S=1.043. 7£ T
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=105.6 K i@ FIUEES] 7016 M =, Hrd 3105
ANUSEATIH 2T (Rin=0.0217)FH T G5 W ENT RS, Bk
ZERIAT R, =0.0516, wR,=0.1069 (all data). L5490 A7
(VBT 2 H0F S5 4615 2 O ARA7ALE 8 M & 1k 25 7 208 vh
L (CDC ID 1923299). X S&Hk 1T LA G 5 M SI AT it 1k 45
TR 3R
34 {LE1 AT B REIEM

JIt F AL W0 95 5 T8 /N 22 % 85 TR (Fusarium  gramine-
arum)~ JNRJE B (Pythium aphanidermatum) 25K
B 1 (Botrytis cinerea)~ PRI 5 W (Phytophthora capsi-
ci)~ IKFESUNG & (Thanatephorus cucumeris)F 7K FE1E 25 4
(Phytophthora infestans) H H B 4 Mk K 1) PR 37 5 B
T B 2R 55 B JF R A7, V& PRI 75 20— g 1k,
EY) A F1 B IR E A R TV P A4 HE T SOR FH T 22
AR RS 2O AT e

HHBhA &L (Supporting Information) {L&%) A1~All,
B1~BI11 ] "H NMR 1 °C NMR i DL R Ak &40 AT 1)
n K S50 2 . X SR AT DL S B AR ) R
(http://sioc-journal.cn/) I N #k.
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