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Abstract In the course of discovering novel fungicidal lead compounds with high activity and safety, 13 new difluoromethyl
substituted carboxamide derivatives were designed and synthesized according to the principle of bioactive substructure
combination. Their structures were confirmed by 'H NMR, MS and HRMS. The fungicidal activities of these compounds were

evaluated. Preliminary bioassay showed that most of the title compounds showed good fungicidal activity at 200 mg/L.
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Scheme 1 New report of 4 pyrazolecarboaximide fungicides
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IS A o7 S AT M. AR 13 AR ARE A5 98
R T A S, X EATREAT TR . B
RIRAL, WS T EATRIAR RS, A BUE 200 mg/L WK
N, 2 E VX SRR B0 A0SR I R I 28 LT 1Y)
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Table 1 Structures of products 12a~12m

0 Ilnker

F2HC>_§\\NH
/
N\ \

N
I

Compd. Ar Compd. Ar
12a 2,4,6-Me;C¢H, 12h 2,6-F,C¢H3
12b 4-CIC¢H, 12i 2,3,4-(Me0);CgH,
12¢ 2-CIC4H, 12j 2,6-(MeO),C¢H;
12d 4-MeOC¢H, 12k 2-HOC¢H,4
12e 4-Me,CHC4H, 121 4- (Me);CCgHy
12f 4-N,N-Me,NC¢H, 12m 2-Me-thienyl
12g 2-F-6-CIC¢Hj3
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1.1 rhiEfk 3-Z“H A E-1H-F AN -4- R EE F1 B ARl
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JkeR, RIS T KRR B 3- R A L H- PR Skt
M -4-FRIR . AN RV 77 A BT T S LU R A4l 2 A —
SERC, WK 2 WTLIEH, SREBERMAR. PRl
JE, Med TP AR
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Table 2 The effect of various solvents on the reaction

RS T FEERY%  EEY LRI
1 THER 94 97 :3
2 R 94 97:3
3 TP S 87 95:5
4 ki 86 91:9
5 N 78 91:9
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B A 1 3-ABRE N R A4S 21 S BE IR (Scheme 3).
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Scheme 3 Synthetic mechanism of isoxazole

7F "H NMR i, MEmeER ) 5 3 i T8 S
R, FeH] B E R T RER K, [F— MR ER T
RPN RE T EAEEER, Bt 1, HaE+
MEJRFMEEECR, 1HE 7 H0836.0 Hz, g YR
Mg, —fETE 5 6.89 Bffilr. MEMEIR RSS2 2 BEkIEH,
Tl IR, 15 6 7.95 MHIEH I —ANREBINT s U,
MEWEER A T AR TR RER, s R4
T4t 6 3.94 747 CONH H 52 I U oL AU (1 52,
fEAF LR E RS IETE i, (AL B AE 5 6.50 P,
Mreg Iy 38 E S Tk ER AR FIREAER,
SN HEE VRSN RETE 6 4.80 fidh, FRREMEIAIH
T = 5% B 5 HER 7 R BUREE 2, F B IEmk
FEE T s WEHIAE §6.10~6.50 P,

1.2 REEM

A TR PR M B K 5973 TR (Botrytis cinerea) 25 /AR
72999 B (Bremia lactucae) 1% JI\ [ 7 %% 1 (Erysiphaceae).
DL R I RAEAE VKRR (4~8 CO)A, RIGHT 2~3 d M
BRI A 2RE IR ML, 76 B AR T T 8 R e
M. RIS AR, RN R RS 2 iF 1O,
A58 .

IR (I K 05 A& 2 ] b oA AR gERE ) 1))
R A 0.0001 g)— &= B &9, A
A 0.1%M3E-80 1) N,N-— F 5 H L% (DMF), Bl &
WAV EN S%IRER, 7818 7K 20 0 i B Ak
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Table 3 Fungicidal activity of compounds 12a~12m
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B 30/ %
WwEw  BHINKRER 7 N FE B VISR
(&) (&) [CEEES)
12a 0 75 80
12b 0 70 85
12¢ 0 65 90
12d 0 50 75
12¢ 0 75 80
12f 0 45 65
12g 0 80 90
12h 0 50 65
12i 0 70 95
12j 0 50 65
12k 0 65 75
121 0 60 80
12m 0 0 10
W% 1 i 100 100 100
2 #ig

AR LB AR LBy R, DLHAR NS
FIRZ 5 R, 45 3- 90 T k- 1 H- T R P-4 B2 TR
ik, JEIEAERE MR 5 5530 2 (8 5 N BAT T AR
PR S VSN, A R — R IR WARGE R & — 3
SENEMEmE AL 5. VA TER Y, £ 200 mg/L KIE
N, ZFAEY, B 12m S TR B0 A R
ARIFRANENETE, o 12¢, 12g, 121 #0H1E LA F]
90% K& LA _E.

WA O R A3 TN, 3- 50 P k- L H- H Rk k-4
FH I i 1] BB A2 & 14 Hh 0o (Scheme 4), Mg 75 37 FH L (1)
WEREPR S T4 A W TEAT — S 2. AR IE L &
Wt T 3 JTCRR B AN BT R IR PR L, % T3 )
KRB TEE.

FIF L R E PG EAPER A, XSRS
A — M, 2R3 B R EXHA A b R R T HU,

Chin. J. Org. Chem. 2015, 35, 422~427



Chinese Journal of Organic Chemistry

B4 feavEmimiEt
Scheme 4 Biological active center of target compounds
WA T BN B VEE &, B, 12¢, 12g XF
TR ER RSN 90%.

3 IS
31 E5RH

B R (GEE Varian 500 (TMS F7)), G
(LCQ-Advantage), JigFz 25K % TKA-RVI10, K il g 4%
(LR B ARAF X4, EETHRYIE), HEH PSS
(g H A EOR A BR A ]), MP200B 24 1~ R (i
PN TR T 2 A PR A ), SHB-111A BIEHK R Z HEH S
AL HEBEA RS A R A F), DLSB-3006 BRI~
HRAE I ITE WO R DR A R A AD).

LR O (SIS BR A F]); Ao Bk (F Fe B
ik T A BR 2 7)), LR B (UM el A TR R A #);
N,N-— F 25 F I8 e (DMIF) (5 /i & B ARk T IR A #));
AW i TAER AR, ST IR K
Rai b TARAF);, JoKEERAN( i se 387 TR 2
Al); = 4R (B BRI AL T R A A ); DY ARk
(THF)(BL M R TR0 ), 3 4Bk 4R 2 Be (it
HRU THRAR); HEEPCEE AL TA R A 7))
R
32 EMMER
3.2.1 BT EEAT(2) 89 6 A%

DL 4-GUK F B i 1 & o g, e G o iR AR TR
] 50 mL [ TR I 3 g (21 mmol) 4-5K F g,
BIN 10 mL JoK BB AE, SAJ5 M 1.78 g (25.6 mmol)
TRERIZHZ AN 2.23 g (21 mmol)EKFREN, INFA[EIE 4 h, TLC
KA R s, B IEFET, AN 10 mL KETK,
KEFEEANTH, HE, Kk T 535 3.47g4-5
KRG, 1R 87%. H e BRI H 5 & B 15 [F.
322 BURGR A FUAE(3) 89 &

DL 4-S -2 1-EA0 5 A0, He o7 iEmIE.
] 50 mL FE B I 0.3 g (1.93 mmol) 4- 57K F
&5, I 10 mL DMF % f#, FEIIA 0.31 g (2.32 mmol)
N-FART R (NCS), =0 FHidE 3h, TLC K
BIREL S, RN EREAEAHE, ZERAFSH.
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323 2-THT XH-44-— A T8 TBE(6)4 5

S CHR[181F 54.78 g (0.33 mol)[f) 4 L.k 2.1
il % 97.68 g (0.66 mol) )5 FiE — Z e A1 70 mL ZFRET
BN 250 mL B A, BdE R ER 7 he J80E 28 L,
THZE R 7808, UdE 98~105 CHa%y, NH SRR
14 6, I 92.3%. 'H NMR (400 MHz, CDCl;) §: 1.32~
1.39 (m, 3H, COCH,CH3), 1,42~1.49 (m, 3H, COO-
CH,CH,), 4.32~4.39 (m, 4H, OCH,CH;), 6.27~6.61 (m,
1H, =CH), 7.9 1 (t, J=52.0 Hz, 1H, CHF,).

324 3-Z @ FHA-1H-F AR ebvd 4- 3 B2 (9) 69 A ak,

ZIRSCHR[14180 7772, # 13.8 g (0.3 mol) FILEE(T)
(5%HIKIFEBR)MAE] 500 mL HI N, SRIEHK 8 g
30%M NaOH ZKIEBINA R NS, FHIIAN 75 g K,
15C FHEHE, K 66.6 g (0.3 mol)f 2- 258 H X 3t-4.4-—
TR CER(6)E T 85 g HZRH, 1E 15 C T IRV
IR SR, 30 min i 52, KBRS TR 25 C4ksdi
$£15 min, 65 CF [\ FHEHINA 60 g 30%[1) NaOH 7K
W, PiFE 45 min. AF1EBRE, B BEICFRE. W
FZEZd I 50 g 7KF1 65 g 32%[H) HCL iAW, Ik
95 CHitHE 10 min. FVEMA I EEIREQS5 C), A KEMH
BT, g, JEPEH R E KGR 2 Ik, M, 53E
8y O 4K, 77 % 83.6%. 'H NMR (400 MHz,
DMSO-dy) 6: 3.91 (s, 3H, CH3), 7.19 (t, J=54.0 Hz, 1H,
CHF,), 8.31 (s, 1H, pyrazole-H), 12.73 (s, IH, COOH).
325 3-Z AP A-1H-F Koavek-4- -7 b P BE M
(11) 49 & A%,

] 100 mL B TR NN 18.44 g (0.105 mol) 3-—
G B 1 - LI M -4-FREZ AT 74.8 g (0.62 mol) SOCI,,
IFAER 4 b RNESHRE, W ERAREEZ R &L
B, BRI ORI 10, RNEAEE, FHEIAEREH.

] 500 mL = F I 12.9 g (66 mmol) iR L
10, N 100 mL PUSHRAE, SRS 7E 10 “CR¥E3.65 g (66
mmol)RA AT 10.05 g = ZFIRA WSS T 02 s 87
A, 1 hhnsete, FHES 25 C4kSHidE 1 h g,
P IR, FRNRL EIREA. "H NMR (400 MHz,
CDCly) 0: 2.27 (s, 1H, CH), 3.93 (s, 3H, CH3), 4.20 (s, 2H,
CH,), 6.54 (s, 1H, CONH), 7.00 (t, J=28.0 Hz, 1H,
CHF,), 7.94 (s, 1H, pyrazole-H).

3.2.6 HiRES4 12a~12p &%

) 0 SR AT )R SO A 0.41 g (1.93
mmolfb AW 11, FEIIA 0.29 g = Zf%(2.89 mmol), %
I FHHE 5 h. TCL Al TGk s 1 OBOfH I 20
mL ZEE K, HOR OB, AHUEH 51Kk
GPIR, WU, FEENT A 2R CER(ARLE 5 0 DS
Hirft &9 12b, 2 15 MEA YR E O7 A .
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3- R R -N-[(3-38 = R S g w5k ) R -1
5L -1 H-THE e -4- FE I e (120): ETELRY R, 722 50.8%.
m.p. 47~49 C; 'H NMR (CDCl;, 400 MHz) ¢: 2.12 (s,
6H, Ar-CH;), 2.31 (s, 3H, Ar-CH;3), 3.29 (s, 3H,
pyrazole-CHj3), 4.81 (d, J/=8.0 Hz, 2H, CH,), 6.16 (s, 1H,
isoxazole-H), 6.71~6.86 (m, 3H, Ar-H and CONH), 6.92
(t, J=24.0 Hz, 1H, CHF,), 7.96 (s, 1H, pyrazole-H); MS
(ESI) m/z: 375 [M+H]"; HRMS calcd for C,oH,F2N,0,
375.1627, found 375.1637.

3- R B - N-[(3-(4- SR KL ) S g -5 - )~ FR B ]- 1 -
HA O - L - DG WA -4 PR fiz (12b): 3% €8 3 IR A, 72 R
66.4%. 'H NMR (CDCl;, 400 MHz) o: 3.37 (s, 3H,
pyrazole-CHj3), 4.76 (d, J/=8.0 Hz, 2H, CH,), 6.52 (s, 1H,
isoxazole-H), 6.58 (s, 1H, CONH), 6.90 (t, J=52.0 Hz,
1H, CHF,), 7.42 (d, J/=8.0 Hz, 2H, Ar-H), 7.71 (d, J/=8.0
Hz, 2H, Ar-H), 7.99 (s, 1H, pyrazole-H); MS (ESI) m/z:
367 [M—+H]". HRMS calcd for C;¢H;;CIF,N40, 367.0768,
found 367.0771.

3- O R -N-[(3-(2- SR Ik ) e g e -5 i ) - T B -
1- R - L H- WL P-4 PG 12 (12¢): 3 8 R R A, 7= %6
72.4%. '"H NMR (CDCl;, 400 MHz) §: 3.94(s, 3H,
pyrazole-CH3), 4.81 (d, J=8.0 Hz, 2H, CH,), 6.48 (s, 1H,
CONH), 6.70 (s, 1H, isoxazole-H), 6.85 (t, J/=36.0 Hz,
1H, CHF,), 7.33~7.40 (m, 2H, Ar-H), 7.48 (d, /=38.0 Hz,
1H, Ar-H), 7.71 (d, J=8.0 Hz, 1H, Ar-H), 7.97 (s, 1H,
pyrazole-H); MS (ESI) m/z: 367 [M+H]". HRMS calcd
for C;¢H3CIF,N40, 367.0768, found 367.0786.

3- R P R -N-[(3-(4- 2R3 A ) SR M R - 5- 5 )~ 1
BE]-1-F L 1L H-AEE-4- HI PR Jiz (12): B Tl tRIBE, 7
# 45.7%. '"H NMR (CDCls, 400 MHz) o: 3.85 (s, 3H,
OCHj;), 3.93 (s, 3H, pyrazole-CH;), 4.49 (d, J=8.0 Hz,
2H, CH,), 6.49 (s, 1H, isoxazole-H), 6.55 (s, 1H, CONH),
6.89 (t, J=36.0 Hz, 1H, CHF,), 6.94~6.97 (m, 2H,
Ar-H), 7.71 (d, J=28.0 Hz, 2H, Ar-H), 7.97 (s, 1H,
pyrazole-H); MS (ESI) m/z: 363 [M-+H]". HRMS calcd
for Ci7H;4F,N405 363.1263, found 363.1279.

3- R R JE-N-[(3-(4- 57 Pk A I ) S B IR - 5- 3 ) FE
H1-1- - L H-PHE -4 PP G JFe (12e): 3 E il IR BRLARS, 7
% 78.9%. 'H NMR (CDCl;, 400 MHz) J: 1.28 [s, 6H,
CH(CH;),], 2.05 [s, 1H, CH(CH;),], 3.93 (s, 3H,
pyrazole-CHj3), 4.76 (d, J=8.0 Hz, 2H, CH,), 6.52 (s, 1H,
isoxazole-H), 6.55 (s, 1H, CONH), 6.89 (t, J=36.0 Hz,
1H, CHF,), 7.30 (d, J/=8.0 Hz, 2H, Ar-H), 7.70 (d, /=8.0
Hz, 2H, Ar-H), 7.97 (s, 1H, pyrazole-H); MS (ESI) m/z:
375 [M+H]". HRMS caled for C,oH, F,N,0, 375.1627,
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found 375.1640.

3- R N-[(B-(4-( S R SR IR ) e IE M -1 -
F )~ FE]-5- B - L - e -4 F G e (126): 3 R
1K, P23 44.4%. '"H NMR (CDCls;, 400 MHz) 6: 3.02 (s,
6H, N(CHj;),), 3.94 (s, 3H, pyrazole-CH3), 4.74 (d, J=8.0
Hz, 2H, CH,), 6.47 (s, 1H, isoxazole-H), 6.73~6.82 (m,
3H, Ar-H and CONH), 6.87 (d, J=36.0 Hz, 1H, CHF,),
7.66 (d, J=28.0 Hz, 2H, Ar-H), 7.96 (s, 1H, pyrazole-H);
MS (ESI) m/z: 376 [M + H]'. HRMS caled for
C1sH0F,N50, 376.1580, found 376.1588.

3- B -N-[(3-(2-F-6- SR I ) S Wk -5 - 3 ) - H
BL)-1-F -1 - e -4- FE B e (12g): 38 IR A, 7=
% 38.9%. 'H NMR (CDCl;, 400 MHz) §: 3.94 (s, 3H,
pyrazole-CHy), 4.78 (d, J=8.0 Hz, 2H, CH,), 6.48 (s, 1H,
isoxazole-H), 6.54 (s, 1H, CONH), 6.89 (t, J/=36.0 Hz,
1H, CHF,), 7.23~7.36 (m, 3H, Ar-H), 7.97 (s, 1H,
pyrazole-H); MS (ESI) m/z: 385 [M-+H]". HRMS calcd
for C,6H;,CIF3N40, 385.0674, found 385.0688.

3- R BE-N-[(3-(2,6- AR AR ) S 5 )
BE1-1-F -1 H-MHE -4 R iz (12h): 2 E iR AR, 7
% 77.1%. '"H NMR (CDCl;, 400 MHz) §: 3.94 (s, 3H,
pyrazole-CHy), 4.78 (d, J=8.0 Hz, 2H, CH,), 6.48 (s, 1H,
isoxazole-H), 6.54 (s, 1H, CONH), 6.89 (t, J/=36.0 Hz,
1H, CHF,), 7.23~7.36 (m, 3H, Ar-H), 7.97 (s, 1H,
pyrazole-H); MS (ESI) m/z: 369 [M+H]". HRMS calcd
for C,6H,F4N,0, 369.0969, found 369.0987.

3- R JE-N-[(3-(2,3,4- = H AR L R I ) S E MR -5
)~ FH L )-1- R 3 - 1 - e e -4 PR G 2 (121): A L THDIR TR
&, P7# 45.67%. "H NMR (CDCls, 400 MHz) o: 3.83 (s,
9H, OCH3), 3.94 (s, 3H, pyrazole-CHj), 4.71 (d, J=8.0
Hz, 2H, CH,), 6.48 (s, 1H, isoxazole-H), 6.55 (s, 1H,
CONH), 6.88 (d, J=36.0 Hz, 1H, CHF,), 6.79~6.99 (m,
2H, Ar-H), 7.96 (s, 1H, pyrazole-H); MS (ESI) m/z: 423
[M+H]+. HRMS calcd for C;oH,0F,N4O5 423.1475, found
423.1486.

3- TR L -N-[(3-(2,6- PSRk AR L ) S I e L5
F )~ FE]-1- B - L - -4 F R 2 (12)): VR B L THDIR
AR, 7% 37.7%. "H NMR (CDCls, 400 MHz) §: 3.77 (s,
6H, OCH;), 3.92 (s, 3H, pyrazole-CH3), 4.80 (d, J=8.0
Hz, 2H, CH,), 6.37 (s, 1H, isoxazole-H), 6.70 (d, J=28.0
Hz, 2H, Ar-H), 6.89 (d, J=36.0 Hz, 1H, CHF,), 6.92 (s,
1H, CONH), 7.40 (s, 1H, Ar-H), 7.96 (s, 1H, pyrazole-H);
MS (ESI) m/z: 393 [M+H]". HRMS calcd for C;gH;sF>-
N,404 393.1369, found 393.1386.

3- R A -N-[(3-(2- R B KAL) S w5 J - H

Chin. J. Org. Chem. 2015, 35, 422~427
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BE]-1-F L L H-AHEE-4- HI PR Jiz (12K): KR Tl tRBE, 7
% 71.0. '"H NMR (CDCl;, 400 MHz) ¢6: 3.94 (s, 3H,
pyrazole-CHy), 4.79 (d, J=8.0 Hz, 2H, CH,), 6.66 (s, 1H,
isoxazole-H), 6.90 (d, J=36.0 Hz, 1H, CHF,), 6.91~6.99
(m, 2H, Ar-H and CONH), 7.33 (t, J=8.0 Hz, 1H, Ar-H),
7.46 (d, J=8.0 Hz, 1H, Ar-H), 7.95 (s, 1H, OH), 8.01 (s,
1H, pyrazole-H); MS (ESI) m/z: 349 [M+H]'. HRMS
caled for Ci¢H 4F,N,405 349.1107, found 349.1110.

3- R R -N-[(3-(4-00 T B R ) e IR -5 )
BE1-1-F -1 - mE -4 FR R e (120): 3 B R A, 7R
% 89.18%. 'H NMR (CDCl;, 400 MHz) ¢: 2.17 (s, 9H,
CHs3), 3.93 (s, 3H, pyrazole-CHj3), 4.76 (d, J/=38.0 Hz, 2H,
CH,), 6.52 (s, 1H, isoxazole-H), 6.55 (s, 1H, CONH), 6.90
(d, J=36.0 Hz, 1H, CHF,), 7.46 (d, J=8.0 Hz, 1H, Ar-H),
7.71 (d, J=8.0 Hz, 1H, Ar-H), 7.97 (s, 1H, pyrazole-H);
MS (ESI) m/z: 389 [M+H]". HRMS calcd for CyoH,oFr-
N,O, 389.1784, found 389.1782.

3- A 2 -N-[(3-(3- Y L WE Wy -2- 2 ) S k-5 - )~
I ]-1- F - L - -4 F B i (12m): R 8D IR AR,
P2 63.4%. '"H NMR (CDCls, 400 MHz) 6: 2.45 (s, 3H,
thiophene-CHj3;), 3.94 (s, 3H, pyrazole-CHj), 4.76 (d, J=
8.0 Hz, 2H, CH,), 6.45 (s, 1H, isoxazole-H), 6.89 (d, J=
36.0 Hz, 1H, CHF,), 6.93 (d, J=8.0 Hz, 1H, thiophene-H),
729 (d, J=28.0 Hz, 1H, thiophene-H), 7.98 (s, 1H,
pyrazole-H); MS (ESI) m/z: 353 [M-+H]". HRMS calcd
for CysH 4,F,N40,S 353.0878, found 353.0882.

B A KL (Supporting Information) 13 NHARMLED)
N5 Tl I e v i & R D N NS R
(http://sioc-journal.cn/) I N %K.
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