% 4’& {& % DOI: 10.6023/cjoc202108009

Chinese Journal of Organic Chemistry ARTICLE

T EVR I R B K BB AE R S & R I E RS R
F e REHT e B Jhrbe B gfprac

(PEALRMBHE R R 2B BRIT#i 712100)
CPUALRMBHR AL 52550 BTz 712100)
( PEALARMBHEOR S R XA S E Y2 R H G siie s BRIE 712100)

BWE T RF RGN, 1505 VR B S0, Sl T R 2 PR IR AT A M R R B, Wit IR A
8T — BB 32 AP -5 5L R RIS ATAE Y, HLAE 45T NMR. HRMS M HTifiiA, JE0RAE T e 15T 2
WP, EWDIN R SR, K2R AR R A HE . 4-G-N-(2-((1-FF -3 =450 56 )- 1 H-HE k- 53 ) B 3 )
L) R TR (1) FoF T 32 T A% 9 1 TR 5 1 S0 B 2 T T RO AR AN 1, B Cso B3 B0 11.21 F116.70 mg/L; 36 T3¢
RIEREIE, LAY 14 (ECso=11.67 mg/L)i P B 5 5 T FH 5 06F 18 245 750 G 34 B8 2 (ECs0=16.49 mig/L). 431X 45540,
£, AW 14 38 SEEA p-n 16 A1 S BEEIRR I A BE(SDH)K TYR 58 Fl ARG 43 MIHAEH], 3% n LUERAL &) 14
SR FE BT RERLE. DRSS R, LAY 14 FTRERIBCEN) SDH I, I ik — B i iRt MM 2%,
SCRA LM SRPEERG PIEREEE MR
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Abstract To promote the discovery and development of new fungicides, a series of novel 1-methyl-pyrazol-5-yl-amino-
phenyl-benzamide derivatives were designed and synthesized by active fragment splicing strategy, and the benzamide and
pyrazole ring were connected together by imine bond. All of the target compounds were identified by NMR and high resolution
mass spectrometry (HRMS), and evaluated for their antifungal activities. The bioassay data revealed that 4-chloro-N-(2-((1-
methyl-3-(trifluoromethyl)-1 H-pyrazol-5-yl)amino)phenyl)benzamide (14) exhibited an excellent in vitro activity against
Sclerotinia sclerotiorum and Altenaria alternariae with ECso value of 11.21 and 16.70 mg/L, respectively. For Valsa mali,
compound 14 (ECso0=11.67 mg/L) showed a significantly higher activity than the control of fluxapyroxad (ECso=16.49
mg/L). The molecular docking simulation revealed that compound 14 interacted with TYR 58 and ARG 43 of the succinate
dehydrogenase (SDH) through hydrogen bond and p-n interaction, which could explain the probable mechanism of the action
between compound 14 and target protein. These results indicate that compound 14 may be a potential SDH inhibitor and pro-
vide a valuable reference for further research.

Keywords pyrazole; benzamide; antifungal activity; structure-activity relationships
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Figure 1 Succinate dehydrogenase inhibitors (SDHIs) with pyrazole or benzamide chemical structure

NH,
\

\N
N~

5lic
A

ROGRZ FO/@Rz
©/”\N\ |:(>©/N\H\ _

K Bk %S SDHIs

S SE R B

h&m& Jk[z}w
R«(\!/

SR REEY)

B2 #iheng

Figure 2 Design strategy for the target compounds
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Table 1 Inhibitory effect (inhibition rate%) of target compounds against four pathogenic fungi in vitro at 50 mg/L

e R! R? MR % SR SO 7 L7 TR I %] KB

8 CFs H 52.08+1.71 50.72+3.17 56.57+2.11 42.25+1.03 38.13%+7.11
9 CF; 2-F 81.22+3.54 64.311+6.88 73.68+0.86 45.42+1.42 58.52+2.44
10 CF; 3-F 71.734+1.99 62.84+1.41 59.214+0.41 4127+1.17 52.861+3.33
11 CF; 4-F 67.96+5.25 60.681+4.58 65.45+1.04 41.28+2.74 47.90+4.21
12 CF; 2-Cl 80.70+1.16 68.91 +4 .56 61.524+0.93 38.14%+3.43 54.97+5.46
13 CF;  3-Cl 87.994+1.96 82.38+1.30 64.47+0.66 472140.53 68.821+3.08
14 CF; 4-Cl 89.724+2.72 86.7240.61 66.25+0.73 49.60+1.20 55.60+2.15
15 CF; 2-CF3 81.861+1.14 70.58+1.24 59.5440.13 46.44+4.25 66.721+3.98
16 CFs  3-CF3 35.08+4.33 31.68+5.21 20.39+1.38 13.35+2.49 37.88+2.83
17 CF;  4-CF3 29.35+2.67 25.631+6.12 17.76+£0.57 25.88+1.08 38.671+6.48
18 CF; 2-CH; 61.85+3.47 54.59+5.01 48.03+0.28 36.23+4.24 48.50+1.02
19 CF; 3-CH: 35244423 28.28+3.35 21.70+0.91 23.53+3.60 22.731+6.60
20 CF; 4-CH; 82.80+1.40 89.95+0.63 58.2241.45 50.38+1.98 55.41+2.72
21 CF;  2-OCHj3 65.30+2.03 54.53+4.30 51.9840.75 2439+1.32 36.47+3.42
22 CFs  3-OCH3 64.64+3.29 60.27+5.18 54.2840.59 39.254+2.33 33.06+1.46
23 CF;  4-OCHj3 75.434+1.04 79.724+1.55 55.1941.53 47.05+3.34 50.42+3.87
24 CHF. H 62.6413.40 32.89+5.39 35.854+0.75 47.75+3.03 33.47+4.14
25 CHF, 2-F 41.0942.11 40.10+7.63 48.04+1.57 37.0243.65 33.66+2.53
26 CHF> 3-F 60.73+7.33 36.71+6.59 39.15+1.27 25.37+1.05 51.45+8.28
27 CHF. 4-F 44.79+0.80 44.55+3.40 38.82+1.45 24.774+0.65 48.46+3.99
28 CHF. 2-Cl 55.774+1.94 56.961+4.78 50.98+0.48 35.40+1.87 72.361+3.68
29 CHF. 3-Cl 84.9440.83 72.29+2.17 58.2240.41 45.61+0.45 70.42+6.84
30 CHF, 4-Cl 83.4240.36 73.18+2.35 52.31%+1.06 47.56+0.67 51.88+4.87
31 CHF, 2-CF; 49.10+0.68 46.60+5.94 41.11+0.52 32.654+0.33 32.28+6.58
32 CHF> 3-CF3 80.0241.48 66.90+3.16 56.58+0.14 33.15+3.38 73.25+3.92
33 CHF, 4-CF; 30.49+4.19 31.324+5.49 25.0042.40 14.43+1.23 63.35+7.24
34 CHF, 2-CH; 43274548 42.28+2.61 41.77+1.17 32.054+0.54 54.95+7.68
35 CHF. 3-CH3 44.09+2.12 59.53+2.66 46.71£0.91 27.71+1.23 25.0610.81
36 CHF, 4-CH; 70.16+1.97 55.18+2.34 44.74+0.60 43.86+2.85 28.40+4.13
37 CHF» 2-OCHj 63.44+1.42 58.431+1.58 56.25+0.73 37.294+2.16 36.51+3.80
38 CHF. 3-OCH; 63.484+1.50 38.35+3.45 42.76+0.60 4424+3.42 24.841+6.94
39 CHF, 4-OCHj 46.79+4.29 44.15+3.47 4573+1.55 36.98+3.94 25324476
51Ice CHF. 3-CH3 100 95.0010.41 67.62+2.24 52.42+1.34 89.33+1.92
S T A © 100 81.30+2.70 95.07+0.65 100 63.16+1.24

@ Average of three replicates. > Used as a positive control. ¢ Lead compound.
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K2 WAEYF =P EET ECso i
Table 2 ECso values of some compounds against three plant pathogenic fungi
HE AW R! R2 ECso/(mgeL™")  95%BE 5 [X [A] HHEA R R?
9 CF3 2-F 18.90 11.96~37.56 y=—1.684+1.319x 0.931
10 CF3 3-F 21.58 16.37~30.82 y=—1.28940.966x 0.932
11 CF3 4-F 30.11 23.06~42.76 y=—1.687+1.141x 0.948
12 CF3 2-Cl 20.07 12.49~42.19 y=—1.772+1.360x 0.929
13 CF3 3-Cl 15.09 9.36~28.97 y=—1.718+1.457x 0.925
14 CF3 4-Cl 11.21 7.32~18.12 y=—1.613+1.537x 0.941
e 15 CF3 2-CF; 14.74 9.43~26.83 y=—1.360+1.164x 0.927
A 20 CF3 4-CH3 15.99 9.72~32.97 y=—1.492+1.240x 0.920
23 CF3 4-OCH3 21.98 13.64~47.94 y=—1.595+1.188x 0.932
29 CHF; 3-Cl 17.96 11.24~35.80 y=—1.859+1.482x 0.931
30 CHF» 4-Cl 18.73 11.85~37.00 y=—1.864+1.464x 0.935
32 CHF> 3-CF3 19.49 11.86~43.08 y=—1.639+1.271x 0.921
36 CHF» 4-CH; 23.76 18.25~33.32 y=—1.45141.055x 0.957
T BT TR e @ 0.55 0.20~0.98 y=0.253+0.974x 0.930
9 CF3 2-F 28.46 19.88~47.86 y=—1.150+0.91x 0.926
10 CF3 3-F 27.26 18.52~48.47 y=—1.025+0.714x 0.915
11 CF3 4-F 28.84 19.18~53.99 y=—0.999+0.684x 0.958
12 CF3 2-Cl 20.86 14.98~32.71 y=—1.028+0.779x 0.918
13 CF3 3-Cl 11.17 6.91~19.58 y=—1.249+1.191x 0.918
14 CF3 4-Cl 11.67 7.51~19.69 y=—1.138+1.067x 0.933
R 15 CF; 2-CF3 19.23 14.12~28.78 y=—1.059+40.829x 0.928
S 995 B 20 CF; 4-CH3 16.14 9.92~32.04 y=—1.957+1.620x 0.922
23 CHF; 4-OCH3 16.23 10.87~28.38 y=—1.423+1.175x 0.939
29 CHF; 3-Cl 16.01 11.98~22.91 y=—1.01940.846x 0.940
30 CHF» 4-Cl 18.86 14.56~25.99 y=—1.277+1.001x 0.946
32 CHF2 3-CF3 20.83 16.63~27.36 y=—1.599+1.212x 0.961
36 CHF2 4-CH3 46.72 31.92~82.28 y=—1.528+0.916x 0.974
T BT TR g @ 16.49 11.81~27.49 y=—1.11240.914x 0.984
9 CF3 2-F 17.19 4.89~28.20 y=—1.627+1317x 0.990
10 CF3 3-F 39.89 26.67~73.75 y=—1.27440.796x 0.944
11 CF3 4-F 26.60 15.58~71.12 y=—1.33340.936x 0.906
12 CF3 2-Cl 31.06 21.76~51.93 y=—1.23440.827x 0.934
13 CF3 3-Cl 25.89 19.82~36.60 y=—1.514+1.071x 0.979
[ 14 CF3 4-Cl 16.70 13.64~20.91 y=—1.162+0.858x 0.959
B CF3 2-CF; 32.58 25.23~70.83 y=—1.14240.755x 0.963
20 CF3 4-CH3 34.97 3.45~62.57 y=—1.568+1.016x 0.946
23 CF3 4-OCH3 33.02 21.90~62.36 y=—1.088+0.716x 0.938
29 CHF> 3-Cl 37.16 24.82~69.89 y=—1.383+0.881x 0.948
30 CHF2 4-Cl 50.71 31.21~112.50 y=—0.984+0.577x 0.993
32 CHF> 3-CF3 46.83 30.65~90.41 y=—1.344+0.804x 0.922
A B T e @ 0.68 0.23~1.27 y=0.125-+0.773x 0.941
4 Used as a positive control.
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R H BT AR AMNE P, ECso [E43 528 11.21 1 16.70
mg/L. 7 TXHERM, (LAY 14 1O1E SR ST R N BE
TR R .

3 IEES
3.1 UE5HF

J8 R AU RGN SE (A A G AR
FRA A, W3R M), IR A EE Bruker Ad-
vance 400/500 MHz #% i 3L 4R 10, = o0 # 0 i %
Bruker Daltonics Bio-TOF-Q IIT % i i {X (HR-ESI-MS)
WM. B o B 7= B 43 fir 4d.

32 HEYMERK
321 Pl AR ek B (3) 9 A Ak,

IR TN, £E 250 mL B R SE I
(2.5 g, 105.5 mmol), FFAIA 100 mL VY& R,
BN E 75~80 C, RIFEWMMA = LK LB
(10.0 g, 70.3 mmol)F1 Z.fiE(4.3 g, 105.5 mmol) 17 &%
W R R, 2 A (TLC) (VoA @ MR
BE)=1 : 2B B 2 SRk ST R B AR, B 45 3R ik
JEZA BB RNRAY), TEIREMH NN 4 L (20 mL)
FkE, BN 1 mol/L 225 mL)E1L, pH HZE 1—~4.
H .8 CBEZHL(15 mL X 3), A FFAHUH, KA K10
mL X 3)FE AT ER K (10 mL X 3)ie B A HUA. IIAE
IKTREREET M, 8, JEIRAATS a4 2, BBk,
B LR, BN T 5.

612 http://sioc-journal.cn/

© 2022 Chinese Chemical Society & SIOC, CAS

£ 250 mL XL A Se AN AR IR 5239 ¢,
26.8 mmol). ZJ#(50 mL). S EALH(2.2 g, 53.6 mmol),
FIR 10 h, FARIKIIAN =3 LBR(2.9 g, 25.53 mmol)
F12a (3.5 g, 25.5 mmol), HIFAZE 80 C, [Fli 4 h, #H)Z
BRE(TLC) [V MEE) @ MR CER)=1 : 2]iBiE &2
BERTH R, O 25 R T 2 TR A 2R A,
TEREYIF I L L8520 mL)FRE, T AMAIE
FALENIAE(20 mL)BEAk, pH HZE 8~9, 4R ZEEZ
(15 mLX3). &IHAHAE, IMAWFEEK(A0 mLX3)
MRYE, A EANUE. ToKBREREE T, s sk 4515
=9, WA BT VCRIE) @ WL GER) =5 :
120045 3] 1-FF B -3-( =5 H 3k )- 1 H-IE ME-5-JfZ (3a):
EA, P23 95%. mp. 96.3~ 97.0 ‘C; 'H NMR (500
MHz, Chloroform-d) d: 5.76 (s, 1H, ArH), 3.67 (s, 3H,
NCHs), 3.58 (s, 2H, NH,); 3C NMR (126 MHz, Chloro-
form-d) 6: 145.5, 140.7 (q, J= 37.8 Hz), 121.3 (q, J=
268.3 Hz), 89.5, 34.8; '°F NMR (376 MHz, DMSO-ds) ¢
—61.1; HRMS (ESI) caled for CsH/F:N; [M+H]"
166.0587, found 166.0588.

3-( A I )-1- B 1 - -5 (3b): B L E AR,
723 31.6%. mp. 29.9~32.6 C; 'H NMR (500 MHz,
DMSO-ds) d: 6.66 (t, J=55.1 Hz, 1H, CHF,), 5.47 (s, 1H,
ArH), 5.39 (s, 2H, NH,), 3.54 (s, 3H, CH;); '*C NMR (126
MHz, DMSO-ds) 0: 148.6, 144.2 (t, J=28.1 Hz), 112.6 (t,
J=230.7 Hz), 85.3, 34.9; '°F NMR (376 MHz, DMSO-dc)
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d: —110.3; HRMS (ESI) caled for CsHgF,N; [M+H]"
148.0681, found 148.0681.

&Y 3 ACENEY), FRAEERE 5 STER[16]— 3L
322 PR 1-F A -N-(2-AK AR K- 1 H-mremd -5 B
(5)89 & A%,

SEERITEN, LAY 3 (1.47 g, 10 mmol)iAf#
TETOK VYR30 mLEHEH, £ 0 C R IIASUT BE
#1(2.24 g, 20 mmol, 2 equiv.)H i HE 30 min. /£0 C T
ABFHAHFES(1.09 mL, 10 mmol)ib ¥ i fe BiF i, S8
FFEFRBHHSE 6 h. TLC [V HME) @ (LR LHg)=
11 21IB R 2 R R R O AR, ROM 25 RS FH 7K (30
mL)F K, 2 (20 mL X 3)AEHL. To/Ki BT
AHLAERY), DB 2. R A S E (LR
LHR) T VCRMEN) =1 412k &, 153 25
PR B ) 5.

1- F B N-(2- i R TR L )-3-(= 3 P 355)- L =PI M- 5- i
(5a): EMOEAK, 773 75%. m.p. 86.2~87.3 C; 'H NMR
(400 MHz, DMSO-ds) &: 9.35 (s, 1H, NH), 8.16 (dd, J=
8.5, 1.6 Hz, 1H), 7.57 (ddd, J=8.6, 7.0, 1.6 Hz, 1H), 6.97
(ddd, J=8.4,7.0, 1.3 Hz, 1H), 6.79 (s, 1H), 6.76 (d, J=1.3
Hz, 1H), 3.75 (s, 3H, NCH;); '3C NMR (100 MHz,
DMSO-ds) 6: 141.4, 139.4, 138.8 (q, J=37.5 Hz), 136.6,
133.5, 126.2, 121.3 (d, J=268.2 Hz), 119.0, 116.3, 100.7
(t, J=2.3 Hz), 35.9; HR-ESI-MS calcd for Ci;H;0F3N40,
[M+H]" 257.1009, found 257.1008.

3-( A 3 ) 1- P - N-(2- il 5 2 R ) - 1 - P -5- i
(5b): EOEAK, F 74%. mp. 78.2~80.3 C; 'H
NMR (400 MHz, DMSO-de) 6: 9.31 (s, 1H, NH), 8.15 (d,
J=9.62 Hz, 1H), 7.56 (t, J=7.76 Hz, 1H), 6.95 (s, 1H),
7.09~6.80 (m, 1H), 6.72 (d, J=8.44 Hz, 1H), 6.54 (s,
1H), 3.69 (s, 3H, NCH3); '3C NMR (100 MHz, DMSO-ds)
5: 1443 (t, J=28.6 Hz), 141.7, 138.8, 136.6, 133.3, 126.2,
118.7, 116.2, 111.5 (t, J=231.7 Hz), 99.6, 35.5; HR-ESI-
MS calcd for C;H;oF2N4ONa [M+Na]" 309.0570, found
309.0567.

3.23 P laAReed3R-1,2- Z 2 (6) 89 A Ak

Z25 Rk TR, KR EA S (5 g, 17.4 mmol) i
EHON 10%HI4/B7%(500 mg)fE 2 Z.18(60 mL)H )
WSS T =IESHE 12 h, KR A Wsad i it Ak a8
kS I 9E, FH AR OB, WERAE ISR, 133
a4 6, LAt E .

3-( 9 A )-1- - N-(2- R JE R 5 ) - L - -5 - i
(6a): ZAFOEA, P2 82%. mp. 76.5~77.5 C; 'H
NMR (400 MHz, DMSO-ds) d: 7.3 (s, 1H, NH), 6.9~6.8
(m, 2H), 6.7 (dd, J=7.9, 1.6 Hz, 1H), 6.5 (td, J=7.5, 1.6
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Hz, 1H), 5.7 (s, 1H), 4.9 (s, 2H), 3.7 (s, 3H, NCH;); B3C
NMR (100 MHz, DMSO-ds) 0: 146.2, 140.9, 138.7 (q, J=
36.8 Hz), 127.7, 124.2, 121.6 (q, J=268.0 Hz), 121.3,
116.7, 115.4, 89.8 (d, J=2.4 Hz), 35.6; HR-ESI-MS calcd
for Ci1Hi FsNyNa [M~+Na]" 291.0664, found 291.0668.

3-( A AR )-1- P - N-(2- i 2 2R 3 ) - | H- L A -5 - fi
(6b): ZIREEEAAR, P25 79%. mp. 68.7~70.3 C; 'H
NMR (400 MHz, DMSO-d) J: 7.12 (s, 1H, NH), 6.94~
6.63 (m, 2H), 6.72 (d, J=7.6 Hz, 2H), 6.52 (t, J=7.4 Hz,
1H), 5.68 (s, 1H), 4.88 (s, 2H), 3.67 (s, 3H, NCH3); *C
NMR (100 MHz, DMSO-ds) 6: 145.5, 143.8 (t, J=28.2
Hz), 140.2, 128.5, 123.5, 120.2, 116.7, 115.4, 111.9 (t, J=
231.2 Hz), 89.6, 35.3; HR-ESI-MS calcd for CiHi3FaNy
[M+H]" 239.1103, found 239.1102.

3.2.1  HARLS4 8~39 494k

ZHCERITIENS, 10 mL RMNEFIMA 6 (1
mmol). ZKHEFE 7 (1 mmol) & —& F %3 mL). JRJE1E
VK RN = Z5%(0.55 mL), =iEHiHE 3 h. TLCIBESR
JRARL BT R BT AR . OB 4 R ek R 2 R A 2R
V). IR ENTER R H AR A .

N-(2-((1-F B -3-( = 460 P 2k )- LH- M P -5k ) B 6 ) o
)R WL (8): A AR, F23 89%. mp. 164.1~
165.2 °C; '"H NMR (400 MHz, DMSO-ds) d: 9.92 (s, 1H,
NH), 7.99 (d, J=7.2 Hz, 2H), 7.68 (s, 1H, NH), 7.59 (dd,
J=14.9, 7.5 Hz, 1H), 7.51 (t, J=7.4 Hz, 2H), 7.40 (dd,
J=17.9, 1.5 Hz, 1H), 7.17 (td, J=7.7, 1.6 Hz, 1H), 6.96 (td,
J=17.5,1.4 Hz, 1H), 6.83 (dd, J=8.1, 1.4 Hz, 1H), 6.29 (s,
1H), 3.71 (s, 3H, NCH3); 3C NMR (100 MHz, DMSO-ds)
5: 166.0, 143.3, 138.9 (q, J=37.3 Hz), 138.6, 134.5, 131.6,
128.3 (2C), 127.9 (2C), 127.6, 127.0, 126.6, 121.5 (q, J=
268.1 Hz), 120.8, 116.7, 94.7, 35.7; HR-ESI-MS calcd for
C1sH16F3N4O [M+H]" 361.1271, found 361.1268.

2- L -N-(2-((1- F J25 -3-( = 60 F 225 )- 1L - P 1 -5- 32 ) &
FO) ) K EE L (9): A Ak, F5% 85%. mup.
122.1~123.2 °C; 'H NMR (400 MHz, DMSO-ds) J: 9.84
(s, 1H, NH), 7.79 (t, J=7.2 Hz, 1H), 7.65 (s, 1H, NH),
7.58 (dd, J=17.9, 7.3 Hz, 2H), 7.34 (q, J=8.2, 7.1 Hz,
2H), 7.18 (t, J=7.5 Hz, 1H), 7.01 (t, J=7.5 Hz, 1H), 6.90
(d, J=8.0 Hz, 1H), 6.23 (s, 1H), 3.72 (s, 3H, NCH3); 1*C
NMR (100 MHz, DMSO-ds) J: 163.0, 159.4 (d, J=249.6
Hz), 143.6, 139.0 (q, J=37.2 Hz), 137.2, 132.9 (d, J=8.6
Hz), 130.5 (d, J=2.9 Hz), 127.0, 126.8, 126.4, 124.5 (d,
J=3.4Hz), 123.9 (d, J=13.5 Hz), 121.5 (q, J=268.1 Hz),
121.5, 117.8, 116.2 (d, J=22.2 Hz), 93.7, 35.7; HR-ESI-
MS caled for CigHsFsN,O [M+H]" 379.1177, found
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379.1174.

358 -N-(2-((1- FF 3 -3-( = 40 FF 38)- L -k e -5 )
B 2R 3 ) K G % (10): A EURE AR, PR R 90%. mup.
172.9~173.3 C; 'H NMR (500 MHz, DMSO-ds) J: 9.96
(s, 1H, NH), 7.83 (d, J=7.8 Hz, 1H), 7.78 (d, J=9.7 Hz,
1H), 7.67 (s, 1H, NH), 7.57 (q, J=7.9 Hz, 1H), 7.43 (t,
J=7.4 Hz, 1H), 7.37 (d, J=7.7 Hz, 1H), 7.17 (t, J=7.6
Hz, 1H), 6.95 (t, J=7.4 Hz, 1H), 6.82 (d, J=8.0 Hz, 1H),
6.29 (s, 1H), 3.70 (s, 3H, NCH3); '*C NMR (100 MHz,
DMSO-ds) J: 164.6, 161.9 (d, J=244.0 Hz), 143.1, 138.9
(q, J=37.2 Hz), 138.9, 136.9 (d, J=6.9 Hz), 130.4 (d, J=
8.0 Hz), 127.9, 127.2, 126.0, 124.1 (d, J=2.8 Hz), 121.5
(q, J=268.1 Hz), 120.6, 118.4 (d, J=21.1 Hz), 116.5,
114.8 (d, J=22.8 Hz), 95.1 (d, J=2.3 Hz), 35.7; HR-ESI-
MS caled for CigHisFaN4O [M+H]" 379.1177, found
379.1177.

4 -N-(2-((1- H J-3-( = 960 HH 2% )- 1L - T 1o -5 0 ) B
FO R FH B 1) A B E AR, 2R 84%. mup.
183.2~184.3 ‘C; 'H NMR (500 MHz, DMSO-ds) 5: 9.90
(s, 1H, NH), 8.05 (dd, J=8.5, 5.6 Hz, 2H), 7.65 (s, 1H,
NH), 7.35 (q, J=8.8, 7.8 Hz, 3H), 7.16 (t, J=7.78 Hz,
1H), 6.95 (t, J=7.52 Hz, 1H), 6.82 (d, J=8.04 Hz, 1H),
6.28 (s, 1H), 3.70 (s, 3H, NCH3); '*C NMR (100 MHz,
DMSO-ds) J: 164.9, 164.1 (d, J=248.8 Hz), 143.1, 138.9
(q, J=37.4 Hz), 138.8, 130.9 (d, J=2.8 Hz), 130.6 (d, J=
9.1 Hz), 127.8, 127.1, 126.3, 123.9, 121.5 (q, J=268.2
Hz),120.6, 116.5, 115.2, 115.0, 94.9 (d, J=2.2 Hz), 35.7;
HR-ESI-MS calcd for CisHisFaN4O [M+H]" 379.1177,
found 379.1176.

2- G -N-(2-((1- F 3 -3-( = 460 2 )- 1 - M M -5- 388 ) 2
BE) 2RI ) K L R (12): A UTE AR, PR R 86%. mup.
168.7~169.5 “C; 'H NMR (400 MHz, DMSO-ds) o
10.09 (s, 1H, NH), 7.64 (d, J=6.5 Hz, 1H), 7.59~7.42
(m, 4H), 7.56 (s, 1H, NH), 7.18 (t, J=7.6 Hz, 1H), 7.01 (t,
J=7.6 Hz, 1H), 6.91 (d, J=8.0 Hz, 1H), 6.24 (s, 1H), 3.72
(s, 3H, NCH3); 3C NMR (100 MHz, DMSO-ds) J: 165.6,
143.5, 139.0 (q, J=37.1 Hz), 137.2, 136.5, 131.2, 130.2,
129.7, 129.3, 127.1, 126.9, 126.7, 126.5, 121.5 (q, J=
268.1 Hz), 121.5, 117.8, 93.6, 35.7; HR-ESI-MS calcd for
C1gH5CIF3sN4O [M+H]" 395.0881, found 395.0882.

3-G-N-(2-((1- F -3 = 360 HH 8 )- L H- Mk e -5- 56 ) B
Fo) ) IR HOBE e (13): At AR, P2 75%. mop.
160.4~162.1 ‘C; 'H NMR (500 MHz, DMSO-ds) J: 9.97
(s, 1H, NH), 8.00 (s, 1H), 7.90 (d, J=7.66 Hz, 1H), 7.63
(d, J=8.46 Hz, 2H), 7.53 (t, J=7.87 Hz, 1H), 7.33 (d, J=
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7.64 Hz, 1H), 7.15 (t, J=7.60 Hz, 1H), 6.93 (t, J=7.42
Hz, 1H), 6.78 (d, J=8.01 Hz, 1H), 6.27 (s, 1H), 3.68 (s,
3H, NCH3); BC NMR (100 MHz, DMSO-ds) 6: 164.6,
143.1, 139.0, 138.9 (q, J=37.3 Hz), 136.5, 133.1, 131.3,
130.2, 127.9, 127.8, 127.2, 126.7, 125.9, 121.5 (d, J=
268.2 Hz), 120.5, 116.4, 95.1 (d, J=2.2 Hz), 35.7; HR-
ESI-MS caled for CisHisCIFsN,O [M+H]" 395.0881,
found 395.0883.

4= -N-(2-((1-H 2 -3-( =900 Y 28 )- 1 T k-5 -8 &
L) IR K L Z (14): A AU AR, FE R 86%. mup.
187.4~191.1 ‘C; 'H NMR (500 MHz, DMSO-ds) &: 9.95
(s, 1H, NH), 8.00 (d, J=8.1 Hz, 2H), 7.65 (s, 1H, NH),
7.59 (d, J=8.3 Hz, 2H), 7.37 (d, J=7.9 Hz, 1H), 7.17 (t,
J=7.8 Hz, 1H), 6.95 (t, J=7.5 Hz, 1H), 6.81 (d, J=8.1
Hz, 1H), 6.28 (s, 1H), 3.70 (s, 3H, NCH3); '*C NMR (100
MHz, DMSO-ds) J: 164.9, 143.1, 138.9 (q, J=37.3 Hz),
138.9, 136.4, 133.2, 129.9 (2C), 128.3 (2C), 127.8, 127.2,
126.2, 121.5 (q, J=268.1 Hz), 120.6, 116.5, 95.0, 35.7;
HR-ESI-MS caled for C;sHisCIFsN,O [M + H] *
395.0881, found 395.0879.

N-(2-((1- Y -3 =500 H 88 )- L - -5 - S0 0 ) O
FE-2- = I K R IZ (15): AR, FRE 89%.
m.p. 157.1~158.3 °C; 'H NMR (400 MHz, DMSO-d) §:
10.15 (s, 1H, NH), 7.85 (d, J=7.7 Hz, 1H), 7.78 (d, J=4.0
Hz, 2H), 7.75~7.66 (m, 1H), 7.57 (s, 1H, NH), 7.46 (d,
J=17.7 Hz, 1H), 7.19 (t, J=7.5 Hz, 1H), 7.01 (t, J=7.5
Hz, 1H),6.90 (d, J=8.0 Hz, 1H), 6.26 (s, 1H), 3.72 (s, 3H,
NCH;-H); *C NMR (100 MHz, DMSO-ds) J: 166.4,
143.4, 139.0 (q, J=37.2 Hz), 137.4, 136.0 (d, J=2.1 Hz),
132.4, 130.1, 128.8, 127.0, 126.6 (d, J=5.2 Hz), 126.3 (d,
J=4.9 Hz), 126.2, 126.1 (d, J=31.5 Hz), 123.9 (q, J=
273.8 Hz), 121.5 (q, J=268.1 Hz), 121.4, 117.6, 93.8,
35.6; HR-ESI-MS caled for CioH;sFeN4O [M + H] '
429.1145, found 429.1147.

N-(2-((1- -3 =400 8 )- L - -5 - B0 0 ) O
JE-3- = IR IR R IZ (16): (I [EAR, FRE 87%.
m.p. 179.7~180.3 °C; 'H NMR (400 MHz, DMSO-d) §:
10.14 (s, 1H, NH), 8.34~8.23 (m, 2H), 7.95 (d, J=7.8
Hz, 1H), 7.76 (t, J=7.8 Hz, 1H), 7.70 (s, 1H, NH), 7.36
(dd, J=7.9, 1.5 Hz, 1H), 7.18 (td, J=7.7, 1.5 Hz, 1H),
6.95 (td, J=7.6, 1.4 Hz, 1H), 6.82 (dd, J=8.1, 1.3 Hz,
1H), 6.29 (s, 1H), 3.70 (s, 3H, NCHs); '*C NMR (100
MHz, DMSO-de) J: 164.5, 143.0, 139.2, 138.9 (q, J=37.3
Hz), 135.5, 132.0, 129.5, 129.1 (q, J=32.0 Hz), 128.0 (d,
J=3.9 Hz), 128.1, 127.4, 125.8, 124.6 (q, J=3.9 Hz),
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124.1 (q, J=272.4 Hz), 121.5 (q, J=268.0 Hz), 120.5,
116.4, 952 (d, J=2.2 Hz), 35.7; HR-ESI-MS calcd for
CioH sFsN4O [M+H]™ 429.1145, found 429.1142.

N-(2-((1- F = -3-( =5 6 )- L - it - 5- ) B 6 ) O
R4 = HHE) R H B Z17): AR, 7RE 86%.
m.p. 203.6~205.9 °C; 'H NMR (400 MHz, DMSO-ds) :
10.12 (s, 1H, NH), 8.19 (d, /=8.0 Hz, 2H), 7.90 (d, J=8.1
Hz, 2H), 7.71 (s, 1H, NH), 7.39 (d, J=7.5 Hz, 1H), 7.18
(td, J=17.8, 1.5 Hz, 1H), 6.96 (td, J=7.6, 1.3 Hz, 1H), 6.83
(dd, J=8.2, 1.3 Hz, 1H), 6.31 (s, 1H), 3.71 (s, 3H, NCH3);
13C NMR (100 MHz, DMSO-ds) §: 164.8, 143.1, 139.0 (q,
J=37.3 Hz), 139.0, 138.3, 131.4 (q, J=31.9 Hz), 128.8
(2C), 127.9, 127.3, 125.9, 125.2 (q, J=3.8 Hz), 124.0 (q,
J=272.5 Hz), 121.5 (q, J=268.1 Hz), 120.6, 116.5, 95.1
(d, J=2.5 Hz, 2C), 35.7; HR-ESI-MS calcd for Ci9HsFe-
N4O [M+H]" 429.1145, found 429.1143.

2- F 3 - N-(2-((1- FF 2 -3-( = 30 F 32 )- LA- kL e -5 - )
L) IR R HBERZ(18): AR, P2F 80%. m.p.
190.1~191.7 °C; 'H NMR (400 MHz, DMSO-ds) 0: 9.87
(s, 1H, NH), 7.64 (s, 1H, NH), 7.57~7.48 (m, 2H), 7.39 (t,
J=17.44 Hz, 1H), 7.32~7.25 (m, 2H), 7.17 (t, J=7.73 Hz,
1H), 7.00 (t, J=7.63 Hz, 1H), 6.90 (d, J=8.07 Hz, 1H),
6.24 (s, 1H), 3.72 (s, 3H, NCH3), 2.42 (s, 3H, CH3); '3C
NMR (100 MHz, DMSO-ds) d: 168.5, 143.6, 139.0 (q, J=
37.2 Hz), 137.3, 136.6, 135.7, 130.6, 129.8, 127.6, 127.3,
126.7 (2C), 125.5, 121.5 (d, J=268.1 Hz), 121.4, 117.7,
93.6, 35.7, 19.5; HR-ESI-MS calcd for CioH 5F3N4O [M+
H]" 375.1427, found 375.1425.

3- FA 3 -N-(2-((1- FF 2 -3-( = 0 Y 32 ) - LT e -5- 35
)RR FBERZ(19): AERE A, 77F 84%. m.p.
169.1~170.5 °C; 'H NMR (400 MHz, DMSO-ds) 0: 9.88
(s, 1H, NH), 7.78 (s, 2H), 7.68 (s, 1H, NH), 7.40 (t, J=5.8
Hz, 3H), 7.17 (t, J=7.6 Hz, 1H), 6.97 (t, J=7.5 Hz, 1H),
6.85 (d, J=8.0 Hz, 1H), 6.27 (s, 1H), 3.71 (s, 3H, NCH3),
2.39 (s, 3H, CH;); *C NMR (100 MHz, DMSO-ds) :
166.1, 143.3, 139.0 (q, J=37.2 Hz), 138.4, 137.5, 134.5,
132.1, 128.5, 128.2, 127.5, 126.9 (d, J=5.2 Hz), 125.1,
121.5 (q, J=268.1 Hz), 120.9, 116.9, 94.5 (d, J=2.3 Hz,
2C), 35.7, 21.0; HR-ESI-MS calcd for C9HsF3N4O [M+
H]" 375.1427, found 375.1425.

4- B B N-(2-((1- B L -3-( = 460 FE 8 ) - LH- i k-5 3 )
L) IR R FBERZ (20): AR, 72E 87%. mup.
155.1~156.3 ‘C; 'H NMR (400 MHz, DMSO-ds) : 9.85
(s, 1H, NH), 7.90 (d, J=7.9 Hz, 2H), 7.68 (s, 1H, NH),
7.41 (d, J=17.9 Hz, 1H), 7.32 (d, J=7.9 Hz, 2H), 7.16 (t,
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J=17.6 Hz, 1H), 6.96 (t, J=7.5 Hz, 1H), 6.84 (d, J=8.0
Hz, 1H), 6.28 (s, 1H), 3.70 (s, 3H, NCH3), 2.38 (s, 3H,
CHs); 3C NMR (100 MHz, DMSO-ds) J: 165.9, 143.3,
141.6, 139.0 (q, J=37.2 Hz), 138.5, 131.6, 128.8 (2C),
128.0 (2C), 127.5, 126.8 (2C), 121.5 (q, J=268.1 Hz),
120.9, 116.9, 94.4 (d, J=2.2 Hz), 35.7, 21.0; HR-ESI-MS
caled for CpHigFsN4O [M + H] " 375.1427, found
375.1429.

2- H AR R -N-(2-((1- HR 2 -3-( = 3 Y % )- L H- e -5 -
R IR I K LR 21): ABEE, 72 76%. m.p.
121.7~1223 C; 'H NMR (400 MHz, DMSO-ds) ¢:
10.08 (s, 1H, NH), 8.00 (d, /=7.2 Hz, 1H), 7.94 (d, J=7.4
Hz, 1H), 7.86 (s, 1H, NH), 7.54 (t, J=7.3 Hz, 1H), 7.20 (d,
J=8.3 Hz, 1H), 7.12 (q, J=7.5 Hz, 3H), 7.01 (d, J=7.4
Hz, 1H), 5.94 (s, 1H), 3.82 (s, 3H, OCH3), 3.75 (s, 3H,
NCH3); BC NMR (100 MHz, DMSO-de) J: 163.6, 157.1,
145.0, 139.0 (q, J=37.1 Hz), 134.5, 133.1, 130.9, 130.3,
125.5, 123.8, 123.4, 122.3, 121.4 (q, J=268.2 Hz), 120.8
(d, J=4.0 Hz, 2C), 112.3, 91.5, 56.0, 35.6; HR-ESI-MS
caled for CioH;sF3N4O, [M + H] " 391.1376, found
391.1374.

3- F AU B -N-(2-((1- H 2 -3-( = 3 R )- L -tk -5
VR IR A B (22): AAEE, 75K 78%. mup.
153.8~157.1 C; 'H NMR (400 MHz, DMSO-ds) 6: 9.88
(s, 1H, NH), 7.66 (s, 1H, NH), 7.58~7.50 (m, 2H), 7.41
(dd, J=16.4, 8.2 Hz, 2H), 7.23~7.11 (m, 2H), 6.96 (t, J=
7.5 Hz, 1H), 6.84 (d, J=8.0 Hz, 1H), 6.27 (s, 1H), 3.83 (s,
3H, OCHs), 3.70 (s, 3H, NCH3); *C NMR (100 MHz,
DMSO-de) J: 165.7, 159.1, 143.3, 138.9 (q, J=37.3 Hz),
138.6, 135.9, 129.4, 127.6, 127.0, 126.6, 121.4 (q, J=
287.1 Hz), 120.8, 120.2, 117.4, 116.8, 113.1, 94.6, 55.3,
35.7; HR-ESI-MS caled for CioH;sF:N4O, [M + H]"®
391.1376, found 391.1375.

4- FH A - N-(2-((1- Y -3-( = 980 Y 1k )- 1L H- ik e -5
F)R ) I K I Z(23): A EEE, 75K 78%. mup.
165.1~167.1 C; '"H NMR (400 MHz, DMSO-ds) 0: 9.80
(s, 1H, NH), 7.99 (d, J=8.4 Hz, 2H), 7.68 (s, 1H, NH),
7.40 (d, J=7.6 Hz, 1H), 7.16 (t, J=7.4 Hz, 1H), 7.05 (d,
J=8.5 Hz, 2H), 6.96 (t, J=7.3 Hz, 1H), 6.84 (d, J=7.9
Hz, 1H), 6.28 (s, 1H), 3.84 (s, 3H, OCH3), 3.70 (s, 3H,
NCH3); 3C NMR (100 MHz, DMSO-d) J: 165.4, 161.9,
143.3, 138.9 (q, J=37.2 Hz), 138.5,129.9 (s, 2C), 127.5,
126.9, 126.8, 126.6, 121.5 (q, J=268.1 Hz), 120.8, 116.8,
113.5 (s, 2C), 94.4, 55.4, 35.7, HR-ESI-MS calcd for
CioH sF3N4O, [M+H]" 391.1376, found 391.1372.
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N-(2-((3-( =5 FH B )- 1- FH k- 1 - -5 ) B 0 ) O
R BEZ(24): AR, 772 86%. mp. 168.7~
169.5 “C; '"H NMR (500 MHz, DMSO-ds) J: 9.88 (s, 1H,
NH), 8.00 (d, J=7.5 Hz, 2H), 7.59 (t, J=7.3 Hz, 1H),
7.56~7.48 (m, 3H), 7.38 (d, J=7.7 Hz, 1H), 7.15 (t, J=
7.7 Hz, 1H), 6.97~6.71 (m, 3H), 6.13 (s, 1H), 3.65 (s, 3H,
NCH3); '*C NMR (125 MHz, DMSO-d) 6: 166.4, 144.5 (t,
J=28.4 Hz), 143.1, 139.5, 135.0, 132.0, 128.7 (2C), 128.4
(20), 128.0, 127.4, 126.7, 120.7, 116.5, 112.2 (t, J=231.4
Hz), 94.6, 35.8; HR-ESI-MS calcd for CisHi7F.Nsy [M+
H]" 343.1365, found 343.1362.

N-(2-((3-( 3 FF 3 - 1- FF - 1 - -5 3 ) 3 0 ) o
F)-2- 5K BB L (25): A B 4K, PR 82%. mup.
109.2~110.4 “C; 'H NMR (500 MHz, DMSO-ds) 6: 9.82
(s, 1H, NH), 7.81 (t, J=7.2 Hz, 1H), 7.57 (d, J=13.2 Hz,
2H), 7.52 (s, 1H, NH), 7.33 (q, J=8.2, 7.3 Hz, 2H), 7.16
(t, J=7.6 Hz, 1H), 7.04~6.69 (m, 3H), 6.09 (s, 1H), 3.67
(s, 3H, NCH3); 3C NMR (100 MHz, DMSO-ds) J: 163.4,
159.8 (d, J=249.5 Hz), 144.5 (t, J=28.4 Hz), 143.3,
138.2, 133.3 (d, J=8.5 Hz), 131.0 (d, J=2.0 Hz), 127.2,
127.0, 126.8, 124.9 (d, J=3.5 Hz), 124.3 (d, J=13.8 Hz),
121.4, 117.5, 116.7 (d, J=22.3 Hz), 112.2 (t, J=231.4
Hz), 93.8, 35.7; HR-ESI-MS calcd for CisH6F3N4O [M+
H]" 361.1271, found 361.1270.

N-(2-((3-( 9 FH B )- 1- FH k- 1 - -5 0 B 0 ) O
F)-3- A H O (26): A AR, P E 89%. mup.
158.2~160.1 ‘C; 'H NMR (500 MHz, DMSO-ds) J: 9.98
(s, 1H, NH), 7.86 (dd, J=18.1, 8.8 Hz, 2H), 7.65~7.59
(m, 1H), 7.58 (s, 1H, NH), 7.47 (t, J=8.5 Hz, 1H), 7.38 (d,
J=17.7 Hz, 1H), 7.19 (t, J=7.7 Hz, 1H), 7.00~6.74 (m,
3H), 6.18 (s, 1H), 3.68 (s, 3H, NCHs); '*C NMR (125
MHz, DMSO-ds) J: 165.1, 162.3 (d, J=243.9 Hz), 144.5
(t, J=28.5 Hz), 142.9, 139.9, 137.4 (d, J=7.0 Hz), 130.8
(d, J=8.0 Hz), 128.3, 127.7, 126.1, 124.6 (d, J=2.7 Hz),
120.5, 118.8 (d, J=20.9 Hz), 116.2, 115.2 (d, J=22.8 Hz),
112.2 (t, J=231.4 Hz), 95.0, 35.8; HR-ESI-MS calcd for
CisH16F3N4O [M+H]" 361.1271, found 361.1270.

N-(2-((3-( 5 3 - 1- FF - 1 - -5 - 3 ) 3 0 ) o
B )-4- R HOE B (27): A E AR, PR 82%. mup.
169.2~170.9 °C; 'H NMR (500 MHz, DMSO-ds) J: 9.88
(s, 1H, NH), 8.06 (dd, J=8.4, 5.7 Hz, 2H), 7.53 (s, 1H,
NH), 7.36~7.31 (m, 3H), 7.14 (t, J=7.7 Hz, 1H), 6.97~
6.65 (m, 3H), 6.13 (s, 1H), 3.64 (s, 3H, NCH3); 3C NMR
(125 MHz, DMSO-ds) d: 165.5, 164.5 (d, J=248.7 Hz),
144.5 (t, J=28.3 Hz), 143.0, 139.8, 131.5 (d, J=3.0 Hz),
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131.1 (d, J=9.0 Hz, 2C), 128.2, 127.5, 126.4, 120.6,
116.3, 115.6 (d, J=21.8 Hz, 2C), 112.2 (t, J=231.5 Hz),
94.8, 35.8; HR-ESI-MS calcd for CisH 6FsN,O [M+H]"
361.1271, found 361.1270.

2- 5 -N-(2-((3~( — 5 F 56)- 1- H -1 - Mk e -5- 6 &/
BL) 2K HE ) K i (28): A U AR, FE R 91%. mup.
139.0~141.5 ‘C; 'H NMR (500 MHz, DMSO-ds) o
10.04 (s, 1H, NH), 7.67 (d, J=6.94 Hz, 1H), 7.55 (d, J=
7.86 Hz, 1H), 7.49 (t, J=7.94 Hz, 2H), 7.43 (t, J=7.36
Hz, 1H), 7.39 (s, 1H), 7.15 (t, J=7.59 Hz, 1H), 7.02~6.71
(m, 3H), 6.10 (s, 1H), 3.65 (s, 3H, NCH3); '*C NMR (125
MHz, DMSO-ds) J: 166.1, 144.4 (d, J=28.4 Hz), 143.2,
138.2, 137.0, 131.6, 130.6, 130.1, 129.8, 127.6, 127.4,
126.9, 126.7, 121.3, 117.4, 112.2 (t, J=231.4 Hz), 93.7,
35.7; HR-ESI-MS calcd for CisH;6CIF;2N,O [M+H]'
377.0975, found 377.0974.

3- G -N-(2-((3-( - 9 F 56)- 1- H -1 - e -5- 8 &/
FL) 2K ) K L L (29): A EUE AR, PR R 75%. mup.
1523~153.1 ‘C; 'H NMR (400 MHz, DMSO-ds) o
10.00 (s, 1H, NH), 8.1 (s, 1H, NH), 7.95 (dt, J=7.8, 1.4
Hz, 1H), 7.69~7.63 (m, 1H), 7.59~7.53 (m, 2H), 7.34
(dd, J=7.8, 1.6 Hz, 1H), 7.19~7.13 (m, 1H), 7.03~6.67
(m, 3H), 6.17 (s, 1H), 3.66 (s, 3H, NCH3); '*C NMR (100
MHz, DMSO-ds) 0: 165.1, 144.5 (t, J=28.3 Hz), 142.9,
140.0, 137.0, 133.5, 131.7, 130.6, 128.3, 128.3, 127.7,
127.2, 125.9, 120.4, 116.0, 112.2 (t, J=231.5 Hz), 95.1,
35.8; HR-ESI-MS calcd for CisH6CIF;N,O [M+H]'
377.0975, found 377.0973.

4-5-N-(2-((3~( 5, F J5)-1- Y - 1 - Wk e -5- ) &/
BL) 2K HE ) K L % (30): A (L [E A, PR R 86%. mup.
189.1~190.3 ‘C; 'H NMR (400 MHz, DMSO-ds) &: 9.95
(s, 1H, NH), 8.02 (d, J=8.51 Hz, 2H), 7.61 (s, 1H, NH),
7.58 (s, 1H), 7.55 (s, 1H), 7.34 (d, J=7.07 Hz, 1H), 7.15
(t, J=7.08 Hz, 1H), 7.00~6.69 (m, 3H), 6.15 (s, 1H), 3.65
(s, 3H, NCH3); '*C NMR (100 MHz, DMSO-ds) J: 164.9,
144.0 (t, J=28.4 Hz), 142.5, 139.4, 136.3, 133.3, 129.9
(20), 128.3 (2C), 127.8, 127.1, 125.7, 120.1, 115.8, 111.7
(t, J=231.4 Hz), 94.4, 35.3; HR-ESI-MS calcd for CisH¢-
CIF;N4O [M+H]" 377.0975, found 377.0971.

N-(2-((3-( 3 258 - 1- FF - 1 - -5 - 3 2 0 ) o
Fy-2- = R IK B L 31): A, 2R 87%.
m.p. 143.3~144.5 “C; 'H NMR (400 MHz, DMSO-ds) -
10.12 (s, 1H, NH), 7.84 (t, J=8.10 Hz, 2H), 7.78 (t, J=
7.49 Hz, 1H), 7.71 (t, J=7.64 Hz, 1H), 7.43 (d, J=6.13
Hz, 2H), 7.17 (t, J=7.30 Hz, 1H), 7.04~6.72 (m, 3H),
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6.13 (s, 1H), 3.66 (s, 3H, NCH3); '*C NMR (100 MHz,
DMSO-ds) 0: 166.4, 144.1 (t, J=28.3 Hz), 142.7, 138.0,
136.0 (d, J=2.4 Hz), 132.4, 130.1, 128.9, 127.0, 126.5,
126.3 (q, J=4.8 Hz), 126.0 (q, J=31.4 Hz), 126.0, 123.9
(q, J=273.8 Hz), 120.8, 116.8, 111.8 (t, J=231.4 Hz),
93.4, 35.2; HR-ESI-MS calcd for CioH;6FsN,O [M+H]"
411.1239, found 411.1235.

N-(2-((3-( 5 F 3 - 1- FF - 1 - -5 - 3 ) 3 0 ) o
F)-3- = 0B L IR B R R (32): AR, PR 85%.
m.p. 149.1~151.3 °C; 'H NMR (400 MHz, DMSO-ds) :
10.13 (s, 1H, NH), 8.33 (s, 1H), 8.29 (d, J=7.67 Hz, 1H),
7.95 (d, J=7.60 Hz, 1H), 7.77 (t, J=17.73 Hz, 1H), 7.58 (s,
1H, NH), 7.34 (d, J=7.59 Hz, 1H), 7.16 (t, J=7.46 Hz,
1H), 7.04~6.67 (m, 3H), 6.16 (s, 1H), 3.66 (s, 3H, NCH3);
3C NMR (100 MHz, DMSO-dg) 8: 164.6, 144.1 (t, J=
28.4 Hz), 142.4, 139.8, 135.5, 132.0, 129.5, 128.9 (t, J=
32.1 Hz), 128.0, 127.4, 125.3, 124.7 (q, J=3.9 Hz), 124.1
(q, J=272.6 Hz), 119.9, 115.6, 111.7 (t, J=231.3 Hz),
115.6, 94.8, 35.3; HR-ESI-MS calcd for CjoH;6FsN4O
[M+H]" 411. 1239, found 411.1235.

N-(2-((3-( 5 FH B )- 1- FH k- 1 - -5 ) B 0 ) O
FL)-4- = 5 2K R (33): RELL LR, PR 88%.
m.p. 197.0~198.8 °C; 'H NMR (400 MHz, DMSO-ds) -
10.09 (s, 1H, N-H), 8.19 (d, J=7.99 Hz, 2H), 7.90 (d, J=
8.02 Hz, 2H), 7.58 (s, 1H), 7.36 (d, J=7.81 Hz, 1H), 7.16
(t, J=7.30 Hz, 1H), 7.01~6.69 (m, 3H), 6.2 (s, 1H), 3.66
(s, 3H, NCH3); 3C NMR (100 MHz, DMSO-ds) J: 164.8,
144.1 (t, J=28.4 Hz), 142.4, 139.5, 138.4, 131.3 (q, J=
31.6 Hz), 128.9 (s, 2C), 127.8, 127.3, 125.5, 125.2 (q, J=
3.8 Hz), 124.0 (q, J=272.5 Hz), 120.0, 115.7, 111.7 (t, J=
2314 Hz), 94.6, 54.9, 35.3; HR-ESI-MS caled for
Ci9oH 6FsN,O [M+H]" 411. 1239, found 411.1236.

N-(2-((3-( 5 FH B )- 1- FH k- 1 - -5 ) B 0 ) O
Bk )-2- ISR F R (34): AL LR, 773 80%. m.p.
161.2~162.5 ‘C; '"H NMR (400 MHz, DMSO-ds) J: 9.84
(s, 1H, N-H), 7.58 (d, J=7.52 Hz, 1H), 7.49 (d, J=7.30
Hz, 2H), 7.39 (t, J=7.50 Hz, 1H), 7.30 (d, J=8.20 Hz,
2H), 7.15 (t, J=7.81 Hz, 1H), 7.03~6.68 (m, 3H), 6.11 (s,
1H), 3.66 (s, 3H, NCH3), 2.43 (s, 3H, CHs); '*C NMR (100
MHz, DMSO-ds) 0: 168.5, 144.1 (t, J=28.3 Hz), 142.9,
137.9, 136.6, 135.7, 130.5, 129.7, 127.6, 126.8, 126.6,
126.6, 125.5, 120.8, 116.9, 111.8 (t, J=231.4 Hz), 93.2,
35.3, 19.5; HR-ESI-MS calcd for CioHoF,N4,O [M+H]"
357.1521, found 357.1519.

N-(2-((3-( =5 FH B )- 1- FH k- 1 - -5 ) B 0 ) O
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FE)-3- F 3 5 T i (35): 4n ([ A, P2 80%. mup.
158.8~159.7 C; 'H NMR (400 MHz, DMSO-ds) J: 9.86
(s, 1H, N-H), 7.80 (s, 2H), 7.54 (s, 1H, NH), 7.42~7.35
(m, 3H), 7.15 (t, J=7.51 Hz, 1H), 7.00~6.67 (m, 3H),
6.13 (s, 1H), 3.65 (s, 3H, NCH3), 2.39 (s, 3H, CHs); 13C
NMR (100 MHz, DMSO-d) 6: 166.1, 144.1 (t, J=28.4
Hz), 142.7, 138.9, 137.5, 134.5, 132.1, 128.5, 128.1, 127.4,
126.8, 126.4, 125.1, 120.3, 116.2, 111.7 (t, J=231.4 Hz),
93.9, 35.3, 21.0; HR-ESI-MS calcd for CioH 9F2N4O [M+
H]" 357.1521, found 357.1522.

N-(2-((3-( 9 B )-1- F - 1 - -5 -2 ) B 0k ) R
Bk )-4- FIE K F R % (36): 40 ([, 773 84%. mup.
168.5~169.2 ‘C; 'H NMR (400 MHz, DMSO-ds) J: 9.83
(s, 1H, NH), 7.91 (d, J=7.88 Hz, 2H), 7.55 (s, 1H, NH),
7.38 (d, J=7.86 Hz, 1H), 7.32 (d, J=7.86 Hz, 2H), 7.14
(t, J=7.88 Hz, 1H), 7.02~6.70 (m, 3H), 6.13 (s, 1H), 3.65
(s, 3H, NCH3), 2.39 (s, 3H, CHs); 3C NMR (100 MHz,
DMSO-ds) 0: 165.9, 144.1 (t, J=28.4 Hz), 142.7, 141.5,
138.9, 131.6, 128.8 (2C), 128.0 (2C), 127.4, 126.8, 126.4,
120.3, 116.1, 111.7 (t, J=231.4 Hz), 93.9, 35.3, 21.0; HR-
ESI-MS calcd for CioHoF,N4O [M+H]" 357.1521, found
357.1520.

N-(2-((3-( =9 B )-1- F - 1 - -5 - ) B Ok ) oK
3)-2- AR R (37): A, P2 75%. m.p.
115.1~116.5 °“C; '"H NMR (400 MHz, DMSO-ds) 5: 10.09
(s, 1H, NH), 7.99 (dd, J=7.8, 1.8 Hz, 1H), 7.94 (dd, J=
7.8, 1.9 Hz, 1H), 7.72 (s, 1H, NH), 7.58~7.51 (m, 1H),
7.19 (dd, J=8.5, 1.0 Hz, 1H), 7.16~7.05 (m, 3H), 6.96~
6.65 (m, 2H), 5.80 (s, 1H), 3.81 (s, 3H, OCH3), 3.69 (s,
3H, NCH3); 3C NMR (100 MHz, DMSO-ds) 6: 163.7,
157.1, 144.6, 144.1 (t, J=28.2 Hz), 135.0, 133.1, 130.9,
130.1, 125.5, 123.7, 123.1, 122.4, 120.9, 120.4, 112.3,
111.7 (t, J=231.4 Hz), 91.0, 56.1, 35.3; HR-ESI-MS calcd
for C19H0F,N40, [M+H]" 373.1471, found 373.1468.

N-(2-((3-( =9 B )-1- F - 1 - -5 - ) 2 ik ) oK
3)-3-FA SR R R%(38): Il 4, P23 75%. m.p.
145.1~147.3 ‘C; 'H NMR (400 MHz, DMSO-ds) J: 9.89
(s, 1H, NH), 7.58 (d, J=7.7 Hz, 1H), 7.55 (s, 2H), 7.43 (t,
J=17.6 Hz, 1H), 7.37 (d, J=7.8 Hz, 1H), 7.20~7.12 (m,
2H), 6.93 (td, J=7.6, 1.4 Hz, 1H), 6.85 (t, J=54.8 Hz,
1H), 6.77 (dd, J=8.1, 1.4 Hz, 1H), 6.13 (s, 1H), 3.83 (s,
3H, OCH), 3.66 (s, 3H, NCH3); *C NMR (100 MHz,
DMSO-ds) d: 165.8, 159.1, 144.1 (t, J=28.5 Hz), 142.7,
139.1, 135.9, 129.4, 127.6, 127.0, 126.2, 120.3, 120.2,
117.4, 116.1, 113.1, 111.8 (t, J=231.4 Hz), 94.1, 55.4,
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35.4; HR-ESI-MS caled for CioHoFsN4O, [M 4 H] "
373.1471, found 373.1468.

N-(2-((3-( 5 FH B )- 1- FH k- 1 - -5 ) B 0 ) O
H)-4- HUERE R I (39): A ELlEl &, 7% 89%. m.p.
156.3~158.1 “C; 'H NMR (500 MHz, DMSO-ds) 6: 9.76
(s, 1H, NH), 7.98 (d, J=8.76 Hz, 2H), 7.53 (s, IH, NH),
737 (d, J=7.79 Hz, 1H), 7.14 (t, J=7.71 Hz, 1H), 7.05
(d, J=8.82 Hz, 2H), 6.96~6.72 (m, 3H), 6.12 (s, 1H),
3.84 (s, 3H, OCH3), 3.64 (s, 3H, NCHs); 3C NMR (125
MHz, DMSO-ds) &: 165.4, 161.9, 144.1 (d, J=28.4 Hz),
142.7, 138.9, 129.8 (2C), 127.4, 126.7, 126.6, 126.5,
120.3, 116.1, 113.4 (2C), 111.7 (t, J=231.4 Hz), 93.8,
55.4, 35.3; HR-ESI-MS calcd for C1oHioFsN;0s [M+H]'
373.1471, found 373.1468.

3.3 HEYEMEMR

AR B WS AZ TR W (Sclerotinia sclerotiorum),
SR ESE W E (Valsa mali), K2 #9905 B (Curvularia
lunata(Walk)Boed), %] K %)% W (Botrytis cinerea) 1
YN BL W B (Altenaria alternariae), Y278 b4 MR
RE ARG 2 B R A AN it
33.1 FEEMEMI

ARG K F TR 22 A O Fa ik e U8 B 257
HArEY) 8~39, Xof I 2477 Ay dl e b 19k e A 5 S A0 &
Y Slle. FRHL 7.5 mg RRALAYDIEMT | mL —H R
AR, FCE K 7500 mg/L FIZGR, IIANEIC KR A A2
50 CHISREMEMEREREY, RORNRE, &
A 150 mL, 9% IR S0 mg/L FI& iR EE, AR
JEHHBIANEALN 90 mm FIEEFRIL, =APAT. FRREFR
B HBEE 5, ETC BRI RS AT 1) 5 s iR B R
TEEEE L G FHERA 5 mm T FLERFTIL, DIHLEEDE,
FHEERRE R R PR T2 20 5 1) & 28 R R o, 55
LM EET 25 CRIRMEPRFE, 7 BRI EE K
BHER 2/3 FEFRMEARR, L7538 Xk & AL ¥ 1)
FW I EAR, R AR LU AT

PR 22 A KA 28 (%) = (R HE B V& B4R — Kb 2R 1A V%
BEAR)/O B T B A2 — B PEELE) X 100%

332 FHEMEG

X TR PR AL S I E e ECso 1H. HR¥E
TR 22 A KA 2R AT AL 2R () 5 5 5 R B0 2 (x) 1)
A RIE G R, THEZ A I EIETTHE y=a+bx,
] L (BCs0) B AT 58 R BU(R?). M 3 I B il 4k & 40
F R IR BEREE N 251 1250 6.25. 3.13. 1.56 mg/L.
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34 HFXE

Tt R EINRIVE R T7 2, AT T oo
W, J7iES 00 & 205 BT AR, R is 1 e os
B H Frib &40 14 X123 SDH BERTETE 48, BRI
AW ER R S5 #(PDB 45 2fbw)>K H Protein Data
Bank #(4f . f# H %1+ Discovery Studio 4.0 H [
CDOCKER W4T 52 AR FIBC A4 % 42, AR 8 N AR 5 A1
MR R APkt M 4.

4 BI#1 kL (Supporting Information) H[Al{A 5. 6 filH
PRk A4 8~39 () 'H NMR, °C NMR F1 HRMS /. i
L L AT B A #% AT X 35 (http://sioc-journal.cn/) b R
.

References

[1] Liu, Z.; Li, Q. X.; Song, B. J. Agric. Food Chem. 2020, 68, 11039.

2] Fisher, M. C.; Hawkins, N. J.; Sanglard, D.; Gurr, S. J. Science
2018, 360, 739.

[3] Wang, W.; Zhang, S.; Wang, J. H.; Wu, F. R.; Wang, T.; Xu, G. J.
Agric. Food Chem. 2021, 69, 491.

[4] Patriarca, A. Curr. Opin. Food Sci. 2019, 29, 42.

[5] Wang, W.; Cheng, X.; Cui, X.; Xia, D. G;; Wang, Z. Q.; Lii, X. H.
Pest Manage. Sci. 2021, 77, 3529.

[6] Ishii, H.; Zhen, F.; Hu, M. J.; Li, X. P.; Schnabel, G. Pest Manage.
Sci. 2016, 72, 1844,

[71 Li, H.; Gao, M. Q.; Chen, Y.; Wang, Y. X.; Yang, G. F. J. Agric.
Food Chem. 2020, 68, 14001.

[8] Wei, G; Huang, M.-W.; Wang, W.-J.; Wu, Y.; Mei, S.-F.; Zhou,
L.-M.; Mei, L.-C.; Zhu, X.-L.; Yang, G.-F. J. Agric. Food Chem.
2021, 69, 3965.

[9] Xiong, L.; Li, H.; Jiang, L.-N.; Ge, J.-M.; Yang, W.-C.; Zhu, X. L.;
Yang, G.-F. J. Agric. Food Chem. 2017, 65, 1021.

[10] Xiong, L.; Zhu, X.-L.; Gao, H.-W.; Fu, Y.; Hu, S.-Q.; Jiang, L.-N.;
Yang, W.-C.; Yang, G.-F. J. Agric. Food Chem. 2016, 64, 4830.

[11] Xiong, L.; Shen, Y.-Q.; Jiang, L.-N.; Zhu, X.-L.; Yang, W.-C.;
Huang, W.; Yang, G.-F. ACS Symp. Ser. 2015, 1204, 175.

[12] Bardas, G. A.; Veloukas, T.; Koutita, O.; Karaoglanidis, G. S. Pest
Manage. Sci. 2010, 66, 967.

[13] Xiong, L.; Zhu, X.-L.; Shen, Y.-Q.; Wishwa, W. K. W. M.; Li, K.;
Yang, G.-F. Eur. J. Med. Chem. 2015, 95, 424.

[14] Guo, X. F.; Zhao, B.; Fan, Z. J.; Yan, D. Y.; Zhang, N. L.; Wu, Q.
F.; Yu, B.; Zhou, S.; Kalinina, T. A.; Belskaya, N. P. J. Agric. Food
Chem. 2019, 67, 1647.

[15] Jones, D. Nat. Rev. Drug Discovery 2010, 9, 751.

[16] Wang, W.; Wang, J. H.; Wu, F. R.; Zhou, H.; Xu, D.; Xu, G. J.
Agric. Food Chem. 2021, 69, 5746.

[17] Katte, T. A.; Reekie, T. A.; Jorgensen, W. T.; Kassiou, M. J. Org.
Chem. 2016, 81, 4883.

[18] Li, A.; Li, Z.; Zhao, Y.; Yao, T.; Zhao, J. Chin. J. Org. Chem. 2020,
40, 2836 (in Chinese).

FE IR, ZErp i, B, BRI, FRAU, BXE0, A AhueE,
2020, 40, 2836.)

[19] Liu, H.; Xia, D. G; Hu, R.; Wang, W.; Cheng, X.; Wang, A. L.;
Zhang, Q.; Lii, X. H. Pestic. Biochem. Physiol. 2020, 163, 271.

[20] L, X. H.; Ren, Z. L.; Liu, P; Li, B. X.; Li, Q. S.; Chu, M. J.; Cao,
H. Q. Pest Manage. Sci. 2017, 73, 1585.

[21] Zhu, X. L.; Xiong, L.; Li, H.; Song, X. Y.; Liu, J. J.; Yang, G F.
ChemMedChem 2014, 9, 1512.

(Cheng, F.)

Chin. J. Org. Chem. 2022, 42, 607~618




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


