REGEZAR 2016, 18(4): 424-430

Chinese Journal of Pesticide Science http://www.nyxxb.com.cn
R DOI: 10.16801/j.issn.1008-7303.2016.0059

e Bt B B 3R A 41 B9 & Bk B A 7 1

HEARY? Bk

(1A 220 MR S50 TR ZERE, SR 4047 554300; 2. FRE AL K2 FIEERE, JEET 100193)

1 E: AT HAEA ESFATHONEY, ERBLAKEMGEmE, FTHERT 244
7|3kt 21 AN#7 89 2-RUBBLEE £ 1054 (3a~3h, 5a~5n), LM BT EIREAE. KEA S
NI EFIN. BARFBEERNELEREY, £ 50pug/mL T, % EAFLESHER T AR
SRR ERILE — ek E s, P 3h ENEERE Colletotrichum orbiculare F2 % #a
& E S HE Botrytis cinerea W40 H| F 53 4 94.1% F2 95.6%. A5 % & A MZ K, 3h AL AL
A% W Rhizoctonia solani ¥JNRIA 4 B A2 & e J& @ B Phytophthora infestans #9 ECsy 154 %)
# 4.56. 14.35 F= 58.86 pg/mL, EAREMSEBA AL, LA #E—FHRTOMNE.

KRR W BLE My Bbix, R EM; JEIA BB A BRI 4] 7

FEISES: 0626.32; S4822  ICHAFRRRRD: A XEHS: 1008-7303(2016)04-0424-07

Synthesis and antifungal activity of novel analogs of boscalid
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Abstract: A series of novel 2-chloro-nicotinamides (3a-3h, 5a-5n) were designed and synthesized
based on the lead compound boscalid. The structures were characterized by 'H NMR, *C NMR and
HRMS. The preliminary results showed that most of the compounds possessed some fungicidal activity
to seven phytopathogenic fungi at 50 pg/mL. Notably, compound 3h showed similar fungicidal activity
and the broadest spectrum as boscalid. It exhibited the inhibition rate of 94.1% and 95.6% to the
Colletotrichum orbiculare and Botrytis cinerea, respectively and the ECs, value against Rhizoctonia
solani, C. orbiculare and Phytophthora infestans was 4.56,14.35 and 58.86 pg/mL, respectively.
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WE I B 1% (boscalid, 454 WLEC 1) & Hp [E WSROI A, N TRORIE B % (bixafen, FF
BT T 20 B FF R B BUBEBE I R R R, E A HARASEIRAT], 2011). FILEFNE (penflufen,
THIvE R IKEEE DA B &I 0 48 T FEH R B0 PR 21, 2012) F 4 5 BE i
MR R A5, & T 2 b A P W Hh 3% 30 18 it (fluopyram, EHrREHAH, 2012), 4L
FOHIF7 (SDHIs)M. JT4ER, —LLHH SDHIs 4 Bl 1.
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Scheme 1 Structures of boscalid (A), bixafen (B), penflufen (C) and fluopyram (D)
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a: R'=23-benzene; b: R'=p-F; ¢: R'=m-CF,; d: R'=m-F; e: R'=m-OCH,; f: R'=p-OCH,; g: R'=H;
h:R'=p-phenyl; i: R'=p-#-Bu; j: R'=o-CH,; k: R'=m-CH_; I: R'=p-CH,; m: R'=3,5-dimethyl; n: R'=3,5-difluoro.
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Scheme 3 Synthetic route of compound Sa-Sn

1 SEESY

1.1 B 5EHF

DPX300 BRILIRAL; X-4 7 Bon BAUE S
MWE (AR ARAA, BETTRKRIE):
Accurate-Mass-Q-TOF MS 6520 & 7 ## 5 i A%

(Agilent, SE[E); WAL Hr4l. 25750 Ane
1% TR iz (boscalid) JR 2, #iREE 98% (RE M HILLL
TRHEARAA).
1.2 KEMEK
1.2.1 fh&4% (la~1h) &K LL1b Al &%
SCHR[STHI 7% . fE 100 mL B AN 2.01 g
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(0.030 mol)ML% . 3.94 g (0.025 mol)A ity 3 S 4
6.9 g (0.05 mol) BXERHH . 0.15 g 7SI H H:PU i
(HMTA). 0.2 g #4401 50 mL DMF, Jn#
120 °C, R 24 ho E#HIMIE, FHIEHEEAE A
WAREIKH, H OB OBEZERL 3 IR &AM,
T, WRAEAT BIRS CORR, AR - LR LT
(8 : 1) HENAIIE 4.7 g 1-(2-HFEAIE) nng
(1b), A, 772 82% (CCHRE 99%).

122 fbé4 2a~2h) &K LL2b A, &%
HR[7-81M A BT . 78 100 mL = LU I
3.4 g (0.018mol) 1-(2-fiF 2L 3L MErg A1 50 mL H
BE, INIEWBIE, W0 0.1 g 10% sLRAEILTT,
9 g KAEME BV 10 he g, K IEBIRIE e
. IEEEERT 10% 6T, H 10% AR
BN AR pH Z= R P, Bl B LR 2.65 g,
HEFRFED) 1-(2-FA IR EL) L (2b), 773 83%
CCHRE 80%™).

1.2.3  BArib&4 (3a~3h) B4 L 3b A,
S HR[101 57 E . 7 50 mL 8 CE A i
&% 2b 0.5 g, 25 mL S M 0.5 mL =2
JHe, UKHSTRHRE . 2% 1% 3 0P o o A% 1Y) 2- SN I S
2) 1 mL, KM 30 min. KM E FAAFR 9K
KH, ERGEEBEAE, H S REEER (30 mL +
15mL % 2). &HANAM, HTKIRRET R, &K
AR PR IR E, FAME: LR G (10:1) H 2
Prafife 3 2-5-N-(2-(Mk - 1-J8) K 5L JHBENZ (3b)
0.78 g, HEMAK, 7% 81%.

1.2.4 {t&4 (4a~dn) &k UL 4a A, =%
SCHER[11)7 958045 . 7E 250 mL [B JEE B P hn N H
K 80 mL. 2-%(-3-ZFEMLIE 5 g (38.9 mmol), 1-Z%
IR 8.03 g (46.7 mmol) FIKHIEE 4.17 g, 39.3 mmol),
FNHEE 10 min, ML (ORI —
SULAR (11) 0.136 g (0.21 mmol), #HFE 15 min J5,
BN 80 mL 7 5.0 g (46.7 mmol) B RN I /K &
W, AR 8 he KHREMA IR =R, ik,
BAHAA 30 mL 3 mol/L [ E:ERALFE . FFEA ML
2, H 50% NaOH 7KW T pH HZ1N 12, H
LR PRI, T, W4 EAEENTVCaThEE)
V(TR G BR)=6 © 1113 2-Z5 3L NERE-3-% (4a) 7.44 ¢,
NEREERY), 773 87%.

1.2.5 HEARfhé4 (5a~5n) &K J7iER 1.2.3
LAY (3a~3h) K14 K.

1.3 HEEMENE

KW 22 KRR E, ST Z28% 1# Rhizoctonia
solani+ V9 JNRIEIF B Colletotrichum orbiculare
75 AR E I B Phytophthora infestans (Mont.) De
Bary). JREJEE W B Pythium aphanidermatum .
FRERSR I Fusarium moniliforme Sheld. SER%
SUW B Botryosphaeria berengeriana M1 i 7K 259
Botrytis cinerea Pers., 3 i [ AL Bl 5 B A
YIERA B T iR A
1.3.1 &5 ol R Ak & 4 Rkt HE 24 70 A
DMSO il A% 10 000 pg/mL FIERK, FAEBE T
W 2514 N A PDA K5 77 FoK BERUR B i 50 pg/mL
Mo iR dk, A SRR AT AT B X,
BHFEEE 3 K.
132 #¥E&HEHAZE K 10000 pg/mL KR
PDA RiFR3EM B AL 100, 50, 25. 12.5. 6.25.
3.125 il 1.56 pg/mL F A 5T (155 28 77
3 0 5 FE0T A0 S T R 22, S ESCHR[13]
J59%, iz SPSS Statistics 17 #/Fit 5 ECs 1 .
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FEA P AR 1a~1h B, R IUAS[R] () 28 7
Xof S5 LR MK o Az BELASE /DN FRD s 2 40 LA B R A
TR R B R RT 5 4 N, T A BEL A8 K 1 B R A4 )
e FH R R 1 SR )

H bR = 0 BRALPE J5T B o s AR 1, i
YRSV AR IS A W3 2.
2.2 HNEGEM

ZEIR (3R 3) KM, KRZHULEX 7 Mgtk
993 S5 R 1) LA — s v M, o) T TR
9% B R 75 50 K B0 1 e VR N, AE 50 pg/mL
T, &Y 3g A1 3h 6 PH TR IE I B & 3e. 3f.
3g Fl 3h X3 At K B B A0 22 3 = T 90%

AT A R A VIR S, R
3a~3h (35 SRS T 5a~5n, H24 R F BN
R, EVE R 20K Z A R B O g I
LT 3 0K B 95 1 R MR AR AN R, R A
BRI R PRI BRAIG 1 5 T 3 2 48 o L A A A AN
PRI RARIARS, MR — DK, 5 RAIMI1L



No. 4

AN DI B SR AR ) £ 18 L T O 1 427

#z1 BHRUEYaEL S RRE SR
Table 1 Physicochemical and MS data of the target compounds
wEm & JE 1R
Compd. Yield/% m.p./C HRMS (M"), m/z

3a 74 146~147 346.1317
3b 81 119~120 298.074 2
3c 80 168~170 300.064 7
3d 72 76~78 330.136 8
3e 75 18~20 318.136 8
3f 72 25~27 304.1211
3g 69 135~136 426.9953
3h 78 200~201 441.010 5
5a 77 200~201 360.089 5
5b 79 148~149 328.064 8
Sc¢ 72 174~176 378.061 6
5d 73 178~180 328.064 5
Se 77 132~133 340.084 9
5f 75 145~146 340.084 7
5¢g 83 184~186 310.073 8
5h 75 199~200 386.1059
5i 74 193~195 366.136 8
5g 82 152~153 324.089 8
S5k 75 178~180 324.089 6
Sl 74 221~223 324.089 7
S5m 71 192~194 338.105 6
Sn 78 155~156 346.055 6

HBYNEERAICT 3 R, BRWEY Sc MK
500 B B R IE B 80.5% Ab,  hF HAIE S5 B (Y
I 2R AT B A

WIS RR B AR, (LAY Sg. 5i.
5§~ Sk AT SISV IR o S5 8 2 MAFZE N R
A AR > XALEUR > RIS EAR . [FIAE
B BCAR T, AR K AR 368 (1) 4k & 3 1 v T ¢
NI RS, Blan: &9 Sh RS RS
PEm T Sby €A1 51 SHURILAL B B i, TE
ARIE N = 0 H A BRI AL B T 1 v T AR
FOy R R E A

PR AN AP 3g A 3h 34T T
FEERFINE, SRNE 4,

GERERM . EA RN IR LA 3h i TE
W, JFHEAT M, Ik 2. TR
JELIPS TR« 7 i P2 % TR HF R D T 1) EC 15 1Y
T XS R ZG e WE g i, 6 oAt 3 9 Ji 1 11 ECs

F=2 BirtEYH NMR BB

E 5Bt NEIL, B DR E.

Table 2 The NMR data of the target compounds

{44) Compd.

'HNMR (300 MHz, CDCl,), &

C NMR (300 MHz, CDCly), 6

3a

3b

3¢

3d

3e

3f

9.75 (s, 1H, NH), 8.64~8.57 (m, 1H, pyridyl-H), 8.54 (dd, J = 4.7, 2.0 Hz,
1H, pyridyl-H), 8.25 (dd, J = 7.7, 2.0 Hz, 1H, pyridyl-H), 7.43 (dd, /= 7.7,
4.8 Hz, 1H, Ar-H), 7.28~7.22 (m, 2H, Ar-H), 7.20~7.10 (m, 1H, Ar-H),
3.99~3.71 (m, 2H, CH,), 2.89~2.75 (m, 2H, CH), 2.65~2.45 (m, 2H, CH,),
1.21 (t, 6H, CH3).

8.59 (d, J = 8.3 Hz, 1H, pyridyl-H), 8.47 (dd, J = 4.7, 1.9 Hz, 1H, pyridyl-
H), 8.26 (s, 1H, NH), 8.15 (dd, J = 7.7, 1.7 Hz, 1H, pyridyl-H), 7.48 (t, J =
8.0 Hz, 1H, Ar-H), 7.42~7.31 (m, 2H, Ar-H), 7.25 (d, J = 3.5 Hz, 1H, Ar-H),
6.81 (t,J= 2.1 Hz, 2H, Pyrrole-H)), 6.38 (t, J= 2.1 Hz, 2H, Pyrrole-H).
10.63 (s, 1H, NH), 8.52 (d, J= 3.2 Hz, 1H, pyridyl-H), 8.13 (dd, J= 7.7, 1.7
Hz, 1H, pyridyl-H), 8.05~8.12 (m, H, Ar-H), 8.04 (d, J = 6.6 Hz, 1H,
pyridyl-H), 7.95 (d, J = 7.8 Hz, 1H, triazole-H), 7.82 (d, J = 7.8 Hz, 1H,
triazole-H), 7.66~7.47 (m, 2H, Ar-H), 7.44 (t, J = 7.5 Hz, 1H, Ar-H).

10.25 (s, 1H, NH), 8.62 (dd, J = 8.1, 1.4 Hz, 1H, pyridyl-H)), 8.53 (dd, J =
4.7, 2.0 Hz, 1H, pyridyl-H), 8.27 (dd, J= 7.7, 2.0 Hz, 1H, Ar-H), 7.43 (dd, J
=7.7,4.7 Hz, 1H, pyridyl-H), 7.30~7.20 (m, 2H, Ar-H), 7.13 (td, J = 7.6, 1.6
Hz, 1H, Ar-H), 2.88 (d, 2H, CH,), 2.64 (td, 3.3 Hz, 1H, CH), 1.80 (d, 2H,
CH,), 1.66 (d, 2H, CH,), 1.46~1.30 (m, 2H, CH,), 0.79 (d, 3H, CHa).

9.78 (s, 1H), 8.54 (dd, J = 8.0, 1.5 Hz, 1H), 8.49 (dt, J = 7.5, 3.8 Hz, 1H),
8.17 (dd, J=17.6, 2.0 Hz, 1H), 7.38 (dd, J=7.7, 4.8 Hz, 1H), 7.28 ~ 7.06 (m,
4H), 2.88~2.76 (m, 2H), 2.60 (s, 3H), 1.36 (ddd, 2H), 1.22 (dgq, 7.0 Hz, 2H),
0.79 (t,J=7.3 Hz, 3H).

9.98 (s, 1H), 8.86 ~ 8.42 (m, 2H), 8.20 (dd, J = 7.7, 2.0 Hz, 1H), 7.40 (dd, J
=7.7,4.8 Hz, 1H), 7.30~6.93 (m, 3H), 2.95 (q, /= 7.1 Hz, 4H), 0.93 (t, J =
7.1 Hz, 6H).

162.00, 150.97, 146.28, 140.84, 140.02, 133.40, 131.56,
125.87, 124.42, 122.74, 121.23, 119.42, 71.95, 58.29,
18.68.

162.40, 151.06, 146.78, 139.68, 133.09, 131.30, 130.54,
128.65, 127.17, 124.87, 122.48, 121.91, 121.61, 110.40,
77.30, 76.88, 76.45.

163.65, 150.92, 146.77, 138.48, 136.29, 132.88, 132.61,
129.95, 129.04, 126.62, 126.30, 124.63, 123.31.

161.84, 150.83, 146.56, 140.77, 140.14, 135.33, 131.61,
125.81, 124.02, 122.79, 122.66, 118.80, 56.28, 55.66,
34.76, 26.57, 24.27, 19.93.

162.11, 150.74, 146.75, 142.04, 139.55, 134.12, 131.81,
125.37, 124.23, 122.56 121.59, 119.16, 56.59, 43.41,
29.57,20.08, 13.57.

161.95, 150.73, 146.74, 139.58, 139.11, 136.01, 131.78,
125.68, 124.04, 123.07, 122.58, 118.90, 49.13, 12.29.
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Table 2 (Continued)

WA Compd.

"H NMR (300 MHz, CDCl;), §

13C NMR (300 MHz, CDCly), &

3g

3h

5a

5b

Sc

5d

Se

5f

5g

5h

5i

5§

5k

5l

Sm

5n

9.83 (d, J = 8.2 Hz, 1H), 8.53 (t, J = 7.4 Hz, 1H), 8.34 (dd, J = 4.7,
1.7 Hz, 1H), 8.12 (d, J = 8.5 Hz, 1H), 7.98~7.84 (m, 1H), 7.74 (d, J =
8.1 Hz, 1H), 7.57~7.34 (m, 4H), 7.34~7.13 (m, SH).

9.91 (d, /=8.3 Hz, 1H), 8.55 (d, /= 8.2 Hz, 1H), 8.36~8.31 (m, 1H),
8.06 (dd, J = 4.3, 0.7 Hz, 1H), 7.98~7.87 (m, 1H), 7.53~7.36 (m,
4H), 7.36~7.18 (m, 4H), 2.43 (s, 3H).

8.83 (d, J = 8.3 Hz, 1H), 8.49 (dd, J = 4.7, 1.1 Hz, 1H), 8.31 (s, 1H),
8.20 (dd, J = 4.7, 1.9 Hz, 1H), 7.98~7.79 (m, 3H), 7.61~7.33 (m,
6H), 7.12 (dd, J= 7.7, 4.7 Hz, 1H).

9.21 (s, 1H), 8.63 (d, J = 8.3 Hz, 1H), 8.34 (dd, 2H), 8.07 (dd, J =
7.6, 1.6 Hz, 1H), 7.53~7.38 (m, 3H), 7.34 ~ 7.21 (m, 3H).

8.63 (dd, J=8.1, 5.1 Hz, 1H), 8.51 (s, 1H), 8.43 (dd, J= 4.7, 1.5 Hz,
1H), 8.38 (dd, J = 4.7, 1.9 Hz, 1H), 8.11~8.00 (m, 1H), 7.82 (s, 1H),
7.74 (t, J = 6.5 Hz, 1H), 7.65 (t, J = 6.8 Hz, 1H), 7.57 (t, J= 7.7 Hz,
1H), 7.40~7.27 (m, 2H).

8.72 (d, J = 8.3 Hz, 1H), 8.58 (d, J = 8.7.0 Hz, 1H), 8.43 (td, J = 4.9,
1.5 Hz, 2H), 8.12 (d, J = 7.6 Hz, 1H), 7.52~7.20 (m, 5H), 7.20~7.04
(m, 1H).

8.80 (s, 1H), 8.45 (t, J = 9.0 Hz, 1H), 8.31~8.07 (m, 2H), 7.87 (t, J =
8.4 Hz, 1H), 7.16 (ddd, J= 7.9, 9.7, 6.1 Hz, 3H), 7.03~6.87 (m, 2H),
6.79 (dd, J = 8.2, 2.4 Hz, 1H), 3.67 (d, 3H).

8.79 (d, J = 8.3 Hz, 1H), 8.51 (s, 1H), 8.46~8.39 (m, 2H), 8.13 (dt, J
= 8.9, 5.4 Hz, 1H), 7.62~7.44 (m, 2H), 7.34 (td, J = 7.7, 4.8 Hz, 2H),
7.08~6.88 (m, 2H), 3.84 (s, 3H).

8.86~8.71 (m, 1H), 8.55 (s, 1H), 8.43 (ddd, J = 8.4, 4.7, 1.7 Hz, 2H),
8.12 (dd, J = 7.7, 1.9 Hz, 1H), 7.62~7.41 (m, 5H), 7.39~7.29 (m,
2H).

8.74 (d, J = 3.8 Hz, 1H), 8.72 (s, 1H), 8.43 (dt, J = 6.6, 3.3 Hz, 1H),
8.38 (dd, J = 4.7, 1.9 Hz, 1H), 8.07 (td, J = 7.5, 2.5 Hz, 1H),
7.74~7.64 (m, 2H), 7.64~7.54 (m, 4H), 7.52~7.23 (m, 5H).

8.78 (s, 1H), 8.69 (d, J = 8.3 Hz, 1H), 8.34 (dd, J = 8.7, 4.9 Hz, 2H),
8.07 (dd, J = 7.6, 1.6 Hz, 1H), 7.53~7.38 (m, 4H), 7.34~7.21 (m,
3H), 1.32 (d, J = 7.2 Hz, 10H).

8.91 (dd, J = 8.4, 1.3 Hz, 1H), 8.49 (dd, J = 4.7, 1.5 Hz, 1H), 8.43
(dd, J = 4.4, 1.7 Hz, 1H), 8.42 (s, 1H), 8.26 (dd, J = 7.7, 2.0 Hz, 1H),
7.44~7.24 (m, 5H), 2.13 (s, 3H).

8.83 (dd, J = 8.4, 1.3 Hz, 1H), 8.53 (s, 1H), 8.45 (ddd, J = 6.0, 4.8,
1.7 Hz, 2H), 8.15 (dd, J = 7.7, 1.9 Hz, 1H), 7.40~7.30 (m, 5H), 7.25
(d, J=4.4 Hz, 1H), 2.39 (s, 3H).

8.82 (d, J=7.8 Hz, 1H), 8.50 (s, 1H), 8.48~8.42 (m, 2H), 8.15 (dd, J
=17.6, 1.7 Hz, 1H), 7.45 (d, J = 8.0 Hz, 2H), 7.39~7.25 (m, 5H), 2.41
(d, 3H).

8.72 (s, 1H), 8.62 (d, J = 8.3 Hz, 1H), 8.30 (dd, /= 4.7, 1.8 Hz, 1H),
8.26 (dd, J= 4.7, 1.2 Hz, 1H), 7.96 (dd, J = 7.6, 1.7 Hz, 1H), 7.22
(dd, J=17.9, 4.8 Hz, 2H), 7.03 (d, J = 8.1 Hz, 2H), 6.96 (s, 1H), 2.27
(s, 6H).

8.58 (dd, J = 6.1, 3.2 Hz, 1H), 8.52 (dt, J = 9.0, 4.5 Hz, 2H), 8.22
(ddd, J=9.7, 7.7, 1.8 Hz, 2H), 7.53 (ddd, J = 7.8, 7.7, 4.8 Hz, 3H),
7.33 (dd, J = 8.4, 4.2 Hz, 2H).

162.70, 150.75, 146.94, 139.69, 138.99, 135.89, 132.06, 131.38,
129.05, 128.21, 127.64, 124.85, 124.67, 123.51, 123.44, 122.36,
121.86, 121.11, 110.23.

162.67, 150.69, 150.65, 146.92, 138.96, 138.83, 138.29, 135.32,
131.89, 131.34, 129.67, 127.91, 124.80, 123.38, 122.32, 122.28,
121.39, 120.09, 109.87, 22.82.

162.30, 150.95, 149.15, 146.32, 145.32, 139.93, 133.77, 133.60,
132.80, 131.07, 129.83, 129.50, 128.58, 128.34, 127.34, 126.83,
126.20, 125.32, 124.62, 122.99, 122.33.

163.97, 162.88, 161.95, 153.82, 150.59, 150.52, 145.69, 136.27,
133.25, 131.11, 131.04, 130.73, 130.03, 127.10, 123.07, 117.82,
117.66.

162.77, 151.22, 151.01, 149.04, 146.37, 145.93, 139.53, 137.76,
132.13, 131.21, 130.45, 130.26, 129.32, 125.64, 125.60, 123.25,
122.57, 121.61.

162.61, 151.27, 146.38, 145.53, 139.84, 131.27, 130.58, 130.47,
130.29, 129.58, 124.30, 124.26, 123.09, 122.63, 116.16, 116.13,
115.86.

162.83, 159.67, 150.82, 150.18, 146.45, 145.19, 139.12, 137.96,
131.18, 130.67, 129.68, 122.56, 122.34, 120.65, 114.44, 114.27,
54.97.

162.63, 160.06, 151.13, 149.81, 146.51, 145.24, 139.63, 131.29,
130.59, 130.02, 129.00, 128.86, 122.56, 122.29, 114.28, 55.10.

162.58, 151.15, 150.10, 146.47, 145.32, 139.74, 136.70, 131.32,
130.42, 129.10, 128.98, 128.88, 128.62, 122.66, 122.55.

162.87, 153.82, 150.59, 150.52, 145.69, 144.80, 140.35, 136.27,
134.93, 133.25, 130.74, 130.03, 129.91, 128.91, 12.88, 127.40,
127.10, 124.77, 123.07.

162.51, 152.14, 151.05, 150.22, 146.49, 145.15, 139.82, 133.78,
131.39, 130.43, 129.00, 128.34, 125.78, 122.49, 122.37, 34.46,
30.97.

162.01, 151.32, 150.05, 146.41, 144.99, 140.66, 136.56, 135.70,
132.15, 130.75, 129.70, 129.30, 128.84, 127.72, 126.38, 122.72,
122.66, 19.05.

162.61, 151.09, 150.22, 146.45, 145.21, 139.64, 138.70, 136.61,
131.32, 130.56, 129.70, 129.32, 128.96, 128.71, 125.55, 122.51,
21.13.

162.50, 151.19, 149.97, 146.53, 145.25, 139.85, 139.02, 133.75,
131.38, 130.50, 129.61, 128.56, 128.51, 122.59, 122.45, 21.02.

162.56, 151.10, 150.24, 146.39, 145.08, 139.72, 138.54, 136.50,

131.35, 130.62, 130.57, 128.64, 126.32, 122.51, 122.42, 21.00.

166.94, 162.87, 154.29, 150.59, 150.52, 145.77, 136.27, 135.39,
133.98, 130.74, 129.22, 127.39, 123.07, 112.15, 104.77.
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#3 BEIRUEYITE 50 pg/mL BIXT 7 Fhim R E A S A HHIZ
Table 3  Antifungal activity of the target compounds against seven phyto-pathogenic fungi in vitro (at 50 pg/mL)
1% Inhibition rate/%

a7
in#’ﬂ SIARZERGE PJICRIE A0 W I T JRER B B 1A R T RSO 2 i AR B T
R solani C. orbiculare P. infestans P. aphanidermatum F. moniliforme B. berengeriana B. cinerea
3a 48.9 20.6 29.2 25.2 17.7 29.8 28.5
3b 55.5 19.0 37.4 29.7 11.0 30.8 25.8
3c 37.8 9.5 229 17.1 15.7 44.1 49.2
3d 46.9 47.2 42.0 429 38.0 422 23.8
3e 58.1 61.4 47.0 64.3 41.9 48.9 90.9
3f 41.3 60.1 56.1 42.8 332 41.2 92.0
3g 81.8 92.8 51.0 88.1 25.7 62.5 96.8
3h 84.7 94.1 54.6 835 41.2 71.0 95.6
5a 25.6 17.0 19.7 26.4 38.8 31.5 54.4
5b 239 60.1 242 352 23.7 28.1 48.8
5S¢ 37.0 44.4 31.8 458 39.1 51.1 80.5
5d 322 57.5 21.7 30.6 31.7 29.3 45.6
Se 293 39.2 349 27.7 21.9 29.0 60.2
5f 27.4 60.1 39.9 43.5 30.8 22.7 69.8
5g 28.8 7.8 9.6 16.0 20.6 8.5 44.1
5h 41.6 61.4 31.8 48.5 29.2 71.0 51.0
5i 382 65.4 379 51.6 32.0 70.2 60.1
5§ 33.9 66.7 31.9 44.0 28.0 41.8 60.0
Sk 17.1 32.7 32.8 29.1 26.2 29.0 449
51 29.6 53.6 33.8 345 339 41.5 52.9
S5m 35.6 353 27.8 19.5 17.9 26.4 44.4
5n 225 58.8 54.6 43.1 20.9 31.8 439
WRE P 1 12
1.7 83.6 364 85.6 31.1 79.6 83.7
boscalid
R4 BWHUEYIT 7 FHHEEEN ECs, &
Table 4 ECj, value of 3g and 3h against seven fungi
wam ECso/(ng/mL)
Compd, WM TULRWNE  WAMLWE  LREENE YL LI L L
R solani C. orbiculare P. infestans P. aphanidermatum F. moniliforme B. berengeriana B. cinerea
3g 8.23 27.26 80.71 30.24 110.29 31.80 26.62
3h 4.56 14.35 58.86 21.23 74.40 34.94 28.64
uffirji%? 5.86 15.48 79.80 15.58 86.28 33.39 19.69
%%f{fﬁk(Reference): 4-carboxyl amide and ester analogues[J]. Eur ] Med Chem, 2014, 86:
87-94.
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