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Abstract Based on benalaxyl pesticide metabolite structure framework, fourteen novel diamide derivatives were synthesized
by the reaction of amine and N’-carboxyacetyl-N'~(2,6-dimethylphenyl)alanine methyl ester. Their structures were identified
by 'H NMR, "*C NMR spectra and HRMS. The results of bioassay indicated that some compounds possess potential fungicidal
activities against 8 kinds of bacteria, and the antibacterial activity of some compounds was better than that of benalaxyl. At a
dosage of 5.0X107° g/mL, compound 7d displayed 94.2% antifungal activities against Rhizoctonia solani. Compound 8f dis-

played 87.1% and 88.9% antifungal activities against Phytophthora capsici and Rhizoctonia solani.
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Figure 1 Pesticides and their metabolites
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7a: R:2,5-(CF3)2-CGH3; 7b: R:2-C|-4-CF3-CGH3; 7c: R:CeHs; 7d: R:2-(4-C|-CBH5)-CGH4; Te: R:3-CF3-CGH4; 7f R:2-CN-CGH4; 7g R=
4-CyH50-CHy; 7Th: R=3-CH30-CgH4; 7i: R=2-CH30-CgHy4; 7j: R=4-Me-C¢Hs; 7Tk: R=4-CI-C¢Hy; 7I: R=2-Me-5-F-CgH3; 7Tm: R=

4-Me-3-Cl-CgH3; 7n: R=3- CF3-4-Br-CgHs
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Scheme 1 Synthetic route of target compound
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SR P A A 2 K 3 SR VR POV S MLE 5590 W (Phytophthora
capsici)~ 507200 B (Alternaria solani)~ IKFESURE
B (Rhizoctonia solani)~ M 1% 9% W (Sclerotinia scle-
rotiorum)~ B i W J% 97 8 (Phtophthora infestans)RA{EAL
#4995 1 (Rhizoctonia solani Kuhn) 757 K 295 B (Botrytis
cinerea Pers)~ WA 2590 # (Fsarium oxysporum)<5 8 Fi
AT T A R BEIE PE R, B 2 1 i 2 2R 3R
1.

R 1 AT %0, BARLEWxT 8 PRI H —E M
FOHNETE, B SV EIE RO TR R XARAE
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BiliEz AR
#1 BAEAEWRIEEEEHES.0X1075 g/mL)
Table 1 Fungicidal activity of target compounds (5.0 X10 5 g/mL)
A=Y BRUEE BRI KRGO MTESLAT MRTERTE TR KB R

7a 55.6 83.0 31.7 60.9 31.6 57.4 62.4 30.1

7b 72.0 58.1 51.9 66.0 34.8 51.6 81.0 53.9

7c 61.4 76.0 15.4 66.0 34.8 36.7 57.9 342

7d 76.0 63.1 94.2 85.9 25.1 57.4 68.1 84.3

7e 74.0 63.1 81.8 72.9 43.8 74.0 75.0 56.4

7t 45.4 83.0 46.2 52.7 57.2 46.0 56.3 33.3

Tg 76.0 41.5 51.9 56.6 25.1 30.0 64.4 48.6

7h 29.9 44.5 40.2 66.0 40.8 33.3 62.4 24.7

7i 41.5 38.3 31.7 63.5 28.4 26.7 71.2 27.9

7 71.3 63.1 50.1 56.6 21.7 57.4 86.2 48.6

7k 87.1 71.2 80.6 88.9 21.7 74.0 68.1 58.8

7 74.6 60.6 67.1 77.0 31.6 62.5 82.4 48.6
7m 49.3 38.5 78.2 75.0 21.7 62.5 66.3 61.2
7n 43, 28.9 59.0 72.9 18.3 33.3 58.4 48.6
KRR 74.6 90.2 74.0 60.7 80.9 40.8 36.7 75.0
R A 50.3 70.2 12.9 373 31.6 33.3 66.3 11.0

AU RS IR OO 5, DY H IR RS (TMS) A N AR, BT ik
FIRE =TT ATl To/KIE bR T iR A3
32 ZWHE
32,1 IR 2 895 R

HEl A 2a~2n %25 SCk[21]. 78 250 mL [
FEFR P IMALL &Y 1 (20 mmol), To/K — 5 F ke 30
mL VA, EVKBAE SR KA, A= %(5.06
g, 50 mmol), 5 min J& ZE12E NPT R 5 FH R E Al
PSSV 15 mL (3.28 g, 24 mmol), ¥ 58 5 4k 82 e M4 3
h, )26 (TLC) W I 56 4, VR KRB, AKIR
Fl 1 mol/L #hFR. MRS NS . KIEEA VLA, T
IKIREREN T8 J5 28 2: e, A ZEHTaliAnes s (a4
2.

3-PRIE-3-(2,5- = = U S ARG N IR H R (22): (A
tEAK, P72 94%. mp. 101~102 ‘C; 'H NMR (300
MHz, CDCL3) d: 9.89 (s, 1H, CONH), 8.65 (s, 1H, ArH),
7.77 (d, J=8.2 Hz, 1H, ArH), 7.50 (d, J=8.2 Hz, 1H,
ArH), 3.84 (s, 3H, OCH,), 3.57 (s, 2H, COCH,CO); "*C
NMR (75 MHz, CDCly) 6: 169.34, 163.29, 135.40, 134.35
(q, J=33.3 Hz), 126.45 (q, J=5.4 Hz), 124.57 (q, J=
271.6 Hz), 124.52 (q, J=272.0 Hz), 122.89 (q, J=30.7
Hz), 120.83 (q, J=5.3 Hz), 52.27, 40.66; HRMS (ESI)
caled for C;HgFNO; [M + H] " : 316.0403, found
316.0399.

3-FRHE-3-(2-F-4- = F F BE DR G L) TN TR H iR (2b):
HEE A, P5FR 92%. mp. 73~74 ‘C; '"H NMR (300
MHz, CDCl5) &: 10.03 (s, IH, CONH), 8.56 (d, J=8.7 Hz,
1H, ArH), 7.64 (s, 1H, ArH), 7.51 (d, J=8.7 Hz, 1H, ArH),
3.84 (s, 3H, O CH,), 3.58 (s, 2H, COCH,CO); *C NMR
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(75 MHz, CDCLy) d: 169.75, 163.11, 137.41, 126.44 (q,
J=33.4 Hz), 126.08 (q, J=3.9 Hz), 124.55 (q, J=3.7 Hz),
123.08 (q, J=270.3 Hz), 122.95, 121.08, 52.61, 41.15;
HRMS (ESI) caled for C;H;(CIFsNO; [M + H] " :
296.0296, found 296.0293.

3-FRIE-3-CRIEIE) IR iR (20)™: A ik, 7=
# 96%. m.p. 43~44 CCLHRME 42~44 C); '"H NMR
(300 MHz, CDCl3) 6: 9.34 (s, 1H, CONH), 7.61~7.47 (m,
2H, ArH), 7. 33~7. 18 (m, 2H, ArH), 7.12~6.95 (m, 1H,
ArH), 3.67 (s, 3H, OCHj), 3.45 (s, 2H, COCH,CO).

3-PRHE-3-(4- IR IR -2- i B2 ) N IR H iR (2d): ¥R B (0
B4, 723 83%. m.p. 87~88 ‘C; 'H NMR (300 MHz,
CDCly) d: 8.74 (s, 1H, CONH), 8.20 (d, J=8.2 Hz, 1H,
ArH), 7.68~7. 11 (m, 7H, ArH), 3.67 (s, 3H, OCHj), 3.38
(s, 2H, COCH,C 0); “C NMR (75 MHz, CDCl;) o:
169.04, 162.82, 136.43, 134.21, 133.76, 132.20, 130.56,
129.95, 128.83, 128.44, 124.85, 122.44, 52.30, 41.73;
HRMS (ESI) caled for Ci¢H;sCINO; [M+H]": 304.0735,
found 304.0741.

3-FRIE-3-(3- =R P IR SR AL ) N R R (2¢)1: A1
E AR, 7735 89%. m.p. 63~64 C; 'H NMR (300 MHz,
CDCly) d: 9.46 (s, 1H, CONH), 7.87 (s, 1H, ArH), 7.75 (d,
J=7.9 Hz, 1H, ArH), 7.55~7.30 (m, 2H, ArH), 3.81 (s,
3H, OCHj3), 3.52 (s, 2H, COCH,CO).

3 JE-3-(2- S FR 3 ) T IR Y B (26 vk i A
[, 723 86%. m.p. 98~99 ‘C; 'H NMR (300 MHz,
CDCl3) 6: 9.79 (s, 1H, CONH), 8.32 (d, J=8.3 Hz, 1H,
ArH), 7.78~7.38 (m, 2H, ArH), 7.22~7.02 (m, 1H, ArH),
3.81 (s, 3H, OCH 3), 3.57 (s, 2H, COCH,CO).
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3-PRFE-3-(4- S BRI T R T IR (2g): 1 (7 [t
1, P25 84%. mp. 109~110 ‘C; '"H NMR (300 MHz,
CDCl3) 6: 9.03 (s, 1H, CONH), 7.61~7.37 (m, 2H, ArH),
7.94~7.64 (m, 2H, ArH), 401 (q, J=7.0 Hz, 2H,
ArOCH,), 3.79 (s, 3H, OCH 3), 3.47 (s, 2H, COCH,CO),
1.40 (t, J=7.0 Hz, 3H, CH,CH;); C NMR (75 MHz,
CDCl3) 6: 169.98, 162.58, 155. 80, 130.3 0, 121.73,
114.56, 63.49, 52.36, 41.28, 14.61. HRMS (ESI) calcd for
CoH ¢NO, [M~+H]": 238.1074, found 238. 1073.

3-PiHE-3-(4- A LR IR R IR (2h): kAR
Wik, 773% 86%. '"H NMR (300 MHz, CDCl;) 6: 9.25 (s,
1H, CONH), 7.22 (t, J=2.2 Hz, 1H, ArH), 7.11 (t, J=8.1
Hz, 1H, ArH), 7.02~6.94 (m, 1H, ArH), 6.77~6.36 (m,
1H, ArH), 3.6 6 (s, 3H, OCHs), 3.65 (s, 3H, OCH3), 3.41
(s, 2H, COCH,CO); >C NMR (75 MHz, CDCl;) : 169.11,
163.76, 159.86, 138.6 3, 129.41, 112.2 , 110.19, 105.8,
54.98, 52.28, 42.25; HRMS (ESI) calcd for C,;H,;4;NO,
[M-+H]": 224.0917, found 224.09 21.

3-FHE-3-(2- F AR SE R 5L R R BB 2i) ™Y Tt i
1, P2Z 87%. mp. 76~77 C; 'H NMR (300 MHz,
CDCI3) 6: 9.33 (s, 1H, CONH), 8.32 (dd, J=8.0, 1.6 Hz,
1H, ArH), 7.08~6.96 (m, 1H, ArH), 6.96~6.77 (m, 2H,
ArH), 3.85 (s, 3H, OCH3), 3.74 (s, 3H, OCHj), 3.47 (s, 2H,
COCH,CO).

3- R B -3-(4- L S i 0 ) T IR R B (2)P): T R
1, P23 92%. mp. 88~89 C; 'H NMR (300 MHz,
CDCly) 8: 9.13 (s, 1H, CONH), 7.49~7.41 (m, 2H, ArH),
7.19~7.10 (m, 2H, ArH), 3.81 (s, 3H, OCHj), 3.49 (s, 2H,
COCH,CO), 2.34 (s, 3 H, ArCH;,.

3-FRHE-3-(4- IR LI TR FH G (2K) > T € 1A,
P2 89%. m.p. 115~116 ‘CCCHR{E 106~108 C); 'H
NMR (300 MHz, CDCl3) 6: 9.30 (s, 1H, CONH), 7.52~
7.43 (m, 2H, ArH), 7.29~7.22 (m, 2H, ArH), 3.77 (s, 3H,
OCHj), 3.48 (s, 2H, COCH,CO).

3-FRFHE-3-(5--2- W R R I B IR R (2D): HI (A
[, 723 82%. m.p. 89~90 C; 'H NMR (300 MHz,
CDCl3) 6: 9.32 (s, IH, CONH), 7.91 (dd, J=11.0, 2.7 Hz,
1H, ArH), 7.16~6.98 (m, 1H, ArH), 6.86~6.65 (m, 1H,
ArH), 3.82 (s, 3H, OCHj), 3.51 (s, 2H, COCH,CO), 2.28
(s, 3H, ArCHs); °C NMR (75 MHz, CDCls) 6: 170.49,
162.65, 159.46 (d, J=239.6 Hz), 136.56 (d, J=11.2 Hz),
130.78 (d, J=9.0 Hz), 122.81 (d, J=3.0 Hz), 110.84 (d,
J=21.3 Hz), 108.60 (d, J=26.8 Hz), 52.49, 40.74, 16.83;
HRMS (ESI) caled for C,;H;sFNO; [M+H]": 226.0874,
found 226.0876.
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3-FRIE-3-(3-F-4- F 2R 56 ) T R Y B (2m) 7 3%
& 1A, 773 88%. m.p. 93~94 C; 'H NMR (300 MHz,
DMSO-dg) 0: 10.27 (s, 1H, CONH), 7.76 (d, J=2.0 Hz,
1H, ArH), 7.37~7.22 (m, 2H, ArH), 3.64 (s, 3H, OCH,),
3.46 (s, 2H, COCH,CO), 2.25 (s, 3H, ArCHj3).

3-Pr Kk -3-(4- 1 -3- — 5 FF R ORI R ) I R R (2n):
HEEE, 725 83%. mp. 78~79 C; '"H NMR (300
MHz, CDCl;) d: 9.51 (s, 1H, CONH), 7.87 (d, J=2.3 Hz,
1H, ArH), 7.76~7.54 (m, J=15.8, 5.5 Hz, 2H, ArH), 3.82
(s, 3H, OCH3), 3.50 (s, 2H, COCH,CO); *C NMR (75
MHz, DMSO-ds) J: 167.98, 164.99, 138.91, 135.83,
128.91 (q, J=30.7 Hz), 124.19, 123.02 (q, J=271.6 Hz),
118.31 (g, J=6.0 Hz), 112.07, 52.29 , 43.77; HRMS (ESI)
calcd for C,H(NO4 [M—|—H]+: 339.9791, found 339.9792.
322 ¥4k 3 894 %

A 3a IR 225 SCHR[28]. B EMA 2 (10
mmol), TUEMKIE 20 mL &R, EIIN—/KEEE M
(0.84 g, 20 mmol) /K VA 20 mL, [Z%) 1 hJ&, TLC Kl
N SE 4, INHE SRR TR A R R I, 2R LR AIK AEE,
AHUH TG IR 46, 208 B8 AUA ik 55 45 5545 Hh ()44
3.

3-PRHE-3-(2,5- = LRI ) N IR (3a): I Aul#]
&, 773 87%. m.p. 154~155 ‘C; '"H NMR (300 MHz,
DMSO-dg) d: 10.18 (s, 1H, CONH), 8.08 (s, 1H, ArH),
7.98 (d, J=82 Hz, 1H, ArH), 7.78 (d, J=8.2 Hz, 1H,
ArH), 3.50 (s, 2H, COCH,CO); "C NMR (75 MHz,
DMSO-dg) 0: 169.59, 166.07, 136.30, 133.17 (q, J=32.5
Hz), 128.01 (q, J=5.2 Hz), 12642 (q, J=30.3 Hz),
124.68, 122.77 (q, J=3.4 Hz), 121.41 (q, J=271.2 Hz),
121.05 (q, J=272.2 Hz), 42.63; HRMS (ESI) calcd for
C 1 HgFgNO; [M+H]": 316.0403, found 316.0406.

3-FkHE-3-(2-F-4- =P R I I N R (3b): E
[, 723 86%. m.p. 133~134 C;'H NMR (300 MHz,
DMSO-dy) d: 12.84 (s, 1H, COOH), 10.09 (s, 1H, CONH),
8.21 (d, J=8.6 Hz, 1H, ArH), 791 (d, J=1.4 Hz, 1H,
ArH), 7.71 (dd, J=8.7, 1.6 Hz, 1H, ArH), 3.55 (s, 2H,
COCH,CO); “C NMR (75 MHz, DMSO-d,) J: 169.89,
165.72, 138.74, 126.68 (q, J=3.9 Hz), 125.82 (q,
J=32.7 Hz), 124.82 (q, J=3.5 Hz), 123.61 (q, J=270.3
Hz), 124.16, 43.23; HRMS (ESI) calcd for CoHgCIF5NO;
[M+H]": 282.0139, found 282.0142.

3- R 3-(E I N R Bo)™: K A, 2R
95%. m.p. 122~123 ‘C(LHR{E 163~165 C); '"H NMR
(300 MHz, DMSO-d;) d: 10.15 (s, 1H, CONH), 7.73~
7.42 (m, 2H, ArH), 7.42~7.16 (m, 2H, ArH), 7.16~6.90
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(m, 1H, ArH), 3.34 (s, 2H, COCH,CO).
3-FkAE-3-(4- SR -2- I 5 TR (3d): A il 4k,
FEE 82%. m.p. 138~139 C; 'H NMR (300 MHz,
DMSO-dg) 6: 9.55 (s, 1H, CONH), 7.63 (d, J=7.9 Hz, 1H,
ArH), 7.55~7.20 (m, 7H, ArH), 3.29 (s, 2H, COCH,CO);
C NMR (75 MHz, DMSO-d;) J: 169.92, 165.47, 137.80,
134.99, 134.83, 132.63, 131.27, 130.61, 128.85, 128.53,
126.60, 126.32, 43.34; HRMS (ESI) calcd for C;sH;,Cl-
NO; [M~+H]": 290.0578, found 290.0375.
3-FRIE-3-(3- = IR IR IR T R (3e)™: 1 € [
1, P25 86%. m.p. 104~105 ‘C; '"H NMR (300 MHz,
DMSO-d) 6: 12.72 (s, 1H, COOH), 10.47 (s, IH, CONH),
8.09 (s, 1H, ArH), 7.75 (d, J=8.5 Hz, 1H, ArH), 7.53 (d,
J=8.0 Hz, 1H, ArH), 7.45~7.21 (m, 1H, ArH), 3.41 (s,
2H, COCH,CO).
3-FjFE-3-2- T AR LI R3NP 3 1k,
FEH 89%. mup. 136~137 C (CLHR{H 114~116 C); 'H
NMR (300 MHz, DMSO-dy) o: 12.68 (s, 1H, COOH),
10.37 (s, 1H, CONH), 7.81~7.65 (m, 3H, ArH), 7.36~
7.30 (m, 1H, ArH), 3.48 (s, 2H, COCH,CO).
3-FRIE-3-(4- LRI IR 3g): A A,
A 90%. m.p. 144~145 C; 'H NMR (300 MHz,
DMSO-ds) 6: 10.03 (s, 1H, COOH), 8.16~7.29 (m, 2H,
ArH), 7.04~6.76 (m, 2H, ArH), 4.01 (q, J=6.9 Hz, 2H,
ArOCH,), 3.35 (s, 2H, COCH,CO), 1.34 (t, J=7.0 Hz, 3H,
CH,CH,).
3-FRJE-3-(4- F AR S F ) IR (3h)™: TE € 1A,
R 84%. mp. 94~95 C; 'H NMR (300 MHz,
DMSO-dg) 6: 12.72 (s, 1H, COOH), 10.19 (s, 1H, CONH),
7.36 (t, J=2.2 Hz, 1H, ArH), 7.28 (t, J=8.1 Hz, 1H, ArH),
7.21~7.14 (m, 1H, ArH), 6.75~6.67 (m, 1H, ArH), 3.79
(s, 3H, OCHj3), 3.42 (s, 2H, COCH,CO).
3-FRIE-3-(2- HARUBE R ) IR R (31 (i 44k,
FEE 86%. m.p. 147~148 C; 'H NMR (300 MHz,
DMSO-dy) d: 12.71 (s, 1H, COOH), 9.57 (s, 1H, CONH),
8.11 (dd, J=8.0, 1.3 Hz, 1H, ArH), 7.15~7.01 (m, 2H,
ArH), 6.98~6.87 (m, 1H, ArH), 3.84 (s, 3H, ArOCH;),
3.54 (s, 2H, COCH,CO).
3-FRIE-3-(4- LRI R R R 3P At ik, 7=
£ 91%. mp. 119~120 C; 'H NMR (300 MHz,
DMSO-dj) 6: 12.59 (s, 1H, COOH), 10.03 (s, 1H, CONH),
7.49 (d, J=8.4 Hz, 2H, ArH), 7.12 (d, J=8.2 Hz, 2H,
ArH), 3.36 (s, 2H, COC H,CO), 2.26 (s, 3H, ArCH3).
3-FRIE-3-(4-F AR WL (3K A E g,
# 87%. m.p. 145~146 “C;'H NMR (300 MHz, DMSO-
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dg) 5: 1 2.64 (s, 1H, COOH), 10.24 (s, 1H, CONH), 7.70~
7.54 (m, 2H, ArH), 7. 48~7.23 (m, 2H, ArH), 3.36 (s, 2H,
COCH,CO).

3-FRHE-3-(5-90-2- AL ORI ) R (31): 1 ([T 44
FEE 82%. m.p. 132~133 C; '"H NMR (300 MHz,
DMSO-ds) d: 12.73 (s, 1H, COOH), 9.58 (s, 1H, CONH),
7.49 (dd, J=11.1 Hz, 2.7 Hz, 1H, ArH), 7.35~7.08 (m,
1H, ArH), 7.11~6.68 (m, 1H, ArH), 3.47 (s, 2H,
COCH,CO), 2.22 (s, 3H, ArCHs); °C NMR (75 MHz,
DMSO-dg) 6: 169.80, 165.17, 161.97 (d, J=238.3 Hz),
137.63 (d, J=10.8 Hz), 131.65 (d, J=9.0 Hz), 126.25 (d,
J=2.9 Hz), 111.46 (d, J=20.8 Hz), 110.50 (d, J=24.9
Hz), 43.47, 17.27; HRMS (ESI) caled for C;oH;;FNO;
[M+H]": 212.0717, found 212.0718.

3-FRIE-3-(3-F-4- F L 2R 36 T R (3m) 7 o £ [
&, P7# 89%. m.p. 142~143 “C; 'H NMR (300 MHz,
DMSO-dy) d: 12.66 (s, 1H, COOH), 10,21 (s, 1H, CONH),
7.78 (d, J=1.6 Hz, 1H, ArH), 7.38~7.17 (m, 2H, ArH),
3.34 (s, 2H, COCH,CO), 2.24 (s, 3H, ArCH3).

3-FREE-3-(4- 13- = BRI L) N IR (3n): I B
[E4A, 772% 83%. m.p. 149~150 C;'H NMR (300 MHz,
DMSO-d;) 6: 12.82 (s, 1H, COOH), 10.67 (s, 1H, CONH),
8.24 (d, J=2.2 Hz, 1H, ArH), 7.93~7.73 (m, 2H, ArH),
3.49 (s, 2H, COCH,CO); *C NMR (75 MHz, DMSO-d;)
5: 169.13, 165.52, 139.04, 135.75, 128.90 (q, J=30.7 Hz),
124.09, 123.02 (q, J=271.5 Hz), 118.25 (q, J=5.8 Hz),
111.89, 44.31; HRMS (ESI) caled for C,oHgBrF;NO; [M+
H]": 325.9634, found 325.9632.

3.3.3  N-(2,6-=F E R )R B T BE(6)89 & %

rh Al A 6 1Rl 4 225 SCHR[33]. 7E 250 mL [B i R
PRI 2,6- — FREZEH%(1.21 g, 10 mmol). FREZZHN(1.00
g, 12 mmol). 2-JRNEZ FHEE(5.01 g, 30 mmol), 122 CJx
MOI, TLC Kol B2 564, 198, W4e 5 +E 8Tt
B 1.96 g ARk 6%, 773 95%. 'TH NMR (300
MHz, DMSO-d;) d: 7.02 (d, J=7.4 Hz, 1H, ArH), 6.85 (t,
J=7.4 Hz, 2H, ArH), 4.04 (g, J=7.0 Hz, 1H, COCH),
3.83 (s, 1H, NH), 3.72 (s, 3H, OCHj3), 2.36 (s, 6H, 2X
ArMe), 1.44 (d, J=6.9 Hz, 3H, CHCHj).

3.3.4 BARLAEY T 696 &

HAREY) 7 142 SCHR[17]. 250 mL B ike
e, AR 3 (10 mmol), T 5 % 20 mL, 3
i DMF, fEUKIFI USRI SR E T, TN &(1.27 ¢,
10 mmol), FiNFEEESE, R 2~3 h, 1S E1E 4;
FEVKI A B SR TN, IMABBREAS(1.26 g, 15
mmol), ¥ EA 4 INEAEY 6 (2.07 g, 10 mmol)ff]
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HZRIEWRH, 4 h J5, TLC R0l e B 564, HIREZ b ROV,
WAERE L, AW ENUKRER, AYET R, K6
e ETTR Bt & 7.

2-[N-(2,6- — W HE R FE)-3- B k-3-(2,5- = =g 2O
i 3 ) P L R ) R R P iR (Ta): IRAR B, PR 75%.
m.p. 89~90 °C; 'H NMR (300 MHz, CDCl;) d: 10.71 (s,
1H, CONH), 8.56 (s, 1H, ArH), 7.75 (d, J=8.3Hz, 1H,
ArH), 7.45 (d, J=8.2 Hz, 1H, ArH), 7.37~7.06 (m, 3H,
ArH), 4.55 (q, J=7.5 Hz, 1H, CHCO), 3.81 (s, 3H,
COOCHj3), 3.11 (dd, J=18.1, 27.2 Hz, 2H, COCH,CO),
245, 2.16 (2s, 6H, 2X ArMe), 1.07 (d, J=7.4 Hz, 3H,
CHCHj;); “C NMR (75 MHz, CDCI3) d: 171.81, 169.05,
164.16, 137.75, 136.58, 135.81, 135.70, 134.11 (q, J=33.0
Hz), 129.18, 128.98, 128.55, 126.39 (q, J=5.3 Hz), 122.91
(q, J=30.8 Hz), 120.97 (q, J=271.2 Hz), 120.88 (q, J=
271.7 Hz), 120.52 (q, J=18.3 Hz), 120.32 (q, J=3.2 Hz),
55.49, 51.60, 39.72, 17.96, 17.51, 14.35; HRMS (ESI)
calcd for Cp3Hy3FgN, (M+H)+: 505.1557, found 505.1556.

2-[N-(2,6- — HI B R ) -3 - B ik -3-(2- -4~ = 3 T
IR RS N LG L T R I (Tb): A A, 723 83%.
m.p. 121~122 °C; "H NMR (300 MHz, CDCl;) d: 10.80
(s, 1H, CONH), 8.51 (d, J=8.6 Hz, 1H, ArH) , 7.63 (d,
J=1.8 Hz, 1H, ArH), 7.47 (dd, J=1.8 Hz, 8.8 Hz, 1H,
ArH), 7.12~7.32 (m, 3H, ArH), 4.57 (q, J=7.4 Hz, 1H,
CHCO), 3.81 (s, 3H, COOCH3), 3.15 (dd, J=17.9, 25.3
Hz, 2H, COCH,CO), 2.46, 2.16 (2s, 6H, 2X ArMe), 1.08
(d, J=7.4 Hz, 3H, CHCH;); >C NMR (75 MHz, CDCl,)
5:172.05, 16 9.29, 164.12, 137.98, 137.87, 136.73, 135.92,
129.45, 129.19, 128.78, 126.02 (q, J=33.3Hz), 126.01 (q,
J=3.9 Hz), 124.29 (q, J=3.7 Hz), 123.23, 123.17 (q, J=
270.2 Hz), 121.16, 55.64, 52.03, 40.34, 18.28, 17.92,
14.70; HRMS (ESI) caled for C,H,;CIF5N,O4 (M+H) '
471.1293, found 471.1293.

2-[N-(2,6- — F B DR )-3- Bk Bk -3-CR G 1k ) PR B i 2k |
IR BE(Te): BREEE, 723 92%. mp. 98~99 C;
'HNMR (300 MHz, CDCl) d: 9.87 (s, 1H, CONH), 7.54
(d, J=7.6 Hz, 2H, ArH), 7.25~7.32 (m, 2H, ArH), 7.05~
7.22 (m, 4H, ArH), 4.51 (q, J=7.4Hz, 1H, CHCO), 3.82
(s, 3H, COOCH;), 3.06 (dd, J=17.7, 28.8 Hz, 2H,
COCH,CO), 2.14, 2.43 (2s, 6H, 2X ArMe), 1.05 (d, J=
7.4 Hz, 3H, CHCH;); “C NMR (75 MHz, CDCly) o:
172.52, 170.07, 163.64, 138.16, 137.76, 136.91, 136.24,
129.65, 129.36, 129.01, 128.84, 124.25, 120.20, 55.85,
52.40, 40.55, 18.52, 18.24, 15.01; HRMS (ESI) calcd for
C,1HasN,O4 (M+H) ™2 369.1809, found 369.1812.
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2-[N-(2,6- — H F 2R 55k )-3- e i - 3-(4- U AR -2- i Ok )
PRI i 5 P R Y B (7d): A B A4, 7% 70%. mup.
76~77 ‘C; '"H NMR (300 MHz, CDCl;) &: 9.77 (s, 1H,
CONH), 8.12 (d, J=7.9 Hz, 1H, ArH), 7.42~7.46 (m, 2H,
ArH), 7.32~7.38 (m, 3H, ArH), 7.08~7.27 (m, 5H, ArH),
4.40 (q, J=7.4 Hz, 1H, CHCO), 3.79 (s, 3H, COOCH,),
2.98 (dd, J=17.7, 30.7 Hz, 2H, COCH,CO), 2.40, 2.07
(2s, 6H, 2 X ArMe), 1.02 (d, J=7.4 Hz, 3H, CHCH;); "*C
NMR (75 MHz, CDCly) &: 172.16, 169.25, 16 3.84,
138.08, 136.72, 136.07, 134.57, 133.41, 132.72, 130.67,
130.04, 129.59, 129.09, 128.72, 128.65, 128.26, 124.70, 12
2.74, 55.47, 52.05, 40.15, 18.32, 17.99, 14.82; HRMS
(ESI) caled for CsHasCIN,O4 (M+H)™: 479.1732, found
479.1733.

2-[N-(2,6- - H L IR HL)-3- B JE-3-(3- = Jl FH AL 2K
BB AL B (Te): SELREIRAAR, P23 82%. 'H
NMR (300 MHz, CDCls) 6: 9.75 (s, 1H, CONH), 7.42~
7.47 (m, 2H, ArH), 7.10~7.24 (m, 3H, ArH), 6.79~6.85
(m, 2H, ArH), 4.53 (q, J=7.4 Hz, 1H, CHCO), 3.82 (s,
3H, COOCH;), 3.08 (dd, J = 17.7, 28.7 Hz, 2H,
COCH,CO), 2.43, 2.14 (2s, 6H, 2X ArMe), 1.07 (d, J=
7.4 Hz, 3H, CHCH;); °C NMR (75 MHz, CDCL) &:
172.18, 169.60, 163.75, 138.01, 137.79, 136.56, 135.80, 13
0.81 (q, J=32.3 Hz), 129.33, 129.11, 128.99, 128.71,
123.56 (q, J=270.8 Hz), 122.75, 120.34 (q, J=3.8 Hz),
116.43 (q, J=4.0 Hz), 55.54, 52.07, 40.27, 18.15, 17.88,
14.62; HRMS (ESI) caled for CyHyF3N, O (M+H)':
437.1683, found 437.1685.

2-[N-(2,6- — H B R Ik )-3- B ik -3-(2- UL R i 3k ) T
T fie B2 1 P9 R R B (76): YR AR LB AR, P2 E 85%. mup.
92~93 ‘C; '"H NMR (300 MHz, CDCls) 8: 10.72 (s, 1H,
CONH), 8.21 (d, J=8.3 Hz, 1H, ArH), 7.61~7.41 (m, 2H,
ArH), 7.26~6.96 (m, 4H, ArH), 4.53 (q, J=7.4Hz, 1H,
CHCO), 3.82 (s, 3H, COOCHj3), 3.08 (dd, J=17.7, 28.7
Hz, 2H, COCH,CO), 2.43, 2.14 (2s, 6H, 2 X AtMe), 1.07
(d, J=7.4 Hz, 3H, CHCH;); *C NMR(75 MHz, CDCl;) §:
172.21, 169.25, 164.27, 140.21, 138.06, 136.80, 135.79,
133.51, 132.45, 129.44, 129.19, 128.78, 124.15, 121.72,
115.89, 103.47, 55.61, 52.23, 39.96, 18.35, 18.03, 14.75;
HRMS (ESI) caled for C»HxN;0, (M+H)": 394.1761,
found 394.1761.

2-[N-(2,6- — F HE Z8HE)-3- e 9k -3-(4- LR L TR I )
RBEIEIE) AR FF BB (Tg): SER, P2 75%. '"H NMR
(300 MHz, CDCL3) 6: 9.74 (s, 1H, CONH), 7.59~7.35 (m,
2H, ArH), 7.30~7.01 (m, 3H, ArH), 6.92~6.73 (m, 2H,
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ArH), 4.52 (q, J=17.5 Hz, 1H, CHCO), 4.10~3.90 (m, 2H,
ArOCH,), 3.83 (s, 3H, COOCHj,), 3.06 (dd, J=17.9, 28.5
Hz, 2H, COCH,CO), 2.43, 2.14 (2s, 6H, 2 X ArMe), 1.39
(t, J=7.0 Hz, 3H, CH,CH;), 1.07 (d, J=7.4 Hz, 3H,
CHCH;); *C NMR (75 MHz, CDCl;) §: 172.23, 169.81,
163.07, 155.36, 137.84, 136.59, 135.94, 130.53, 129.29,
128.99, 128.65, 121.51, 114.30, 63.27, 55.48, 52.0 4,
40.10, 18.18, 17.91, 14.68, 14.49; HRMS (ESI) calcd for
C,3H2N,O5 (M+H) ™2 413.2071, found 413.2076.
2-[N-(2,6- — F 2 HE)-3- P L -3-(3- F AR BE R i &)
PG B 36 A R G (Th): 38 B[4, 77 83%. mup.
77~78 “C; 'H NMR (300 MHz, CDCly) : 9.85 (s, 1H,
CONH), 7.27 (t, J=2.2 Hz, 1H, ArH), 7.2 4~7.06 (m, 5H,
ArH), 6.61~6.64 (m, 1 H, ArH), 4.53 (q, J=7.4 Hz, 1H,
CHCO), 3.80 (s, 3H, COOCHj3), 3.76 (s, 3H, ArOCH;),
3.09 (dd, J=17.4, 29.3 Hz, 2H, COCH,CO), 2.43, 2.14
(2s, 6H, 2 X ArMe), 1.07 (d, J=7.5 Hz, 3H, CHCH;); "*C
NMR (75 MHz, CDCly) d: 172.2 9, 169.78, 163.46,
159.84, 138.82, 137.96, 136.78, 136.12, 129.41, 129.29,
129.15, 128.81, 112.18, 109.99, 105.54, 55.66, 55.03,
52.15, 40.61, 18.32, 18.04, 14.81; HRMS (ESI) calcd for
CoHyN,O5 (M+H) "1 399.1914, found 399.1918.
2-[N-(2,6- — F B Rk )-3- i Ik -3-(2- AR B R Ji ik )
RIBERGIE AR F R (71): A ailiik, 723 80%. '"H NMR
(300 MHz, CDCL3) 0: 10.00 (s, 1H, CONH), 8.26 (dd, J=
7.9, 1.6 Hz, 1H, ArH), 7.08~7.27 (m, 3H, ArH), 6.98~
7.04 (m, 1H, ArH), 6.84~6.92 (m, 2H, ArH), 4.53 (q, J=
7.4 Hz, 1H, CHCO), 3.87 (s, 3H, OCH3), 3.78 (s, 3H,
OCHj), 3.09 (dd, J=17.1, 28.1 Hz, 2H, COCH,CO), 2.42,
2.13 (2s, 6H, 2 X ArMe), 1.05 (d, J=7.5 Hz, 3H, CHCH;);
C NMR (75 MHz, CDCly) 6: 172.28, 169.43, 163.25,
148.57, 138.08, 136.93, 136.33, 129.34, 129.04, 128.74,
127.48, 123.76, 120.60, 120.12, 110.07, 55.66, 55.62,
51.94, 41.12, 18.37, 18.04, 14.88; HRMS (ESI) calcd for
C,H»7N,O5 (M+H) ™2 399.1914, found 399.1913.
2-[N-(2,6-— FFE ZKIE)-3-FR IE-3-(4- LR % 3 I
P Jie 26 P R FH R (7)): 34 44, 7= 76%. m.p. 103~
104 “C; '"H NMR (300 MHz, CDCl;) &: 9.82 (s, 1H,
CONH), 7.45 (d, J=8.4 Hz, 2H, ArH), 7.1 0~7.28 (m,
5H, ArH), 4.55 (q, J=7.4 Hz, 1H, CHCO), 3.84 (s, 3H,
COOCH,), 3.09 (dd, J=17.8, 29.0 Hz, 2H, COCH,CO),
244, 2.31, 2.15 (3s, 9H, 3 X ArMe), 1.09 (d, J=7.4 Hz,
3H, CHCH;); C NMR (75 MHz, CDCl;) o: 172.36,
169.96, 163.28, 138.00, 136.75, 136.11, 135.05, 133.62,
129.47, 129.16, 128.82, 120.08, 55.68, 52.20, 40.35, 20.67,
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18.34, 18.06, 14.83; HRMS (ESI) calcd for CpH,N,O4
(M-+H)": 383.1965, found 383.1970.

2-[N-(2,6- - F L I )-3- i ik -3-(4- SR e 3k ) T Tk
[l HE N R R (TK): KR EiiA, 723 71%. "TH NMR (300
MHz, CDCLy) §: 10.00 (s, 1H, CONH), 7.49~7.54 (m, 2H,
ArH), 7.12~7.29 (m, 5H, ArH), 4.54 (q, J=7.4 Hz, 1H,
CHCO), 3.83 (s, 3H, COOCHj3), 3.08 (dd, J=17.9, 28.7
Hz, 2H, COCH,CO), 2.43, 2.14 (2s, 6H, 2X ArMe), 1.08
(d, J=7.5 Hz, 3H, CHCH;); °C NMR (75 MHz, CDCl,)
8:172.28, 169.69, 163.71, 137.94, 136.77, 136.33, 136.04,
129.40, 129.18, 128.80, 128.74, 128.53, 121.05, 55.62,
52.13, 40.64, 18.32, 18.05, 14.81; HRMS (ESI) calcd for
C,H,,CIN,0, (M+H)": 403.1419, found 403.1418.

2-[N-(2,6- — FH B 2K B )-3- Bk Fk -3-(5-H-2- Y B S i
TR BRI A R FER(T)): A EAE, 2R 69%. m.p.
73~74 °C; '"H NMR (300 MHz, CDCl;) 6: 10.02 (s, 1H,
CONH), 7.79 (dd, J=11.1, 2.7 Hz, 1H, ArH), 6.96~7.19
(m, 4H, ArH), 6.58~6.64 (m, 1H, ArH), 4.45 (q, J=7.4
Hz, 1H, CHCO), 3.70 (s, 3H, COOCH;), 3.00 (dd, J=
17.6, 24.5 Hz, 2H, COCH,CO), 2.34, 2,20, 2.05 (3s, 9H,
3X ArMe), 0.98 (d, J=7.5 Hz, 3H, CHCH;); >C NMR (75
MHz, CDCly) 6: 172.10, 169.93, 163.41, 160.98 (d, J=
240.1 Hz), 137.92, 137.01 (d, J=11.1 Hz), 136.68, 135.98,
130.65 (d, J=9.0 Hz), 129.43, 129.17, 128.79, 12 2.90 (d,
J=3.2 Hz), 110.37 (d, J=21.3 Hz), 108.31 (d, J=26.8
Hz), 55.63, 51.97, 40.11, 18.28, 17.93, 16.93, 14.73;
HRMS (ESI) caled for C,,HaFN,O4 (M+H)™: 401.1871,
found 401.1874.

2-[N-(2,6- — FH B HE)-3- Bl i -3-(3- T -4- HY B oK i
B BE RN R B (Tm): B EE R, P2 78%. mup.
105~106 °C; 'H NMR (300 MHz, CDCl;) d: 9.91 (s, 1H,
CONH), 7.67 (d, J=2.1 Hz, 1H, ArH), 7.30 (d, J=2.6 Hz,
1H, ArH), 7.0 8~7.27 (m, 4H, ArH), 4.54 (q, J=7.4 Hz,
1H, CHCO), 3.81 (s, 3H, COOCHj3), 3.08 (dd, J=17.5,
29.6 Hz, 2H, COCH,CO), 2.43, 2. 29, 2.15 (3s, 9H,
3XArMe), 1.07 (d, J=7.5 Hz, 3H, CHCH;); “C NMR
(75 MHz, CDCly) §: 17229, 169.78, 163.54, 137.95,
136.75, 136.47, 136.04, 134.02, 131.36, 130.59, 129.43,
129.19, 128.82, 120.39, 118.15, 55.66, 52.17, 40.47, 19.20,
18.33, 18.06, 14.81; HRMS (ESI) calcd for CoHysCIN,Oy4
(M—+H)": 417.1576, found 417.1576.

2-[N-(2,6- — FH B DRk )-3- Bk L -3-(4- 1R -3- — 3l F &
KNI B L FE | I R H G (Tm): 35 00K, 72 74%.
'H NMR (300 MHz, CDCl5) §: 10.22 (s, 1H, CONH), 7.89
(d, J=2.5 Hz, 1H, ArH), 7.66 (dd, J=8.7, 2.5 Hz, 1H,
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ArH), 7.55 (d, J=8.7 Hz, 1H, ArH), 7.12~7.28 (m, 3H,
ArH), 4.55 (q, J=7.4 Hz, 1H, CHCO), 3.81 (s, 3H,
COOCHj3), 3.11 (dd, J=17.6, 29.5 Hz, 2H, COCH,CO),
2.44, 2.16 (2s, 6H, 2XArMe), 1.07 (d, J=7.5 Hz, 3H,
CHCH;); *C NMR (75 MHz, CDCl;) d: 172.28, 169. 70,
164.01, 137.92, 137.16, 136.68, 135.90, 135.02, 129.51,
129.31, 128.88, 123.79, 119.08 (q, J=5.7 Hz), 55.70,
52.23, 40.46, 18.31, 18.04, 14.78; HRMS (ESI) calcd for
CHy3BrFsN,04 (M+H) ' 515.0788, found 515.0792.

%5 Bh A1 &} (Supporting Information)

&) 2a~2n,

3a~3n, 7a~7n [#] 'H NMR i EF4L-E4) 2a. 2b. 2d.

2g.

2h. 21. 2n. 3a. 3b. 3d. 3g. 3l 3n, 7a~7n [

C NMR ¥ KA1 HRMS. 3% £ 4 RL T LA 8 AT W 3
(http://sioc-journal.cn/) . N K.
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