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Synthesis and biological activity of cinnamate derivatives containing triazole group
YOU Jiang!, WANG Jihai?, LIU He', ZHOU Qiang"

(1. Synwill Yichang Chemical Co., Ltd., Hubei Yichang 443000, China; 2. Jingzhou Beimen Middle School, Hubei
Jingzhou 434000, China)

Abstract: Nineteen cinnamate derivatives were designed and synthesized by splicing with the biologically active factor
containing triazole group. The structures of the new compounds were characterized by 'H NMR, *C NMR and HRMS. The
results of bioactivity tests showed that the ECs, of compound V¢ against Fusarium moniliforme was 9.22 mg/L, which
was higher than the ECy, of diniconazole (6.14 mg/L). At the concentration of 50 mg/L, the inhibition rate of compound V¢
against Ralstonia solanacearum was 22.24%, which was lower than that of thiodiazole copper 20% SC (27.41%).

Compound VI ¢ had the activity of both antifungal and antibacterial, which could be used as a lead compound for the

further study.
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1 SCISERS

1.1 R KA SR

98%Jfi M I (diniconazole) J5i 24, YL 76 i [ A b
AR A 7] 5 98% ) X A KERR (frans-cinnamic acid) , |
U 22 vl AR AR AR B AR A ] 5 20% 1BE R AR
(thiodiazole coppen &VEHA], WL LB TAH KR
w) o JT RIS A T AR [ O3 pr i A A 4t

Bruker Avance DPX400 7! A% #4347 4 (LA TMS
A NBRY), CDCLMIDMSO-dg WD 5 45 1 A1 65 v )t
AN AR 2 T s WRRIE sl e A3, ik 2 B A3
15 [l 22 7] ; Moscientific Q-Exactive i 151 43 Jit it X
(ESI-MS) , ZEER KRB ChED AT R A7

995 JEL L B« KRB SURG 99 B (Rhizoctonia solani)
JKFE 6 B (Fusarium moniliforme) 3 i -5 94
(Altemaria solani) . & K 7N Bt %55 T (Bipolaris
maydis) V. %; 7R JH I # (Colletotrichum gloeospo-
rioides) . 1K Z 55 & 993 181 (Pythium aphaniderma-
tum BTS2 AR 2 e A 4 s BR S 06 = e 1t

Jo3 J 4 TR K BB A 9 B (Xanthomonas
oryzae pv. Oryzae) A 15t 97 93 W (Xanthomonas
axonopodis pv. Citri) . 7 Jili 5 M % & (Ralstonia
solanacearun) 3 )N AP B (Pseudomonas syringae
pv. Lachrymans) "3 % #5995 B (Ralstonia solana-
cearum) , AT R 7 AR 27 Bt FE A 3 BRS04t
1.2 &7k
1.2.1 HpiaA I & ek

2 CHR[16) 7 E A P AR T, 75100 mL—
1B 3 A 4 7 in N 10.08 g (0.12 moD TG 7K 1% 1R &L
)y .4.15 g(0.06 moD 1H-1,2,4- = %M 50 mL H 2 Al

11.41 g€0.06 moD tb 59 1, A i+t , FH4E e 3 v
I =8 057036 g(0.60 mmoD PEG 60010 mL
DRV, T 0 56 58, IR NES heo s W 45 oS
Ky R R L8 STRAHL o A HUAR TG K 6 R 4k 1
PRk B, WOk, e T, LA T, A3 5 6 [ 14 10.04
2, BHT5%.

1.2.2 Al I 5

2 SCHR[1T] 59, A e AR T, 452.23 ¢
(0.01 moD &4 I %+ 50 mL HH L, oK
(-5~0°C) ZME I N0.56 g(0.015 moD Ml & 4b4H, =
PRV hJE, BRI T ho N A A =,
U B 28 R 8 25 R0 A3V 570, N7k 50 mL, Bt H K
R, hE, KEE, BT 15 2 A E A2 g, I
£90%.,

123 A Va~ Vsi&

22 SCHR[18] 6 77 o FREX10 mmol 7% AN [F) Y
PRI REERR TR, IIA30 mL &0 ke, A
2~3iDMF, i )i+, F Joif 5, UK T 212
A 3.80 g (30 mmoD HE P S 1Y — S HT bi % Wi 20
mL, 00 5¢ ¥ 5 FHEL 40 CHEFE N3 ~4 h., K
e 28 B J3 v A B S, A5 R (4R Va~ Vs,
1.2.4 &Y Via~ V& %

H#1.00 g (4.45 mmoD H [A] 44 I %5 % 1°40 mL—
SRR, IIN0.45 g (4.68 mmoD #U T B =i T
7843 6 ¥ 30 min, I TE R WO S 202 N
4.68 mmol P A /A& Va~ V si — & F e 20 mL,
F N3 h, #2038 (TLC, 4R LB A kA
FALET © D W2 S N 5e e o IR AR 21, R A
JENTAE (L1 ST AR FR L D o @ alifh,
32 BAME B VIa~ Vs, BAKS e 2 in B2 R .
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Vla: R=2-CHj3; VId: R=2-F; V[g: R=2-Cl; V[_] R=2-Br; VIm: R=2-NO,; VIp: R=2-OCHs;; VIs: R=H
V[b: R:3-CH3; VTe: R:3-F: Vlh: R:3-Cl; Vlk: R:?)-Bl': V[n: R:3-N02; V[q: R:3-OCH3;
Vlc: R=4-CH;; VIf: R=4-F; VIi: R=4-Cl; VI1: R=4-Br; Vlo: R=4-NO,; VIr: R=4-OCHs;

2 B EMMA ML

1-(2,4- R IE)-2-(1H-1,2,4- = We-1-E) 2 5%
(E)-3-(20 LR IL) IR IR IR (VI = Ll A, e
65%, 445 15.1184~120.8°C . 'H NMR (400 MHz, CDCly
6:8.07 (s, 1) .8.01 (d,J=16.0 Hz, 1H) .7.93 (s, 1H) .
7.56 (d,J=8.0 Hz, 1H) .7.33 ~7.27 (m, 1H) .7.22 (t,
J=8.4 Hz,3H) .6.91~6.84 (m, 2H) .6.43 (dd, J=7.2,
44 Hz, 1D .6.37(d,J=16.0 Hz, I .4.67(qd,J=14.4,
6.0 Hz,2H) .2.43(s,3H), “C NMR (101 MHz, CDCly)
8:165.24.163.14 (dd, Jo=252.5,Jc=12.1 H2) .160.14
(dd, Jo=251.5,J=12.1 H2 \152.07.144.38.143.77 .
137.92.132.72.130.87.130.54.129.20 (dd,J=10.1,
J=6.1 H2 .126.39.126.36.119.66 (dd,J=13.1,J=4.0
H2 .117.17.111.90 (dd,J=21.2,J=4.0 H2 .104.47 (t,
J=25.3 H2) .68.54.52.47.19.66., HRMS ([M+H]" :
CooH FN;O, 1 841370.136 0 S2I41370.136 2.,

1-(2,4- R IE)-2-(1H-1,2,4- = Mp-1-3E) 2, 3k
(E)-3-(Ia] SRR A IR IR (V) = 1 Efi £, e
69%, 14 1. 99.6~102.3°C ,'HNMR (400 MHz, CDCly
8:8.06 (s, 1H) .7.91 (s, 1H) .7.66 (d,J=16.0 Hz, 1H .
7.30 (dd,J=14.4,8.0 Hz,3H) .7.22 (t,J=6.8 Hz,2H) .
6.89~6.82 (m,2H) .6.46~6.39 (m,2H) .4.72~4.60
(m,2H .2.37 (s,3H) . “C NMR (101 MHz, CDCly
8:165.18.163.13 (dd, Jo=251.5,Jc=12.1 H2 .160.13
(dd, Je=251.5,Jc=12.1 H2) .152.08.146.87.143.77.
138.61.133.76.131.63.129.18 (dd,J=10.1,J=5.1 H2 .
128.86.128.79.125.47.119.67 (dd,J=13.1,J=3.0 HD .
116.11.111.86 (dd,J=21.2,J=3.0 H2) .104.44 (t,
J=25.3 H2) .68.47.52.46.21.23, HRMS ([M+H]" :
CaooH NSO, T 541370.136 0; SElI{E370.136 4.,

1-(2,4- K IE)-2-(1H-1,2,4- = W-1-JE) 2 5%
(E)-3-(hF FHE R L) NI TR IR (VI « 1 Bl i, Wi e

67%, ¥4 11 138.8~139.6°C . 'H NMR (400 MHz,
CDCly 6: 8.08 (s, 1H) .7.92 (s, 1H) .7.67 (d,J=16.0
Hz, 1H) .7.42 (d,J=8.0 Hz,2H) .7.22 (dd,J=14.4,
5.2 Hz,3H) .6.90 ~6.83 (m, 2H) .6.46 ~6.36 (m,
2H) .4.73~4.60 (m,2H .2.38 (s,3H ., *CNMR (101
MHz, CDCly 8: 165.32.163.13 (dd, Jo=251.5, Jo=
12.1 H2 .160.14 (dd,Jo=251.5,Jc=12.1 H? .152.07.
146.71.143.77.141.36.131.11.129.66.129.19 (dd,
J=10.1,J=6.1 H2 .128.26.119.72 (dd, J=14.1,J=4.0
Hz) .115.22.111.86 (dd, J=22.2,J=4.0 H2) .104.43
(t,J=2525H2 .6843.52.50.2147, HRMS ((M+H]D :
CooH ;F.N;O, 11 546370.136 0; 52 {E370.136 1,

1-(2,4- "R IE)-2-(1H-1,2,4- = M-1-JE) 2 5%
(E)-3-(BB I A ) WG TR IR (VID = [t [l 4, i
72%, #45 15.137.7~139.8°C , 'H NMR (400 MHz,
CDCly 8:8.06 (s, 1H) .7.91 (s, IH) .7.81 (d,J=16.0
Hz, 1) .7.51 (td, J=7.6, 1.6 Hz, 1) .7.38 (tdd, J=7.2,
5.2,1.6 Hz, 1B .7.26(dd, J=14.4,8.0 Hz, 1) .7.20~
7.14 (m, 1) .7.10 (ddd,J=10.8,8.4,0.8 Hz, IH .
6.90 ~6.82 (m,2H .6.53 (d,J=16.0 Hz, IH) .6.44
(dd,J=7.2,4.4 Hz, 1H) .4.66 (qd,J=14.4,6.0 Hz,
2H) . *C NMR (101 MHz, CDCI, 6: 165.00.161.42 (d,
Jer=255.5 H2 .163.17 (dd, Jo=252.5,Jc=12.1 HD .
160.16 (dd, Jo=252.5,Jc=12.1 H2 .152.15.143.78.
139.3(d,J=3.0 H» .132.25 (d,J=9.1 H» .129.32 (d,
J=3.0 H2 .129.23 (dd,J=10.1,J=6.1 H2 .124.50 (d,
J=4.0 H2) .121.95(d,J=11.1 H2 .119.57 (dd, J=14.1,
J=40H2 .11898 (d,J=7.1H2 .11625(d,J=222H? .
111.91(dd,J=21.2,J=3.0 H2) .104.48 (t,J=25.3 H2) .
68.67,52.45 . HRMS ([M+H] " : C,;H,,FsN,0,it 574
374.111 0; SEMI{E374.110 8,
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1-(2,4- 5 R IE)-2-(1H-1,2,4- = Mp-1-36) 2 5
(E)-3-([A 5 R I NI R g (VI « 1 (o [l 4, iR
75%, 15 15.119.6~121.1°C, '"H NMR (400 MHz, CDCLy)
8:8.05 (s, 1) .7.92 (s, 1H) .7.63 (d, J=16.0 Hz, 1) .
7.36 (td,J=8.0,5.6 Hz, 1H) .7.28 (d,J=8.8 Hz, 10 .
7.25~7.18 (m, 2H) .7.10 (td, J=8.4, 1.6 Hz, 1H .
6.91~6.83 (m,2H) .6.46~6.39 (m,2H) .4.66 (qd,
J=14.4,6.0 Hz,2H) , “C NMR (101 MHz, CDCl, §:
164.78 .163.19 (dd, Je=252.5, Jo=12.1 H2) .162.92
(d, Je=247.5 H2 .160.18 (dd, Jo=252.5, Jey=12.1
H2) .152.17.145.20 (d,J=2.0 H2 .143.77.136.02 (d,
J=7.1 H2) .130.51 (d,J=8.1 H2) .129.26 (dd,J=10.1,
J=5.1 H2) .124.28 (d,J=3.0 H2) .119.50 (dd,J=13.1,
J=4.0 H2) .117.82.117.65 (d,J=22.2 H2 .114.41 d,
J=22.2 Hz) .111.92 (dd,J=21.2,]=4.0 H2) .104.51 (t,
J=25.3 Hz) .68.76.52.40 , HRMS ([M+H] ") :
CoH FN;OL 541374111 05 S 3741111,

1-(2,4- AR FE)-2-(1H-1,2,4- = M-1-FE) 2 3
(E)-3-Cf S A ) I I FR T (VD = 1 €0 [l 44, iR
78%, 145 15.145.3~148.1°C . '"H NMR (400 MHz, CDCL)
8:8.07 (s, 1H) .7.93 (s, 1H) .7.66 (d,J=8.8 Hz, 1H) |
7.55~7.49 (m,2H) .7.29~7.21 (m, 1) .7.13~7.05
(m,2H) .6.92~6.83 (m,2H) .6.43 (dd,J=7.2,4.4 Hz,
1H .6.36(d,J=16.0 Hz, |H) .4.66 (qd,J=14.4,6.0 Hz,
2H) . "CNMR (101 MHz, CDCI, 8: 165.02.164.14 (d,
Jer=252.5 Hp .163.17 (dd, Jo,=251.5,Jc=12.1 HD .
160.16 (dd, Jo=251.5,Jc=12.1 H2 .152.11.145.33,
143.78.130.24.130.15.130.10 (d, J=4.0 H2) .129.23
(dd,J=10.1,J=5.1 H» .119.59 (dd,J=13.1,J=4.0 H?) .
116.24.116.13 (d,J=3.0 H2) .116.02.111.90 (dd,
J=21.2,J=4.0 Hz) .104.49 (t,J=25.3 Hz) .68.62.
52.44, HRMS ([M+H] ™ : CoHF;N;0, 11 5 Al
374.111 0; SEME374.112 1,

1-(2,4- R IE)-2-(1H-1,2,4- = M-1-FE) 2 3
(E)-3-(AB S A NG TR IR (VI = 1 [ 4, 1%
72%, 1% 15.155.1~157.2°C . '"H NMR (400 MHz, CDCl)
8:8.13 (d,J=16.0 Hz, 1HD .8.06 (s, I ,7.92 (s, 1HD |
7.62 (dd,J=7.6,1.2 Hz, 1H) .7.43 (d,J=8.0 Hz, 10 .
7.36~7.31 (m, 1H) .7.30 (d,J=8.0 Hz, 1H) .7.28~
7.22 (m, 1H) .6.88 (dd,J=13.2,5.6 Hz,2H) .6.47 ~
6.38 (m,2H) .4.67 (qd, J=14.4,5.6 Hz,2H) , "C NMR
(101 MHz, CDCIy 8: 164.64.163.20 (dd,Jo=251.5,
Jer=12.1 H2 .160.19 (dd, Jo;=251.5, Jo=12.1 H2) .
152.18.143.80.142.32.135.16.132.06.131.54.130.25.

129.25 (dd, J=10.1,J=5.1 H2) .127.66.127.12,119.53
(dd, J=14.1,J=4.1 H2) .118.98 .111.94 (dd, J=21.2,
J=3.0 H» .104.52 (t,J=25.3 H2) .68.79.52.43, HRMS
([IM+HIH : C,H,CIEN;0, 3 541390.082 0 523l
{£390.081 2,

1-(2,4- SR A HE)-2-(1H-1,2,4- = Mp-1-FE) 2, %
(E)-3-([A1 R I8 NI R 1 (Vb = 11 68 [ 44, iR
74%, 15 15101.1~103.4°C . '"H NMR (400 MHz, CDC)
5:8.06 (s, 1) .7.93 (s, 1H) .7.62 (d,J=16.0 Hz, 1H) .
7.51 (t,J=1.6 Hz, 1H) .7.41 ~7.38 (m,2H) .7.36 ~
731 (m, 1H) .7.25 (dd,J=12.8,10.4 Hz, 1H) .6.92 ~
6.84 (m,2H) .6.47~6.41 (m, 2H) .4.66 (qd, J=14.4,
6.0 Hz, 2H) ., “C NMR (101 MHz, CDCIy 8: 164.89 .
163.19(dd, Jo=252.5, Jo;=12.1 H2) .160.18 (dd, Jo.=
251.5,Jc=12.1 H2 .152.18.144.98.143.77.135.61 .
134.97.130.62.130.17.129.26 (dd, J=10.1,J=5.1 H?) .
127.89.126.45.119.49(dd, J=13.1,J=4.0 H? .117.89.
111.93 (dd, J=22.2,J=4.0 H2) .104.52 (t,J=25.3 H2) .
68.77.52.40, HRMS ([M+H]" : CH,CIF.N,0,1t
$45390.082 0; 5L M1 390.081 9.,

1-(2,4- A IE)-2-(1H-1,2,4- = M-1-FL) 2, 3
(E)-3-(C0f AL NI R T CVID = 1o [ 44, iR
76%, 145 15.142.8~144.1°C . '"H NMR (400 MHz, CDCL)
8:8.06 (s, 1H) .7.92 (s, 1H) .7.63 (d,J=16.0 Hz, |H) |
7.45(d, J=8.4 Hz,2H) .7.36(d, J=8.4 Hz,2H) .7.28~
7.21 (m, 1H) .6.91 ~6.83 (m,2H) .6.46 ~6.37 (m,
2H) .4.66 (qd, J=14.4,6.0 Hz, 2H) . “*C NMR (101
MHz, CDCIy 8: 164.91.163.19 (dd, Jo;=251.5, Jo;=12.1
H2) .160.17 (dd, Jo;=252.5,Jc=12.1 H2) .152.11,
145.19.143.78.136.75.132.31.129.40.129.23.129.22
(dd,J=14.1,J=4.0 H2 .119.52(dd,J=14.1,J=4.0 H?) .
116.95.111.92 (dd, J=21.2,J=3.0 H2 .104.51 (4,
J=25.3 Hz) .68.70.52.42, HRMS ([M+H]" :
CoH,CIFN;O, T 54£390.082 0; 5ZM{i390.081 2.,

1-(2,4- A IE)-2-(1H-1,2,4- = W -1-3E) 2. 3
(E)-3-(ZR IR AR F) N I R T (VI = 10 [ 44, fie R
69%, 15 15.136.9~139.1°C . '"H NMR (400 MHz, CDCl)
5:8.10(d,J=16.0 Hz, IH) .8.08 (s, 1) .7.93 (s, 1HD .
7.64~7.59 (m,2H) .7.34 (t,J=7.6 Hz, 1H) .7.29 ~
7.22(m, 21 .6.91~6.84 (m,2H) .6.44(dd, J=7.2,4.4
Hz, 1H) .6.38 (d,J=16.0 Hz, IH) .4.68 (qd, J=14.4,
6.0 Hz, 2H) ., “C NMR (101 MHz, CDCly 8: 164.51 .
163.18 (dd, Jo;=251.5,Jc=12.1 H2 .160.16 (dd, Jo;=
252.5,Jc=12.1 H2) .152.16.144.85.143.81.133.80.
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133.49.131.69.129.22 (dd,J=10.1,J=5.1 H2 .127.76.
127.74.125.57.119.52 (dd,J=13.1,J=4.0 H2 .119.16.
111.93 (dd, J=21.2,J=3.0 H2) .104.50 (t,J=25.3 H2) .
68.78.52.41, HRMS ([M+H] P : C,,H,,;BrF:N;0, 1
$H{11434.031 0; SEl{E434.031 2,

1-(2,4- "R FE)-2-(1H-1,2,4- = Mp-1-FE) 2, 3
(E)-3-([A 2RI N I R 1 (VIO = 11 (o [ 44, iR
66%, J# 15107.4~110.1°C . '"H NMR (400 MHz, CDCI,)
5:8.05 (s, 1H) .7.92 (s, 1H) .7.66 (s, 1H) .7.59 (d,
J=16.0 Hz, 1H) .7.52(d, J=8.0 Hz, 1H) .7.42(d, J=8.0
Hz, 1H) .7.25 (t,J=12.4 Hz,2H) .6.91~6.83 (m,2H) .
6.46~6.39 (m, 2H) .4.66 (qd,J=14.4,6.0 Hz,2H) .
3C NMR (101 MHz, CDCly 8: 164.70.163.20 (dd,
Jer=252.5,Jc=12.1 H2 .160.19 (dd, Jo;=251.5, Jor=
12.1 Ho .152.15.144.88.143.78 .135.88.133.52
130.83.130.42.129.26 (dd,J=10.1,J=6.1 H2) .126.89.
123.05.119.47 (dd, J=14.1,J=4.0 H» .117.91.111.93
(dd,J=21.2,J=3.0 H2) .104.52 (t,J=25.3 H2) .68.78.
52.39, HRMS ([M+H]1 ™" : C;tH,,BrFN;0, v 5 Al
434.031 0; 5L INI{E434.030 8.

1-(2,4- 5 R IE)-2-(1H-1,2,4- = Mp-1-6) 2 FE
(E)-3-(RF K 38 U M 2 15 (VD + 1 € ] A, 8%
63%, J# 1136.4~138.2°C . 'H NMR (400 MHz, CDCl,)
8:8.05 (s, 1H) \7.91 (s, 1K) .7.61 (d,J=16.0 Hz, 1B .
7.52(d,J=8.4 Hz,2H) .7.37(d,J=8.4 Hz,2H) .7.28~
721 (m, 1H) .6.91~6.83 (m,2H) .6.46~6.38 (m,2H) .
4.66 (qd,J=14.4,6.0 Hz, 2H) ., *C NMR (101 MHz,
CDCI 8:164.91.163.19 (dd, Jo=252.5,Jc=12.1 H2) .
160.15 (dd, Jo;=252.5,Jo=12.1 H2) .152.14.145.27.
143.78.132.73.132.21.129.59.129.26 (dd, J=10.1,
J=6.1 H2 .125.15.119.52 (dd,J=13.1,J=4.0 HD .
117.07.111.93 (dd,J=21.2,J=4.0 H2) .104.52 (t,
J=25.3 Hz) .68.73.52.42, HRMS ([M+H] ") :
CoH . BrF.N,0, 11 5715 434.031 0; 52 434.029 7.,

1-(2,4- "R IE)-2-(1H-1,2,4- = Me-1-5E) 2, %
(E)-3-(&B LRI I TR IR (VI = € [l 44, g e
54%, ¥ £149.7~152.5°C . '"H NMR (400 MHz, CDCl,)
6:8.19(d,J=16.0 Hz, 1H ,8.10 (s, 1H) ,8.07 (d, J=8.4
Hz, 1D ,7.93 (s, I ,7.65 (dt,J=14.4,7.6 Hz,2H ,
7.57 (t,J=7.6 Hz, 1) ,7.31~7.22 (m, 10 ,6.88 (t,
J=9.2 Hz,2H) ,6.44 (dd, J=7.6,4.4 Hz, 1H) ,6.33 (d,
J=160Hz, 11 ,4.67 (qd,J=14.4,5.6 Hz,2H) . "C NMR
(101 MHz,CDCIy 8:163.87,163.25 (dd, Jo;=252.5,
Jer=12.1 H2 .160.2 (dd, Jo;=252.5, Je=12.1 H2) .

152.19.148.18.143.89.141.83.133.66.130.72.130.08.
129.29 (dd,J=10.1,J=5.0 H2 .129.11.125.06.121.56.
119.35(dd, J=13.1,J=4.0 H2 .112.01 (dd, J=21.2,
J=4.0 Hp .104.55 (t,J=25.3 H2) .69.01,52.41, HRMS
([M+HI : C,H FNO, 1 A1 401.106 05 52 I
401.104 3,

1-(2,4- " AR IE)-2-(1H-1,2,4- = Mp-1-FE) £, 3k
(E)-3-([AMHHE A IE) R R R (VI - il 44, e
55%, 15 1i151.8~154.3°C . '"H NMR (400 MHz, CDCly
5:8.38 (s, 1H) .8.25 (dd,J=8.0, 1.2 Hz, 1H) .8.06 (s,
10 .7.92 (s, 1) .7.81 (d,J=8.0 Hz, I .7.71 (d,
J=16.0 Hz, 1H) .7.59 (t,J=8.0 Hz, 1H) .7.28 (dd,
J=14.4,8.0 Hz, 1H) .6.88 (t,J=8.4 Hz,2H) .6.56 (d,
J=16.0 Hz, 1H) .6.45(dd,J=7.6,4.4 Hz, 1H) .4.67 (qd,
J=14.4,6.0 Hz, 2H) . ”C NMR (101 MHz, CDCl, §:
164.35.163.25 (dd,Je=252.5,Jc=12.1 H2) .160.22
(dd, Je=251.5,Jc;=12.1 H2 .152.25.148.62.143.80.
143.62.135.54.133.86.130.05.129.34 (dd, J,=10.1,
Jer=6.0 Ho) .124.95.122.47.119.65.119.32 (dd, J=
13.1,J=4.0 H2 .111.99(dd,J=21.2,J=3.0 H2) .104.58
(t,J=25.3 H») .69.05,52.33, HRMS ([M+H] " :
CuH L FN,O, 754 401.106 0; SZI{401.104 5,

1-(2,4- S A IE)-2-(1H-1,2,4- =M -1-3L) 2, &
(E)-3-ChH i 2 I N IR R TS (Vo) + 168 [ 4, iR
59%, 44 1173.3~174.7°C ., '"H NMR (400 MHz, CDCIy
5:8.25 (d,J=6.8 Hz,2H) .8.06 (s, IH) .7.93 (s, 1) |
7.70 (d,J=16.0 Hz,3H) .7.26 (s, 1H) .6.88 (s,2H) .
6.55 (d,J=16.0 Hz, 1H) .6.45 (s, IH) .4.66 (s,2H) .
3C NMR (101 MHz, CDCIy §: 164.27.163.30 (dd,
Jer=253.5,Jc=12.1 HD .160.26 (dd, Jo=251.5, Jor=
12.1 Hz) .152.26.148.73.143.80.143.56.139.84
129.38 (dd,J=10.1,J=6.1 H2 .128.84.124.19.120.74.
119.27 (dd, J=13.1,J=4.0 H» .112.01 (dd,J=21.2,
J=3.0 H2) .104.62 (t, Jo;=25.3 H2) .69.18.52.32,
HRMS ([M+H]" : CoH FN, O, 51E401.106 0; 52
M{E401.105 9.

1-(2,4- A IE)-2-(1H-1,2,4- = M-1-38) 2, 5%
(E)-3-(41 FARBE 2RI N I R T (VIp) = 11 £ ] 44k, it
3%, B 112.2~113.1°C . 'H NMR (400 MHz,
CDCly 8:8.09 (s, IH) .8.01 (d,J=16.0 Hz, 1H) .7.91
(s, 1H) .7.50 (dd,J=7.6,1.6 Hz, IH) .7.40~7.35 (m,
1H .7.24 (dd,J=132,104 Hz, 1B .6.97 (t,J=7.2 Hz,
11 .6.92 (d,J=8.4 Hz, 1K) .6.90~6.82 (m,2H .6.54
(dd,J=16.0,5.2 Hz, 1H) .6.43 (dd,J=7.0,4.4 Hz, 10 .
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4.67 (qd,J=14.4,6.0 Hz,2H) .3.90 (s,3H . "C NMR
(101 MHz, CDCLy 8:165.67.163.08 (dd,Jo=251.5,
Jer=12.1 H2) .160.09 (dd,Je;=251.5,Jc=12.1 H2) .
158.48.151.91.143.80.142.20.132.05.129.21.129.13

(dd,J=10.1,J=5.1 H» .122.77.120.69.119.79 (dd,
J=14.1,J=4.0 H» .116.72.111.81 (dd, J=21.2,J=3.0
H2 .111.14.104.37 (t,J=25.3 H2) .68.27.55.47.52.56,
HRMS ([M~+H]" : CoH-FaN;O5 1 541386.131 0; 5K
MME386.130 7.,

1-(2,4- 5 R FE)-2-(1H-1,2,4- = Mp-1-56) 2 5
(E)-3-(Ia) FHAR LRI IR TR IR (VI « 1€ il 4%, 0
KT4%, ¥ 15.77.6~79.7°C. '"H NMR (400 MHz,
CDCly 8:8.06 (s, 1H) .7.91 (s, 1H) .7.65 (d,J=16.0
Hz, 1H) .7.33~7.21 (m,2H) .7.10(d, J=7.6 Hz, 1H .
7.04~7.01 (m, 1H) .6.95 (dd, J=8.0,2.0 Hz, 1H) .
6.90 ~6.82 (m,2H) .6.46 ~6.38 (m,2H) .4.66 (qd,
J=14.4,6.0 Hz,2H) .3.82(s,3H . “C NMR (101 MHz,
CDC1 6:165.07.163.14(dd, Jo=251.5,Jo=12.1 HD .
160.14 (dd, Jo=251.5,Jc=12.1 H2 .159.87.152.09.
146.60.143.77.135.14.129.92.129.20 (dd, J=10.1,
J=5.1 H2) .120.98.119.61 (dd, J=14.1,J=4.0 H2 .
116.70.116.64.112.97.111.86 (dd,J=21.2,J=4.0 Ho .
104.45 (t, J=25.3 Hz) .68.55.55.28.52.44 ., HRMS
([IM+HI : CuoHFN;O5 71 541 386.131 05 SEJE
386.1310,

1-(2,4- R IE)-2-(1H-1,2,4- = Mp-1-FE) 2, 3
(E)-3-Chf AR EE R BE) A R IR (VD = 1 €[] 4%, Wi
FT7%, ¥ £131.2~135.8°C . 'H NMR (400 MHz,
CDCly 8:8.08 (s, 1H) .7.92 (s, 1H) .7.65 (d,J=16.0
Hz, 1H) .7.48(d,J=8.8 Hz,2H) .7.28~7.21 (m, 1H) .
6.95~6.88 (m, 2H) .6.88 ~6.83 (m,2H) .6.43 (dd,
J=6.8,4.4 Hz, 1K) .6.31(dd, J=16.0, 6.4 Hz, 1H) .
4.73~4.60 (m,2H) .3.84 (s, 3H) , "C NMR (101 MHz,
CDCly 6:165.46.163.15(dd, Jo=252.5, Jo=12.1 HD .
161.76.160.10 (dd, Jo=251.5,Jc=12.1 H2 .152.00.
146.36.143.78.130.01.129.15 (dd, J=10.1,J=6.1 HD .
126.55.119.77 (dd, J=14.1,J=4.0 H? .114.35.113.68.
111.84 (dd, J=21.2,J=4.0 H2) .104.41 (t,J=25.3 H2 .
68.30.55.35.52.52, HRMS ([M+H]" : C,oH,;F,N;O;
TEE386.131 0; SN 386.129 9.,

1-(2,4- FAAHE)-2-(1 H-1,2,4- = Me-1-355) A PR
LR (VI = A A4, ICR80%, 45 11120.7~122.4C
'"HNMR (400 MHz, CDCly 6:8.07 (s, 1H) .7.92 (s, 1H) .
7.70 (dd, J=16.0,3.6 Hz, IH) .7.52 (dd, J=6.8,2.8 Hz,

2H) .7.41~7.37 (m, 3H) .7.25 (dd,J=12.8,10.4 Hz,
1H) .6.90~6.83 (m, 2H) .6.47~6.40 (m, 2H) .4.66
(qd,J=14.4,5.6 Hz,2H) ., “C NMR (101 MHz, CDCly
8:165.13.163.15 (dd, Jo=252.5, Jo=13.1 H2) .160.14
(dd, Jos=251.5,Jc=13.1 H2 .152.05.146.69.143.78.
133.81.130.79.129.20 (dd, J=10.1,J=6.1 H2 .128.92
128.25.119.63 (dd, J=14.1,J=3.0 H? .116.36.111.89
(dd, J=22.2,7=3.0 H2) .104.46 (t,J=25.3 H2 .68.53.
52.46 , HRMS ([M+H] ") : C\HsFoN,O, 11 5 18
356.121 0; SEMIE356.121 1,
1.3 BAZH BN
25 SCHR[19) 7 W 22 A= K ORI, et &)
VIa~ VI 6 AR 4709 Jir 0 127 1R 3% 15 1 o 24771 o et
WJE R 50 mg/L, LA 3 PR AR TR R A A I g 0 L 24
), BN R B3R B PFE AT mm, $X (D T
AN,
1/%:% % 100 (D

ck

P DA, % Dol 235 UM IR BLAT,
mm; DA 257 AL B R 7% ELAT, mm.,

TR R A P AT EC W e, R H
K AEDPS18.107H 5L ECs[1195% BH5 X [H] .

SR Vb P 220, UARAL A ) Via~ Vs ST A
W90 T4 B R B TS T . 25 70 R IR R 50
mg/L, Bz 2 PR A R A1 209 1€ 11 A A8 77 771 Ay 6 i 2
A, BRI IR E S, % Q) TSI % .

0/ — Dc_ Dt
1%=9 OkDO x 100 @

ck
s ODG MBS IF Ji 25 1 15 7 58 TR 3
OD N FEE G35 29 W s 72 35 W6 s AR IEOD
W SRR ODY LW R OD L %,

2 ZRE5iTiR

2.1 ##Mb ki

7E'H NMRH, = R ER (1 24N 55 98 S A0 24 0
® 7£8.09~7.902 [i], K ¥k I Ar-H ¥ 224 7E8.38~
6.39Z [F) o 52 FIF JRU1 1AW L7 0N 52 ), A7 1) &
AT A=A IR 532 3 5 52 21 1R W PR 7 280
WA, A AR TG ) =318 3 . A
J5 - 11 0 R 5 ) 9 TR A E A B 104,73 ~4.60 2
i) lE A AR 6.46~6.382 1], 7E°C NMR T, Bk
B (MAG 2 AL RS 165 T, — 3838 2 F I 15%
M) g 2R A B DY 26U P 24 5k 2 3] R LA 163 1 160 B
1 5 52 1N F I 56 10 1717 8l RS X Vg [ ik, B A F it

_34_



2024 4£ 8 H

EAL, A5 = ISk A P A A IR A 220 1 e B A 0

- HHABAL B XS A7, A0 25 A RS B 17 = 34 G B, B
TE164F116 1T s ZRFR E LA B I 1A A 7% tH IR
TE139~104( 3T s —MEER 20Nk 23 ) 75 152 F1146
BRI 5 5 A e H DR SS PR UL 5 L I F) PR Sl 7
S5 LR S
22 BARLSBRITARA TR

PR B TE RN 2 R AR 1 25 R A
50 mg/LI, H btk &9 VIekt T A RE % 195 18 3 Al
R85 AT RN R A JEL 0 B T AR A A A R ) A
1T, F051 323 531 4 60.23% . 67.19%F160.32%: 1k &
Wy VIR VIS5 7K R SORG 05 AR AT R I 1R 40 e v

AR X6 250 e 3 R AR 1 B M AR I 3 A X 7K R
SURE PG R 5 5t B T P 8% TR 4 R AL Y
R IR L L A B R 1 220 K48 | TR AL
WAL o o0 B X6 2R e BT (10 8% T i P 2R
FI s PR RIA_E A CHE D 1 7 BE I, 7 A
A7/ Li R TN RN TR VA AV At 7/ B 8 N
HCAREE g W v 5 HE I, &R A S S T 20K
R LI VASPOEVAS R e dEr 7/ e N E Wi i e =R e
T35S, S AR BRI R 5 . AR I,
A3 R PRI S QA > T 67 > X 7 5 BRAR S
ABritf , B PR RSN A 07 > (8L > &4

F=1 Bk EW3T 6 FiwIE BB K50 & &= %

Ay N Ty KRG 5 TR 5 L I T TR ANBE B FEE RTINS A PRI
Via 4037+ 1.61 35.53£0.67 46.41£0.98 30.34+£1.95 43.06+1.24 53.46+1.20
VIb 39.94 +0.49 3437+1.35 50.94 +1.08 22.47+1.69 3829+ 1.72 50.77+1.76
Ve 46.46 +1.70 60.23 +1.87 67.19 £1.62 35.56 +1.82 60.32 +1.37 5423 +0.67
VId 28.05+1.30 53.01+1.35 4422+ 1.24 13.76 £1.75 3452+ 1.19 51.92+1.33
Vle 34.28+1.77 50.68 + 1.35 39.78 £ 1.01 26.01+1.44 26.59+0.69 47.69+0.67
VIf 50.71 +1.47 45.55+1.26 47.03£0.81 33.15+0.97 18.06 +1.37 39.23+0.67
Vig 53.54+1.61 36.78 £1.20 45.63 +0.94 0 2579+ 137 3731%1.76
Vih 42778 +2.45 49.20+1.49 58.44+1.08 21.91+0.97 17.66 +1.91 4942+ 185
VIi 5552+ 1.30 3631+ 1.78 58.91+1.89 3455+1.29 22424124 44.62+1.15
VIj 40.23+0.49 39.61+1.68 36.88 % 0.54 3427+ 1.69 29.56+1.50 46.92+1.15
VIk 56.66%1.70 46.17+1.53 47344072 25.00+ 1.46 28.17+0.69 33.46+1.33
Vi1 60.34 +0.49 5720+1.78 57.53+0.57 35.11+0.84 34.92+1.24 43.85+1.76
VIim 16.29 +0.42 50.68 +1.35 18.84 +0.48 37.64+1.46 16.67+1.19 46.15+ 145
Vin 2550 +1.77 13.40+1.35 8.28+0.98 2416+ 1.69 0 10.77 £ 1.76
Vlo 47.88+1.96 18.45+1.17 20.19+0.96 21.91+0.97 0 10.38 +1.33
VIp 48.44+0.98 31.46£2.05 20.00 +0.54 38.76 + 1.75 26.19+1.19 33.85+1.76
Viq 50.14 £1.30 3340 £1.68 50.31+1.88 0 46.03+0.69 59.62%1.15
VIr 5524 +1.49 4330+1.78 53.75+1.43 38.20£0.97 15.08 +0.69 30.58 +0.88
Vs 63.88+1.95 42524135 59.84+1.18 20.79 + 1.69 3270+ 0.96 51.92+1.76
S AR 74.50 +1.85 0 0 0 0 4231+1.73
9 e 100.00 64.95 +0.67 100.00 100.00 92.46 % 0.69 90.00 % 0.67

VT R N 3 U S IIMH + ARAEZE ; 25700 TR IR 50 me/L.

FR BB 05 &5 B, 2000 e v ME AP e &4
X IR T B TRTE C a0 NR2IM B FTLLE Y, (U5
W) VLo Xof 7K R 28 B o 1T %) 400 B 36 M R, JLECs Ay
9.22 mg/L, =1 10 24 7 MEEECs (6.14 mg/DD

xR2 #HoUAWMIKEESERER ECy
Y 0, =3
e BHEEE ;ﬁ z (iZji) ,;fﬂf’i/”u
Vlc v=4.662 9+0.349 5x  0.9809 9.22 73~11.6
VId v=4.3974+0.4419x 0.9845 23.09 17.7~30.1
Vi1 v=4.546 6+0.343 0x 0.9939 20.99 17.8~24.6
I I v=4.639 4+0.457 6x 0.9839 6.14 4.9~17.6

23 BARKESMBRIFTEAEH

BRI BRIk R 5 R W3, 4l AR 7
7 RIS R 50 mg/LIN, 4k 24 VI AT Vst 7K A
F1 IR0 B AR 2 90 531 4 27.20%H1126.69%» 5 J 2
A HE TR (29.35%) F120% M B 4 5 77 771 (29.04%) #H
s AP VIDGS 35 50 75 A 8 B0 46 2204 26.11%
T T 20%E B 4 BV 1) (20.59%) 5 46 &) Vg Vih
T 5 I AR BRI BT 1) A0 161 26 23 3l 49 28.37%H1133.56%,
5200 B A BF A (30.05%) #1124 ; 4k 44 VI VIh
XA 22T A3 B TR 261 26 23 il 249 22.24%F1122.38%,
I F20% W 15 Hi B VT (27.41%)
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G A 68 7 0 T R BT TSR XU B A 2R 2 T
A7 AT 1R 3% 0 0 1 2 R R B s AL R R A _E AR
oy R IR, 6 (0 HRA A & 0 (s 2 8 148 LT
A7 o 73 AT R AR Al 9 11 PR 8% TR 4 SR B -

PIFERR AR IR EICAIE S i 38 I, AR RS PR R A T
REJJ 3G I 3 ot ARG AR IR R I 0 il SE
XA BAR AL A 4 6 HE R S B 4l B AR PR AR T TR A
FIERAT .

x3 HirLEWIT 5 T R 45 A ARSI 2 o
Ay KT 1A R MG 5020 0T RS A BB A T R B
Via 14.88+1.07 6.55+1.96 6.46+1.85 2.5440.88 0
VIb 27.20+2.49 8.91+2.00 7.96 +2.43 552+1.73 0
Vic 17.54 +1.94 9.64+2.77 17.65 % 0.86 13.63£3.03 2224+2.44
VId 0 0 0 0 0
Ve 0 0 0 0 0
VIf 0 11.09 £3.26 0 7.92+0.79 0
Vig 7.98+1.88 0 0 28.37+1.97 0
VIh 6.90+1.48 0 6.35+2.84 33.56+4.25 22.38+4.06
VIi 9.97+0.31 0 0 21.94%1.50 4.40+222
Vij 2439+1.92 13.40 £3.22 10.40 £3.75 19.83 £4.08 8.27+1.40
VIk 24.49 +2.53 9.12+2.67 7.96+3.50 20.55+2.45 6.09 +1.43
VI 13.80+ 1.81 4.11+0.74 26.11+1.53 7.63+£3.27 19.28 £ 1.61
VIm 4.50+0.58 0 0 11.67+3.70 0
VIn 16.56 £2.38 0 0 13.01£0.80 0
Vlo 18.97+1.19 0 15.85+1.69 16.90 £2.76 21.53+1.36
VIp 0 15.93+2.57 0 11.33+3.05 0
Viq 7.41+2.53 0 0 15.17+1.75 0
VIr 22.24+2.80 0 0 9.36+2.61 0
VIs 26.69+2.30 14.82+2.57 0 4.08+0.86 0
SRR 29.35+2.36 0 0 8.16+1.08 0
205 P i 7 7 29.04 +2.20 343+2.33 20.59+3.63 30.05+2.50 27.41 1 1.64

T R Hds A 3K AR + AR s 250 BRI 50 mg/L

3 &g

ALV FEG T R A = M R RE R R AT AR
), BT HbsAL &)1 24 HNMR | "CNMR .HRMS 4%
FIZRAE o 73 B A A5 W) W FE R B 2R AN [ AR SE T %
SR AN B35 PE R 52 - 4 UL A 4-CHs, (&)
VI e 75 J0E F2 3 50 mg/ LI, S 7K e 3% 1 9 1 3 ot
L2 AR B A R TEL S TR AT R AT BRI E T SR
BE TSR T-60%; Foad H A — 5 I AR AN R, %)
AR ST R B R A 11 23 AL T 20 %% 18 TR 4 8 7 771
G VIe B — @ R B TE 5 R g B v, WIE R
e P W — DI IR N FHANME

RO MR R EEREEAT A RS — AR
RTFT A0 B3, U A PR IR IR v B S — M B 3L ]
EH S 30 LLREERR M58 S, PHEZIR G0, v IF K&
HB R AR AL S
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