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Abstract Based on the structure of natural product aspernigerin, a series of novel tetrahydroquinoline compounds containing
thiocarbonyl moiety were designed and synthesized. The structures of the title compounds were confirmed by 'H NMR, "*C
NMR and HRMS, and the crystal structure of (E)-3-(4-fluorophenyl)-1-(4-(1,2,3,4-tetrahydroquinoline-1-carbonothioyl)
piperazin-1-yl)prop-2-en-1-one (5J) was determined by X-ray single crystal diffraction. The bioassay results indicated that
(E)-1-(4-(1,2,3,4-tetrahydroquinoline- 1-carbonothioyl)piperazin-1-yl)-3-(o-tolyl)prop-2-en-1-one (5b) exhibited good anti-
fungual activity against Valsa mali (ECsp=3.04 pg/mL), which was better than the commercial fungicide fluoramide (ECso=
9.16 pg/mL).
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Figure 1 Some drugs molecules containing quinoline or pipera-
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MR EGE T UUE Y, DU MR L 3-02 1 2 AN R T
BT 52 2 2-f0 0 4-17 i 7 Ifsgmn, 29y 8% BHiE, %
RIFEAE 6 1.88~2.00 &b; HLZEAIFELE 6 2.75 AbIME 5l
ST VUSRS 4-17 5 7 115 5, BRI5Z 3-00 5 1 s 3
Iy RN=EIE, BEEECN 6.7 Hz; WUEMEMIF 2-611) 2
AT, AL N TR, A ks % s,
HEREHR L 8 MATESEES, EIFEAE o
3.54~4.04 HHES; 6 7.80 £ 7.26 IHAME 5N C=C
WEERIME S, 24000 C JRT-REm, r 58X, H6
WA 154 Hz, HRDHARRF EEARR 75 5. 78
IR E H, BARPRER C BT BEN o
164.25; BiFkIER C i1, HT % N E TR, 15
il 188.72, MUKIA#S; 6 119.2~141.67 JZRIFAI
C=C XUt I C JE1 15 5Ug; DYEMEmRIR b 2-Af C,
BT N R0 SEH RSB, fBEN 6
50.47; DUEMEWIR & 4671 C 5RAMIE, Bk,
RAE A 2638, VUAMEMKIS b 3 C AifBMEA o
23.10; WRMEIA I 4 A C BIRLREAE 7058 6 50.18, 49.52,
44.13 F141.22.
1.3 B#rtE1 5 RN

R HRIE B ARG AV SRS, ST H bR LA
Y osj AT T X ST 4 AT 8 4 A (CCDC 5 R
1847462), L&) 5j Wb iRgs ) WL 2, Wb &9 55 ¥
TR OHE, TR S MR A, B, =S
BERER, BH JERRICam i gk, ikt R iE$
sk, FT X BFRATE .
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Figure 2 Crystal structure of compound 5j

& P2i/c, S E: a=19.8075(18) A, h=5.9150(4)
A, ¢=17.4602) A, «a=90.00°, f=102.567(12)°, y=
90.00°, ¥'=1996.6(3) A’; D.= 1362 glem’; Z=4;
F(000)=864; x=0191 mm "', AL HIMEIE 51 —FhE
Bl F: R, =0.0385 [I>20(I)], wR,=0.0765, R;=0.0542,
wR,=0.0799 (FT 5 $4is).
1.4 HY7EMH

R PR EHE R, 7E 50 pg/mL RE T, Hirtk
G Sa~5n X 8 B S IR 3 R I AN [RI R FE 4 |
W, JCHRALEY) Sb X3P BRI B 0 40 )
(84.02%)55 f HE 24 75 UL i (81.47%)AH 4. tbAk, th&
V) Sa A1 Sm 9 [RIREXSE SR BRI T AT A

F1 AL EY) Sa~5n BRI I EGEDH]2/%)"
Table 1 In vitro antifungal activity of target compounds Sa~Sn (inhibitory rate/%)

Compd. R HEREZ  HNKE  EREE NEAE eI N KRG MREE
5a H 73.73 32.63 72.93 37.05 16.06 36.35 48.77 27.33
5b 2-Me 75.72 27.54 84.02 22.77 33.94 24.17 27.27 18.98
5¢ 2-Cl 35.51 17.37 60.06 19.64 37.61 19.74 42.94 16.45
5d 3-CF; 40.38 17.37 35.21 17.41 10.55 14.76 24.85 18.39
Se 3-OMe 28.74 15.87 66.17 26.93 16.06 28.73 0.72 15.84
5f 3-Cl 69.75 17.80 22.78 21.43 34.40 19.19 37.73 15.67
5g 4-Me 30.33 33.05 57.84 39.73 15.14 26.94 56.75 24.61
5h 4-CF; 34.62 42.37 16.57 45.98 42.66 26.38 36.20 21.89
5i 4-NO, 31.93 24.58 39.64 28.57 29.82 13.10 38.34 18.39
5j 4-F 50.66 26.27 54.73 35.71 15.60 34.13 42.64 24.61
5k 4-C1 42.85 25.42 25.00 20.98 17.43 18.08 33.44 22.28
51 4-Br 49.84 15.68 11.24 17.86 11.93 23.62 44.79 25.00
S5m 4-OMe 38.73 31.35 75.74 32.09 9.00 38.51 26.81 20.20
Sn 2,6-Cl, 62.18 11.44 2411 15.18 14.68 38.01 32.21 15.28
LN 95.03 79.79 81.47 35.52 45.62 98.31 98.44 17.18
“ WRPEN 50 pg/mL.
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Table 2 ECs, of compound 5b against Valsa mali

Compd. y=ax+b  ECsy/(ugemL™") r
5b 1.0699x —0.5173 3.04 0.9779
EEN RS 0.8550x —0.8225 9.16 0.9589
2 g

FIF VS M S5 e R B, B IR BT 14 MR
DL SR IE 1087 25 A B R AL 45 440 11 Aspernigerin fiT4E
Y. Hinfe &Wes ¥4 '"H NMR. °C NMR fl
HRMS e, X 8 i J5 30 B 29 44 s PR IR 45 SR B,
BB 4 &35 R — & B dlE v, LR &Y
5b X 3 B R IS THE(ECs0=3.04 pg/mL)fL T %} i
2557 I M2 (ECso=9.16 pg/mL), 7] LIME A St
Irik—B Rtk
3 XIS
3.1 UEFE5HF

Bruker DPX 300 MHz #ZB3EARA(VL TMS A5,
DMSO M #); Bruker APEX IV #3735 # =5 73 H4 i
WE: Gemini E B LT BT AL . A SZIG BT FAE 2 AT RE R
(200~300 H)FIHZWRII AT BFHEN THR AR A
7=, BURPIRERR I I B AL U G R A IR A =] 8l B
BHEE R AT B AR & 5 B 4l ik 22 4R
U, BRERAER AL, BTHVE IR S KA.
3.2 ZWHE

HrE AR 1 A0 2 256 SCHR[23] 076 T
32,1  FIE4R 3 895 %

2 CHR23 11079, 1A 250 mL [BFJEFR A, A
14.9 g (0.08 mol) 1-FUT A FRIEIRIE, 8.10 g (0.08 mol)=
LHEA 30 mL S BT, BEREEAR, KR 23 T 100
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mL ZEH B, MARRNAKRR, 40 CRIGKB 24 h,
2 A% (TLO) W J BL 2% . e e B se 4 Ja, I iE,
100 mL K¥E=IK, GIANAH, BUEZEBER, &)z
W Baith, [VCamE @ MR 2lE)=S8 : 1], Bk
R 11.57 g(ieZ 80%), RN ANE 3. mp. 142~
143 ‘C; '"H NMR (300 MHz, CDCl;) 6: 7.18~7.07 (m,
2H), 7.01~6.93 (m, 1H), 6.81 (d, J=8.2 Hz, 1H), 3.96 (t,
J=6.5 Hz, 2H), 3.60 (s, 4H), 3.45~3.38 (m, 4H), 2.78 (t,
J=6.7 Hz, 2H), 2.08~1.97 (m, 2H), 1.44 (s, 9H).

3.22 Pk 4 894 %

50 mL [BJEFEEH A 1.5 mL =% 4, 3 mL —&
Fge, HidR2), A 1.08 g (3 mmol)FE1A 3, =T
KM 1.5 h, BEZEHER, S8 ST REEE, Hik
FR A 2, BIfSaA 4. ARSI — B
th, BHEBNT—H M.

3.2.3  BiRiLA4 Sa~5n 894k

7] 50 mL [ JIE KA, B 3.3 mmol HUAR P A ER AN
10 mL &4, BiPEERE, S8 1.18 g SN, i
A 1~2 3 N,N-—H EE L2 (DMF), i 52 i al 2 h,
I 2K S A2 AR I A AR S B AR S, 9
T 2 mL K & f 4 .

7] 50 mL [ JEKEH, A 0.78 g (3 mmol)H [A] {4
4, 3 mL “&EH LR 091 g (9 mmol)=Z %, UKIK T2
P3N R BRI EEBE R & RO, e, ik
VKB, WM 2 h UE. KPE. T, LR ESF
K E A i, 192 HARLAY) Sa~5n.

(E)-3-2R 2 -1-(4-(1,2,3,4- VU &5 e IR - 1- R 28 ) DR P2 - 1-
BN -2-1-1-BH(5a): A EREAEK, 1K 72%. mp. 136~
138 °C; '"H NMR (300 MHz, DMSO-d;) 0: 7.70 (dd, J=
7.4, 1.9 Hz, 2H, ArH), 7.51 (d, J=15.4 Hz, |H, CH=CH),
7.46~7.31 (m, 3H, ArH), 7.23 (d, J=15.4 Hz, IH, CH=
CH), 7.19~7.06 (m, 2H, ArH), 6.94 (t, J=7.0 Hz, 1H,
ArH), 6.79 (d, J=8.0 Hz, 1H, ArH), 4.07~3.43 (m, 10H,
AINCH,), 2.77 (t, J=6.7 Hz, 2H, ArCH,), 2.06~1.81 (m,
2H, ArCH,CH,); “C NMR (75 MHz, DMSO-d) o:
188.70, 164.71, 141.89, 141.68, 135.19, 129.72, 129.38,
128.86, 128.16, 126.68, 122.49, 119.24, 118.14, 50.46,
50.22, 49.60, 44.12, 41.15, 26.39, 23.10; HRMS calcd for
Ca3Ho6N;OS [M+H]™ 392.1791, found 392.1788.

(E)-1-(4-(1,2,3,4- VY S MR- 1- B 35 IR R - 1 - J2%)-3- (28
R I -2- 05 -1-T (Sb): (I [ AA, UE 59%. m.p.
73~75 °C; "H NMR (300 MHz, DMSO-dj) : 7.80~7.66
(m, 2H, ArH), 7.28~7.18 (m, 3H, ArH, CH=CH), 7.15~
7.03 (m, 3H, ArH, CH=CH), 6.91 (t, J=7.0 Hz, 1H,
ArH), 6.76 (d, J=8.0 Hz, 1H, ArH), 3.97~3.44 (m, 10H,

Chin. J. Org. Chem. 2019, 39, 3197~3203
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AINCH,), 2.74 (t, J=6.7 Hz, 2H, ArCH,), 2.35 (s, 3H,
CH;), 1.99~1.87 (m, 2H, ArCH,CH,); *C NMR (75
MHz, DMSO-d;) &: 188.72, 164.74, 141.68, 139.13,
136.90, 133.92, 130.67, 129.47, 129.38, 128.16, 126.67,
126.60, 126.31, 122.47, 119.21, 119.16, 50.46, 50.19,
49.58, 44.11, 41.13, 26.39, 23.11, 19.44; HRMS calcd for
CoyHosN30S [M+H]" 406.1948, found 406.1944

(E)-3-(2- A FHE)-1-(4-(1,2,3,4-PU S W Wbk - 1- ¢ 3 ) R
R -1-28) N -2-Jfi-1- (S¢): A AA, IR 68%. m.p.
86~88 ‘C; 'H NMR (300 MHz, DMSO-dg) d 7.95 (dt,
J=6.2, 2.8 Hz, 1H, ArH), 7.80 (d, J=15.4 Hz, 1H, CH=
CH), 7.52~7.46 (m, 1H, ArH), 7.41~7.33 (m, 2H, ArH),
7.26 (d, J=15.4 Hz, 1H, CH=CH), 7.16~7.04 (m, 2H,
ArH), 6.91 (td, J=7.4, 1.0 Hz, 1H, ArH), 6.76 (d, J=17.5
Hz, 1H, ArH), 4.04~3.54 (m, 10H, ArNCH,), 2.75 (t, J=
6.7 Hz, 2H, ArCH,), 2.00~1.88 (m, 2H, ArCH,CH,); "*C
NMR (75 MHz, DMSO-dy) J: 188.72, 164.25, 141.67,
136.81, 133.54, 132.88, 131.18, 129.95, 129.37, 128.32,
128.20, 127.63, 126.68, 122.51, 121.24, 119.25, 50.47,
50.18, 49.52, 44.13, 41.22, 26.38, 23.10; HRMS calcd for
Ca3HosCIN;OS [M+H]" 426.1401, found 426.1393.

(E)-1-(4-(1,2,3,4- VU & /e Wk -1- Bl 2 ) IR 12 -1- 2% )-3-
G-(Z 5 F) R I R -2-05- 1-B(5d): IR ik, e
77%. m.p. 167~169 C; '"H NMR (300 MHz, DMSO-d)
o: 8.13 (s, 1H, ArH), 7.96 (d, J=7.7 Hz, 1H, ArH), 7.71~
7.60 (m, 2H, ArH), 7.56 (d, J=15.5 Hz, 1H, CH=CH),
738 (d, J=15.5 Hz, 1H, CH=CH), 7.17~7.04 (m, 2H,
ArH), 6.92 (td, J=7.4, 1.0 Hz, 1H, ArH), 6.77 (d, J=17.5
Hz, 1H, ArH), 3.86 (ddd, J=37.1, 22.8, 16.1 Hz, 10H,
AINCH,), 2.75 (t, J=6.7 Hz, 2H, ArCH,), 1.98~1.88 (m,
2H, ArCH,CH,); “C NMR (75 MHz, DMSO-d;) o:
188.71, 164.38, 141.69, 140.15, 136.36, 132.35, 130.04,
129.89, 129.62, 129.38, 128.24, 126.68, 125.86, 124.25,
122.53, 120.35, 119.24, 50.46, 50.29, 49.56, 44.12, 41.21,
26.37, 23.12; HRMS calcd for CpH,sFiN;0S [M+H]"
460.1665, found 460.1660.

(E)-3-(3- F 410 3k 2 3 )-1-(4-(1,2,3,4- DY &0 Ipk - 1- 3¢
FoIRIE-1-38) P -2-05- 1-Ff (Se): R FE ORI, WCR 70%.
m.p. 60~62 C; '"H NMR (300 MHz, DMSO-d;) d: 7.51
(d, J=15.3 Hz, 1H, CH=CH), 7.31~7.17 (m, 4H, ArH,
CH=CH), 7.10 (dd, J=15.8, 7.6 Hz, 2H, ArH), 6.91 (t,
J=7.4 Hz, 2H, ArH), 6.77 (d, J=8.0 Hz, 1H, ArH),
4.05~3.58 (m, 13H, ArNCH,, OCH3), 2.74 (t, J=6.7 Hz,
2H, ArCH,), 1.98~1.88 (m, 2H, ArCH,CH,); >*C NMR
(75 MHz, DMSO-dy) d: 188.72, 164.71, 159.72, 141.92,
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141.69, 136.60, 129.85, 129.38, 128.19, 126.67, 122.49,
12091, 119.21, 118.35, 115.64, 112.93, 55.34, 50.48,
50.26, 49.62, 44.13, 41.16, 26.41, 23.15; HRMS calcd for
C»sHsN;0,S [M+H]" 422.1897, found 422.1890.
(E)-3-(3- G A HE)-1-(4-(1,2,3,4- VU 5 1 Tpk- 1 - % 6 ) IR
B -1-J8) T -2- 4 - 1-FF (5): A B E Ak, R 76%. m.p.
72~74 °C; "H NMR (300 MHz, DMSO-d;) 6: 8.00~7.92
(m, 1H, ArH), 7.80 (d, J=15.4 Hz, 1H, CH=CH), 7.53~
7.46 (m, 1H, ArH), 7.42~7.34 (m, 2H, ArH), 7.26 (d, J=
15.4 Hz, 1H, CH=CH), 7.17~7.03 (m, 2H, ArH), 6.95~
6.88 (m, 1H, ArH), 6.76 (d, J=8.1 Hz, 1H, ArH), 3.96~
3.49 (m, 10H, ArNCH,), 2.75 (t, J=6.7 Hz, 2H, ArCH,),
1.98~1.90 (m, 2H, ArCH,CH,); “C NMR (75 MHz,
DMSO-ds) o: 188.72, 164.25, 141.67, 136.81, 133.53,
132.88, 131.18, 129.95, 129.38, 128.32, 128.20, 127.63,
126.68, 122.51, 121.25, 119.25, 50.47, 50.18, 49.52, 44.14,
41.21, 26.38, 23.10; HRMS calcd for C,3H,5sCIN;OS [M+
H]" 426.1401, found 426.1400.
(E)-1-(4-(1,2,3,4- DY S W K- 1 - B 356 ) WIR IR - 1 - 355 )-3-(Xif
FHOR ) -2-0-1-T (Sg): A, IE 69%. m.p.
122~124 °C; '"H NMR (300 MHz, DMSO-d) J: 7.59 (d,
J=8.1 Hz, 2H, ArH), 7.48 (d, J=15.3 Hz, 1H, CH=CH),
7.24~7.17 (m, 3H, ArH), 7.16~7.07 (m, 2H, ArH, CH=
CH), 6.97~6.90 (m, 1H, ArH), 6.78 (d, J=7.6 Hz, 1H,
ArH), 3.87~3.51 (m, 10H, ArNCH,), 2.77 (t, J=6.7 Hz,
2H, ArCH,), 2.32 (s, 3H, CHj3), 2.01 ~191 (m, 2H,
ArCH,CH,); “C NMR (75 MHz, DMSO-d;) J: 188.72,
164.84, 141.92, 141.69, 139.52, 132.45, 129.47, 129.38,
128.15, 126.67, 122.48, 119.23, 116.97, 50.46, 50.23,
49.63, 44.13, 41.12, 26.38, 23.10, 21.08; HRMS calcd for
CaHosN;OS [M+H]™ 406.1948, found 406.1947.
(E)-1-(4-(1,2,3,4- DY &1 W Whf - 1- ik A5k ) R W& - 1- 6 )-3-
(A-(= 50 ) R I R 205 - 1-BH (Sh): R G E 1A, iR
85%. m.p. 178~180 C; 'H NMR (300 MHz, DMSO-d)
8: 7.93 (d, J=8.2 Hz, 2H, ArH), 7.75 (d, J=8.3 Hz, 2H,
ArH), 7.57 (d, J=15.5 Hz, 1H, CH=CH), 7.39 (d, J=
15.5 Hz, 1H, CH=CH), 7.22~7.05 (m, 2H, ArH), 6.94 (t,
J=7.4 Hz, 1H, ArH), 6.80 (d, J=8.1 Hz, 1H , ArH),
4.22~3.56 (m, 10H, ArNCH,), 2.78 (t, J=6.7 Hz, 2H,
ArCH,), 2.04~1.87 (m, 2H, ArCH,CH,). *C NMR (75
MHz, DMSO-ds) J: 188.75, 164.31, 141.69, 140.01,
139.25, 129.65, 129.37, 129.23, 128.91, 128.74, 128.23,
126.67, 126.03, 125.69, 122.52, 121.18, 119.26, 50.46,
50.22, 49.53, 44.16, 41.20, 26.37, 23.11; HRMS calcd for
Ca4HasF3N30S [M+H]" 460.1665, found 460.1664.
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(E)-3-(4-T 3L 2K 55 )-1-(4-(1,2,3,4- VU S W Ik - 1 - 3 32 )
MR 185 - 1- 55 ) P -2- 0 - 1- il (5i): vk S A4, U 67%.
m.p. 212~214 ‘C; '"H NMR (300 MHz, DMSO-d;) §:
8.23 (d, J=8.8 Hz, 2H, ArH), 7.98 (d, J=8.9 Hz, 2H,
ArH), 7.59 (d, J=15.5 Hz, 1H, CH=CH), 7.45 (d, J=
15.5 Hz, 1H, CH=CH), 7.19~7.07 (m, 2H, ArH), 6.99~
6.90 (m, 1H, ArH), 6.80 (d, J=7.5 Hz, 1H, ArH), 4.07~
3.50 (m, 10H, ArNCH,), 2.78 (t, J=6.7 Hz, 2H, ArCH,),
2.01~191 (m, 2H, ArCH,CH,); “C NMR (75 MHz,
DMSO-dg) 0: 188.73, 164.09, 147.68, 141.78, 141.67,
139.27, 129.37, 129.18, 128.25, 126.68, 123.96, 122.74,
122.54, 119.28, 50.47, 50.22, 49.51, 44.18, 41.25, 26.37,
23.12; HRMS caled for Co3HysN,O5S [M+H]" 437.1642,
found 437.1640.

(E)-3-(4-F A 3L )-1-(4-(1,2,3,4- VU S Ik - 1 - B 555 ) iR
2125 P -2-0- 1-P (55): ks L [E4A, 1% 83%. mup.
149~150 °C; '"H NMR (300 MHz, DMSO-d;) J: 7.86~
7.73 (m, 2H, ArH), 7.52 (d, J=15.4 Hz, 1H, CH=CH),
7.29~7.07 (m, 5H, ArH, CH=CH), 6.99~6.91 (m, 1H,
ArH), 6.80 (d, J=8.1 Hz, 1H, ArH), 4.17~3.47 (m, 10H,
AINCH,), 2.78 (t, J=6.7 Hz, 2H, ArCH,), 2.04~.89 (m,
2H, ArCH,CH,); “C NMR (75 MHz, DMSO-d;) o:
188.72, 164.64, 161.29, 141.68, 140.66, 131.83, 130.42,
130.31, 129.38, 128.19, 126.67, 122.50, 119.25, 118.04,
115.95, 115.66, 50.46, 50.24, 49.61, 44.11, 41.16, 26.38,
23.11; HRMS calcd for Co3H,sFN;OS [M+H]" 410.1697,
found 410.1694.

(E)-3-(4- A HHE)-1-(4-(1,2,3,4-PU S W Ik - 1 - % 35 ) R
BR-1-38) P -2- 45 - 1- [ (5k): A EAA, UK 84%. m.p.
182~184 °C; '"H NMR (300 MHz, DMSO-d;) 6: 7.74 (d,
J=8.5 Hz, 2H, ArH), 7.53~7.35 (m, 3H, ArH, CH=CH),
7.24 (d, J=15.5 Hz, 1H, CH=CH), 7.18~7.05 (m, 1H,
ArH), 6.93 (t, J=7.0 Hz, 1H, ArH), 6.78 (d, J/=8.0 Hz,
1H, ArH), 4.08~3.45 (m, 10H, AINCH,), 2.77 (t, J=6.7
Hz, 2H, ArCH,), 2.00~1.92 (m, 2H, ArCH,CH,); "*C
NMR (75 MHz, DMSO-dy) J: 188.73, 164.09, 147.68,
141.78, 141.67, 139.27, 129.37, 129.18, 128.25, 126.68,
123.96, 122.74, 122.54, 119.28, 50.47, 50.22, 49.51, 44.18,
41.25,26.37, 23.12; HRMS calcd for C,3H,sCIN;OS [M+
H]"426.1401, found 426.1402.

(E)-3-(4-TR A FE)-1-(4-(1,2,3,4- VU S Ik - 1 - B 55 ) DR
WR-1-25) R -2- M- 1-FR(SD): i A, U 81%. m.p.
208~210 ‘C; '"H NMR (300 MHz, DMSO-d;) : 7.65 (d,
J=8.6 Hz, 1H, ArH), 7.57 (d, J=8.6 Hz, 1H, ArH), 7.45
(d, J=15.4 Hz, 1H, CH=CH), 7.24 (d, J=15.4 Hz, 1H),
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7.17~7.04 (m, 2H, ArH), 6.96~6.88 (m, 1H, ArH), 6.76
(d, J/=8.1 Hz, 1H, ArH), 3.94~3.45 (m, 10H, ArNCH,),
2.74 (t, J=6.7 Hz, 2H, ArCH,), 2.02~1.86 (m, 2H,
ArCH,CH,); “C NMR (75 MHz, DMSO-d;) 6: 188.73,
164.53, 141.68, 140.54, 134.50, 131.80, 130.12, 129.37,
128.21, 126.67, 122.95, 122.51, 119.25, 119.09, 50.46,
50.23, 49.59, 44.15, 41.19, 26.38, 23.11; HRMS calcd for
C,3H,sBrN;0S [M+H]" 470.0896, found 470.0891.

(E)-3-(4- B 48 3 2 58 )-1-(4-(1,2,3,4- VU &, W28 bk -1 - B¢
)R 1B -1- 3 ) T -2- 445 - 1- I (Sm): 9% B € [ A, iR
71%. m.p. 59~61 C; '"H NMR (300 MHz, DMSO-d;) o:
7.61 (t, J=7.2 Hz, 2H, ArH), 7.46 (d, J=15.3 Hz, 1H,
CH=CH), 7.16~7.01 (m, 3H, ArH, CH=CH), 6.98~
6.88 (m, 3H, ArH), 6.76 (d, J/=28.0 Hz, 1H, ArH), 4.05~
3.59 (m, 13H, ArNCH,, OCHs;), 2.74 (t, J=6.7 Hz, 2H,
ArCH,), 1.97~1.87 (m, 2H, ArCH,CH,); *C NMR (75
MHz, DMSO-ds) o: 188.72, 164.99, 160.62, 141.77,
141.69, 130.02, 129.81, 129.38, 128.16, 127.82, 126.66,
122.47, 119.21, 115.40, 114.47, 114.31, 55.39, 50.46,
50.17, 49.57, 44.06, 41.08, 26.40, 23.11; HRMS calcd for
C4sHgN;0,S [M+H]" 422.1897, found 422.1888.

(E)-3-(2,6- —- & 2K 3E)-1-(4-(1,2,3,4- 1Y 5/ Wk -1- 3¢
BE IR IR~ 1-38) A -2-45- 1-J (Sm): % 58 Eu Tl 4k, YA 63%.
m.p. 71~73 ‘C; 'H NMR (300 MHz, DMSO-d;) 9
7.50~7.40 (m, 3H, ArH), 7.36~7.26 (m, 1H, ArH),
7.15~6.98 (m, 3H, ArH), 6.93~6.82 (m, 1H, ArH), 6.74
(d, J=7.7 Hz, 1H, ArH), 4.33~3.59 (m, 10H, ArNCH,),
2.72 (t, J=6.7 Hz, 2H, ArCH,), 2.01~1.79 (m, 2H,
ArCH,CH,); “C NMR (75 MHz, DMSO-d;) J: 188.73,
163.90, 141.61, 134.86, 133.90, 132.59, 130.60, 129.39,
129.07, 128.08, 127.00, 126.65, 122.43, 119.16, 50.48,
49.95, 49.38, 44.17, 41.13, 26.38, 23.04; HRMS calcd for
C,3H,CLN;OS [M~+H]" 460.1012, found 460.1010.
3.3 HEYEMNE
33.1 BirLeh BAREE E RN

KW LAREZRE, WE B AL ant 8 Mtes)
o3 R LT AR

RIG B PR THSE B % (Sclerotinia sclerotiorum) ¥ JK
K% (Botrytis cinereal) ¥R JE 1 (Valsa mali)~ /NETREF
(Fusahum graminearum)~ F&JE(Magnaporthe grisea)~ />
£ Gaeumammomyces graminis var. tritici)~ 7KFELL
¥ (Rhizoctonia solani)F JR R J& % (Pythium aphanider-
matum).

RIEZ ) B Sa~5n Kok B S G 5 2.

I T7 v KW 2 A KEEE, ELRENT,
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FHR 53 0 W IR ) 25 45 1 10000 pg/mL 2,
IMNBIUE S IF I E K BHIE 50 CHIDE 24 b
BUIR(PDAYR: TR I, R EIJE, Ml 50 pg/mL 7
2RIt SRR AN ER N9 om EFRILF, B4
247 3 IRESE. FEMLH T 2852 504 AL S, H4% 5k
245 PDA AR, DL H AR ISR R, A PTG B
AR S IR R 5 G e D B PR, Y R T I
HEAS mm PR DE, 2R T 25 A0 B PDA SFAR
thiE). ARG BT 25 CR:FRM B R IE.

SERAA: FEXTHE PDA PR IR TR 0 A KA,
PLA728 i &% PDA “FARIOEEEZ, LT
. FRIE G )25 E 0 R A 2R 1 o 7 P 3 AR T B
22 KA, AT

HII2(%) = Xﬁﬁﬁ%ﬁﬁf - ﬁ%i@ﬁﬁé
WHREEERE - B ES

] A B (BCso) I 2 - 3 BN % KT 80% 1
A i e FL A R B A, AR iRk, SRS
Fake, Itk B2 R 50, 25, 12.5, 6.25, 3.125 5 1.5625
pg/mL B FIH0EI 2, SR8 )5 FHE SPSS LM Ak
ECs.

x100%

4 Bh#1 &L (Supporting Information) L5455 KA
. ik 3 1) 'H NMR, 5a~5n (¥ '"H NMR 1 °C
NMR. IXep4 kL ar PL A 9% DA T 99 5t (http://sioc-
journal.cn/)_F %,
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