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WE T HAERRAEEEWGIVERT R, LIS JSURFI A Vilsmeier & N HIFF 3- LIEINE, SR 5 4o id F 0 4i
B MBI NS T — R IR GGV 2-T9 4- 1-B 51 3a~3j, H&ikiiial IR, 'H NMR, ESI-MS FIJC 4
BERiE. AR KSR T H bn b S W3 325 7 K 25 B0 AT G T 0 0 T 1) B8 ARV BRT TiE P, 45 L RE Ak 2 vl 79 B DR A
BB MG, Horh 3f 0 3g XK 5 A HE R s, EMRECA 100 pg/mL IHIHIZE S 500 81%F1 74%.
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Synthesis and Antifungal Activity of Novel 1-(3-Indoly)-
3-aryl-2-propen-1-one Oxime Ethers

Wang, Meiyan Qu, Zhigiang Du, Dan Jiang, Lin*
(College of Chemistry and Material Science, Shandong Agricultural University, Taian 271018)

Abstract With the aim of finding novel indole derivatives with high antifungal activity, 3-acetyl indole was prepared using
indole and other chemicals as starting materials through the Vilsmeier reaction, followed by reactions of aldol condensation
and addition-elimination to synthesize a series of novel 2-propen-1-one oxime ethers containing indole moiety 3a~3j, and
their structures were elucidated by IR, '"H NMR, MS techniques and elemental analysis. The target compounds were tested for
in-vitro antifungal activities against Botrytis cinerea and Anthracnose pathogen by the mycelium growth rate method, and the
result indicated that 3f and 3g displayed good antifungal activity against Botrytis cinerea at a concentration of 100 pg/mL,

with inhibition rates of 81% and 74%, respectively.

Keywords indole; propenone; oxime ether; synthesis; antifungal activity
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2a:Z2=0;2b: Z=S;3a:Z=0,R=CHg; 3b: Z= 0, R = CyHs;

3c: Z=0, R=CgHsCHy; 3d: Z = O, R = 4-CICgH4CHy;

3e:Z= O, R= 4-FCBH4CH2; 3. Z= S, R= CH3, 3g Z= S, R= CzH5;
3h: Z=8, R=CgHsCHy; 3i: Z=S, R =4-CICgHsCHy;

3j: Z= S, R= 4-FC6H4CH2

Scheme 1

1 ZR51HE
1.1 7%

JERERA AP RN 706 B, — Tl 7 1 A T
B R NAF 2, a5 e AR O AR Bl ik 5 —
Tl 7 ¥ A T I P42 5 e SR R I S AT B P K. A SRR
R A o f-ANVLRIER, 40 S ar— R il 2%, sek
JR I 15 72 (RN TR RE R AT IR ALy S E b Ak & 1), R
BE PR AR N, MO S5 R i — R 74 B H
&Y.

1,3- "B -2- A M- 1-H (2a, 2b)I& %, BL 3-24
PP AR 2K i PP/ 2- Wy P 4 J5URE . NaOH Ay 1k
F, ERB RN ROV SR A e A L, R
R S N P R AT R B (80% ~90%) S W I [ 4
i BT 3-LMWEN I, 2-WRHN F (Bl 2-WEmy ) A
A RNV G TR, HMHI% 2a PR IE 7%,
2b 2y 76%. i H W [A] A3 (2- W 8 12 h, 2-18€
Wy FE 10 h). {HJ2, HH 2a(3k 2b)-5 e S i £E 1 s i
RN AR H AR A, DR AR S UK VAR TR
BERNTH, AR T RN AT, ik, HEseAE YR
RN RS
1.2 ILfkEH

AT R B AR A ) R SRk Z SR E
[IRAHE. BT Z Xithh, P tEc R ety
Lok 5N L1732 8 o e R = R SR SN A
H, oz X AAT e gii; 1 E R, B e )
G B /IS BRI IR /WBE 1y £, 475 o Ak 1 TR — M, — 25 FA
FAERESS, it E XA rtett, ARGt
(& ms . MR "H NMR 3% BB AN AR 4
A [v) — JT A S SO R AR 23 TR, ] A B30t PR e
AN IR T2 Ui o = M= 7R Sy B AP e A RN
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LLBI(Z/EYE 1/1.9~1/6.1 Z[]. SEE R RAT T 4
LGP E XAk, Az R % b st R i)
TIASRAE T 7.

7T, AW H NMR @+, SR
) 3a~3e, HIL TS HE J=16.0~16.4 Hz [IBEH R
T IR, 5 4> AIAE 6.6~6.8, 7.5~7.8. FBEW IR
1) 36~3j, BHTWEM IR 3 NIT 6 HAAYE 6.9~7.5 7
FEL PN, WSO W55 92 XU T 1 R Ve o 7 1 o T WL 4%,
{H 3g’HHEL T § 7.43 [f) CH=CH W% (J=16.0 Hz). IR
WHTE 959~973 cm ' A HBLSRIBAIE, IXSEI 5 3K W
H RSP 55 (R B XSRSk e Xk 28
1.3 HIEEM

W 1 r UL, 389 Hbs b St 35 0k K 25 1 A P T
DRIF A — € (ARG, o 36 T 3g S A Al A a5 B
SR B PIETE, FEREEN 50 pg/mL B2 43
H 76%FH 69%. 100 pg/mL B2 53551 4 81%FH 74%.
RS T R B2 2 R G2 92%); XN R &)
7E 50, 100 pg/mL IS0 P4 JICRIE B 1423 B 50%.
EHOL AT DL, 2R W) 0 1 o I Tl B ) e ik g P R (G
CHE)TFENIIRERE 347 75 A2 I A WEWY ER IS, 00 TR P AH
SRS, Ak, A S 3b/FT 3hhE R I ] 2
A, YT A 3b R 3h, R HRMLEY E X
SRR AN TE G PE R REAC T AR Z i ik

1 HAMEEY 3a~3j PRI EENHIA/%)

Table 1 Antifungal activity (%) as inhibition rate for the target
compounds 3a~3j

© 2013 Chinese Chemical Society & SIOC, CAS

Compd. ZIE Botrytis cinerea Anthracnose pathogen
50 pg/mL 100 pg/mL 50 pg/mL 100 pg/mL

3a 1/6.1 38 47 49 53

3b 1/45 42 49 54 59

3c 122 36 46 49 51

3d 125 25 33 47 50

3e 122 38 38 47 49

3f 1/2.1 76 81 50 54

3g /1.9 69 74 52 55

3h 1/2.1 24 30 49 50

3i 1/1.9 15 23 39 45

3j 1/2.1 21 44 48 50

3b’ 38 39 49 51

3h’ 19 27 39 48

Hymexazol 77 92 58 74

2 i

ASCLANG e | 2-WJG g PP (Bl 2-WaEmyy F ) L e S
faEh R R 2 0 JERE, 204 Vilsmeier [V FREE4E & A0
PRI R R N B T — R B AL W IR IR 2- P 475 - 1
Jrtig 3a~3j, o hdlh 4 Bk En E e k.
FH A K AL T H br b S 90550 75 i A 25 1 R0 7 I
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TRIEL DA (1) B AR RGP, 45 AR WA 5 5 PR g i T
A E RAMENE T, Horh 36 A0 3g X8 i A B NG
PERS L, FEMREER 100 pg/mL WIS 5104 81%F1
T4%. PR RN R, ZRE Y51 5 Bk (1)
Je O HI L (B L) S5 /N ek . 3-A37 05 29 FA by I8y A
B, JRE TEAR R . A R LA KR RS
PERIBIRR AP E T H 2 5%
3 ZEIH
3.1 UEHIKF

b R TUAL RS IR A T X-5 K555 B0 50 24X
(i SE AL IE); 56 Nicolet 380 HUA# 37 AR 4l Al
T (KBr Hs v 50U, 96 1H Mercury Plus-400 2% 1
JLIRAL(CDCL; I, TMS NER); J5[H Agilent 1200
T BIE FIAY; 45 1H Elementar /A ) Vario EL 1T 6%
INTA B LT R A A3 A B 2 W] KQ-250DB 2 4iidit
FEPAETERY, TR AAS] T GXZ B RE GRS R4

3- LRI WE 2 2% SCHR[ 1617 VAl 2%, AR5 h i
> BT 2l A 4l
32 LWHE
3.2.1 tbahee R

1-(3-M3[ I )-3-(2- MR IR Ik )-2- A 4 - 1 -l (2a): 1.59 ¢
(10 mmol) 3- Z NI E T 100 mL LSS, A 30
mL %, 1.16 g (12 mmol) 2-WRM AR, ik~ 2218
A 25 mL 10% NaOH . Kb s T8 = Pasg ey
B, T 250 W, 25~30 'C F =Y, TLC Wl e W ke, =
NSEEE, VA HIAT A, o, HRE-OKEE, T, M
LFE-KE L, MR Rk 1.86 g 2% 79%.
m.p. 191.2~192.5 ‘C; 'H NMR (400 MHz, CDCl;) §:
6.56~6.58 (m, 1H, Fu-H), 6.84 (d, J=2.1 Hz, 1H, Fu-H),
7.18~8.36 (m, 7H, ArH+CH=CH), 8.40 (d, J=2.1 Hz,
1H, Ind-H), 11.93 (s, 1H, NH); IR (KBr) v: 3419, 1644,
978 cm'. Anal. caled for CisH; NO,: C 75.94, H 4.67, N
5.90; found C 75.61, H 4.78, N 6.22.

1-(3-M5| W Ik )-3-(2-E Wy J5)-2- N M- 1- [l (2b): 55 2a
AT EARL S PR B, F=2E 86%. mp. 241.7~
242.5 °C. "H NMR (400 MHz, CDCL3) §: 7.10~7.12 (m,
1H, Thi-H), 7.22~7.52 (m, 6H, ArH+CH=CH), 7.81 (d,
J=152 Hz, 1H, CH=CH), 8.35~8.39 (m, 2H, ArH),
11.89 (s, 1H, NH); IR (KBr) v: 3448, 1632, 978 cm .
Anal. calcd for C;sH;;NOS: C 71.13, H 4.38, N 5.53;
found C 71.40, H 4.65, N 5.38.

1-(3- M| W J)-3- 5 K5 -2- T O - 1 - W 5 ik (3~ 3) & ik
Y% 8 mmol 2a(uk 2b) FIFE AL NZ AR £5 T 50 mL
JEFMR, I 20 mL Jo/K A 2 mL Jo/KitkRE, il
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Uit 4~10 h, TLC Wl e NgERE. MW 5e e, 80 25 B
A, SRJEIA 25 mL A, R, IEEAEY, 8
WHHZKYEES 3 IR, To/KI IR EE T4, RS A4 4.
R )38 I e AT E AT 2EAG [VONTR) © VOE Eke)=1 :
8 MR, 15 2REHRA, B B &Y Z XF E
PRI LIRS A, i 218K 1.700.

FEEHT AL, B35 = P I DE s 3~4 d,
e thd A, g, T8, 15 E SRk, IR
BREWEA, W Z+E REK. ASCRAGE - E ) 3b,
3d, 3g 1 3h (1) E A4 14,

O-F B 1-(3-M5 | Wt )-3-(2- Wk gt ik )-2- PR - 1 - 75 Tk
(3a): FEOHIRMAL, 2% 85%. 'H NMR (400 MHz,
CDClLy) o: 3.97 (s, 0.42H, CH;, Z-isomer), 4.08 (s, 2.58H,
CHj;, E-isomer), 6.26~6.41 (m, 2H, Fu-H, Z+ E-isomers),
6.59 (d, J=16.0 Hz, 0.14H, CH=CH, Z-isomer), 6.77 (d,
J=16.4 Hz, 0.86H, CH=CH, E-isomer), 7.06 (d, J=16.0
Hz, 0.14H, CH=CH, Z-isomer), 7.14~7.45 (m, SH, ArH,
Z—+ E-isomers), 7.48 (d, J=16.4 Hz, 0.86H, CH=CH,
E-isomer), 7.54 (d, J=8.4 Hz, 0.14H, Ind-H, Z-isomer),
7.89 (d, J=8.0 Hz, 0.86H, Ind-H, E-isomer), 8.44 (s,
0.86H, NH, E-isomer), 8.55 (s, 0.14H, NH, Z-isomer); IR
(CH,ClL,) v: 3401, 1624, 1014, 969 cm'; ESI-MS m/z:
267.2 [M+H]". Anal. caled for C;H4sN,O,: C 72.20, H
5.30, N 10.52; found C 72.45, H 5.16, N 10.30.

O- L H-1-(3-W5 W35 )-3-(2- W It 6 )-2- P - 1 - i Tk
(3b): BELEEMPRIEAE, 775 87%. 'H NMR (400 MHz,
CDCly) o: 1.29 (t, J=7.2 Hz, 0.54H, CH3, Z-isomer), 1.40
(t, J=7.2 Hz, 2.46H, CH;, E-isomer), 4.23 (q, J=7.2 Hz,
0.36H, CH,, Z-isomer), 4.32 (q, J=7.2 Hz, 1.64H, CH,,
E-isomer), 6.24~6.41 (m, 2H, Fu-H, Z+ E-isomers), 6.59
(d, J/=16.0 Hz, 0.18H, CH=CH, Z-isomer), 6.77 (d, J=
16.0 Hz, 0.82H, CH=CH, E-isomer), 7.07 (d, J=16.0 Hz,
0.18H, CH=CH, Z-isomers), 7.11~7.45 (m, 5H, ArH,
7+ E-isomers), 7.50 (d, J=16.4 Hz, 0.82H, CH=CH,
E-isomer), 7.56 (d, J=8.0 Hz, 0.18H, Ind-H, Z-isomer),
7.89 (d, J=8.0 Hz, 0.82H, Ind-H, E-isomer), 8.32 (s,
0.82H, NH, E-isomer), 8.42 (s, 0.18H, NH, Z-isomer); IR
(CH,Cl,) v: 3401, 1623, 1014, 967 cm'; ESI-MS m/z:
281.2 [M+H]+. Anal. calcd for C;H4N,O,: C 72.82, H
5.76, N 10.00; found C 72.53, H 5.62, N 9.76.

(E)-O- & 3E-1-(3-M5| W I )-3-(2- W R % )-2- 1A - 1- il
J5EE3bY): B EEHREE, 7037 F 47%. mp. 1151~
116.8 C; '"H NMR (400 MHz, CDCl;) 6: 1.41 (t, J=7.2
Hz, 3H, CH;), 4.32 (q, J/=7.2 Hz, 2H, CH,), 6.37~6.42
(m, 2H, Fu-H), 6.79 (d, J=16.4 Hz, 1H, CH=CH),
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7.14~7.46 (m, SH, ArH), 7.51 (d, J=16.4 Hz, 1H, CH=
CH), 7.89 (d, J/=8.0 Hz, 1H, Ind-H), 8.33 (s, 1H, NH); IR
(KBr) v: 3402, 1624, 1015, 970 cm™'; ESI-MS m/z: 281.2
[M—|—H]+. Anal. caled for C7H; 4N,O,: C 72.82, H 5.76, N
10.00; found C 72.60, H 5.84, N 9.82.

O-"F - 1-(3-15| W JE )-3-(2- WMt 5 )-2- T U - 1 - i 7 ik
(3¢): LEEMARIEAR, 7% 83%. 'H NMR (400 MHz,
CDCly) ¢: 5.22 (s, 0.62H, CH,, Z-isomer), 5.32 (s, 1.38H,
CH,, E-isomer), 6.26~6.42 (m, 2H, Fu-H, Z+ E-isomers),
6.61 (d, J=16.0 Hz, 0.31H, CH=CH, Z-isomer), 6.81 (d,
J=16.4 Hz, 0.69H, CH=CH, E-isomer), 7.07 (d, J/=16.0
Hz, 0.31H, CH=CH, Z-isomer), 7.11~7.50 (m, 10H,
ArH, Z+ E-isomers), 7.54 (d, J=16.4 Hz, 0.69H, CH=
CH, E-isomer), 7.80 (d, J=38.0 Hz, 0.69H, Ind-H, E-iso-
mer), 8.31 (s, 0.69H, NH, E-isomer), 8.41 (s, 0.31H, NH,
Z-isomer); IR (CH,Cly) v: 3405, 1624, 1015, 973 cem L
ESI-MS m/z: 343.5 [M+H]". Anal. calcd for C»,H;sN,O,:
C77.21,H5.30,N 8.19; found C 77.04, H 5.12, N 8.41.

O-(4-F R IE)-1-(3- M| W Ik )-3-(2- W Mg i )-2- P - 1-
Wil (3d): B Ak PRIBAA, 725 90%. "H NMR (400
MHz, CDCl;) ¢: 5.16 (s, 0.64H, CH,, Z-isomer), 5.26 (s,
1.36H, CH,, E-isomer), 6.27~6.42 (m, 2H, Fu-H, Z+E-
isomers), 6.60 (d, J=16.4 Hz, 0.32H, CH=CH, Z-iso-
mer), 6.81 (d, J=16.4 Hz, 0.68H, CH=CH, E-isomer),
7.05 (d, J/=16.0 Hz, 0.32H, CH=CH, Z-isomer), 7.10~
7.46 (m, 9H, ArH, Z+ E-isomers), 7.51 (d, J=16.0 Hz,
0.32H, CH=CH, E-isomer), 7.78 (d, J/=8.0 Hz, 0.68H,
Ind-H, E-isomer), 8.36 (s, 0.68H, NH, E-isomer), 8.47 (s,
0.32H, NH, Z-isomer); IR (CH,Cl,) v: 3399, 1624, 1013,
965 cm'; ESI-MS m/z: 377.5 [M+H]". Anal. calcd for
CpH;CIN,O,: C 70.12, H 4.55, N 7.44; found C 69.85, H
4.36,N 7.13.

(E)-O-(4- 5K H)-1-(3- W] W 1k )-3-(2- W Wi 45 )-2- I
Ii-1-MF5E3d): B EERREE, 20877 % 35%. mup.
134.7~135.5 °C; '"H NMR (400 MHz, CDCl;) : 5.26 (s,
2H, CH,), 6.37~6.42 (m, 2H, Fu-H), 6.81 (d, /=16.0 Hz,
1H, CH=CH), 7.12~7.46 (m, 9H, ArH), 7.51 (d, J/=16.0
Hz, 1H, CH=CH), 7.78 (d, J=8.0 Hz, 1H, Ind-H), 8.32
(s, 1H, NH); IR (KBr) v: 3401, 1624, 1013, 972 cm';
ESI-MS m/z: 3772 [M + H] *. Anal. caled for
CpH;CIN,O,: C 70.12, H 4.55, N 7.44; found C 70.40, H
428, N 7.64.

O-(4-5 R I )-1-(3- W5 | W I )-3-(2- W Mg i )-2- P - 1-
fid i Wk (3e): B RIE A, 773 83%. 'H NMR (400
MHz, CDCl;) ¢: 5.16 (s, 0.62H, CH,, Z-isomer), 5.26 (s,
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1.38H, CH,, E-isomer), 6.27~6.41 (m, 2H, Fu-H, Z+
E-isomers), 6.60 (d, J=16.4 Hz, 0.31H, CH = CH,
Z-isomer), 6.81 (d, J=16.4 Hz, 0.69H, CH = CH,
E-isomer), 6.98~7.47 (m, 9H, ArH, Z-+ E-isomers), 7.06
(d, J/=16.0 Hz, 0.31H, CH=CH, Z-isomer), 7.51 (d, J=
16.0 Hz, 0.69H, CH=CH, E-isomer), 7.79 (d, J=8.0 Hz,
0.69H, Ind-H, E-isomer), 8.34 (s, 0.69H, NH, E-isomer),
8.44 (s, 0.31H, NH, Z-isomer); IR (CH,Cl,) v: 3399, 1623,
1014, 971 cm™'; ESI-MS m/z: 361.5 [M+H]". Anal. calcd
for C,,H7FN,0,: C 73.36, H 4.76, N 7.78; found C 73.12,
H 4.90, N 8.03.

O- T B 1-(3-M5 WA )-3-(2- T ) 5 )- 2 DA - 1 - i i Tk
(3f): FEEOMRIBAE, 7% 85%. 'H NMR (400 MHz,
CDCly) o: 3.98 (s, 0.96H, CHj;, Z-isomer), 4.08 (s, 2.04H,
CHs;, E-isomer), 6.94~7.44 (m, 9H, ArtH+CH=CH, Z+
E-isomers), 7.55 (d, J=8.0 Hz, 0.32H, Ind-H, Z-isomer),
7.89 (d, J=28.0 Hz, 0.68H, Ind-H, E-isomer), 8.39 (s,
0.67H, NH, E-isomer), 8.51 (s, 0.33H, NH, Z-isomer); IR
(CH,CL) v: 3400, 1611, 1012, 963 cm'; ESI-MS m/z:
283.3 [M+H]"; Anal. calcd for C,¢H;,N,OS: C 68.07, H
5.00, N 9.92; found C 68.39, H 4.85, N 9.68.

O- K- 1-(3-W5 | W )-3-(2-TE Wy 6 )-2- DA - 1 - i i Tk
(3g): LEARIBAR, 7% 80%. 'H NMR (400 MHz,
CDCly) o: 1.30 (s, J=7.2 Hz, 1.02H, CHj;, Z-isomer), 1.42
(s, J=7.2 Hz, 1.98H, CHj;, E-isomer), 4.24 (q, J=7.2 Hz,
0.68H, CH,, Z-isomer), 4.32 (q, J=7.2 Hz, 1.32H, CH,,
E-isomer), 6.95~7.46 (m, 9H, ArtH+CH=CH, Z+
E-isomers), 7.57 (d, J=8.0 Hz, 0.34H, Ind-H, Z-isomer),
7.89 (d, J=28.0 Hz, 0.66H, Ind-H, E-isomer), 8.38 (s,
0.66H, NH, E-isomer), 8.51 (s, 0.34H, NH, Z-isomer); IR
(CH,CL) v: 3401, 1616, 1014, 959 cm'; ESI-MS m/z:
297.2 [M—|—H]+. Anal. calcd for C7H ;4N,OS: C 68.89, H
5.44, N 9.46; found C 68.56, H 5.79, N 9.62.

(E)-O- L H-1-(3- M| ik )-3-(2- WE Wy Kk )-2- A 473 - 1- i
JI5 15 (3g"): 8 &k AR A A, 70 7 & 32%. mup.
130.2~131.2 °C; 'H NMR (400 MHz, CDCl;) d: 1.41 (t,
J=17.2 Hz, 3H, CH;), 4.33 (q, J=7.2 Hz, 2H, CH,),
6.97~7.33 (m, 8H, ArtH+CH=CH), 7.43 (d, /=16.0 Hz,
1H, CH=CH), 7.89 (d, J=8.0 Hz, 1H, Ind-H), 8.36 (s,
1H, NH); IR (KBr) v: 3402, 1610, 1014, 965 cm';
ESI-MS m/z: 297.3 [M+H]+. Anal. calcd for C;;H(N,OS:
C 68.89, H 5.44, N 9.46; found C 68.70, H 5.58, N 9.85.

O-"FF-1-(3-M5| e Fk )-3-(2-IBE Wy 5 )-2- TA) 4 - 1 -l 5
(3h): ZEEHPIRIA, 2% 88%. 'H NMR (400 MHz,
CDClL) o: 5.24 (s, 0.64H, CH,, Z-isomer), 5.31 (s, 1.36H,
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CH,, E-isomer), 6.87~7.51 (m, 14H, ArH+CH=CH,
Z + E-isomers), 7.79 (d, J= 8.0 Hz, 0.68H, Ind-H,
E-isomer), 8.33 (s, 0.68H, NH, F-isomer), 8.43 (s, 0.32H,
NH, Z-isomer); IR (CH,Cl,) v: 3405, 1615, 1013, 959
em'; ESI-MS m/z: 3593 [M+H] . Anal. caled for
Cp»HsN,OS: C 73.72, H 5.06, N 7.82; found C 73.48, H
4.85,N 7.58.

(E)-O-"FF-1-(3- M| W 55 )-3-(2-WE Wy i )-2- TR 45 - 1 -l
JEmEGR): HEEREE, 7872 44%. mp. 123.1~
1243 "C. '"H NMR (400 MHz, CDCl;) 6: 5.32 (s, 2H,
CH,), 6.98~7.50 (m, 14H, ArtH+CH=CH), 7.79 (d, J=38
Hz, 1H, Ind-H), 8.32 (s, 1H, NH); IR (KBr) v: 3405, 1609,
1014, 967 cm™'; ESI-MS m/z: 359.6 [M+H]". Anal. calcd
for C,,HsN,OS: C 73.72, H 5.06, N 7.82; found C 73.53,
H 5.26, N 7.69.

O-(4-50 W FE)-1-(3- W5 )-3-(2- W Wy ik )-2- P M- 1-
i 5 Wk (31): SR RIBA, 72 87%. 'H NMR (400
MHz, CDCl;) ¢: 5.19 (s, 0.70H, CH,, Z-isomer), 5.26 (s,
1.30H, CH,, E-isomer), 6.90~7.50 (m, 13H, ArtH+CH=
CH, Z-+E-isomers), 7.78 (d, J=8.0 Hz, 0.65H, Ind-H,
E-isomer), 8.32 (s, 0.65H, NH, Z-isomer), 8.47 (s, 0.35H,
NH, E-isomer); IR (CH,Cl,) v: 3403, 1620, 1013, 959
em'; ESI-MS m/z: 3933 [M+H] . Anal. caled for
C»H;,CIN,OS: C 67.26, H 4.36, N 7.13; found C 67.52, H
4.64, N 7.38.

O-(4-F ' F5)-1-(3- 15[ WA )-3-(2- W Wy K )-2- P - 1-
Wi 1k (35): SR MRIBAE, 775 86%. 'H NMR (400
MHz, CDCl;) ¢: 5.16 (s, 0.64H, CH,, Z-isomer), 5.26 (s,
1.36H, CH,, E-isomer), 6.90~7.49 (m, 13H, ArtH+CH=
CH, Z+E-isomers), 7.79 (d, J=8.0 Hz, 0.68H, Ind-H,
E-isomer), 8.33 (s, 0.68H, NH, E-isomer), 8.44 (s, 0.32H,
NH, Z-isomer); IR (CH,Cl,) v: 3402, 1605, 1013, 964
em'; ESI-MS m/z: 377.5 [M+H] . Anal. caled for
C»H7FN,0S: C 70.19, H 4.55, N 7.45; found C 70.51, H
4,78, N 7.25.
322 APEEMSH

K FH R 22 A K AR 58 H bR A& ) 1R B AR R
TEPENTL DL it 2K 5% B (Botrytis - cinerea) R JIUR JH A
(Anthracnose pathogen) MR F Tl F2577 A1 25 Ak
FALE 9 0 1 IRy ERAGI ) R 2 2 55 R (5 4% T — i 2 Wl — B
Jl&, PDA), %l J il e B2 43 5l 2 50, 100 pg/mL 1)
PDA & 251, R ILE TR b [k, K B S
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FE PP, BT Q551) CHRIBEFEA T ROKE
FR R 72 h, RIHERIE 84 h), BAFE 3 NEE. [H
B LI ARG B /K 5 9755 28 ORI, AR 1R 77
WA R O IR, A ORI R YR A, A
B 2 K, DL TIERR R E D, #%F0h
AN i = O IR B VR T A AR — AL PR R VR
BCEAR) OV IR A BB AR) X 100%. S 25 5 12 1.
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