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Synthesis and Biological Activity of Novel 3-Phenylpropan-1-one
Oxime Ethers Containing Pyridine Moiety

Zan, Ningning Wan, Fuxian Wang, Shichun Zhang, Junhui Jiang, Lin*
(College of Chemistry and Material Science, Shandong Agricultural University, Taian 271018)

Abstract To search for the pyridine pesticide lead compound with high antigungal activity, a series of novel 3-phenyl pro-
pan-1-one oxime ethers bearing pyridine moiety were synthesized using 3-acetypyridine, benzaldehyde, substituted anilines
and alkoxyamine hydrochlorides as starting materials. The structures of target compounds were determined by IR, 'H NMR,
3C NMR and elemental analysis. Meanwhile, the target compounds were evaluated for their antifungal activities against S.
sclerotiorum and B. cinerea by the mycelium growth rate method. The results indicated that some compounds displayed high
antifungal activity to the two kinds of pathogenic fungi, and their activities were even higher than that of the positive control,

chlorothalonil.

Keywords heterocycles; pyridine; ketones; oxime ethers; biological activitity
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3a: R'=H; 3b: R?=Cl; 3¢c: R®= F; 3d: R*= OCH,4

4a: R'= H, R?= CHj; 4b: R" = Cl, R? = CHj;

4c: R'=F, R?= CHj; 4d: R' = OCH3, R?= CHj;

4e: R'=H, R?= CH;CHy; 4f: R' = CI, R?= CH3CHy;

4g: R"=F, R2= CH3CH,; 4h: R'= OCHj3, R? = CH4CH,;
4i: R" = H, R? = CgH5CHy; 4j: R' = Cl, R? = CgH5CHby;
4k: R"= F, R?= CgH5CH,; 4I: R' = OCH3, R? = CgH5CH,

B 1 (aWrE kgL

Scheme 1 Synthetic route of the target compounds

1 GHBR5TR
1.1 A&

HE A 1-(3-MHE e 2L )-3- 2R -3 -(4- U R i 2 )-1-
il A2 R 1-(3-MH P 3 )-3- 2 JE -2 P 475 - 1 -l (S 4 2 K Bl )
WS 4 FRASE IR R A IR LA B SCHR[14]
DA R A o5 M 11 R SR B R T (LI/NP) R i A7, sl T
B /R B -5 2R B IRk, WCR KT 90%,; {HH] %11k
FUR 75 ZELE 900 C il NMke 1 h, Z5PFEwZI. SCHR[1S]
PLES TR AT R JC I I B vk B w7 2R
AL R R F % V2 ) 4 A BRI, EURIF B B 25 5 45
B, RBIATEA. AR T B 4 R B 5 R e e D
S TE M, BB T R[DBU][Lac], =i T
Bidk 2 AR, FRCE R, R (TLC) A R AR
MH . RBSEEE, P B LR ORI LARR 2
T R 2R B DA B B TR, BRI R e A AR v, AT
BEREGWERAE, Hym 25 KT 80%. 3a~3d Ske/ w2
Jie SRR ERAE RN 5 b s B AE 1 B AR A,
1.2 RIERRT

HFrbA910 TH NMR A, 5 5 EERR A % (1 0 F
JIR T 52 AR AN KRR - B2, A S AN SR T T
HEAXFRER LTI ABX RS, NP %
WO AL 2R 3 BIFE 6 2.90 A1 3.50 FRHT; AN
FRbg E R IR AR AE 6 4.53~4.63 b, DY FH I,
MK NH T AR T 6 4.64~4.89 &b, IR
B[R HLE. PC NMR H, fl5BkeeE BRI SE A RS AE 6 147
b, FLAR 6 AE 100 LA_FFry0ge 5y S ik e BR R R IR P R i
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i, CH M1 CH, FLZE AL RS 73 JIAE 6 56 35 FHIL. 4a~4d
h, RS L CHs LA IR 1E 6 62 Ab; 4e~4h i, fi5
S5 CH;CH, HYHV RS SE FRIEGRIL 226088 7399
£ 6 14.9.70.0 4b; 4i~41 kWA CH, t R 1
677 Mtk
1.3 HEiEH

2 1AL, KA B a0 BAZ A R4
g, b 4b. 4d. 4f F1 4g (1) ECso B 554 2.46,
2.73, 2.93 F1 1.81 pg/mL, L5%F #2455 H & s A L
(EC50=3.27 ng/mL), iEMHEE &, MLEVII 5 T 454
B, AREHEER RN, SUR TP S TGk
RPN HBLER C LI, (&M B S MR S, R A
HE S R PR
R 1 HALE 4a~ 41 T % BRI 7 K 85 T
ik
Table 1 Antifungal activity of compounds 4a~4l against S.
sclerotiorum and B. cinerea

ECso/(ngemL ")

Compd. R! R?

S. sclerotiorum B. Cinerea
4a H CH; 6.9710.48 3.0910.45
4b Cl CH; 2.4610.51 11.45+0.32
4c F CH; 5.53+0.10 6.40£0.70
4d CH;0 CHji 2.7310.48 22.321+0.12
4¢ H CH;CH, 5.3410.58 4.197%0.60
4 Cl CH;CH, 2.93+0.48 3.2810.26
4¢ F CH;CH, 1.81%0.14 4.237+0.22
4h CH3;0 CH;CH, 4.147%0.15 48.0310.74
4 H C¢H,4CH, 12.70£0.55 61.2310.11
4 Cl C¢H,4CH, 32.76+0.16 176.760.14
4k F C¢H,4CH, 31.12+0.11 137.03+0.53
4 CH;0 C4H4CH, 7.5310.21 197.08£0.26
Chlorothalonil 3.2710.31 6.1210.25

© 2017 Chinese Chemical Society & SIOC, CAS

MFE 1B LG H, thE9) 4b, de~4g ST KB HA
B ANEIE Y, ECso E 528 3.09, 4.19, 3.28 £l 4.23
pg/mL, KT &I A ECso fE(6.12 pg/mL), FRUIHIEGE
mT AT, AN, 1A 4g 1 ECso 18N 6.40 pg/mL,
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REZG50 TR, s e S5 A i BESR AL S 0 15 A
AR TR T AR A RIS

3 SLIEES
3.1 UES5HF

JE R B ACBE IR AT X-5 K55 BAYE sl 21X
(R ARLIE); 55 Nicolet380 7 H HLIH-AR sl i
e (KBr H B BRI L), 52 B Mercury Plus-400 2 % i
FIRA(CDCL NEF, TMS NAFR); £ [E Elementar 23
] Vario EL BITER T GXZ BUR e LI BE 7744,

RN T BTl slfb 2248, DBU FLER £ 2 1A
[DBU][Lac]Z % CHR[17]77 %0l 4%, 1-(3-MEREJE)-3-%
FE-2- P M- 1- TR (2) F2 B SRR [ 18] 1 1) 2%

32 wEMIER
3.2.1 IR 3 896 %

0.64 g (3.0 mmol) 1-(3-MLmE FE)-3-2K 3E-2- P #5- 1
A1 3.6 mmol UK E T 25 mL H4f, I 0.5~1mL
T, AT, B 0.12 g (0.4 mmol)&
T AR [DBU][Lac], = FHEHE, &N KR AR,
BebE 0.5~1 h GBS, 5 =IkKHD> & LR LB %
[ A, DARR 223k & R 2R I RN B8 1A, 159 30 1 1 £ ] 4
B 1-(3-MEme 55 )-3- B -3-HUAR A e - 1- T 3).

1-(3- ML iE 2 )-3- IR Jk-3- DR i k- 1- TR il (3a): £ [
K, FPEE 84%. mp. 131.4~132.2 ‘C; 'H NMR (400
MHz, CDCl;) 6: 3.47~3.50 (m, 2H), 4.51 (bs, 1H), 5.0 (t,
J=12.4 Hz, 1H), 6.56~7.44 (m, 11H), 8.14~8.16 (m,
1H), 8.75~8.76 (m, 1H), 9.09 (s, 1H); *C NMR (100
MHz, CDCly) 6: 197.2, 153.7, 149.6, 146.7, 142.4, 135.5,
131.9, 129.2, 128.9, 127.6, 126.3, 123.7, 117.9, 113.7,
54.5, 46.4; IR (KBr) v: 3383, 2916, 2868, 1675 cm .
Anal. calcd for C,oHgsN,O: C 79.44, H 6.00, N 9.26; found
C79.23,H6.22,N 8.97.

1-(3- ML g 2 )-3- 2R 2k -3-(4- SR i 25)-1- TA i (3b):
MO E K, 2% 85%. mp. 153.4~1553 ‘C; '"H NMR
(400 MHz, CDCl5) d: 3.46~3.48 (m, 2H), 4.57 (bs, 1H),
4.97 (t, J=12.8 Hz, 1H), 6.47~7.40 (m, 10H), 8.12~8.15
(m, 1H), 8.75~8.77 (m, 1H), 9.08 (s, 1H); *C NMR (100
MHz, CDCls) 6: 196.8, 153.6, 149.7, 146.9, 143.6, 135.7,
132.3, 128.7, 127.2, 126.9, 123.9, 119.9, 114.5, 53.3, 47.0;
IR (KBr) v: 3385, 2915, 2871, 1677 cm'. Anal. calcd for
CaoH,CIN,O: C 71.32, H 5.09, N 8.32; found C 71.45, H
5.10, N 8.30.

1-(3- Mt i 3 )-3- R I -3-(4-J AR e I ) - 1- A i (3e): A
tE AR, 7223 89%. m.p. 145.3~146.9 “C; "H NMR (400
MHz, CDCLy) d: 3.45~3.47 (m, 2H), 4.42 (bs, 1H), 4.96
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(t, J=12.8 Hz, 1H), 6.48~7.41 (m, 10H), 8.13~8.16 (m,
1H), 8.76~8.77 (m, 1H), 9.09 (s, 1H); *C NMR (100
MHz, CDCl;) d: 197.0, 155.9, 153.6, 149.7, 143.9, 135.7,
132.4, 128.7, 1272, 126.9, 124.0, 119.9, 115.3, 114.0,
53.8, 47.1; IR (KBr) v: 3384, 2914, 2870, 1676 cm .
Anal. caled for C,0H;FN,O: C 74.98, H 5.35, N 8.74;
found C 74.82, H 5.37, N 8.69.

1-(3- Mk P 35 )-3- 2 3k -3-(4- FR 480 3k 2K i 328 )- 1- T4 i
(3d): FELOEE, 775K 81%. mp. 126.2~127.5 C; 'H
NMR (400 MHz, CDCLy) §: 3.45~3.47 (m, 2H), 3.68 (s,
3H), 4.95 (t, J=12.8 Hz, 1H), 6.52~7.43 (m, 10H),
8.14~8.16 (m, 1H), 8.75~8.77 (m, 1H), 9.10 (s, 1H); *C
NMR (100 MHz, CDCly) 0: 197.3, 153.7, 152.4, 149.6,
142.6, 140.8, 135.5, 131.9, 128.9, 127.5, 126.4, 123.7,
115.4, 114.7, 55.7, 55.5, 46.6; IR (KBr) v: 3372, 2900,
2832, 1672 cm™ . Anal. caled for C, HyoN,O,: C 75.88, H
6.06, N 8.43; found C 76.05, H 6.03, N 8.54.

322 HARLAESA 4 095 Rk

2 mmol F[E{A 3 Al 2.5 mmol %48 I i Eh g Eh al e
AR L, BT 25 mL FEM A+, M3 mL /Kt
WE, BNHAENA 4~10 h, TLC Wil s B2 i fe. |58 He ),
60 C Ty ZE 00 o s e e, ok, A & R
B, K¥E =R, KBBR8, BLEFISHE =Y. i
JeFE E AT Al [VCH ) - (LR Z.B8)=10 & 1154,
B2 B LAY 4a~41.

O-FF 5 -1-(3- ML g ik )-3- 2R J -3 2R i k- 1 - P I 5 T
(4a): AR, 723 87%. m.p. 81.7~82.6 ‘C;'HNMR
(400 MHz, CDCl5) 6: 2.89~3.04 (m, 1H), 3.50~3.56 (m,
1H), 4.10 (s, 3H), 4.61 (dd, J=5.2, 9.6 Hz, 1H), 4.73 (bs,
1H), 6.40~7.37 (m, 11H), 7.82~7.84 (m, 1H), 8.56~
8.58 (m, 1H), 8.76 (d, J=2.0 Hz, 1H); *C NMR (100
MHz, CDCl;) d: 153.7, 150.2, 147.6, 147.0, 142.9, 133.7,
131.0, 129.1, 128.8, 127.5, 126.0, 123.3, 117.3, 113.2,
62.4, 56.4, 35.4; IR (KBr) v: 3404, 1600, 1046 cm™'. Anal.
calced for Cy;H, N;O: C 76.11, H 6.39, N 12.68; found C
76.37, H 6.48, N 12.62.

O- 1 5E-1-(3-MHE g Ik )-3- 2R Jk-3-(4- SR L JE ) - 1- P i
Jllk(4b): HEFEE, 7223 70%. mp. 109.2~110.5 C;
'H NMR (400 MHz, CDCly) d: 2.94~2098 (m, 1H),
3.48~3.54 (m, 1H), 4.10 (s, 3H), 4.56 (dd, J=5.2, 9.6 Hz,
1H), 4.78 (bs, 1H), 6.31~7.35 (m, 10H), 7.80~7.82 (m,
1H), 8.55~8.57 (m, 1H), 8.76 (d, J=2.0 Hz, 1H); "°*C
NMR (100 MHz, CDCl;) 6: 153.6, 150.2, 147.5, 145.4,
142.3, 133.6, 130.9, 128.9, 127.6, 125.9, 123.3, 121.9,
114.3, 62.4, 56.6, 35.3; IR (KBr) v: 3396, 1599, 1048
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BIHE

em . Anal. caled for CyH,CIN;O: C 68.94, H 5.51, N
11.49; found C 69.04, H 5.63, N 11.47.

O- 1 BE-1-(3-MHE P Jik )-3- 2R Jk-3-(4- S R I 5 ) - 1- P il
fi5 Bk (de): TELREREFNRAL, 723 91%. #2 1.5189; 'H
NMR (400MHz, CDCl;) 6: 2.92~2.99 (m, 1H), 3.47~
3.52 (m, 1H), 4.10 (s, 3H), 4.56 (dd, J=5.2, 9.6 Hz, 1H),
4.64 (bs, 1H), 6.31~7.35 (m, 10H), 7.79~7.82 (m, 1H),
8.55~8.57 (m, 1H), 8.76 (d, J=2.0 Hz, 1H); *C NMR
(100 MHz, CDCly) o: 156.8, 154.5, 153.7, 150.2, 147.5,
143.0, 142.7, 133.6, 131.0, 128.8, 127.6, 126.0, 123.3,
115.0, 113.0, 62.4, 57.0, 35.4; IR (KBr) v: 3405, 1601,
1047 cm ', Anal. caled for CyHyFN;0: C 72.19, H 5.77,
N 12.03; found C 71.94, H 5.42, N 12.48.

O-H1HE-1-(3-AHEIE J%)-3- 2R k-3 -(4- FH AR FE DR i ik )- 1
PIHR F5 k(4d): 35 RS BRAR, 7223 87%. np’ 1.5145;
'"H NMR (400 MHz, CDCl;) 6: 2.92~2.98 (m, 1H),
3.47~3.52 (m, 1H), 3.66 (s, 3H), 4.09 (s, 3H), 4.55 (dd,
J=5.2,9.2 Hz, 1H), 6.36~7.37 (m, 10H), 7.79~7.82 (m,
1H), 8.54~8.58 (m, 1H), 8.76 (d, J=2.0 Hz, 1H); "*C
NMR (100 MHz, CDCl,) d: 153.8, 151.9, 150.1, 147.5,
143.1, 141.2, 133.7, 131.1, 128.7, 127.4, 126.1, 123.2,
114.7, 114.4, 62.4, 57.1, 55.7, 35.5; IR (KBr) v: 3405,
1604, 1045 cm™ ', Anal. caled for C,H,3N;0,: C 73.11, H
6.41, N 11.63; found C 73.50, H 6.37, N 11.44.

O- 2 - 1-(3-PHk g ik )-3- 2R J5t - 3- 2% 2 Ji - 1- T4 i s Tk
(4e): AEIK, P23 72%. m.p. 86.6~88.7 C; 'H NMR
(400 MHz, CDCl;) o: 1.46 (t, J=6.8 Hz, 3H), 2.94~2.98
(m, 1H, CH,), 3.52~3.58 (m, 1H, CH,), 4.37 (g, J=6.0
Hz, 2H), 4.62 (dd, J=4.8, 9.2 Hz, 1H), 4.88 (bs, 1H),
6.40~7.39 (m, 11H), 7.82~7.84 (m, 1H), 8.54~8.56 (m,
1H), 8.75 (d, J=2.0 Hz, 1H); *C NMR (100 MHz, CDCl,)
5: 153.2, 150.1, 147.5, 147.0, 143.0, 133.6, 131.2, 129.0,
128.8, 127.5, 126.0, 123.2, 117.2, 113.1, 70.4, 56.5, 35.4,
14.9; IR (KBr) v: 3401, 1598, 1049 cm '. Anal. calcd for
Cy,H,3N;0: C 76.49, H 6.71, N 12.16; found C 76.42, H
6.75, N 12.06.

O- £ 56-1-(3-ME R Jik)-3- 2R Jk-3-(4- R I JE ) - 1- P
fl5 Bk (4): SR EREFATAA, P25 86%. nd 1.5218; 'H
NMR (400 MHz, CDCly) &: 1.45 (t, J=6.8 Hz, 3H),
2.95~2.99 (m, 1H), 3.50~3.53 (m, 1H), 4.37 (q, J=5.6
Hz, 2H), 4.57 (dd, J=4.8, 9.2 Hz, 1H), 4.89 (bs, 1H),
6.31~7.35 (m, 10H), 7.81~7.83 (m, 1H), 8.54~8.56 (m,
1H), 8.76 (d, J=2.0 Hz, 1H); '*C NMR (100 MHz, CDCl,)
5: 153.1, 150.1, 147.5, 145.5, 142.4, 133.6, 131.0, 128.9,
127.6, 126.0, 123.1, 121.8, 114.2, 70.5, 56.7, 35.3, 14.9; IR
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(KBr) v: 3403, 1599, 1046 cm '. Anal. caled for
C,,H,,CIN;0: C 69.56, H 5.84, N 11.06; found C 69.14, H
6.05, N 11.45.

O- L H-1-(3-MEIE J%)-3- 2R FE -3 -(4- SR E 55 )- 1- P i
5k (4g): B EREHMAR, P23 90%. nd 1.5272; 'H
NMR (400 MHz, CDCLy) o6: 1.44 (t, J=6.8 Hz, 3H),
2.94~2.99 (m, 1H), 3.49~3.54 (m, 1H), 4.36 (q, J=5.6
Hz), 4.56 (dd, J=5.2, 9.2 Hz, 1H,), 4.71 (bs, 1H), 6.32~
7.35 (m, 10H), 7.80~7.82 (m, 1H), 8.54~8.55 (m, 1H,),
8.76 (d, J=2.0 Hz, 1H); *C NMR (100 MHz, CDCl;) ¢:
156.7, 154.4, 153.2, 150.0, 147.5, 143.0, 142.7, 133.6,
131.0, 128.8, 127.6, 126.0, 123.3, 115.0, 113.0, 70.0, 57.0,
35.4, 14.9; IR (KBr) v: 3405, 1601, 1046 cm '. Anal. caled
for C,,H,,FN;0: C 72.71, H 6.10, N 11.56; found C 73.03,
H6.17,N 11.79.

O- 2. 5E-1-(3-ME g B)-3- 2K Jk-3-(4- FH AR L R i B )-1-
P i Bk (4h): 2SR EOREBRIBAR, 722 85%. np 1.5201;
'H NMR (400 MHz, CDCl,) &: 1.44 (t, J=6.8 Hz, 3H),
2.93~2.98 (m, 1H), 3.49~3.57 (m, 1H), 3.66 (s, 3H),
434 (q, J=6.8 Hz, 2H), 4.56 (dd, J=5.2, 8.8 Hz, 1H),
4.71 (bs, 1H), 6.37~7.38 (m, 10H), 7.80~7.83 (m, 1H),
8.54~8.55 (m, 1H), 8.76 (d, J=2.0 Hz, 1H); *C NMR
(100 MHz, CDCl;) §: 153.3, 151.8, 150.0, 147.6, 143.2,
141.3, 133.6, 131.3, 128.7, 127.4, 126.1, 123.2, 114.7,
114.3, 70.4, 57.2, 55.7, 35.5, 14.9; IR (KBr) v: 3404, 1594,
1045 cm . Anal. caled for Co3H,sN;0,: C 73.57, H 6.71,
N 11.19; found C 73.18, H 6.84, N 11.03.

O-7 B -1-(3- ALk BE 2% )-3- 0 J5 - 3- 4 i ok - 1- A I 5 Tk
(4i): ATEE, 77% 82%. m.p. 95.5~96.3 C; 'H NMR
(400MHz, CDCl5) d: 2.94~2.98 (m, 1H), 3.51~3.57 (m,
1H), 4.54 (dd, J=4.8, 9.2 Hz, 1H), 5.28~5.38 (m, 2H),
6.11~7.52 (m, 16H.), 7.77~7.80 (m, 1H), 8.53~8.55 (m,
1H), 8.75 (d, J=2.0 Hz, 1H); *C NMR (100 MHz, CDCl5)
0: 153.9, 150.1, 147.6, 146.8, 142.8, 137.7, 133.7, 131.0,
128.9, 128.8, 128.7, 128.7, 128.5, 128.0, 126.0, 123.2,
117.2, 113.3, 77.1, 56.3, 35.4; IR (kBr) v: 3404, 1601,
1009 cm™'. Anal. caled for C7HysN;0: C 79.58, H 6.18, N
10.31; found C 79.65, H 6.15, N 10.16.

O-"FFE-1-(3-MHE g )-3- I Jk-3-(4- SR G HE)- 1- P I
f5mk(4j): AGBEE, 775 80%. mp. 148.8~149.7 C;
'H NMR (400 MHz, CDCly) d: 2.95~2.99 (m, 1H),
3.51~3.57 (m, 1H), 4.54 (dd, J=4.8, 9.6 Hz, 1H), 4.70
(bs, 1H), 5.29~5.38 (m, 2H), 6.07~7.52 (m, 15H),
7.78~7.80 (m, 1H), 8.54~8.56 (m, 1H), 8.75 (d, J=2.0
Hz, 1H); “C NMR (100 MHz, CDCl;) d: 153.8, 150.2,

Chin. J. Org. Chem. 2017, 37, 1537 ~1541



Chinese Journal of Organic Chemistry

147.5, 145.3, 142.3, 137.0, 133.6, 130.9, 128.8, 128.8,
128.8, 128.7, 128.5, 127.6, 126.0, 123.3, 121.8, 114.2,
77.0, 56.5, 35.3; IR (KBr) v: 3395, 1599, 1008 cm™'. Anal.
calcd for C,;H,4CIN;O: C 73.38, H 5.47, N 9.51; found C
73.12, H 5.61; N 9.68.

O-"FHE-1-(3-MHERE Jik)-3- 2R Jk-3-(4- S R L JE ) - 1- A
falik(dk): @A, 72232 82%. m.p. 108.4~109.2 C;
'"H NMR (400 MHz, CDCl;) J: 2.94~2.98 (m, 1H),
3.51~3.57 (m, 1H), 4.54 (dd, J=5.2, 9.2 Hz, 1H), 4.70
(bs, 1H), 5.28~5.38 (m, 2H), 6.10~7.52 (m, 15H),
7.77~7.80 (m, 1H), 8.54~8.55 (m, 1H), 8.75 (d, J=2.0
Hz, 1H); *C NMR (100 MHz, CDCLy) &: (156.8, 154.4),
153.9, 150.2, 147.6, 143.0, 142.6, 137.1, 133.7, 131.1,
128.8, 128.8, 128.7, 128.4, 127.6, 126.0, 123.2, 115.0,
113.0, 77.2, 56.9, 35.5; IR (KBr) v: 3400, 1604, 1007
cm L. Anal. caled for CyH,FN;O: C 76.21, H 5.69, N
9.88; found C 76.36, H 5.54, N 10.03.

O-"F Fk-1-(3-AE WE 55 )-3- 4 L -3-(4- A R R IR 3 ) - 1-
PR 5 Tk (4D): B R BRIV, 7% 87%. nd’ 1.5325;
'H NMR (400 MHz, CDCl;) J: 2.94~2.99 (m, 1H),
3.51~3.56 (m, 1H), 3.65 (s, 3H), 4.55 (dd, J=5.2, 8.8 Hz,
1H), 5.27~5.37 (m, 2H), 6.21~7.52 (m, 15H), 7.76~
7.79 (m, 1H), 8.53~8.54 (m, 1H), 8.75 (d, J=2.0 Hz,
1H); '*C NMR (100 MHz, CDCl;) é: 154.0, 151.8, 150.0,
147.6, 143.0, 141.1, 137.2, 133.7, 131.2, 128.7, 128.7,
128.7, 128.3, 127.4, 126.1, 123.2, 114.6, 114.3, 77.1, 57.0,
55.7,35.6; IR (KBr) v: 3407, 1601, 1012 cm™'. Anal. caled
for C,3H,7,FN;0,: C 76.86, H 6.22, N 9.60; found C 77.12,
H 6.05, N 9.81.

3.3 AP EMEAK

KA B 22 A O 2RI E H AR AL &1 0 B AR B
TWEHEML DT B RS, sclerotiorum) R i /K 75 14 (B.
cinerea) NI A, LR RIS AW N 9 11 1Y
EE A il B B 2 B 7R B (S R B - BT MR- B, PDA), 7
SRS EIREBI N KE I ERA 9 em WIEFRILA. f
WAL B YDV G B R SR FE RS L) PDA &5 25-F 4R,
TR B TR IR I rb A, He 0 R B 3 2P AR
e, BT (2511) CREFRMTTREFR, KERER 72
h, BRI 36 h. FEACFLE T 3 K. [FE ISR
(TG R 7K 5 IR B 978 UM R, DR B ) B B TS Rt
2y5), M s SOEN B VR BAR, FAREENE 2 X,
AP BB AR BT R, 12 DU THEA R 2, &5
i Data Processing System (DPS)Z3HT #443R H 2455
BT RE A ECso fH. SER AR WK 1.

FVEY HEA=WE P EAE - mU ER
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2R (%)= o BB AT BUEAR — A EE R 759 B
BN EY BUE AR X 100%.

A1 kL (Supporting Information) H1[A]{4& 3a~3d #
HFrfL&%) 4a~41 [f] 'H NMR, “C NMR #% & ix2ehf
BEa] PL A 2 AT W33 (http://sioc-journal.cn/) . T %2,
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