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3,7-“HE¥-2,6- " IHER RN 3,7- ZFRE-6,7- 2 EF-2- M T AR HY
B REEM

TIHF Fuax NE&EF KR ¥ 0 OI#WE
(REAL KSR IR RZGOHIL 63 100193)

WE 5 U@2)-RIE)-FHEE R ER, BITEmT 22 NMFI@2)-FI(E)-3,7- = I 2E3E-2,6- Ik IE KOG iE HE(6R B
68)-3,7- I 3-6,7- R F I 2IGEE, BTN MA IR, 'H NMR, 3C NMR F1 HR-ESI-MS FRAE. 8944 7% 1 i P
ZER IR, SO UAEYILE 50 pg/mL W EE S X 7K FE SO TR i 5 B A% B SRR 7 S TR o T — e IR R I,
(Z2)-N-[2-(4- G K I FE)-3,7- — L2 6- JHTERE(Sd) - (65,22)-N-[2-(4- R K IE) K FE]-3,7- — F 3k-6,7- — L7 2475k
% (7g)F(6R,2Z)-N-[2-(4-FFHFE) K FHE)-3,7- 1 3-6,7- 52 5L 3 2- I T I (Th) o 2 B A% B ) ECs0 2351 46.3, 38.1 Al
40.6 pg/mL, (Z)-N-(4-FU T FEHFE)-3,7- = I E2,6- IR BER(Sb)X K FESURE T Y ECso 735108 20.5 pg/mL. &A%
PEIAEE FEIR, T8 400 pg/mL ¥R T (2)-N-Q-5F-4- = 5 3 4 58)-3,7- = AR 37 -2,6- IRTER% (Se) (E)-N-2-F-4- =
LR SE)-3,7- = F AL 97 -2,6- IR (Sg) F1(6S,2E)-N-(2- 58 -4- = 5 FH 2K 3E)-3,7- 1 36-6,7- — F2 L 37 -2 e A% (Tm) Xt
B TR B399 AN ZE DRI IR 97 ROE B 50%~ 100%, EA 3E— A0 A0 38 o 4% B 1 985 7.

KA 3,7- R E-2,6- IREIG; 3,7- W HE-6,7- RIS 2%, Sharpless AT RRAUEIEAL OB ARG HE

Synthesis and Fungicidal Activity of Novel 3,7-Dimethylocta-2,6-
dienamides and 3,7-Dimethyl-6,7-dihydroxyoct-2-enamides

Wang, Weiwei Li, Yihao Liu, Xinlei Zhao, Yu Wang, Mingan™
(Innovation Center of Pesticide Research, Department of Applied Chemistry, China Agricultural University, Beijing 100193)

Abstract A series of novel (2)- and (E)-3,7-dimethylocta-2,6-dienamides and optical (6R or 6S)-3,7-dimethyl-6,7-dihydro-
xyoct-2-enamides were designed and synthesized using (Z)- and (E)-geraniols as raw materials, respectively. Their structures
were characterized by IR, 'H NMR, *C NMR and HR-ESI-MS spectra. The preliminary bioassay results indicated that some
compounds exhibit certain in vitro fungicidal activities against Rhizoctonia solani and Sclerotinia sclerotiorum at the concen-
tration of 50 pg/mL. For example, (Z)-N-(2-(4-chlorophenyl)phenyl)-3,7-dimethylocta-2,6-dienamide (5d), (6S,2Z)-N-(2-
(4-chlorophenyl)phenyl)-3,7-dimethyl-6,7-dihydroxyoct-2-enamide (7g) and (6S,2Z2)-N-(2-(4-chlorophenyl)phenyl)-3,7-di-
methyl-6,7-dihydroxyoct-2-enamide (7h) have ECso values of 46.3, 38.1 and 40.6 pg/mL against S. sclerotiorum, and
(2)-N-(4-tert-butyl-benzyl)-3,7-dimethylocta-2,6-dienamide (5b) has an ECso value of 20.5 pg/mL against R. solani, respec-
tively. The in vivo efficacy of (Z)-N-(2-chloro-4-trifluromethylphenyl)-3,7-dimethylocta-2,6-dienamide (5¢), (E)-N-(2-chloro-
4-trifluromethylphenyl)-3,7-dimethylocta-2,6-dienamide (5g) and (6S,2E)-N-(2-chloro-4-trifluromethylphenyl)-3,7-dimethyl-
6,7-dihydroxyoct-2-enamide (7m) at the concentration of 400 pg/mL were in the range of 50% ~ 100% against
Pseudoperonospora cubensis and Erysiphe graminis. They have a potential to be optimized for improving the fungicidal activ-
ity.

Keywords 3,7-dimethylocta-2,6-dienamide; 3,7-dimethyl-6,7-dihydroxyoct-2-enamide; Sharpless asymmetric dihydroxyla-
tion; fungicidal activity

FEIT AR A B FH A AR A R, e 2R e morph). T Mt Af(Pyrimorph). HXIRHAL [ i (Bixafen) Al
P AL 25 B B m R 2, a4 BE " Ik (Dimetho- S B Ik % (Fluxapyroxad) 25 (Figure 1), [FIEH & 245
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B, IASE AU S50 at, L EH TRk 55 2 A
VI RS E i i, F B E BRI R I &
T 4110 1) 751) 28 % T 77 (SDHIT ) L 1 -4 FR 8t e g 1 P 4/
FEREI (R)-3,7- - F BE-7-FR FE-2- o I -6- N TR (1) Al
(Z,R)-3,7- — W1 5-6,7- — F2 3 3 -2- I R (Z,R-2) /& M %
A R R o AR B, B AP Y
Ji T i M (Figure 2)U10) AR PR ZH 9 DA 75 58 (1) 245 FH A
VIBERE AR AR R R B RMAEY 1, HESRAT
WIS TED, FRAE K Lee 250213141 #4738 M 24 F il
YIS B Amomum tsao-ko "7y 5515 2 AR J0 0L EH 1) Y
AT pO A5 M R 3,7- — F 36, 7- 2 RS2 24758
(2). AR, ATREHTT & T XH A FEE 3,7-
T RRT-FR R 2- SR I -6- N BR (1) B B ORI S5 A A2 A
RILT FBo A A 3 X6 R A6 S 1 LA 1 B AR B
W, HIRIESAUN) 4 I ARSI 0T 2% TR 4 1) 4 25 2
#(Figure 2)M 81 N H5ER T 3,7- = H 5k-6,7- 32 0k
- 2-RHER VU SEAR ARG G, R IIL(Z,S)-2
S R AR KT 22 b R 0 TR TR 3 B L R SR P AR R B T
PEUOL ZERT SO, FRATIRELL ¥ § % T (2)- & (E)-3,7-
3220 6- BRI (5) I (Z)- B (E)-6,7-3R%8-3,7- — Hi 3
- 2- W TR L (6) PR SR AT AR, ARl SR B, 50 40 Bk fii
AT AE 2 I SR e A B A R R T e, LU () ) B o)
BTSN 3, (B2 6,7- XU AL 5 A IS T
25 PRARR, AR RARF= IR 5 6,7- S FEMIHE AT,
AR CART SCHI 4 0 3,7- - 36, 7- R RS 2478
VU STAR AR LA, K 6,7- 38 5A-3,7- — F AL E-2-
WEEERZ (6) TP 6,7-FR4-3,7- — FF L 7 - TR 5 ok
S 3,7- T HE-6,7- TR 2R (2), Wit A —
FEH BTG BRI A9 7 (Scheme 1), FRiEE &
BTG PR PPN IR R X T D 205 3,7- I - 6,7-
TRBE 2R (T) R S H AR SR R R, R
RHE S AT RENE. 1L &I A R 2k
Scheme 2 ik,

1 &R511R

ST SCO207 4 0 R R AR (2)-F(E)-3,7-—
IR SE-2,6- IR, FRIRTY B ALTE J5 43 il 5 ek, f
BT B 2-8-4- =5 R R A 2-(4-50R 00 R e
R, IR 145 2)-FI(E)-3,7- - 4E-2,6- 3 Mk ik
(S5a~5h). Xt PG HERCZEM) 2-5-4- =50 P R 2R A
2-(4-F AR RN, ] LLE K (2)-FI(E)-3,7- - F A
-2,6- MR 43 ) 2% i S, SRS P i B R4S B AR
LR, Forb Sa R Se T SCHRIE R E AL A0
(2)-F(E)-3,7- W HE3E-2,6- Wz (5a~5h) 57 5
AD-mix-a 1 AD-mix-f #E1T Sharpless X AR,

3718 http://sioc-journal.cn/

© 2021 Chinese Chemical Society & SIOC, CAS

t-Bu

N O
/

oo

HsCO
% E S Ik Dimethomorph

F
F,HC O O F,HC O O
N J H \N / H
o ¢
Cl F F
F

Cl
TE S 1 % Bixafen

TRk Pyrimorph

TR Bk % Fluxapyroxad
Bl 1 AR AR R B 1 22 25 1

Figure 1 Structures of the representative amide fungicides in
agrochemical field
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Figure 2 Structures of (R)-3,7-dimethyl-7-hydroxy-2-octen-6-
olide (1) and its derivatives
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Scheme 1 Molecular design strategy of novel optical 3,7-
dimethyl-6,7-dihydroxyoct-2-enamides
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Ref. [19]

AD-mix-al
V(TBA):V(H,0) = 1:1

5a ~ 5h
1R2
OH O NRR OH
> or _ NR'R?
HO T RIS Ho TRIS I
7a~7h 7i~7p
5a, 5e, 7a, 7b, 7i, 7j; R'R2=—N 0
/

5b, 5f, 7¢c, 7d, 7k, 7I: R' = H, R? = 4-t-BuCgH,CH,

5c, 5g, 7e, 7f, 7m, 7n: R' = H, R? = 2-CI-4-CF;CgH,

5d, 5h, 7g, 7h, 70, 7p: R' = H, R? = 2-(4-CICgH,)CgH,4
B2 Briibsnt 3,7-— i 3k-6,7- R o -0 B e 254k
AW Ta~Tp E UKL
Scheme 2  Synthetic route of novel optical 3,7-dimethyl-6,7-
dihydroxyoct-2-enamides 7a~7p
(7a~7p), EANHILELEZ IR, 'H NMR, *C NMR Fl
HR-ESI-MS [{3RAE. 40HT SR B AD-mix-a XA
23] S HIP=Y), T AD-mix-f WFRIEAISF] R-H FL =
#@[16,19].

SR FH B 22 A KT FR R 202150 H AR AL & W) ) B AR R
RS TEREAT TVRY, g5k 1 R, R ERTE 50
pg/mL KIRFET, FrA HERG-EPar it i Toebh i 425
JE B R 8 BB AOR BE T, RN T 75%,
ANGrOT A2 700 T ML IR S T R IR S S S5 AL TR A
BE(R)-1 HIAR RIS, HR R Z-HEAEY 5d. 7g #
Th 0T IS B AZ B A 2 A IS B 65.6% T1.3% A1
61.3%, Sb XK AL B 0] 214 21 60.6%, TTIXS B
E-#RMEEY) Shy To AT Tp Xoh = B K% 1 A0 1 264X
0%-12.5%H1 34.4%, 5 Xf 7K G SR T H4 1] 324X 41.1%,
Ui Z- W RS YA R TR R R, B 2,3- 005
) e B0 3% TRV PR S 3 B RS, 3K i SO )
AT PR R — B 7 — 7T LB 3, R BRI
AR Z-R B R A A 5d Tg AT Th B BT IRR
BRITEPE, TR RERC T B A 2-50-4- = 5 FH R 2R i
A R I i AR R BT PR S, RTRE S BRI B
K7 AL BRA 6. i — B MBI 45 R R, ey
5d. 7g 1 7Th XFHEEE X B ) ECso 23 710N 46.3, 38.1
40.6 pg/mL, LT MEABRATCICIE A BE(R)-1 1) ECso 1E
23.0 J2 15.8 pg/mL 2K, BT EA TS PEERA G0 T iEng
WRAN-EICIR N EE(R)-1; T 5b XF/KFESUR# I ECso A
20.5 pg/mL, 5 T HEMSBRIK) ECso { 21.7 pg/mL 124,
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B LS MEAHT, 4 T-EIeH M BE(R)-1 (1) ECso fH 44.9
pg/mL. I8 B A I R IR A ) (6S)- 14 B B i Tg
FI(O6R)-HE BYBE % Th XS B A% R 1Y) ECso A Y, 1
BF 6 A7 T Itk s P 46 ol ) TR of 3% BT 3 2 ) S i A B 8

[F) BN 7 3 = 3o 23 R 01023 2405 i R A A ot DY el
993 S TR PR TS AARR TR TE PEEAT TR, g5 Rk 2 FoR.
SE IR IRTE 400 pg/mL FIKRE TR, R HRLAY) Ses
Sg Al 7m IR 2 TCRE B0 /N2 FOR 9 o H — 52
HIE AR EIEYE, BioEE] 50%~100%; AT A&
o KA RS R I A R I TR AR B . 8
WIS, 5(Z,8)-F(ZR)-3,7- - H 5-6,7- 2R -2-If
PR (2)AH Eb, 5 1R % TRV 1 B R B AR D). S Se. Sg
A Tm A2 2-5-4- 5 IR AT AR 1R B I, 6,7-
R AR FES ARG 2 TR, 5 6,7-
XU T PR A AL T BOR B PRI R R AR AR LR, (B
RISCRILINZ,S)-2 FI(Z,R)-2 F 22 Pk 4775 Ji v 7 2L o
PR ST HITS R R R TG E 45 SRAN — B0, TR 6,7- XU (1)
(Z)-B(E)-Tk % 5¢ F 5g ¥4 57 AT A TG A A B s 1,
X — 85 WA AN E 15 1% BT i — P 1 S
Ak, B RER-ATE R TAE IEE AT 2 .

2 i

A SRR A I Fie 28 235 B 591 %) 85 A SRR AIE DL S R AR F= )
(Z,8)-3,7- - H F£-6,7- B I 2GR () B A I G 1A
B FIE M R T, WA R T — R AT (2)-Fl
(E)-3,7- — W B 5 -2,6- — 45 i Jie (5) A % 22 3% 1 (6R B
6S5)-3,7- - H 3-6,7- —FRILFE2IG WL (T), EATMILEH
£33 IR, 'TH NMR, *C NMR F1 HR-ESI-MS FIZRIE. A9
TN SE SRR, £ 50 pe/mL WK EER L A HIxT
K G SOk TR AT E S B A% B S5 DA A 00 iR T B 1 —
SE B RS YE, 1 &9 5b XK FESUR, 1% 1 ECso N
20.5 pg/mL, A 5d. Tg Al Th X B B K] ECso
391N 46.3, 38.1 A1 40.6 ng/mL. ¥ 45 H—iE P &
IR, 2,30V R B R BV PR BB R, 1T 6 AL
TP B 10 24 06T A4 B0 2% B T Tk R R AN B L VAR B
TEPESE REOR, 7E 400 pg/mL HIKRE L&Y Sc. Sg
A7 XA PR 8 TCRS B9 R /N3 ORI S HE — e 1)
TR RIS TE, B ROAF] 50%~100%, X L6455 B LI 1%
Kt & BA L AL 7.

3 SEEY
31 UBE5RHF

WRS-3 BB HUE AR T AL IE); Bruker DPX
300 MHz #Z i3RI, TMS AR, CDCls NEF; Ag-
ilent 1100 LC-MSD-Trap Jii i {% (ESI-MS), Thermo Fisher
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B W5 R
1 LAY Sa~5h Al Ta~Tp [ EAR B G HEENHI /%, 50 pg/mL)
Table 1 In vitro fungicidal activities of compounds Sa~5h and 7a~7p (inhibition rate/%, 50 pg/mL)
ey R R'R? IKFESRGE MO SR WNKEW  MRAESCAGTE
5a 27 Morpholino 18.3 12.5 6.3 11.3 7.5
5b 27 4-t-BuC¢H+CHz, H 60.6 10.0 30.6 30.6 10.0
Sc¢ 27 2-Cl1-4-CF3C¢Hs, H 51.1 2.5 0 15.6 14.4
5d 27 2-(4-Cl-CéH4)CeH4, H 37.8 6.3 65.6 23.1 8.1
Se 2F Morpholino 433 17.5 0 33.8 8.8
5f 2F 4-t-ButC¢H4CH>, H 41.1 9.4 48.8 36.3 11.3
5g 2F 2-Cl1-4-CF3C¢Hs, H 31.1 0 15.6 10.0 11.3
5h 2F 2-(4-Cl-CéH4)CeH4, H 35.6 3.8 0 10.0 11.9
Ta 27,65 Morpholino 41.1 10.0 8.1 6.3 12.5
7b 2Z,6R Morpholino 433 11.3 49.4 12.5 12.5
Te 27,68 4-t-ButC¢H4CH>, H 289 14.4 27.5 43.1 9.4
7d 2Z,6R 4-t-ButC¢H4CH>, H 233 13.8 21.3 34.4 16.3
Te 27,65 2-Cl1-4-CF3C¢Hs, H 41.1 21.3 54.4 35.6 18.8
7f 2Z,6R 2-Cl1-4-CF3C¢Hs, H 29.4 15.0 27.5 11.9 17.5
7g 272,65 2-(4-Cl-CsH4)CeH4, H 30.0 28.1 71.3 513 8.1
7h 2Z,6R 2-(4-Cl-CsH4)CeH4, H 53.9 25.6 61.3 40.6 9.4
7i 2E,6S Morpholino 239 8.1 29.4 36.9 5.0
7j 2E,6R Morpholino 34.4 8.8 58.8 30.6 0
7k 2E,6S  4-+-ButC¢H4CHz, H 25.6 12.5 12.5 30.0 10.0
7 2E,6R 4-t-ButC¢H4CH2, H 39.4 18.8 29.4 27.5 10.0
7m 2E,6S 2-Cl1-4-CF3C¢Hs, H 41.7 27.5 51.3 22.5 23.8
7n 2E,6R 2-Cl1-4-CF3C¢Hs, H 38.9 26.9 54.4 26.3 17.5
7o 2E,6S 2-(4-Cl-CsH4)CeH4, H 21.7 10.0 12.5 12.5 0
p 2E,6R 2-(4-Cl-CsH4)CeH4, H 322 13.1 34.4 25.6 16.9
R-1 71.8 66.4 81.8 72.0 80.2
TR ek 61.6 100 74.4 68.1 37.2
J T N 14.6 100 15.0 9.4 20.9
&2 LAY Sa~5h Fl Ta~Tp BIIE A B M (B 350/ %, 400 pg/mL)
Table 2 In vivo fungicidal activities of compounds 5a~5h and 7a~7p (efficacy/%, 400 pg/mL)
wEl  WIEER MEAWR RSN ERRER| e RIVEER DEERH TREH  ERRER
5a 0 0 0 0 7f 0 0 0 0
5b 0 0 0 0 7g 0 0 0 0
Sc¢ 85 80 0 0 7h 0 0 0 0
5d 0 0 0 0 7i 0 0 0 0
Se 0 0 0 0 7j 0 0 0 0
5f 0 0 0 7k 0 0 0 0
Sg 85 100 0 0 7 0 0 0 0
5h 0 0 0 0 7m 50 70 0 0
Ta 0 0 0 0 n 0 0 0 0
7b 0 0 0 0 7o 0 0 0 0
Tc 0 0 0 0 7p 0 0 0 0
7d 0 0 0 0 (Z,R)-2" 100 100 60 65
Te 0 0 0 0 (2,5)-211 100 100 80 100

MSQ-Plus %4 &= 43 HE G4 ;

STHRAAR I & ee {H 2248

LC 1100 HPLC Z3#frix 58/, F14EJ)y Chiralpak AD
column (250 mm X 4.6 mm), JiahAHA IE ke 5 A B
(V1 V=90 : 10, 80 : 20), Jiti& 1.0 mL/min, UV £
K9 230 nm. G HUE AL FH e e 28 AR .S58 P
FEEMTRE R N T 5 e T PR A & 4E 7= (200~300
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(2)-Fa(E)-3,7- =9 L F-2,6- —Hr B 69 B A%,
(2)-F(E)-3,7- = 3¢-2,6- ZIRHIR I & S 1]

3.2.1
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[19~20], 3 "H NMR 1 MS %3 5 SCHk—5.
3.2.2  (2)-Fa(E)-3,7-=F K F-2,6- =M Bl 69 5 A%,

7E 100 mL # IR AF I —& ke 50 mL, (2)-3,7-
T30 6- R 400 mg (2.38 mmol), HEEE R
1- 25 -(3- I BR S B T 58 Bl % — 2 (EDCI) 641 mg
(3.34 mmol), 1-#% %K H — M (HOBt) 453 mg (3.36
mmol), FFEREFEIA 0.5 mL Sk(5.75 mmol). &
JZ RS (TLO)AR I AR S 5842 JE NN 30 mL ZE48 K,
AT RBRAERL30 mLX3), &AM, AU A
SR BE, ToKBRBRNT 1, W46, TRV AR
3% [200~300 HEERL, AN OB OERW V=3 11)
Ve, WRAES T AR Sa (273 mg, 48%). K
F R 711143 Sb, Se, Sf.

FEVKHT R, 50 mL B EUfH TG /K 5 A 25
mL, (E)-3,7-—H3£¢-2,6- R 250 mg (1.49 mmol),
PEHE R IINEBES 0.5 mL, FEINN i N,N-— H 5 F
Z(DMF), kR4 MAKRESHE, FREKE, SRT
KRB 1 h Bk RET, DRIK & R IE R I
4 380 mg (1.87 mmol) B ) & e ia i,
TINIERE 150 pL (1.86 mmol), =& N, RN 5E4A G
BN 30 mL Z&187K, ST HEAR(30 mLX3), 5IHH
BUAH, A HUAH A& K Be, ToKIREREAT 1, &
96, TRV AR A (3% [200~300 HEER, fihEE/ 2
TR OBV - V=40 © 1)/ &, 805 I 5 15 35 (iRl
1A Sh, 250 mg, WF 47%. KH FEFER 5613 Se, 5d,
5g.

(2)-3,7- — 5L 3F 2,6~ — H5 I L) Ik (S2)20): JE €4 9K
1, 273 mg, W 48%. 'H NMR (300 MHz, CDCl;) o:
5.73 (s, 1H), 5.10~5.05 (m, 1H), 3.63 (brs, 6H), 3.49 (brs,
2H), 2.31 (t, J=7.5 Hz, 2H), 2.18~2.10 (m, 2H), 1.81 (d,
J=1.2 Hz, 3H), 1.66 (s, 3H), 1.59 (s, 3H); 3C NMR (75
MHz, CDCls) 6: 166.73, 149.30, 131.64, 123.35, 117.71,
66.54, 46.34, 4124, 33.36, 26.11, 25.32, 23.20, 17.32.
HR-MS (ESI) caled for C14H2NO, [M+H]": 238.1802;
found 238.1800.

(Z2)-N-(4- BT e FE)-3,7- — 1 3k 32 -2,6- I B i
(5b): TLaiifk, 316 mg, WLZ 51%. 'H NMR (300 MHz,
CDCls) d: 7.39~7.33 (m, 2H), 7.26~7.21 (m, 2H), 5.66
(brs, 1H), 5.55 (s, 1H), 5.13~5.03 (m, 1H), 4.44 (d, J=
5.6 Hz, 2H), 2.18 (d, J=1.2 Hz, 3H), 2.16~2.07 (m, 4H),
1.69 (s, 3H), 1.60 (s, 3H), 1.31 (s, 9H); 3C NMR (75
MHz, CDCls) 6: 166.18, 153.33, 149.97, 135.29, 131.75,
127.32, 125.19, 123.60, 118.79, 42.64, 34.13, 32.77, 31.01,
26.37, 2529, 2436, 17.31. HR-MS (ESI) caled for
C21H3,NO [M~+H]': 314.2478; found 314.2475.
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(2)-N-(2-F-4- =5 W HL K 56)-3,7- Wk -2,6-
WEmERE (Se): FEE, 275 mg, WE 50%, m.p. 58~
60 °‘C; '"H NMR (300 MHz, CDCl3) 6: 8.66 (d, J=8.7 Hz,
1H), 7.66 (brs, 1H), 7.62 (d, J=1.6 Hz, 1H), 7.51 (dd, J=
8.7, 1.6 Hz, 1H), 5.76 (s, 1H), 5.22~5.12 (m, 1H), 2.72 (t,
J=7.8 Hz, 2H), 2.26~2.18 (m, 2H), 1.95 (d, J=1.2 Hz,
3H), 1.68 (s, 3H), 1.63 (s, 3H); *C NMR (75 MHz,
CDCly) d: 163.95, 159.63, 137.85, 132.00, 125.72 (q,
3Jrc=3.8 Hz), 125.27, 124.85, 124.53, 124.48, 123.22,
121.76, 120.41, 117.89, 33.05, 26.46, 25.31, 25.09, 17.33.
HR-MS (ESI) caled for Ci7HyCIFsNO [M + H] ' :
346.1180; found 346.1178.

(Z)-N-[2-(4- 2K ) R 1-3,7- 3k o 2,6- - Js ik
fZ(5d): FlE A, 230 mg, YK 27%. m.p. 115~116 C;
'H NMR (300 MHz, CDCl5) d: 8.30 (brs, 1H), 7.46 (d, J=
8.4 Hz, 2H), 7.41~7.28 (m, 3H), 7.24~7.13 (m, 2H), 6.96
(s, 1H), 5.46 (s, 1H), 5.16 (t, J=7.1 Hz, 1H), 2.68 (t, J=
7.8 Hz, 2H), 2.22~2.14 (m, 2H), 1.85 (d, J=2.0 Hz, 3H),
1.68 (s, 3H), 1.63 (s, 3H); '*C NMR (75 MHz, CDCls) §:
164.17, 157.15, 136.50, 134.70, 133.66, 131.69, 130.33,
129.61, 128.93, 128.34, 123.87, 123.51, 121.66, 118.23,
32.84, 26.50, 25.32, 24.84, 17.35; IR (KBr) v: 3235, 2974,
2911, 1655, 1629, 1443, 1264, 831, 757, 737 cm .
HR-MS (ESI) caled for CoHysCINO [M+H]": 354.1619;
found 354.1621.

(E)-3,7- — F 3 3 -2,6- — I Tk " bk ()20 G € 9
&, 306 mg, W 43%. 'H NMR (300 MHz, CDCl;) o:
5.72 (s, 1H), 5.07 (t, J=7.0 Hz, 1H), 3.69~3.42 (m, 8H),
2.29 (t, J=7.2 Hz, 2H), 2.15~2.07 (m, 2H), 1.80 (d, J=
1.2 Hz, 3H), 1.65 (s, 3H), 1.58 (s, 3H); 3C NMR (75 MHz,
CDCLy) d: 166.73, 149.30, 131.64, 123.35, 117.71, 66.53,
46.33, 41.24, 33.36, 26.10, 25.31, 23.19, 17.32. HR-MS
(ESI) caled for C14H24NO, [M+H]": 238.1802; found
238.1805.

(E)-N-(4- 0 T 375 38)-3,7- ~ HH L 22,6- Ik i
(50): TofiifAk, 320 mg, Y# 52%. 'H NMR (300 MHz,
CDCLy) d: 7.36 (d, J=8.0 Hz, 2H), 7.23 (d, J=8.0 Hz,
2H), 5.64 (brs, 1H), 5.57 (s, 1H), 5.15 (t, J=7.8 Hz, 1H),
4.44 (d, J=5.4 Hz, 2H), 2.65 (t, J=7.8 Hz, 2H), 2.22~
2.14 (m, 2H), 1.84 (s, 3H), 1.64 (s, 3H), 1.60 (s, 3H), 1.31
(s, 9H); '3C NMR (75 MHz, CDCls) d: 166.13, 153.37,
150.05, 135.23, 131.81, 127.35, 125.22, 123.56, 118.76,
42.69, 34.15, 32.78, 31.00, 26.35, 25.28, 24.34, 17.30.
HR-MS (ESI) caled for CoHNO [M+H]': 314.2478;
found 314.2475.
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(E)-N-(2-5-4- =50 HL 2R 56)-3,7- “ W Bk -2,6-—
W (5g): A GER, 275 mg, ILE 50%. m.p. 86~
87 °C; 'H NMR (300 MHz, CDCL3) 6: 8.66 (d, J=8.4 Hz,
1H), 7.73~7.60 (m, 2H), 7.51 (d, J=8.6 Hz, 1H), 5.76 (s,
1H), 5.22~5.04 (m, 1H), 2.81~2.67 (m, 1H), 2.29~2.15
(m, 4H), 1.95 (d, J=1.8 Hz, 1H), 1.69 (d, J=8.7 Hz, 3H),
1.63 (s, 3H); 3C NMR (75 MHz, CDCly) ¢: 164.49,
163.98, 159.62, 159.22, 137.84, 132.39, 132.00, 125.73 (d,
3Jec=3.1 Hz), 125.07, 124.52, 123.21, 122.50, 121.78,
121.24, 120.42, 120.36, 117.89, 117.29, 40.79, 33.04,
26.45, 25.76, 25.31, 25.09, 18.46, 17.38, 17.33. HR-MS
(ESI) calcd for C17H2CIFsNO [M+H]": 346.1180; found
346.1180.

(E)-N-[2-(4-F A3 R HE)-3,7- — H o -2,6- Mk
fiz (5h): A& E A, 250 mg, WHE 47%. mp. 130~
132 “C; 'H NMR (300 MHz, CDCl;) §: 8.33 (brs, 1H),
7.46 (d, J=8.3 Hz, 2H), 7.38~7.16 (m, 5H), 6.95 (s, 1H),
5.45 (s, 1H), 5.04 (s, 1H), 2.17 (s, 3H), 2.12 (brs, 4H), 1.68
(s, 3H), 1.59 (s, 3H); '3C NMR (75 MHz, CDCl) o:
156.67, 136.47, 134.69, 133.70, 132.10, 130.35, 129.61,
128.92, 128.35, 123.87, 122.70, 117.66, 40.58, 25.74,
25.28, 18.16, 17.35. HR-MS (ESI) calcd for Cy,HasCINO
[M+H]": 354.1619; found 354.1622.

323 RFEWQZ)-A(E)3,T-Z—FHE-6,7- =5 F-
2 BE B e 69 B AR

7E 50 mL H ORI ZE187K 7.5 mL, BT EE 7.5
mL, T AD-mix-a 1.398 g, = TPk, &
WIS IE I, N LA % (66 mg, 0.69 mmol))5,
TEVKI FHEEE 0.5 h, JIABERZ 5a (150 mg, 0.63 mmol),
RSO, TLC Wil 28 5ok Sy . 1a vk &
IINEABRACTER AN A 15 mL, FHAEVKIS FHEE 0.5
h. 73, LB ZEEAEL(30 mLX3), &AM, Hhl
FHFBA S AR TE, ToKBREREN T8, W4s, FRER
B35 [200~300 HAEER, Al R OBV - V=3 1)
Vel1 5 85, WM IS 15 o (iR & 7a 136 mg, IR
2 79%. KM FEFER 7S5 To~Tp.

(68,22)-3,7- — W 3 -6,7- — 5 3¢ -2 475 I 15 Wk (7a):
TOBAE, 136 mg, YTE 79%, ee 89.4%. [alh +49.3 (¢
0.3, CHCLs); 'H NMR (300 MHz, CDCl3) 6: 5.97 (s, 1H),
5.89 (s, 1H), 3.74~3.46 (m, 8H), 3.29 (d, J=11.7 Hz,
1H), 2.96~2.81 (m, 2H), 2.11~2.04 (m, 1H), 1.83 (s,
3H), 1.76~1.66 (m, 1H), 1.60~1.54 (m, 1H), 1.17 (s,
3H), 1.14 (s, 3H). HR-MS (ESI) calcd for Ci4sH26NO4
[M+H]": 272.1856; found 272.1852.

(6R,27)-3,7-— W1 2-6,7- — F2 3 3¢ 2 45 Bk " bk (7b):
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TOAE, 122 mg, YK 71%, ee 96.8%. [alp —50.8 (¢
0.4, CHCls); 'H NMR (300 MHz, CDCL3) 6: 5.97 (s, 1H),
5.90 (s, 1H), 3.75~3.46 (m, 8H), 3.29 (d, J=11.1 Hz,
1H), 2.95~2.82 (m, 2H), 2.11~2.05 (m, 1H), 1.84 (s,
3H), 1.76~1.67 (m, 1H), 1.60~1.50 (m, 1H), 1.18 (s,
3H), 1.15 (s, 3H). HR-MS (ESI) calcd for C;4H26NO4
[M+H]": 272.1856; found 272.1852.

(65,27)-N-(4-FU T 2K 58)-3,7- — H %-6,7- —Fa &
F2- I W (Te): o (AR, 117 mg, W 73%, ee
96.2%. [a]d +90.1 (¢ 0.5, CHCl3); '"H NMR (300 MHz,
CDCl;) d: 7.37 (d, J=8.3 Hz, 2H), 7.22 (d, J=8.3 Hz,
2H), 5.80 (brs, 1H), 5.68 (s, 1H), 5.64 (d, J=3.3 Hz, 1H),
4.43 (d, J=5.5 Hz, 2H), 3.40~3.26 (m, 2H), 2.90 (s, 1H),
2.22~2.08 (m, 1H), 1.83 (s, 3H), 1.70~1.60 (m, 1H),
1.32 (s, 9H), 1.18 (s, 3H), 1.16 (s, 3H); 3C NMR (75
MHz, CDCls) 0: 166.82, 154.02, 150.37, 134.58, 127.42,
125.34, 119.55, 74.71, 71.77, 42.96, 34.19, 30.98, 28.83,
28.37, 25.85, 23.89, 23.22. HR-MS (ESI) calcd for
C21H3NO; [M+H]": 348.2533; found 348.2536.

(6R2Z)-N-(4-FU T 5 3)-3,7- — ik -6,7- — 2 2
2 B (7d): AR, 110 mg, WE 70%, ee
97.6%. [a]y —92.2 (¢ 0.7, CHCl3); '"H NMR (300 MHz,
CDCl;) d: 7.37 (d, J=8.3 Hz, 2H), 7.22 (d, J=8.2 Hz,
2H), 5.80 (s, 1H), 5.68 (s, 1H), 5.64 (d, J=3.1 Hz, 1H),
4.44 (d, J=5.4 Hz, 2H), 3.43~3.30 (m, 2H), 2.90 (s, 1H),
2.18~2.10 (m, 1H), 1.83 (d, J=1.0 Hz, 3H), 1.75~1.65
(m, 1H), 1.64~1.50 (m, 1H), 1.32 (s, 9H), 1.18 (s, 3H),
1.17 (s, 3H); 3C NMR (75 MHz, CDCls) §: 166.83,
154.00, 150.36, 134.59, 127.43, 125.34, 119.56, 74.70,
71.77, 42.96, 34.19, 30.98, 28.83, 28.36, 25.85, 23.89,
23.22. HR-MS (ESI) caled for CyH3NOs; [M+H] " :
348.2533; found 348.2536.

(6S,2Z)-N-(2--4- =5 I 2R 0E)-3,7- — H %k-6,7-—
PRI 2RI L (Te): ToAA, 58 mg, IR 43%, ee
93.1%. [a]h +39.3 (¢ 0.6, CHCl3); '"H NMR (300 MHz,
CDCls) ¢: 8.60 (d, J=8.7 Hz, 1H), 7.79 (s, 1H), 7.64 (s,
1H), 7.52 (d, J=8.7 Hz, 1H), 5.91 (s, 1H), 4.76 (s, 1H),
3.36~3.24 (m, 2H), 2.70 (brs, 1H), 2.35~2.25 (m, 1H),
1.95 (s, 3H), 1.80~1.60 (m, 2H), 1.19 (s, 3H), 1.17 (s,
3H); *C NMR (75 MHz, CDCl;) d: 165.09, 159.20,
137.23, 125.85, 125.80, 124.63, 124.58, 124.53, 124.48,
122.24, 120.94, 119.14, 75.43, 71.92, 29.23, 28.75, 25.79,
24.45, 23.32. HR-MS (ESI) caled for C;7HyCIF3NO;
[M+H]": 380.1235; found 380.1230.

(6R,2Z)-N-(2- 5 -4- — 5 W 3L 4 5k )-3,7- — H1 5k-6,7-
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TR DGR IE(TE): TCERAE, 73 mg, I 53%, ee
93.1%. [a]d —39.5 (¢ 0.6, CHCl3); 'H NMR (300 MHz,
CDCl;) o: 8.58 (d, J=8.7 Hz, 1H), 7.79 (s, 1H), 7.63 (s,
1H), 7.51 (d, J=8.6 Hz, 1H), 5.90 (s, 1H), 4.76 (s, 1H),
3.35~3.24 (m, 2H), 2.70 (brs, 1H), 2.36~2.25 (m, 1H),
1.95 (s, 3H), 1.83~1.56 (m, 2H), 1.18 (s, 3H), 1.16 (s,
3H); BC NMR (75 MHz, CDCly) o: 165.09, 159.18,
137.25, 125.84, 125.80, 125.74, 124.55, 124.50, 122.29,
119.12, 75.48, 71.95, 29.30, 28.76, 25.78, 24.44, 23.32.
HR-MS (ESI) caled for C;;H»nCIF;NO; [M + H] " :
380.1235; found 380.1230.

(68,22)-N-[2-(4- SR H) K 3 ]-3,7- I JL-6,7- 2
FeE 2RI NZ (Tg): o tAE, 100 mg, UKEE 79%, ee
93.2%. [a]d +85.6 (¢ 1.4, CHCly); "H NMR (300 MHz,
CDCl;) 6: 8.26 (d, J=7.9 Hz, 1H), 7.46 (d, J=8.4 Hz,
2H), 7.40~7.27 (m, 3H), 7.24~7.11 (m, 3H), 5.59 (s,
1H), 5.15 (s, 1H), 3.42~3.21 (m, 2H), 2.82 (brs, 1H), 2.18
(d, J=12.4 Hz, 1H), 1.84 (s, 3H), 1.78~1.56 (m, 2H),
1.16 (s, 3H), 1.15 (s, 3H); *C NMR (75 MHz, CDCl;) o:
165.16, 156.39, 136.28, 134.03, 133.74, 131.17, 130.30,
129.70, 128.98, 128.38, 124.50, 121.99, 119.69, 75.02,
71.83, 28.95, 28.49, 25.81, 24.09, 23.24. HR-MS (ESI)
caled for CpHy»CINO; [M + H] ' : 388.1674; found
388.1670.

(6R,2Z)-N-[2-(4- A A Hk) K FE]-3,7- — W Jk-6,7- —F2
e 2 BERZ (Th): EERAE, 95 mg, IR 75%, ee
92.8%. [a]h —87.3 (¢ 2.0, CHCLs); '"H NMR (300 MHz,
CDCls) 6: 8.25 (d, J=8.0 Hz, 1H), 7.46 (d, J=8.4 Hz,
2H), 7.40~7.28 (m, 3H), 7.25-7.12 (m, 3H), 5.59 (s, 1H),
5.15 (s, 1H), 3.41~3.22 (m, 2H), 2.82 (brs, 1H), 2.18 (d,
J=12.4 Hz, 1H), 1.84 (s, 3H), 1.78~1.56 (m, 2H), 1.16
(s, 3H), 1.15 (s, 3H); 3C NMR (75 MHz, CDCL) ¢:
165.16, 156.41, 136.29, 134.04, 133.80, 131.12, 130.30,
129.70, 128.98, 128.38, 124.50, 121.98, 119.68, 75.03,
71.83, 28.96, 28.50, 25.81, 24.09, 23.24. HR-MS (ESI)
caled for CpHp»CINO; [M 4+ H]©, 388.1674; found
388.1670.

(6S,2F)-3,7- — W J-6,7- — % 3 3 -2- 475 Tk ' 14k (7i):
TR, 90 mg, U 66%, ee 89.4%. [alp —14.2 (¢
2.4, CHCls); 'H NMR (300 MHz, CDCL3) 0: 5.75 (s, 1H),
3.65~3.60 (m, 6H), 3.50~3.45 (m, 2H), 3.29 (d, J=10.5
Hz, 1H), 2.87 (s, 1H), 2.45 (s, 1H), 2.45~2.08 (m, 2H),
1.84 (s, 3H), 1.67~1.40 (m, 2H), 1.17 (s, 3H), 1.12 (s,
3H). HR-MS (ESI) caled for C;sHyNO;, [M+H] " :
272.1856; found 272.1851.
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(6R,2E)-3,7- — W1 3k -6,7- — ¥ Fk 3 -2- I Tk " Wk (7j):
Tk, 92 mg, W 67%, ee 96.8%. [alh +16.7 (c
2.1, CHCl); '"H NMR (300 MHz, CDCls) d: 5.79 (s, 1H),
3.66~3.60 (m, 6H), 3.50~3.45 (m, 2H), 3.33 (d, J=10.4
Hz, 1H), 2.70 (s, 1H), 2.48~2.10 (m, 3H), 1.88 (s, 3H),
1.67~1.40 (m, 2H), 1.20 (s, 3H), 1.16 (s, 3H). HR-MS
(ESI) caled for C14HaNOs [M+H]": 272.1856; found
272.1852.

(6S2E)-N-(4-fU T A E3)-3,7- “H HE-6,7- 52 5
320 W (TR): G ERAR, 130 mg, IR 78%, ee
89.4%. [a]h —21.8 (¢ 0.5, CHCl;); 'H NMR (300 MHz,
CDCls) 0: 7.35 (d, J=8.2 Hz, 2H), 7.23 (d, J=8.2, 2H),
5.76 (brs, 1H), 5.61 (s, 1H), 4.51~4.35 (m, 2H), 3.32 (d,
J=9.6 Hz, 1H), 2.43~2.31 (m, 1H), 2.17 (d, J=3.0 Hz,
3H), 2.16~2.10 (m, 1H), 1.73~1.56 (m, 2H), 1.54~1.37
(m, 1H), 1.30 (s, 9H), 1.20 (s, 3H), 1.15 (s, 3H). HR-MS
(ESI) caled for CyH3NO; [M—+H]": 348.2533; found
348.2531.

(6R2E)-N-(4- U T F A 5)-3,7- ~ H H-6,7- —F2 5
S 2- U MR R (TD): AR, 140 mg, YUE 84%, ee
97.8%. [a]h +20.3 (¢ 0.7, CHCL3); '"H NMR (300 MHz,
CDCly) &: 7.35 (d, J=8.2 Hz, 2H), 7.22 (d, J=8.2 Hz,
2H), 5.81 (brs, 1H), 5.61 (s, 1H), 4.42 (d, J=5.3 Hz, 2H),
3.31 (d, J=9.6 Hz, 1H), 2.68 (s, 1H), 2.44~2.32 (m, 1H),
2.17 (s, 3H), 2.16~2.10 (m, 1H), 1.72~1.54 (m, 2H),
1.54~1.38 (m, 1H), 1.30 (s, 9H), 1.19 (s, 3H), 1.14 (s,
3H); IR (film) v: 3402, 3290, 2960, 2921, 1660, 1629,
1514, 1260, 1078, 803, 735 cm'. HR-MS (ESI) calcd for
C21H34NO; [M+H]": 348.2533; found 348.2531.

(6S,2E)-N-(2- 5 -4- — 5 F HE 2K 56)-3,7- — F Jk-6,7-
TR 2T E (Tm): LA, 86 mg, E 52%,
ee 93.1%. [a]y —26.5 (¢ 0.6, CHCl); '"H NMR (300
MHz, CDCL) ¢: 8.62 (d, J=8.7 Hz, 1H), 7.73 (s, 1H),
7.62 (s, 1H), 7.51 (d, J=8.7 Hz, 1H), 5.84 (s, 1H), 5.08
(brs, 1H), 3.36 (d, J=9.9 Hz, 1H), 3.09 (s, 1H), 2.50~
2.46 (m, 2H), 2.24 (s, 3H), 1.70~1.46 (m, 2H), 1.23 (s,
3H), 1.18 (s, 3H); '*C NMR (75 MHz, CDCl;) 6: 164.48,
158.84, 137.74, 125.79, 125.12, 124.50, 121.94, 120.48,
117.72, 77.30, 72.81, 43.07, 37.80, 29.02, 26.26, 23.03,
18.40. HR-MS (ESI) calcd for Ci7H»CIFsNO; [M+H]':
380.1235; found 380.1230.

(6R,2E)-N-(2- -4~ — 3 F B R 5k )-3,7- — 1 Jk-6,7-
TR 2RI (Tn): TE IR, 77 mg, WK 47%, ee
93.1%. [a]d +26.9 (¢ 0.6, CHCl3); '"H NMR (300 MHz,
CDCl3) d: 8.63 (d, J=8.7 Hz, 1H), 7.73 (s, 1H), 7.62 (s,
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1H), 7.51 (d, J=8.9 Hz, 1H), 5.84 (s, 1H), 5.03 (brs, 1H),
3.36 (d, J=9.9 Hz, 1H), 3.09 (s, 1H), 2.55~2.45 (m, 2H),
2.24 (s, 3H), 1.70~1.36 (m, 2H), 1.23 (s, 3H), 1.19 (s,
3H); C NMR (75 MHz, CDCly) J: 164.48, 158.79,
137.73, 125.79, 125.12, 124.50, 121.93, 120.47, 117.75,
77.30, 72.83, 43.07, 37.79, 29.01, 26.27, 23.02, 18.39.
HR-MS (ESI) caled for C;7H»CIFsNO; [M + H] ' :
380.1235; found 380.1234.

(6S,2E)-N-[2-(4-F R 5= ) R 5k 1-3,7- — HI Jk-6,7- — %2
B -2- I Z (To): A EATEE, 125 mg, UTEE 95%, ee
86.6%. m.p. 126~128 C; [a]py —13.1 (¢ 0.8, CHCL);
'H NMR (300 MHz, CDCls) d: 8.26 (brs, 1H), 7.45 (d, J=
8.4 Hz, 2H), 7.40~7.13 (m, 5H), 7.02 (s, 1H), 5.53 (s,
1H), 3.30 (d, J=9.6 Hz, 1H), 3.07 (s, 1H), 2.50~2.31 (m,
2H), 2.16 (s, 3H), 1.62~1.40 (m, 2H), 1.19 (s, 3H), 1.15
(s, 3H); BC NMR (75 MHz, CDCLy) 6: 164.79, 156.19,
136.42, 134.54, 133.71, 130.33, 129.66, 128.94, 128.33,
124.06, 121.74, 118.17, 77.30, 72.74, 43.05, 37.60, 29.04,
26.22, 22.98, 18.06. HR-MS (ESI) calcd for Cy,Hy,CINO;
[M-+H]": 388.1674; found 388.1676.

(6R,2E)-N-[2-(4-F K B ) K Fk]-3,7- — W Hk-6,7- — %2
B 20 RL (Tp): A, 127 mg, WE 97%, ee
90.8%. m.p. 130~132 C; [a]y +12.7 (¢ 1.7, CHCL);
'H NMR (300 MHz, CDCl;) 6: 8.25 (s, 1H), 7.44 (d, J=
8.4 Hz, 2H), 7.40~7.12 (m, 5H), 7.05 (s, 1H), 5.53 (s,
1H), 3.29 (d, J=9.6 Hz, 1H), 3.04 (s, 1H), 2.58 (brs, 1H),
2.50~2.30 (m, 1H), 2.14 (s, 3H), 1.64~1.40 (m, 2H),
1.18 (s, 3H), 1.14 (s, 3H); *C NMR (75 MHz, CDCl;) 6
164.78, 156.16, 136.43, 134.51, 133.69, 130.33, 129.67,
128.92, 128.31, 124.10, 121.83, 118.17, 77.29, 72.73,
43.02, 37.59, 29.02, 26.19, 22.98, 18.06. IR (KBr) v: 3417,
3232, 2968, 2923, 1660, 1622, 1514, 1475, 1153, 1085,
830, 755, 734 cm”'. HR-MS (ESI) calcd for CyH,7CINO;
[M-+H]": 388.1674; found 388.1679.
3.3 A5 M7 WBEMERRERNE

it FRELD 973 5 B 7K B U B8 (Rhizoctonia solani) 3
WU 25 6 (Phytophthora capsici)~ TH3%# 1% B (Sclerotinia
sclerotiorum)~ & Hi K %% ¥ (Botrytis cinerea) FIKRAE A
Wl (Thanatephorus cucumeris) HH H B & MV K 2248 ) fR 37
LAY R B I ORAE, TSN 72—
. ACEWD S T T BB AR IR TR T A2 HE T SR FH
22 A K AR TEPO 2N AT 5 B AT RSP RR B — e =
JRZ, 1 DMSO ¥i#, €284 BN 5000 pg/mL
(VAW ARG IR 50 pg/mL R4 75 T 44 27 ) hi
BN HE 7R (PDA) AR A S0 . K 55 77 4 11 & o [

3724 http://sioc-journal.cn/

© 2021 Chinese Chemical Society & SIOC, CAS

W, fELEEERM T HER 5 mm FKETILE, B
VR AT GE, M B OHER T & 250
e, Wemm T, & BILEE, BT 25 CHEFRATRER,
AR 2 1 0k HE R 77 0L A o 9 P 2 155 0 8 2 9 i R
2 ERKAGH, Fr AR R R AR KR, D
R SGFEINE SR VR B, BMERCEATIIE 3R,
WA, DL O R 3 K BRI 24 751 b P 1)
WK B AN ZEME S 2 A0 R K BRI E R
TH AR 24 70 b ST 25 Tl Ji T 1) T 22 AR AR 22 IS A
35 PR DU 3K BT O D B 2 I RE %5 99 (Pseudoperonospora
cubensis)~ /NZZ FK Wi (Erysiphe  graminis)~ T K85
(Puccinia sorghi) F1 3 3 5k JH 95 (Colletotrichum  gloeo-
sporioides) B IE VAT UL FH AL A T A R\ A 2
B [ 5K S S0 = AR AL I 2 T SO R B2 B 58
F.

4 BI#1 K (Supporting Information) L&) 5a~5h
Ta~Tp MIRIEZHEE], CLEAAEY) Ta~Tp ] HPLC
Sy AT AL X e AR AT DL A 9 A T Ik (http:/sioc-
journal.cn/) N K.
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