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Synthesis and Insecticidal Activities of Enoxastrobin Isomers with High Fungicidal Activities
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(State Key Laboratory of the Discovery and Development of Novel Pesticide, Shenyang Research Institute of Chemical
Industry Co., Ltd., Shenyang 110021, China)
Abstract: The synthesis of the two enoxastrobin isomers with high fungicidal activities was studied in the paper, and it
was found that the generation of the isomers with little or no fungicidal activities could be reduced by controlling process
conditions. The four enoxastrobin isomers isolated were tested against Leucania separata and Myzus persicae Sulzer,

respectively. The results showed that two of them had good insecticidal activities.
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BAR KM, (EE) M (EZ) bR HE L
MR BEE. AT REEES FEET R 2R
¥k (Z.E) R0 (Z,2) AT, ETEHART
Wit TEL&MEEL BTN R SH R
FEA R R AR

1 SRR

HETEHRP RN, HIHEEERAEREE
FERAPEE 4-G-FEE)-3- T F-2-B5 0%
RPER, EREHERNEES, MRS R
A, EEAESCRALL (E)-4-4-FEHE)-3-T
#-2-W (A) AHEBH & (QE3E)-4-(4-FEE)-
3-TH-2-Ff5 (B) M (2Z3E)-4-(4-RHEH)-3-T
#-2-Hif5 (B, X 2 MRKERE> S (B)-
2-2-(REFE)ERI-FEENGRFR (C) #&
RMNHEEEREERESE (EE) & (D) M (E2)
(D)) KIBRBEER, A, A HER (EE) #
f R R0 T

% OH
wo + NH,0H:HCl —— /©/\)\N
Cl

oGl

—(2E3E) &
2 ZEES
2.1 B FXHA
{28 : Mercury 300 (Varian) RZREIEIRIL (BBF
1 CDCly, TMS AWHR): RY -1 B S4C (Rig

TR ).
FRE R (B)-4-4-REE)3-TH-2-0

(98%, PRI MFRAFF=M); (B)-2-[2-(R
)RR ]3-FEERNIGR TR (98%, ILMHFE
22 A PR B P ) How R RRI AT & 4
Pratiak b 4= dh
22 ARTHR
22.1 QEJ3E)-4-(4-FEE)3-TH-2-Fl5 (B)
il 2%
¥ 9.2 g (0.050 mol) (E)-4-(4-FFHH)-3-T H-2-
B (A)- 4.2 g(0.060 mol) ELERFZNE. WM R KL
e, IR R 5.2 g (0.065 mol) AEEE, N
SEEAREEMIE S h, BRI, A 150 mL K, $EH,
e, T, B 4-@-FEE)-3-Th-2-8i5 (BB').
Y 5.0 g (0.026 mol) 4-(4-FKE)-3- T #-2-Hif5
15), /0 20 mL FEE, B,

(mp . mp=285

B—(QE3E) 1k

Eopagedt

D, —(E.E) 1k
G EWER, REREZER, F4RTh,
TS 2.4 g Bil5 (mp @ mp=97 . 3).
222 (2ZJ3E)-4-(4-FHEH)-3-T IE-2-Blf5 (BHK
&

M 250 mL FEEHEBFMA 4.0 g (0.021 mol)
4-(4-FHFH)-3-T #E-2-HA M (mp © mp=85 ! 15)
130 mL ZSFLE, RATEME, NN 10 g B (GF
254, 150 um), HHIE), R IG HIER R RIERE
7, &M

BUEBRRER (GF254, 150 um) A0 500 mL
B E, MAERN LR+ AHE (60~90
TR 10 7), moHHE, FrRERESHER,
RIEMAK 0.5 m. H£0.02 m KIEFTHS, WA
RIS, 28 8+ A
(60~90°CYHAFRLL A 11 7) Whik, HRIBCEERBE
W, MRREREN, tkE2 0 F1H RE
BKR) A (QE3E) 1, 24 ReAEEND) H (Z3E)
. KE 2 HEBRBTBIOAEE 05 g BN
(2Z3E)-4-(4-F A H)-3- T 1-2-Fif5 (B").

223 MHEEEEME (EE) # (D) WH&
5 R N AT 10 mL DMF. 0.8 g (0.02 mol)
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NaOH, ##H FMA 1.96 g (0.01 mol) (2E,3E)-4-(4-
&AFE)-3-TH-2-Bf5 (B)- 2.91 g (0.01 mol) (E)-2-
[2-GRFE)FZE]-3-FEENERTE (C), ERT
SREEPEHE R MY 16 h, RS EIA 30 mL Z R ZEEH 30
mL KFBERT, #E, 22, KEMA20mL &
MZEEAE, SHAVAR, HYAMERKLE 2 X (20
mL X2), FH 20 mL M e KR, KRR
T8, BBEBMRY. HZBZE+AmEE (60~
90°CYRIRELA 11 7) KHMBEBATHEYT, 52
Wl R B A Dy B 1.5 g, ERA 37%.
15550 89~90°C.

'H NMR (300 MHz, CDCl;) §: 2.08 (3H, s, -CH3), 3.68 (3H,
s, -OCHjy), 3.82 (3H, s, -OCH,), 5.10 (2H, s, -CH,-), 6.78 (2H, s,
=CH-), 7.17-7.38 (8H, m, -C¢Hy), 7.57 (1H, s, =CH-0O-),
224 WBIEBEERE (E2) £ (D) HIHIE

A [ B A I 10 mL DMF. 0.4 g (0.01 mol)
NaOH, #H#:TFHIA 0.98 g (0.005 mol) (2Z,3E)-4-(4-
SR H)-3-T#-2-Bif5 (B')- 1.46 g (0.005 mol) (E)-
2-2-(RFAE)FH]3-FAENKRTE (C), Ei
TEkEEB A R 16 h, SREEIN 30 mL ZER ZEsM
30 mL AKREEWT, #E, 72, KEH20mL
LR ZERFEL, & 3E VM, BVAEAKEE 2 K (20
mL X2), FA 20 mL WM& EhKEES, KR E
T, BEBSWRY. HZBZE+AmHmER (60~
90°CYHRLE R 11 7) AMBHBITHEN, B3
IR R S Dy R 0.75 g, WEH 37%.

'H NMR (300 MHz, CDCl;) &: 2.08 (3H, s, -CH3), 3.63
(3H, s, -OCH5), 3.80 (3H, s, -OCHj3), 5.06 (2H, s, -CHy-), 6.79-
6.84 (1H, d, =CH-), 7.14-7.52 (9H, m, -C¢H,;, =CH-), 7.55 (1H,
s, =CH-0-).
3 FHEFEMNE
3.1 BEXE A

BN KEEE R (EE) 5. (E2) 1.
(ZE) B (ZZ) thttdh.
32 BHRAR

i (Leucania separata), 3 ¥ %1H; HhiF
(Myzus persicae Sulzer), TBEHE, WAEHNFEE
{IE1 g 37z 18
3.3 KEF*
3.3.1 ZELH

MEUE RS, SRRBRAS SR, RE
IR, & 0.2%03E 80 M A XK, B34

F 0.1%ntE 80 MIHAZFIBE. REHBEESEN
R+ (EHEEH 1:1, &F 0.1%HE 80) ¥
BRBER—RIIRERE, 40X, FLUAHRES
AR AE R B R
332 XNERBEERAMRLLR

KHEEMN R (1) FE. Bkl 2om E
FREERM FERBG AR TR S s, UG
ANER& 6 cm ¥ (LEE 1| RiE4), 814
Hh, BTEEAN 1K 3 B RgH, S48 20
ko MBFET 25C. HFHEE 50%~60%. L : D
=14 h 10 h fMEE. LHEEHUELRATE
BN, WHEARAETF; HHBREM &4
S R E R, RBRERLEK 1.

R1 EREEEAGEFEBREELR

BIEEE B/ HEE3d ¥ 34
Bk mgL" B /% 4 hFET %%

500 0.9 100
EE 1 250 23 100

100 7.5 60

50 23 40
(EZ) 500 75 0

250 100 0
@.E) % 250 100 0

100 100 0
@.2) I 250 100 0

100 100 0
EAXNE - 100 0

MR 1HERE N, HIEERFAES, DL (EE)
Tt EmEE B, (E,2) A7 500 mg/L FEK
BTFXRHE— 2 miEEatEd, EXH2NEH
AR HE 2 MNRMAE T BIRR.
333 XTHKEFVER SR LR

KRN (TR TR, 3 TR 3.3.2.
R LR NE 2.

R2 BEEEFQEIHTEE LR

A F B /mgL! SEFE 2 d BHFFE TR/ %
L
2 3
ko
g =Py - 0

(T#H25H)
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MR 2 FEREN, HER 4 NRHaES,
(E.E) #M (EZ) hXSkiFEREKEN, (2,2 &
£ 250 mg/L JREIRE T XIBRIFRE B IEYE, W (Z,E)
PRI TE B BiE .

334 SHKEEIELLE (EE) R (E2) ARiEHE

BHEFIFHKEBER—RIFIBRN AR BREG
H 30~50 kokiF (RAFED) WERBREHRE 1
A A, HEREBUG R Airbrush BIE AT, B
JE /7 6.895X10* Pa, BUKESH 2 mL, HAHE 3
RER. LEEBEBANEE, 3 d FREFETR
¥, WHEITR, HHITFHHT.

®3 BEAERME EE) K (£2) EABEEEEIE

R #HETHRE LCsy/mg-L"! BER
(E.E) th y=-0.087+1.347 x - 43.692 1.000
(E2) 4k y=0.463+1.265x 75.110 0.582

MR IFTEREN, BIEEIRRWE (EE) &
F (E,Z) PEXTHEEFR) LCso 7371k 43.692 F1 75.110
mg/L, RMERIETEE.
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