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FE . LISBRIEIER Y | B R CEA AR, Bt AT 15 MRIEEEFEBNLAY), i 'THNMR
PCNMR Fll MS %58 T P85k . R 2248 KR gE T X2tk S YR HIG & B ( Penicillium italicum )
T AELREE T ( Penicillium digitatum ) WIIHITEYE . 25560, X EeAb A0 Frill B FpSA — @ il ie ik . 3L
L 2-Q-FUE SRR L) 2-S-N-A L B ((Ta). N-(2-WEMRIL)-2-(2-fF LR ) 2- 9 2B ( 1T f), N-(4-TR-2-
WEME L) -2- Q- TR A SL)-2- O BEME ( TTh), 2-Q2-FHIREIE)-2- 90 C-N-(4-F -2 ) 2. e ( 1), 2-(2-
TR S HL)-2,2- - N-(WEme-2-30) L BEE (Ve ) ZERRE MR IE N 200 mg/L T X 2 F s (4 il % = 87.41%;
&Y Th MIET SR, TEREERE R 50 mg/L X% i 25 B AT A% SR 2 B B3 R 43 510 60.96% 11
53.95%, FREIREEN 25 mg/L FEYIIHIZR>30%, 2-FEAEFIIIL &Y PGS . SER G T 2,4-
ZERE LR

KR MBS, WBEEE; WBSEE,; 24-"AFEE2M; Bk bisEmt; E255 bk
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Synthesis of cyanophenyloxyfluoroamide and its bacteriostatic
activity against citrusfungus

HUANG Yuekun, YANG Caixin, FENG Huachao, YI Jing, DENG Qingqing, TANG Riyuan"
( College of Materials and Energy, South China Agricultural University, Guangzhou 515000, Guangdong, China )

Abstract: Fifteen 2-(2-cyanophenoxy)-2-fluoroacetamides were designed, synthesized from salicylonitrile,
ethyl bromofluoroacetate and amines, and characterized by '"HNMR, "CNMR and MS. The antibacterial
performance of these compounds against Penicillium italicum and Penicillium digitatum was then evaluated
by mycelial growth rate method. The results showed that these compounds exhibited certain antibacterial
activity against the tested strains. Among them, 2-(2-cyanophenoxy)-2-fluoro-N-phenylacetamide (Il a),
2-(2-cyanophenoxy)-2-fluoro-N-(thiazol-2-yl)acetamide (II f), N-(4-bromothiazol-2-yl)-2-(2-cyanophenoxy)-
2-fluoroacetamide ( II h), 2-(2-cyanophenoxy)-2-fluoro-N-(4-methylthiazol-2-yl)acetamide ( II i), 2-(2-
cyanophenoxy)-2,2-difluoro-N-(thiazol-2-yl)acetamide (IVc) displayed more than 87.41% inhibition rate
against the two bacteria at a mass concentration of 200 mg/L. Compound I h showed the best antibacterial
activity among all compounds. Its inhibition rates on Penicillium italicum and Penicillium digitatum were
60.96% and 53.95%, respectively, at a mass concentration of 50 mg/L, and > 30% at a mass concentration
of 25 mg/L. 2-(2-Cyanophenoxy)-2-fluoroacetamides exhibited better antibacterial activity against the
tested strains than 2,4-dichlorophenoxyacetic acid.
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BT ARERZHEAMIED | A5 S8R ;
DK 6 iz B R S T2 1) 2,4,6- = G T 4 TR TS e A A
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DCC, DMAP

CN (0]
She.
F
I

CN 0
0™ LiOH'H,0,60°C,3h _ ## Oﬁ/LOH
(THF) : NCH;OH) : NH,0)~ . F

1:1:1
- CN 0
R, R, (i/ow)k

DCM, r.t.,, 12~24 h M ai

I

Il a: R,=H, R=Phenyl; II b: R,=CH,, R=Phenyl; II c: R;=H, R;=2-Br-phenyl;
Il d: R=H, R=5-NO,-pyridin-2-yl; I e: R,=H, R=Pyrimidin-2-yl; II f: R,=H, R=Thiazol-2-yl
Il g: R;=H, R=4-CO,CH;-thiazol-2-yl; Il h: R;=H, R=4-Br-thiazol-2-yl; II i: R,=H, R,=4-CH,-thiazol-2-yl

FARMEA IV a~IV £ 195 UL PR R o

CN CN

o)

(0]
OH 9
@/ + Br% P @/ %
o) >
F F 0 °C (30 min), 90 °C (20 h)

NaH, DMF

9 QP CN

CN >\ ,< 0
O
H Cl Cl - Cl
F F  pCM, DMF, 0°C (30 min), r.t. (1 h) F F DIPEA,DCM
m

o~ LiOH*H,0,60°C,3 h

CN 0
, _HCl %OH
WTHF) : ¥{CH;OH) : MH,0)= F F
1:1:1 m
CN 0
o)
‘ %KN/R,:
FF R

N, 0 °C (30 min), r.t. (1.5 h) Va~f

H
R3/N R,

IVa: R;=CH,, R,=Phenyl; IVb: R;=H, R,=Pyridin-2-yl; IVc: R;=H, R,=Thiazol-2-yl;
IVd: R=H, R,=4-CH;-thiazol-2-yl; IVe: R;=H, R,=4-Br-thiazol-2-yl; IV f: R;=H, R,=5-NO,-pyridin-2-yl

1.2.1.1  HfaA T A&

PRSP LA 0.0595 g (0.50 mmol ) &F
50 mL B, ARUINA 0.1792 g (0.55 mmol ) CsCO;
Ml 4 mL 2 (CH;CN), SRJGIMAIRF LR L8
0.118 mL ( 1.00 mmol ), ¥ iRBEFESN 5 h, FERN
g o I e AR E AR GRE , DR ZRBRIAN, SR A4t
ENraife (MR LTR) = V(A mED)=1 : 3 ), WK
A TR 3] 2-F R AR TR O TR

FREL 2-FRIR AR O R R 0.1115 g (0.50 mmol )
1 LiOH*H,0 0.063 g ( 1.50 mmol ) F* 100 mL %8,
SRIG A 9 mL () PUE ki ( THF ) /HEE (CH;0H ) /
K (H0) FIRAVER (BRI 11 1), 7E 60 °C
NI 3 h, N EEHREE, PR AR RR & THF
F1 CH;OH, #RJ5 ] 1 mol/L EhFRIMZE pH<2, Fridvs
WH 10 mL LR ERAHC 3 R, SIFAHUZ, IR
FHEER KPS, R4 IoKmIREN (Na,S0,) THEIf
WSS, A3 E A REARRI PR T, 5% 92%,
1.2.1.2 o a4 T A i 4

FREVAB IR B 0.0595 g (0.5 mmol ) & T
50 mL B, £ 0 CTFMKKMA NaH 0.0132 g
(0.55 mmol ), 4 mL N,N-_HILH L% ( DMF ) Al
R ZBR M 0.118 mL ( 1.00 mmol ), 0 °CFZJ¥
30 min J5 FHRE] 90 °CR I 20 ho FF/ N 459 5 i
UEPAE AR, JEWPINA 10 mL XBEFK, R
110 mL ZRZEEAH 3 Wk, SIFANUE, I
MR LK VRS, I)5 24 T07K NapSO, T Ik e 4
RARERZNEE (MR OTR) « V(GlE)=1
3], WURHSE)EE R 2-F A MR OTHE

PRI 2- WU KA B LR OB 0.1205 ¢
(0.5 mmol ) I LiOH*H,0 0.0630 g ( 1.50 mmol ) F*
100 mL B, SR IMA 9 mL & THF/CH;0H/H,0
IR ER (RN 1:1:1), 1£ 60 °CF LY
3 h, RMZHREE, WL BERRZ THF 1
CH;OH, #RJ5H 1 mol/L HCI ¥4IEAZMZE pH<2,
FITS R 10 mL LR FRAEH 3 Ik, AIFEHLZ
IR A K Ve, f 5 2 T0K NaySO, T4 108
JEHe s, 3] A G AR RARTT, WK 86%.
1.2.1.3  Histb &9 Da~ 11 Byl 4
PLEAR=Y) Ma 14 B . FREL0.039 g HifE]
T (0.20 mmol ) T 15 mL W& H, KIRIMATE
}% 0.022 mL( 0.24 mmol ), 0.0412 g DCC( 0.20 mmol )
F10.0049 ¢ DMAP (0.04 mmol ), Jfl 4 mL — 4 H %%
(DCM) & ff)a, SE=FRMRN 18 h, MW ARG
VB ZEBRIE R, SR A AL ET AL (LR LTR) -
VOAER=1 : 2], 7E 40 °C IR 5153 H s
P la, RIREGEAK, PR 86%. LAWY b~
i wyfil e orikm b,
1.2.1.4  HiztbEWIVa~IV 1l &
LEBR =Y 2-Q2- AR FE)-2,2- 9 L ESA
(IVa) W& RCHE], FREL 0.1065 g HREIATT (0.5
mmol ) TRWEH, £0 CFMA 8 mL DCM %
fift, JFIMA 3 mL BEESEA W (2 mol/L, RIFE 3 mL
DCM %5 H fin A 6 mmol HfE5 )F DMF 0.03 mL,
FK VIR A WAE 0 °C T HEFE 30 min, SR 54 S i
RAWAEZIR THRE 1 ho JBUERRZ A7 Fad fE iy 52
MEst, 3 Va,
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TE 50 mL BHH Ny Z0H FPAR A N-H 2R
0.060 mL ( 0.55 mmol ) 1 0.191 mL DIPEA
(1.1 mmol ), £ 0 °CFH DCM (5 mL ) %5
AHil & B A A Y (% F 2 mL Jo/Kk DCM 1),
FE 0 °CTHEFE 30 min J& , F W IR G W T 2 % 4k
ZEREPE 1.5 ho R ZERUE, WERRE DCM, Kok
KU LR LT B A& Sk ve gk, FJoK
Na,SO, THEAPLZE, FFWURZEBRE, FRRPLtt
ERraifk [ V(TR OTER) = V(AmEE)=1:2], 7 40
CTRI R G2 Bbrr= Y Va, HEEA, o
83%. LAY IVb~IVf i £ 76 E .

2-(Q2-FHE R EIL)-2- 9 -N-R I LWk (Ta):
RO [EA, 1% 86%, '"HNMR (600MHz, CDCls),
5: 8.56 (s, 1H, NH), 7.78 ~ 7.56 (m, 4H, ArH), 7.42 ~
7.33 (m, 3H, ArH), 7.30 (t, J= 7.6 Hz, 1H, ArH), 7.19
(t,J=7.4 Hz, 1H, ArH), 6.08 (d, J = 59.0 Hz, 1H, F—
CH); “CNMR (151 MHz, CDCly), d: 160.4 (d, Jo_¢ =

25.5Hz, C=0), 156.7 (d, Jo_y = 2.7 Hz), 136.3,
135.0, 133.6, 129.2, 125.5, 125.0, 120.1, 116.2, 115.7,

104.1,103.1 (d, Jc—r = 236.6 Hz, C—F).ESI-MS, m/Z:

[M+H] HS{E 271.1, SEBRE 271.3,

2-(2-F IR AR IL)-2- G -N-H FE-NZE 2k ( 1T b ):
R E A, 1K 83%, "THNMR (600 MHz, CDCl;),
8:7.57(dd,J=17.7.1.5 Hz, 1H, ArH), 7.49 ~ 7.43 (m,
1H, ArH), 7.41 ~ 7.35 (m, 4H, ArH), 7.30 ~ 7.28 (m,
1H, ArH), 7.14 (t, J = 7.6 Hz, 1H, ArH), 6.98 (d, J =
8.5 Hz, 1H, ArH), 5.90 (d, J = 59.0 Hz, 1H, F—CH),
3.40 (s, 3H, CH3); *CNMR (151 MHz, CDCl3), d: 162.0
(d, Jo_p = 28.2 Hz, C=0), 156.7 (d, Jo_r = 3.0 Hz),
140.8, 134.4, 133.9, 129.9, 128.8, 127.8, 124.1, 115.5,
103.5, 101.1 (d, Jo_r = 233.1 Hz, C—F), 38.2,
ESI-MS, m/Z: [M+H] #it {8 285.1, SLBR{E 285.3,

N-(2-TRARHE)-2-(2-FUIEAAIL)-2- AL e ):
REAE A, 1E 63%, "THNMR (600 MHz, CDCl;),
5: 8.89 (s, 1H, NH), 8.37 (dd, J = 8.2, 1.4 Hz, 1H,
ArH), 7.71 ~ 7.63 (m, 2H, ArH), 7.59 (dd, J=8.0. 1.3
Hz, 1H, ArH), 7.39 ~ 7.32 (m, 2H, ArH), 7.29 (t, J = 7.6
Hz, 1H, ArH), 7.07 (td, J=7.9.1.5 Hz, 1H, ArH), 6.18
(d, J =59.0 Hz, 1H, F—CH); "*CNMR (151 MHz,
CDCls), d: 160.5 (d, Jo_r = 25.3 Hz, C=0), 156.1 (d,
Je_r = 2.6 Hz), 134.8, 134.2, 134.1, 132.6, 128.4,
126.5, 124.9, 122.1, 116.0, 115.1, 114.4, 104.2, 103.0

(d, Jo_r = 237.3 Hz, C—F). ESI-MS, m/Z: [M+H] #{
S1H 349.0, SLPR{E 349.2

2-(2-TRFE AR A I )-2- 9BL-N-(S-fi SR ML iE -2-36) 2,
Bemz (1d): WREE@EME, R 64%, "HNMR
(600 MHz, CDCls), &: 9.28 (s, 1H, NH), 9.24 (d, J =
2.5 Hz, 1H, ArH), 8.58 (dd, J=9.1. 2.6 Hz, 1H, ArH),
8.47 (d, J = 9.1 Hz, 1H, ArH), 7.77 ~ 7.62 (m, 2H,

ArH), 7.35 (dd, J=14.2. 7.4 Hz, 2H, ArH), 6.17 (d, J =
59.2 Hz, 1H, F—CH); ""CNMR (151MHz, CDCl,),
5: 161.3 (d, Jo_r = 26.8 Hz, C=0), 156.2 (d, Jo_5 =
2.7 Hz), 153.7, 145.0, 141.5, 134.9, 134.3, 134.0,
125.5, 116.6, 115.0, 113.6, 104.6, 103.1 (d, Jo_5 =
238.6 Hz, C—F)., ESI-MS, m/Z: [M+H] 3% &
317.1, SEBR{H 317.3,

2-(2- AL R AL )-2- 6 -N-( W B -2- 3% ) 2 T

(Me): RE ORI, IR 51%, 'HNMR (600MHz,
DMSO-dg), d: 11.37 (s, 1H, NH), 8.63 (s, 2H, ArH),
7.90 ~ 7.74 (m, 2H, ArH), 7.53 (d, J = 8.5 Hz, 1H,
ArH), 7.34 (t,J = 7.6 Hz, 1H, ArH), 7.24 (s, 1H, ArH),
6.82 (d, J=57.4 Hz, 1H, F—CH); “CNMR (151 MHz,
DMSO-d), d: 159.0, 157.5, 157.4, 135.8, 134.4, 124.8,
118.1, 115.8, 103.0, 102.7 (d, Jo_= 229.8 Hz, C—F),
101.4, ESI-MS, m/Z: [M+H] Hig(E 273.1, S2br{E
2733,

N-(2-BEMRFE)-2-(2-FIEAR LA L) -2- T Lk ( 11 £):
WE A E R, R 71%, 'HNMR (600 MHz,
DMSO-dg), d: 13.03 (s, 1H, NH), 7.89 (dd, J=7.7.
1.3 Hz, 1H, ArH), 7.85 ~ 7.76 (m, 1H, ArH), 7.55 (dd,
J=34.1.6.0 Hz, 2H, ArH), 7.36 (dd, J=15.2. 5.6 Hz,
2H, ArH), 6.73 (d, J=58.1 Hz, 1H, F—CH); “CNMR
(151 MHz, DMSO-d), 6: 157.0, 156.9, 135.8, 134.6,
125.0, 116.0, 115.9, 115.15, 103.0, 102.2 (d, Je_5 =
233.8 Hz, C—F), ESI-MS, m/Z: [M+H] B it {4
278.1, SEPRH 278.1,

2-[2-Q2-FUHL A A KL )-2- 1 £ Pk A L g g -4- H
MRS (Mg): #EAREMA, 1F 60%, 'HNMR (600
MHz, DMSO-d;), 0: 13.48 (s, 1H, NH), 8.20 (s, 1H,
ArH), 7.89 (dd, J=7.6. 1.2 Hz, 1H, ArH), 7.84 ~ 7.76
(m, 1H, ArH), 7.52 (d, J = 8.5 Hz, 1H, ArH), 7.36 (t,
J=1.6 Hz, 1H, ArH), 6.75 (d, J = 57.9 Hz, 1H, F—
CH), 3.82 (s, 3H, CH;); "“CNMR (151 MHz,
DMSO-dq),d:162.4 (d, Jo_r = 29.9 Hz, C=0), 161.7,
157.6, 156.9 (d, Jo_r = 2.3 Hz), 141.5, 135.8, 134.6,
125.1, 124.4, 116.0, 115.9, 103.1, 102.1 (d, Jo_r =
232.0 Hz, C—F), 52.5, ESI-MS, m/Z: [M+H] #Lip (4
336.0, SEPRH 336.2

N-(4-75-2-IE IR )2 (2- U HL 4 48 ) -2- 3 £ Tk
JiE( T h ): R B R, R 59%, "THNMR (600 MHz,
SRARAER), 8: 11.97 (s, 1H, NH), 7.87 ~ 7.79 (m, 2H,
ArH), 7.58 (d, J = 8.5 Hz, 1H, ArH), 7.41 (t, J= 7.6 Hz,
1H, ArH), 7.31 (s, 1H, ArH), 6.81 (d, J = 58.1 Hz, 1H,
F—CH); "CNMR (151 MHz, Acetone-dg), d: 205.4,
156.7 (d, Jo_r = 2.7 Hz), 135.0, 134.1, 124.8, 121.1,
115.8, 115.7, 114.9, 112.6, 103.7, 102.2 (d, Jo_r =
233.8 Hz, C—F)., ESI-MS, m/Z: [M+H] 3 it i
356.0/358.0, SEPR{H 356.2/358.2,

2-(2-TRUHE IR AR I ) - 2- AR - V- (4- T R -2- I e )
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W (i): RiEaE g, W% 63%, 'HNMR
(600 MHz, CDCly), d: 7.69 ~ 7.59 (m, 2H, ArH), 7.30
(dd, J = 20.1. 8.0 Hz, 2H, ArH), 6.60 (s, 1H, ArH),
6.25 (d, J = 58.7 Hz, 1H, F—CH), 2.35 (s, 3H, CH3);
BCNMR (151 MHz, CDCl3), d: 160.9 (d, Jo_y =27.5
Hz, C=0), 156.8, 156.3 (d, Jo_r = 2.6 Hz), 147.2,
134.8, 134.0, 125.0, 116.4, 1151, 109.3, 104.3, 103.1
(d, Jo_r = 237.5 Hz, C—F), 16.8, ESI-MS, m/Z:
[M+H] B8 {8 292.1, SZPR1H 292.1.

2-(2- UL A A AL )-2,2- 9 -N- 1 k- N-4 Tt fie
(Va): FA@ERA, & 83%, "HNMR (600 MHz,
CDCly), 6: 7.60 (d,J=7.5Hz, 1H, ArH), 7.48 (t, J =
7.9 Hz, 1H, ArH), 7.42 (t, J = 7.5 Hz, 2H, ArH), 7.36
(t, J=9.0 Hz, 3H, ArH), 7.24 (t, J = 7.6 Hz, 1H, ArH),
7.02 (d, J = 8.5 Hz, 1H, ArH), 3.40 (s, 3H, CH,);
BCNMR (151 MHz, CDCly), d: 158.1 (d, Jo_r=34.3

Hz, C=0), 150.7, 141.3, 134.0, 133.9, 129.4, 128.7,
127.9, 125.7, 120.6, 115.3 (d, Jc—r = 279.3 Hz, CF,),

115.0, 106.1, 40.0., ESI-MS, m/Z: [M+H] # it {4
303.1, SEBR{H 303.1

2-Q2-F A A KE)-2,2- T -N-(k g -2- 58 ) 2 1k
i (Vb ): A, % 82%, 'HNMR (600 MHz,
CDCly), 6: 9.43 (s, 1H, NH), 8.39 (d, J=4.4 Hz, 1H,
ArH), 8.23 (d, J = 8.3 Hz, 1H, ArH), 7.79 (td, J = 8.8,
1.7 Hz, 1H, ArH), 7.73 (dd, J=7.7. 1.5 Hz, 1H, ArH),
7.67 (td, J=8.4. 1.5 Hz, 1H, ArH), 7.50 (d, J = 8.4 Hz,
1H, ArH), 7.42 (t, J = 7.7 Hz, 1H, ArH), 7.16 (dd, J =
7.3. 5.0 Hz, 1H, ArH); *CNMR (151 MHz, CDCly),
5: 156.4 (t, Jo_p= 34.8 Hz, C=0), 150.5, 149.5, 148.4,
138.7, 134.4, 133.7, 127.1, 122.4, 121.4, 115.0, 114.6,
114.2 (t, Jo_p = 279.4 Hz, CF,), 107.7., ESI-MS, m/Z:
[M+H] BS{E 290.1, SEFR{A 290.3,

2-(2- TR R A AR )-2,2- TRR-N-(E M -2- 05 ) £ T
Je (Ve ): A, $i% 80%, '"HNMR (600 MHz,
CDCly), d: 13.26 (s, 1H, NH), 7.70 ~ 7.63 (m, 2H,
ArH), 7.52 (d, J= 3.8 Hz, 1H, ArH), 7.49 (d, J = 8.4 Hz,
1H, ArH), 7.38 (td, J=7.7. 0.8 Hz, 1H, ArH), 7.05 (d,
J=3.8 Hz, 1H, ArH); CNMR (151 MHz, CDCl;),
5:161.0, 158.6 (t, Jo_r = 33.8 Hz, C=0), 150.7, 135.0,
134.4, 133.9, 126.8, 121.9, 115.0 (t, Jo_r = 280.9 Hz,
CF,), 114.8 , 114.6, 107.3, ESI-MS, m/Z: [M+H] Bt
1 296.0, SEFR{E 296.0,

2-(Q2-F I HE A HL)-2,2- T -N-(4-H BL-2-mgEmk It
SV ) IR E AR, IR 70%, "THNMR (600
MHz, CDCl3), d: 9.58 (s, 1H, NH), 7.68 (dd, J=7.7.
1.5 Hz, 1H, ArH), 7.66 ~ 7.63 (m, 1H, ArH), 7.47 (d,
J= 8.4 Hz, 1H, ArH), 7.38 (td, J = 7.7. 0.9 Hz, 1H,
ArH), 6.62 ~ 6.61 (m, 1H, ArH), 2.36 (d, J = 1.0 Hz,
3H, CH3); “CNMR (151 MHz, CDCly), d: 159.8,

158.5 (t, Jo_p = 37.0 Hz, C=0), 150.6, 144.7, 134.4,
133.8, 126.8, 122.1, 114.9, 114.6 (t, Jo_y = 276.8 Hz,
CF,), 109.4, 107.4, 16.1., ESI-MS, m/Z: [M+H] Fi$
{H 310.0, =EZBR{A 310.0,

N-(4- 1R GE M -2 )-2-(2- (U A R A 6 )-2,2- 3
SN (Ve ): IR CLIEA , IR 66%, "THNMR (600
MHz, CDCly), d: 10.62 (s, 1H, NH), 7.73 (dd, J=7.7.
1.5 Hz, 1H, ArH), 7.71 ~ 7.67 (m, 1H, ArH), 7.51 (d,
J=8.3 Hz, 1H, ArH), 7.44 (td, J = 7.7. 0.6 Hz, 1H,
ArH), 7.01 (s, 1H, ArH); *CNMR (151 MHz, CDCl3),
5: 156.8, 156.3 (t, Jo_p = 34.3 Hz, C=0), 150.0,
134.5,133.8, 127.3, 122.4, 121.7, 114.9, 113.8 (t, Jo_
=277.0 Hz, CF,), 113.3, 107.6., ESI-MS, m/Z: [M+H]"
IS H 374.0/376.0, SLBR{E 374.2/376.2,

2-QQ-EUHEARE HL)-2,2- T i -N-(5-Fil T nph i -2- 3%
SR CIVE): IR E A, IR 64%, "HNMR (600
MHz,CDCls),d:9.36 (s, 1H, NH), 9.22 (d, J= 2.6 Hz,
1H, ArH), 8.59 (dd, J=9.1.2.6 Hz, 1H, ArH), 8.44 (d,
J=9.1 Hz, 1H, ArH), 7.75 (d, J = 7.7 Hz, 1H, ArH),
7.71 (t, J = 8.0 Hz, 1H, ArH), 7.52 (d, J = 8.4 Hz,
1H, ArH), 7.46 (t, J = 7.7 Hz, 1H, ArH); “CNMR
(151 MHz, CDCls), 5: 156.8 (t, Jo_f = 37.4 Hz, C=0),
153.4,150.1, 144.9, 141.7, 134.6, 134.4, 133.7, 127.4, 122.4,
115.0, 1139 (t, Jo_= 277.8 Hz, CF,), 113.8, 107.65,

ESI-MS, m/Z: [M+H] B¢ 335.1, SZPrfE 335.20
122 RSP RABEWRGNZ F ok
SR B 22 b A R R L PO s T A9 T a~

111 FIV a~1V £ XA T 25 BRI A % 25 T 4R S 4
HiliG T, BL 2,4-D FUBKEE e AE R BHE XS BE . MERR AR
WML AY, FA IO ( DMSO ) Fe il 55
U R 10000 mg/L AR, 5. 76T &
T, & EWHCREOIE 5 ISR A S PDA B
FRHE (TR B A IR R R, He N A 4.6 ¢
REFRILR A 100 mL Jor/K, FFM R H 280K
KESTE 115 °CKEE 20 min G154 ) 7E 50 °CAE
FHREEAT, Bol A B bR R R E 2R IR, RS
BB & 2550 (29 15 mL) BIAER
9 em [BEFRILA , i SAH I 5 et B 1) 25 24574,
B R (EPFEAR 6 mm) $EFNE]
EREEFRILR, AR B 3 AT, [AEHECHDR
SRS B AR B B 2 1 AR AR R DMSO
T £ TR PDA S5 32 3L ECHI A% ) A B4R
2RI, B HE T 28 °C, AHNHEEE 80%1H i 8
HREFRAPESE 72 h e, R30I R FH %
B (mm), JE#eat (1) R 2R KmHR.

IR/ % =[(dy —dy)—(d, —dy)]/(dy —dy)x100 (1)
L IR AWELZAERIMEIR, %; do AN IRA T
HAt, mm; dy NEDEEAE, mm; d SR04
WY& EHAS, mm,
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2 H#HR5WE

21 LEMHERK

e Ma~Ti FMIVa~IVE 1 5 BUEK LA
[l i 2-FEIR NI 5 IR O R SR AE L A5 T
J SRR IR S AR BV SR SR SRR, AR i
IR A B R R IR , P 1M B K 4 5 A PRI 5
alCf X RO P R -5 T S S O o X RO A PR S, BRIV
5 e A A B, A5 B X L B B AT AR o T
AACE Y0 i 2 5 2RI o5 RO AT, Sniy o 2
TEJCK B AE S K R AR AR h b 1T, e R
KA, ARER ORI

TEA — L B R BN, TR IR LR
LR 2 AR TR T80, A H R AZ Y f
BEIE R FE IR IR LR SRS , 7 2T P B 56 1) NaH
SR A DMF, 7E5E S IR T, A 6e

R RA AT

AW A SR TR C AT H P2 A2 T BB 1Y
W LI AN MR & 2 e . fE—sAL &,
5 FHER C L0 H RS 5830 A i, #5
HWRANT 57.4~59.2 Hz Z ], fL2A 00 fEA T 6.82~5.90
ZI[al; F X C [RIRE =AM A2, 5 A YRR A%
WS S WAL A T 103.1~101.1 ZJ0), #EH %L
AT 229.8~238.6 Hz Z [u], [FlFEHL, 7E LA PT,
520 F #E:0 C 5935 —Hl, {2 i T
115.3~113.8 Z ] #lA 5 BT 276.8~280.9 Hz Z [A],
22 mEEMENE

KA 1.2.2 BT EEE N, R T
15 MEB YIS &R (P, Migsk% R (PD)
FE 200 mg/L s AR BE T BTG 1 o AR BRI 45
S, Pk S MR AL G W T T 50 A 25 mg/L
J R BT TE PRI, S5 SREE 1 R .

® 1 HAMEE Y BT E s R

Table 1 Antibacterial test results of target compounds
IR/%
asL/E k=2 R; R, °
p(PI/PD)=200 mg/L  p(PI/PD)=50 mg/L p(PI/PD)=25 mg/L
Ma —H @ 100.00/87.41 33.33/21.90 18.25/7.30
b —CH, @ 40.48/11.11 — —
Me —H D 28.57/26.67 — —
Br
AN
md —H \‘JO\ 42.86/17.78 — —
Z~NO,
e —H ﬁ 29.37/28.69 — —
7
nf —H | 100.00/100.00 48.41/41.00 25.40/25.90
Nt
|/
Mg —H N 58.73/69.67 — —
o\
Th —H D 100.00/100.00 60.96/53.95 35.06/30.93
Br
i —H T\? 100.00/100.00 43.65/50.00 24.60/28.69
Va —CH, @ 69.05/78.96 — —
A
Vb —H | 50.79/35.71 — —
P
Ve —H \E> 100.00/88.89 44.84/23.02 21.43/8.78




5512 1 HOBLHR S RIS A RUBE I 1 A B B U A B T * 2729 -
gk 1
IR/%
ALk =2 R; R,

p(PI/PD)=200 mg/L

p(PI/PD)=50 mg/L p(PI/PD)=25 mg/L

. " p

100.00/74.60 55.56/20.63 26.98/13.49
Ve —H T\} 65.87/52.38 — —
Br
T
Vf —H 56.35/53.57 — —
Z\NO,
2,4-D — — 12.88/4.31 9.59/0.71 6.84/-4.46
D frie — — 100.00/100.00 90.41/100 82.19/100
E: =" REL.

R 1 ATLUE I, 250 R AR A & 035
XF PL AN PD A — & WAl s, Hrp, Da, IIf,
Th, Mi. Ve BAES MG, 7F 200 mg/L ik
WE X 2 FhE I A % = 87.41%., i — 2L 1T
PEMALE R R, k&Y Th, IVd 7E 50 mg/L i &
e R PRI = 50%; L& Th, 1i 7€ 50
mg/L JTE R E T X PD BIIHR =50%. Hr, fb
A4 T h WGP, 78 50 mg/L ik E T %t PI
BIHI A S T 60.96%, X PD AR dik3] T
53.95%, H7F 25 mg/L Jii i i & X 2 i 454 30%
PLEMBg R, SR EE, SIAFI . R T S5
MG Rell)a, Frfi & b &%t PLA PD (4]
FIGETES 2,4-D AHELIY W, (HE X iy
AT A T 1 5 R B A L A — e Y 258

FROE R AT EE R (1) M N LAY H
B CH; BUREY, Prmdsr:H B, iba Y a
FE 200 mg/L JoT R BT XA AR T 4 R A 0 T 1 P
BT b, X Re2&F ik N—H 214G
fA, BES AR 2L MR AR 3L AU (2) Ry
SERXTHIE B I TR TG A SR, XY Ry A E
ek, fba®If, MTh, i, Ve, IVd B3RS M
Ko M Ry OAMEBER LR, kAP Id, e, IV
b WP YER BTG (3) Ry WMEMRIRRT, —3K
&Y 4-TRERR L L A TTh TS T
MM 4- B 43 T e e s e 9Pk & T g B35 P20
ARAIK , 33 AT B R Ry T 5 A A R D 255 5 B e A T 35K
AL A YRR 4 S B U I R {3
Bf, LR BRI M TR TR TE M, ik A
TEEMKEBNNEF R : Vd>Ne>Ne; (4) 24 R,
MR, CHURAY Ta 3P B4 TR EA R
B Meo DA ESEIRFZWT, Ry A WEME IR G A ER 1Y
& A ik — T & A E

3 4if

AR AT — 251 2-F A AR e 261k
B, JEAT T BURIE HEE Y, X LA Y X R A
HAE R EEEL 2,4-D B, G TR
FERIRTAT I, i S AL A TTh 7€ 50 mg/L
{18 Joi 0 Ve T R A AR T 26 T IR S 5 T A A ) 3
439 60.96%A11 53.95%, 7E 25 mg/L Ay Ik
Xt 2 FhEE R A 30%ZE A4 I IHR . ARt T —
FORARBE M G R e e, HA )RS
SRR A NARAL BN MR, A R R AR B R R 1
BT —ENE%,
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