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8-F1-6-(= 9B DRI 3H[1,2-a I I8 — L R3S 574 4
Bit, ARRHFERMREENY
WEF  ® A B W R
Fome EREC fg

(CKITRZRS B WAL 434025)
Ak AR 434000)

WE AT RIEE SRS R EE LAY, WA T 22 A 8-5-6-(=J0 FH 2E) DR [ 1,2-a ] ik e E — Wi
B ATAEY), JHEd 'H NMR, 3C NMR FIE 23 HE5R S (HRMS) A T B AR S5 HEAT 1 BE. R4 dib vl o 45
SRRIR, EWREEN 100 mg/L B, FrA B ARG S PR 75 TN BAT 26 U (Z 88 4h RO A — & IR R M. Horp 2-[8-5-6-(= 4K
FH ) DK F [ 1,2-a] I BE -2- 28 ]-5-((2- TR 224 B 24)-1,3,4- M8 M (6j)~ 2-[8-F-6-( =98 FF 222 ) DK ML I 1,2-a] Ik BE -2- 5 ]-5-(((2-
ORI HHE)-1,3,4- I (6m) . 2-[8-F-6-(= 8L FF 2L ) BRI [ 1,2-a M e -2- 35 ]-5- (- FUEE R EE) B 5E)-1,3,4- — 8 (6q)

2-[8-5H-6-( =5 FF 2 ) WK M [ 1,2-a] ML I -2- FE]-5-((3- R AR A 2 i 21k )-1,3,4- T8 1 (6s) FH - 2-[8-50-6-( = 5 FF 23k ) ok mat 3
[1,2-a]itmE-2-38]-5-((4- F A BE 55 28 ) i 36 )-1,3,4-T8 — M (6t) X 5 R BRAT 28 i) LCso 7334 48.10. 34.94. 52.87. 48.32
H137.62 mg/L, FIH0T X I 24 e (79.28 mg/L). A% BRI 14 U 5 45 SR B, 2-[8--6-( =98 FF B8 ) DKL 3 1,2-a] Mt -2-
F]-5-((2-IR .35 B 3E)-1,3,4-"8 M (6d) X K FELAGIR B Rhizoctonia solani FILHY R AFHIMEIEN:, H BECso N 7.22
mg/L, 0T % BB 2470 FUI B BE A (110.02 mg/L). 7E 100 1 200 mg/L WRE T, 1h&40 6d % /K ARG SRR 5 BR300 5
A 85.5%FH 92.1%, JRIT &5 AR 59.2%F1 79.0%. ML 5T Bl B Anib &Y EA — & R RAUR EIEYE, 7oAk
MEIE[1,2-a] L SRAT A M BT E A G R AT B, TR UK M IR [1,2-a b RAT A AR S I 2 M R A S =
X.

RG] DRMEFE[1,2-a]0bnE; WE e REK; SRR d; R RiEN; REEAE

Design, Synthesis and Nematicidal and Fungicidal Activities of
8-Chloro-6-(trifluoromethyl)imidazo[1,2-a]pyridine
Oxadiazole Thioether Derivatives
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Yan, Yue“ Wang, J ihai® Xu, Zhihong™*
(“ College of Agriculture, Yangtze University, Jingzhou, Hubei 434025)
( Beimen High School, Jingzhou, Hubei 434000)

Abstract In order to discover new compounds with high nematicidal and fungicidal activity, 22 8-chloro-6-(trifluoromethyl)
imidazo[1,2-a]pyridine oxadiazole thioether derivatives were designed and synthesized, and the structures of all target com-
pounds were confirmed by '"H NMR, '3C NMR and high-resolution mass spectra (HRMS). The results of nematicidal activity
test showed that all the target compounds possessed certain toxic activity against Caenorhabditis elegans (second-stage juve-
niles) at the concentration of 100 mg/L. The LCso of 2-(8-chloro-6-(trifluoromethyl)imidazo[ 1,2-a]pyridine-2-yl)-5-((2-fluoro-
benzyl)thio)-1,3,4-oxadiazole (6j), 2-(8-chloro-6-(trifluoromethyl)imidazo[1,2-a]pyridine-2-yl)-5-((2-chlorobenzyl)thio)-1,3,4-
oxadiazole (6m), 2-(8-chloro-6-(trifluoromethyl)imidazo[1,2-a]pyridine-2-yl)-5-((2-cyanobenzyl)thio)-1,3,4-oxadiazole (6q),
2-(8-chloro-6-(trifluoromethyl)imidazo[ 1,2-a]pyridine-2-yl)-5-((3-methoxybenzyl)thio)-1,3,4-oxadiazole (6s) and 2-(8-chloro-
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6-(trifluoromethyl)imidazo[ 1,2-a]pyridine-2-yl)-5-((4-methoxybenzyl)thio)-1,3,4-oxadiazole (6t) against C. elegans were
48.10, 34.94, 52.87, 48.32 and 37.62 mg/L, respectively, which were superior than that of fosthiazate (79.28 mg/L). The results
of fungicidal activity test showed that 2-(8-chloro-6-(trifluoromethyl)imidazo[1,2-a]pyridine-2-yl)-5-((2-bromoethyl)thio)-
1,3,4-oxadiazole (6d) had good inhibitory activity against Rhizoctonia solani. The ECso value of compound 6d was 7.22 mg/L,
which was superior to that of fluopyram (110.02 mg/L). At the concentration of 100 and 200 mg/L, the protective effects of
compound 6d against rice sheath blight were 85.5% and 92.1%, and the curative effects were 59.2% and 79.0%. The target
compounds synthesized in this study have certain nematocidal and fungicidal activities, which can provide new ideas for the
design and synthesis of imidazo[1,2-a]pyridine derivatives, and have reference significance for exploring the bioactivity diver-

sity of imidazo[1,2-a]pyridine derivatives.

Keywords imidazo[1,2-a]pyridine; oxadiazole; thioether; Caenorhabditis elegans; nematicidal activity; fungicidal activity

K W I e 2 — R B A AR i YRR 25 3 E &
EMGIA 7, BRI FRILE RS B A R B R
PREL, SREHP, Hulg . HUmsEE RIS m SRS
P, FERY) . EAEWV KRRz, o DLk
FE[1,2-a) ke B 2L AT & 25, N E DI
KA ETE). S AR B = F K BE 9 2 (Fluaza-
indolizine), fEATHTA AR KRR L R, MR K
B X ARREAR A e 42167 S i AR A A A 2 R A
R REEFE h. AKMEH[1,2-a] ke AT AR 4R
B 2R 2R A R B AR B I AN E R . FH AT 5

TR — R AR 2N PR L A, W MR A
GYIREA RIFH R0, S dli-121J e B isIZE gk i
W, Y REMERER TR, B
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Figure 1 Structure diagram of pesticide varieties containing oxadiazole or thioether
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Figure 2 Design of the title compounds
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(1) CS,/KOH, EtOH, reflux =N O\\( RX (X = Br, Cl) Za\ \\(
(2) 5% HCI N N\/)_<\N/N KoCOg/KI, CHiCN, reflux o A\ N\/)_<\N’N
’ 5 * 6a ~ bv
6a: R = CH,CH3 6g: R = 4-CH3CgH4CH, 6m: R = 2-CICgH,CH, 6s: R = 3-CH;0CgH,CH,

6b: R = CH,CH,CHs
6c: R = CH,CH,CI

6d: R = CH,CH,Br

6e: R = CH,CH5CN

6f: R = 2-CH3CgH4CH,

6h: R = 4-(CH3),CHCgH,CH,
6i: R = 4-F3CC4H,CH,

6j: R = 2-FCgH,CH,

6k: R = 3-FCgH,CH,

6l: R = 4-FCgH,CH,

B 1

6n: R = 3-CICgH,CH,
60: R = 4-CICgH,CH,
6p: R = 4-BrCgH,CH,
6q: R = 2-CNCgH4CH,
6r: R = 4-CNCgH4CH,

6t: R = 4-CH3OCBH4CH2
6u: R = 2-Cl-pyridyl-5-CH,
6v: R = 2-Cl-thiazolyl-5-CH,

A 6a~6v (¥4 i 2k

Scheme 1  Synthetic route of compounds 6a~6v

B S 5 EMELHIR Okt IR 1,2- ]
LI R &Y, HAh S A E AR A Y E LI 7R
eh B 97 S N AR B S 6a~6v(IL &4 6a. 6b 1 6d Ay
AL A=), HAb &S 4).
1.2 BRUEYegE SR

Fif B A & P45 K93t 'TH NMR, °C NMR #l
HRMS #fiE. UALEY 6d(® 3) NBiIHE T 48, M 'H
NMR i B 7] LAE H, 6 9.27 (s, 1H) 9 4 57 CH MR IS I, o
8.83 (s, 1H) A 6 fir. CH HIMR YU, 6 7.98 (s, 1H) N 2 iz CH
I I, 5 3.87 (t, J=7.1 Hz, 2H)A 11 £7 CH, MR IR
U, 5 3.77 (t, J=7.1 Hz, 2H)} 10 {37 CH, WIS, £
BC NMR %, 5 163.8 A C(O)RITRIIE, 161.5 A C(8)
I, 142.9 9 CS)RIM I, 131.2 2 C(HRIMRIL
U, 127.4 (q, *Jrc=6.1 Hz)y C(2) W iU, 123.6 A C(7)
I I, 123.4 (q, Jre=272.7 Hz) Y 12 S =4 3k b
BRI, 121.8 (d, *Jre=3.0 Hz)h C(4)MIMR IS,
118.4 4 C(6)HIM kI, 116.3 (q, 2Jec=34.3 Hz)~ C(3)
RIS, 34.5 9 C(10)RIMR IS, 31.4 i C(11)IIMRLIKL
. HRMS (ESI) caled for C;H¢BrCIFsN,OS [M—H]™
424.9092, found 424.9089.

cl .
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Figure 3  Structure of compound 6d
1.3 BRLEaUREARERENS
Fifi B &Ptz 48 h Ja Xt 75 MR AT 4R de — %
4y U AR R 2 R AR 1. e E S5 SR AT, 7E 100
mg/L KR, BT B &5 75 IR AT 2 th#8 B A
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—EMEAEN. P15 65« 6m. 6q. 6s Fl 6t 7F
100 mg/L WJE T XF 75 M B AT 2k U B A 5 KT 80%,
- 5 [ 24 7] M e T (43.9%), B AR T R0 N B I %
(100%).

T T I B AR A, 10 e B
FEHRE(LCso), 45 W3R 2. e S5 R %0, 6§+ 6m.
6q-~ 6s il 6t X ¥ F5 NN BRAT £ UK LCso 2371 A 48.10,
34.94. 52.87. 48.32 F137.62 mg/L, HAKT X HE 25 74K
HLL TR Mt Ji2 (8.28 mg/L), AELAIG T~ %k 245 771) e M i (79.28
mg/L).

VIR RN RIL, 2 R AKEIER, &Pt
75 TN A 2 ERL %) 5 7% 0 P i o B 5 ) 35 K T 8 m, 481
6b>6a. 4 R RS, 7EIRIE BARA 5] NHUR A FI
T &Y T 42 = (6> 6g, 6j>6k>6l, 6m>>6n>>60,
6q>6r), FLHCAE: 1WAt b1 it 5 4k & Wi i 1 o
2 5C R(6f vs. 6 6m 1 6q); “FIEFHIF FXFAL I HUAR
FORRE R, AR AR U VERE S fh i TR R
SR R B, B0 6g>6h.

L&Y 65+ 6m. 6q- 6s I 6t Xt & 2457 Ab HE 75
AN AT 2R HR 48 h i, 2% (A ACFRZH 2 IE 5 12 ih AR kR
S BARAS; T A B TR M A PR AH R AR B AR TR,
&Y 6j+ 6m. 6q. 6s 1 6t AbFH 4 FIISEME fl kb R 2H rh
BRREARARL, S AR R i L h IR AN 5. B SCik
RO R gl 0 T 2 s 1 R R S Tk L6 i
(Acetylcholinesterase, AChE). [Xitt, H#EMI1L54 6j-6m.
6q- 6s Fl 6t 55 MEME T 28 HUnT fE 5 A HH A O SERR &
T L 5 i .

1.4 BitEYNSEREENE

B HFRG SR = N AR BT WAR 3. B E 45

SATAL, AR 50 mg/L WREETN, KRZHAA VXAt )5
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1 HIELAWE 100 mg/L 575 MR A28 B B A R 28
HUEPE(RIESET 3, 48 h)

Table 1 [n vitro nematicidal activity (corrected mortality rate,
48 h) of target compounds against C. elegans in 100 mg/L

#2 L&Y 6§+ 6m. 6q. 6s Fl 6t XF 75 FEFT L d ) LCso

(48 h)
Table 2 LCso values of compounds 6j. 6m. 6q. 6s and 6t
against C. elegans (48 h)

Compd. Mortality rate/% Compd. Mortality rate/% Compd. y=ax+b LCso/(mgeL' ) r
6a 274426 6m 90.5+2.4 6j »=0.9624+2.4002x 48.10 0.9752
6b 345+1.7 6n 46.6+1.0 6m »=0.3014+3.0445x 34.94 0.9980
6¢ 17.842.3 60 434+1.6 6q y=—0.2448+3.0436x 52.87 0.9727
6d 152422 6p 33.0£1.2 6s »=0.638142.5900x 48.32 0.9804
6e 38.7+2.1 6q 87.0+£1.9 6t »=0.6155+2.7831x 37.62 0.9842
of 444428 6r 60.4%3.0 I I Tl »y=6.5220+2.7518x 79.28 0.9935
6g 385+19 6s 84.8+1.2 B EBE  »=0.7650+4.6132x 8.28 0.9810
6h 23.0+1.4 6t 92.8+1.1 o N o
6i 43.940.7 6u 17.74+2.8 108 B v AT AL S W '8 FL ECso, 5 R
6j 84.940.9 6v 220422 4. HIESE R AT, 1B 6d X KFELU T 1 ) ECso
ok 313k2.1 | MRRB 439428 H9 722 mg/L, TS 25 SOH B % (110.02 mg/L),
6l 24.0+1.7 FEHE B 100.0

WAEE —E MR EEY. P Ay 6d SHKFESU
P36 2R N 74.1%, A 5 R 2 500 96 B I A
(53.2%); LAY 6a 1 6e X /K FE LRI B (105 2 435
N 52.5%H1 51.5%. AW 6d X 32 A% BE 14 R
K 70.1%, f%T5%F BE 24 750 4k TR BE%(100%). L& 6d
b S I R B AP 2R IE . 53.8%, AL Tt HE 245751 Rt
P BER%(16.3%), 1EAETX6F HE 265750 2 18 R (100%).

BT 2 5 7. (1.09 mg/L). 6d X M1 B 1% i 1 ECso N
32.35 mg/L, AN HE 2G5 B IR (1.70 me/L)RI %
B R 6d X 755 JELR 1 Y ECso N 37.67 mg/L, LT %f
HE 247 70 4N TR Tk e (281.84 mg/L), (EUIR T2 1 %

WIB R R T R, AR I iE S
HAEMPTA SR, (HNEE G, 24 R AN,
G W ) 3% BRI 2 I A T ) 3 T B ARG, 1 6b <<
6a; H FHOT KRS B PR s PR B A bR T B L

3 A EYIRT 4 R IR B 22 A K R 5 o

Table 3 Inhibitory rates of target compounds against four pathogenic fungi in vitro

Inhibition rate/%

Compd. IKFESURTI B (R. solani) TMEEBH %I # (S. sclerotiorum) /N FIRFEIRH (F. graminearum) W 3R IEIH B (C. camelliae)
6a 52.5+1.0 42.0£1.5 10.1£2.5 23.1£25
6b 28.6E£1.5 17.1£1.2 46.8 3.1 12.7£0.6
6¢ 20.5£0.6 104+£2.7 273+£25 28.0£1.5
6d 74.1£2.3 70.1£1.2 39.6£1.0 53.8+2.5
6e 51.5+1.8 23.8%1.5 — 15.3£0.6
6f 20.5£2.5 42.6%3.0 — —
6g 13.5£0.6 21.5%£1.7 — —
6h 19.2£3.5 40.9%0.6 27.6£1.5 12.7£1.1
6i 14.1£1.0 16.1£0.6 29.2+£1.5 11.1£1.0
6j 13.8+£1.2 46.613.0 253£2.0 16.9£2.6
6k 12.1£2.7 16.1£0.6 224+£25 14.0£1.0
6l 219%£1.5 49.0£2.9 28.3£0.6 —
6m 20.5£2.3 — 27.6£1.1 —
6n 182%£1.0 13.4£0.0 27.0£2.6 12.1£1.0
60 13.1£1.0 44.0%2.1 — —
6p 27.6£1.2 14.1£0.6 27.0£0.0 —
6q 222%1.0 11.7£0.6 — —
6r 303+2.7 — 23.1£0.0 114%£1.5
6s 148+£1.2 — 224+£25 —
6t 22625 — — 104£0.6
6u 21.6£1.5 — — 10.1£1.0
6v 16.5£3.3 10.1£2.5 10.1£1.5 —

Z R 100 100 100 100

SR T It 53.24+0.6 100 52.6+2.8 16.3£0.6

@ Repeat each treatment 3 times (mean & standard deviation) with a concentration of 50 mg/L; “— representative activity below 10%.
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R4 #H EIMEEYR KA FE Z B ECso {H
Table 4 ECso values of some target compounds against tested pathogenic fungi
Pathogens Compd. y=ax-+b ECso/(mgeL 1) r
e e 6d y=4.2459+0.8785x 7.22 0.9905
7% gﬁaﬁ) ZHR y=4.8877+3.1039x 1.09 0.9925
o SR T y=1.1412+1.8784x 110.02 0.9934
e e 6d y=3.4196+1.0467x 32.35 0.9905
N %7
(f;;j;fu) ZHWR y=6.3107+4.5709x 0.52 0.9918
‘ R PR T e y=4.8029+0.8578x 1.70 0.9993
e - 6d y=2.8803+1.3450x 37.67 0.9911
Fm R I -
ZfC tﬁf‘lﬁ ZHR y=12.1043+4.8820x 0.04 0.9920
' AT T A y=1.2457+1.5324x 281.84 0.9985

R, BURIE NI ZIE (LAY 6d)T, A T I 1tk A A,
AW e 2 R OV, HIRA EHUREE ki
BB, HARb G LR dUTE PR A (i f T R R g T
B4, i, 6h>6g.
1.5 Birt &Mk igasmE R RSN
BTHAY) 6d X KFELUR I 0 R I H BT =
FEIEYE, BB TALEY 6d K KRR SRR H 1
TR AR (A FEHREE N 100 F1 200 mg/L), BH R
KHAZWR, AR RINE S, Wk S fror, 7E 100
A1 200 mg/L BT, LAY 6d XF KRGS I LRA Bi
Ry NIEE] T 85.5%F1 92.1%, 5% 1 R BRI BE %
IT(89.5%F1 97.4%). /KFGHE 8 E G D VrwisE, JF
H &R ERIE S, KBS 2T A 3rEs. 76
100 F1 200 mg/L #KEE R, thEW 6d VAT BRI N
59.2%7F179.0%, KT % B R (88.2%F1 94.7%). /KFEHE:H
-8 W L 22 IR KA (B 2= SO B, il 25 94 B 1A 2 v,
RIFFE LA Pt A

2 Zhig

AT TR PO PSS M P IR B, W R AR T
22 ™ 8-F-6-( =5 F 25 ) BRI FF [ 1,2- L i i — MR Tk 2%
fiTtEd, P& 45433 TH NMR, C NMR
FIE 43 3 R 1% (HRMS) B AIE. AR 58 45 SR B, b
TR R LS R 5N 8-FR-6-( =R AL ) KM [ 1,2-a] ML e
SERIEHEA —EMRE R ARG R RGN
ELEREIR, i BAMEEYE 100 mg/L W#KE R}

75 B AT 4 (ke 4 O B A — @ M #E R . Horp
&Y 6. 6m. 6q. 6s H1 6t XiF 75 HH A2k L) LCso
43509 48.10. 34.94., 52.87. 48.32 F137.62 mg/L, ¥k
T %of U 245 7 E e 1 (79.28 mig/L), HLAS Ko ok [ 24 7] i it
P Z(8.28 mg/L). M5k kA, 5IANZKIE EARAIEL
R R TR RIS ERIE . (hE&Y 6§ 6m. 6q-
6s Il 6t FIRERLTELb 4 b BRFRARL, PR, HEMIAG &
) 6j~ 6m. 6q. 6s I 6t SMEMLEEXT T4 i nf e A AH
] (O AR CIERE R B, R E e g R EoR, (e
W) 6d X KFESRIRG B« T SE TRAZ A B A% P 2R TS TR
BRI B diE e, 2 BECs Ea N 7.224

32.35. 37.67 mg/L. 7E 100 f1 200 mg/L IKE ', (L&
6d X KBS B OR3P BT 25053 93 85.5% 1 92.1%,
5 2 5 RARY B RO (89.5% K1 97.4%); 167 B 2043
N 59.2%A1 79.0%, KT 2 W R 16 97 B 24 (88.2% FH
94.7%). 32 NATXF BRI H:[1,2-a] ke 254k &P s
WS, KZ NP, PSS 200, X TR 240
PERIIRIE 8 DB A TR R R [ 1,2-a] i e 2
WEMLHEDEE B —2mSE R X, HAERN
WIALR 25500 SUB AR STT BIR A SE R AL, ok it
[1,2-a]MERE AT AR 1 BT RO O SR AL T SR .

3 SCIOERSY
31 UBE5RHF

7E 254 nm LAMDE T, @i EER GF254 FEIRKIHE
JE A% (TLC) WM s i #; #E Bruker Avance DPX400

£S5 WA 6d 1E 100 A1 200 mg/L IR FEE T W 7K FE QORI A4 A B VA R

Table 5 [n vivo control efficiency of compound 6d against Rhizoctonia solani at 100 and 200 mg/L

Protective activity/%

Curative activity/%

Compd.

100 mg/L 200 mg/L 100 mg/L 200 mg/L
6d 85.5+4.6 92.1+4.0 592423 79.0+2.3
2R 89.5+4.6 974423 88.2+4.0 94.746.0
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RIRZREFEIRAX LA DY H B feE b (TMS) P A4, AR = H
VR (DMSO-deo) 155 5751, 48 —Hifi 140 & 3 6 1 A A
347 "TH NMR F1 3C NMR 2 ill; WRR 44 il g 1 -
HRE B R AR A PR A H]); Thermo Scientific Q-Exac-
tive B 20 9 BEAX [ESI-MS, ZEBR K H/RBHE (T E)E
FRAF]. B 222 535 i B = A4l i), 98%
FIE TR B % (Fluopyram) J5 2, FEHAED R (H E) AR
N FE PR 97%MEME B (Fosthiazate) J5L 245 Fl1 98% % 1 R
(Carbendazim)JR 2}, KIL K2R A58 P fit.

3.2 {Hik#r

TR RESUHGI3 B (Rhizoctonia solani)~ 3% B 1% 995 1
(Sclerotinia scleotiorum)~ /NZZ 75859 # (Fusarium gra-
minearum)- <M R IEI B (Colletotrichum camelliae)
T K 25 AR 25 e A s 3 5 06 == B 41 55 T B AT 28 i
(Caenorhabditis elegans) AL K5 & B 24t KA
(Oryza sativa L)Fh FH AT K AR 250 70 BT f 4t
3.3 XWHE
3.3.1  F a4k 3~5 694 %

S CHR[171 76645, 5 5 g (25.4 mmol) 2-Z Ft-
3-F-5- = P IEMEE RN 9.92 g (50.9 mmol) 3-7R P E R
LBRIRE, (ELEEF IR 48 h, fEHEZ R, 15
FRS [ K, K& 4R B e g 2 G A fE
1A, BNFpTalfA 3 6.43 g, UK 86%.

ZISCHR[18] 712 4% FREU A4 3 6.43 g (22.0
mmol) T 250 mL [FEKLHEH, MAFEE 100 mL, iR
B2k 3 SEAIEM, W 80% /K& 8.29 ¢
(131.9 mmol). #WIN5EEE, FiEHFE 30 min, FHES
70 CEIE, &M 4 h, #EGORE(TLC, V(AME) @ (4
TRl =4 @ DI SEE. BB, H 100
mL 7K¥E 3 %, SHIEHET15F A1k 4 4.08 g, 1L 61%.

ZRESCER[181 714 £ FREUH Rk 4 4.08 ¢ (13.4
mmol)#1 1.51 g KOH (26.8 mmol) T 250 mL [& i B o,
BIINFHEE 100 mL, IR0 2 56 2V, T —mitb ik
6.13 g (80.5mmol). NG, HiEAEFH: 30 min, THE
£ 70 CHIR, KN 4 h, #ZEGISTLC, V(A )
NCTE TR =1 DI B8 5. 23 T B 771,
AR RBINIK R, FEVKIR 214 RN 5% EE AR 1
U9 pH Z 2. RSB AA 53,12 g, WLEN 72%.
3.3.2 b4 6a~6v 694 A%

ZRESCER1918 5 0 4. FREUH R4 5 3.12 ¢ (9.7
mmol). BREZEF 2.69 g (19.5 mmol). ffLHH 1.62 g (9.7
mmol) T 250 mL [FJELEHF, A ZFE 100 mL, HiE
LI I AL S L IR ke IR AT BEAT 1,2-
TR KRG Y, FARY SR E ) (10.7
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mmol), ¥ 5& 5E A FHRZE 85 ‘CHl¥R 1.5 h. TLC BRE: X
NFERE, R SEREE 1 IR R B, R R AR, A
AP BLIE A, JEHE KA, AU KRR T
. HENTERALRIT RN VR HEE) @ (IR LR =
4:0), T ERIERMEEY 6a~6v(iL &Y 6a. 6b
Fed MR EW =W, HABYIAARLED =),
PN 45.5%~83.5%. WERALZEVE R s W R
Fos:

2-[8-F-6-( = F FF FL ) BK ML I 1,2-a] Mk B -2-3E]-5-( 4
i %5)-1,3,4-18 — W (6a): H E[E K, 2% 62.2%. m.p.
199.5~200.9 °C; 'H NMR (400 MHz, DMSO-ds) 6: 9.27
(s, 1H), 8.82 (s, 1H), 7.98 (s, 1H), 3.33 (q, J=7.3 Hz, 2H),
1.43 (t, J=7.3 Hz, 3H); '3C NMR (101 MHz, DMSO-ds)
5. 164.6, 1613, 1429, 131.4, 127.4 (q, 3Jrc=6.1 Hz),
123.7, 123.4 (dd, 'Jrc=544.4, 271.7 Hz), 121.8 (d, 3Jpc=
2.0 Hz), 118.3, 116.3 (q, %Jrc =343 Hz), 27.3, 15.3.
HRMS (ESI) caled for Cj;HoCIFsN4,OS [M + H] ©
349.0133, found 349.0134.

2-[ 8- -6-( =58 H 2 ) K M I [ 1,2-a] b e -2- 2 )-5-(TH
i dE)-1,3,4-ME M (6b): I EE K, P& 60.2%. m.p.
171.1~172.6 °C; 'H NMR (400 MHz, DMSO-ds) 6: 9.27
(s, 1H), 8.81 (s, 1H), 7.98 (s, 1H), 3.32~3.28 (m, 2H),
1.80 (h, J=7.3 Hz, 2H), 1.01 (t, J=7.3 Hz, 3H); 3C NMR
(101 MHz, DMSO-ds) J: 164.7, 161.3, 142.9, 131.4, 127.4
(q, *Jec=6.1 Hz), 123.7, 123.4 (q, Jec=272.7 Hz), 121.8
(d, 3Jpc=3.0 Hz), 118.3, 116.3 (q, YJrc=234.3 Hz), 34.5,
22.8, 13.3. HRMS (ESI) calcd for C3H,;;CIF;N,0S [M+
H]" 363.0289, found 363.0289.

2-[8-5-6-( =5 F 22 ) DKM [ 1,2-a] Mb e -2- 2 1-5-((2-
R OFEHE)-1,3,4-8 M (6c): FITGEAE, P7F 52.9%.
m.p. 180.7~182.7 “C; 'H NMR (400 MHz, DMSO-d6) ¢:
9.26 (s, 1H), 8.80 (s, 1H), 7.95 (s, 1H), 4.01 (t, J=7.0 Hz,
2H), 3.70 (t, J=7.0 Hz, 2H); C NMR (101 MHz,
DMSO-ds) 5: 163.8, 161.5, 142.8, 131.2, 127.3 (q, *Jec=
6.1 Hz), 123.6, 123.4 (dd, 'Jrc=544.4, 272.7 Hz), 121.8
(d, 3Jsc=2.0 Hz), 118.3, 116.3 (dd, YJsc=69.7, 34.3 Hz),
43.2, 34.7. HRMS (ESI) calcd for C1,HsCLF3N,0S [M—
H]™ 380.9597, found 380.9597.

2-[8-5-6-( =5 F 2 ) DKM [ 1,2-a] b e -2- 2 1-5-((2-
IR IERIE)-1,3,4-08 I 6d): FIEEEK, 77K 45.5%.
m.p. 167.3~169.2 “C; 'H NMR (400 MHz, DMSO-d6) ¢:
9.27 (s, 1H), 8.83 (s, 1H), 7.98 (s, 1H), 3.87 (t, J=7.1 Hz,
2H), 3.77 (t, J=7.1 Hz, 2H); ¥C NMR (101 MHz,
DMSO-ds) 5: 163.8, 161.5, 142.9, 131.2, 127.4 (q, *Jec=
6.1 Hz), 123.6, 123.4 (q, 'Jrc=272.7 Hz), 121.8 (d, *Jrc=
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3.0 Hz), 1184, 116.3 (q, 2rc=34.3 Hz), 34.5, 31.4.
HRMS (ESI) caled for C;2HeBrCIFsN4sOS [M — H]
424.9092, found 424.9089.

2-[8-5-6-(—F, FF 22 ) DK M JF: [ 1,2-a] Mk g -2- 25 -5-((2-
LI RIE)-1,3,4-8 1 (6e): FEIE, PoER 49.4%.
m.p. 218.2~220.5 °C; 'H NMR (400 MHz, DMSO-ds) 9:
9.33 (s, 1H), 8.88 (s, 1H), 7.98 (s, 1H), 3.61 (t, J=6.6 Hz,
2H), 3.13 (t, J=6.6 Hz, 2H); 3C NMR (101 MHz,
DMSO-ds) J: 163.5, 161.6, 142.9, 131.3, 127.5 (q, 3Jpc=
6.1 Hz), 123.7, 123.5 (q, Jrc=271.7 Hz), 121.8 (d, *Jec=
2.0 Hz), 119.2, 118.5, 116.3 (q, 2Jrc=34.3 Hz), 28.5, 18.5.
HRMS (ESI) caled for CisHeCIFsNsOS [M — H]
371.9939, found 371.9942.

2-[8-5-6-(—F, FF 22 ) DK M JF: [ 1,2-a] Mk Mg -2- 2 )-5-((2-
FH R 8 L) L )-1,3,4- T8 — g (6f): | O [ 4k, PR
61.1%. m.p. 2102~211.6 ‘C; 'H NMR (400 MHz,
DMSO-ds) 0: 9.28 (s, 1H), 8.81 (s, 1H), 7.97 (s, 1H), 7.41
(d, J=7.3 Hz, 1H), 7.21 (d, J=4.2 Hz, 2H), 7.15 (dq, J=
8.8, 4.2, 3.4 Hz, 1H), 4.61 (s, 2H), 2.40 (s, 3H); 3°C NMR
(101 MHz, DMSO-ds) 0: 163.9, 161.5, 142.9, 137.4, 134.0,
131.2, 131.0, 130.5, 128.8, 127.4 (q, *Jrc=6.1 Hz), 126.6,
123.6, 123.4 (dd, 'Jec=544.4, 271.7 Hz), 121.8 (d, 3Jrc=
2.0 Hz), 1183, 116.3 (q, 2/rc=34.3 Hz), 35.0, 19.2.
HRMS (ESI) caled for C;sH; CIFsN4OS [M — H]
423.0300, found 423.0297.

2-[8-5-6-( —F, FF 22 ) DK M JF: [ 1,2-a] MLk g -2- 2 )-5-((4-
PR 56 3 ) B 3K )-1,3,4- T — M (6g): [ (0 [l 4, 72
55.9%. m.p. 221.4~2226 °C; 'H NMR (400 MHz,
DMSO-ds) 0: 9.28 (s, 1H), 8.81 (s, 1H), 7.97 (s, 1H), 7.36
(d, J=7.8 Hz, 2H), 7.13 (d, J=7.7 Hz, 2H), 4.55 (s, 2H),
2.25 (s, 3H); *C NMR (101 MHz, DMSO-ds) J: 164.1,
161.4, 142.9, 137.6, 133.6, 131.2, 129.6 (2C), 129.5 (2C),
127.4 (q, *Jec=6.1 Hz), 123.6, 123.4 (q, Jec=272.7 Hz),
121.8 (d, 3Jrc=1.0 Hz), 118.3, 116.3 (q, 2/rc=34.3 Hz),
36.3, 21.2. HRMS (ESI) calcd for CisH;,CIF;N,0S [M—
H]™ 423.0300, found 423.0295.

2-[8-5-6-( =, F 3 ) DK M - [ 1,2-a] MHE g -2- 3 ]-5-((4-
SR FE IR I )-1,3,4-E Ik (6h): [ AR, AR
48.6%. m.p. 201.6~202.1 C; 'H NMR (400 MHz,
DMSO-ds) d: 9.28 (s, 1H), 8.82 (s, 1H), 7.99 (s, 1H), 7.40
(d, J=8.1 Hz, 2H), 7.21 (d, J=8.1 Hz, 2H), 4.56 (s, 2H),
2.84 (p, J=6.9 Hz, 1H), 1.15 (d, J=6.9 Hz, 6H); 1*C
NMR (101 MHz, DMSO-ds) J: 164.2, 161.5, 148.6, 142.9,
134.0, 131.2, 129.6 (2C), 127.4 (q, *Jrc=6.1 Hz), 127.0
(2C), 123.6, 123.4 (q, 'Jrc=272.7 Hz), 121.8 (d, *Jrc=3.0
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Hz), 118.3, 116.3 (q, 2Jrc=34.3 Hz), 36.2, 33.6, 24.3 (2C);
HRMS (ESI) caled for CyHsCIFsN,OS [M — H] -
451.0613, found 451.0607.

2-[8-5-6-( =4 T R BK ML I 1,2-a] ik BE-2- 58 1-5-
((A-(Z P ) " R B 3k )-1,3,4-18 — Ik (6i): [ 0[] 44,
FEE 78.9%. m.p. 206.1~207.4 C; '"H NMR (400 MHz,
DMSO-ds) d: 9.27 (s, 1H), 8.80 (s, 1H), 7.95 (s, 1H), 7.71
(s, 4H), 4.67 (s, 2H); 3C NMR (101 MHz, DMSO-ds) o:
163.9, 161.6, 142.9, 142.1, 131.2, 130.4 (2C), 128.7 (dd,
2Jec=63.6, 32.3 Hz), 127.4 (q, *Jec=6.1 Hz), 125.9 (q,
3Jec=4.0 Hz, 2C), 124.6 (dd, "Jec=546.4, 273.7 Hz),
123.6, 123.4 (q, 'Jrc=272.7 Hz), 121.8 (d, *Jec=2.0 Hz),
118.3, 116.3 (q, Yrc=34.3 Hz), 35.6. HRMS (ESI) calcd
for C1sHsCIFsN4OS [M—H]~ 477.0017, found 477.0013.

2-[8-5-6-( =5 F 2 ) DKM FF: [ 1,2-a] b e -2- 2 1-5-((2-
R BRL)-1,3,4- 18 M (6j): AT, PR 77.2%.
m.p. 206.3~207.9 °C; '"H NMR (400 MHz, DMSO-ds) ¢:
9.30 (s, 1H), 8.81 (s, 1H), 7.98 (s, 1H), 7.57 (t, J=7.7 Hz,
1H), 7.36 (q, J=7.4 Hz, 1H), 7.27~7.14 (m, 2H), 4.61 (s,
2H); 3C NMR (101 MHz, DMSO-ds) J: 163.6, 161.7,
160.9 (d, Jrc=247.5 Hz) , 142.9, 132.0 (d, “Jsc=3.0 Hz),
131.2, 130.8 (d, *Jec=8.1 Hz),, 127.4 (q, *Jec=6.1 Hz),
125.1 (d, 3Jec=3.0 Hz), 123.8 (d, 2sc=15.2 Hz), 123.6,
123.4 (q, Jec=271.7 Hz), 121.8 (d, 3Jrc=3.0 Hz), 118.4,
116.3 (q, 2rc=34.3 Hz), 116.0 (d, 2rc=21.2 Hz), 30.4.
HRMS (ESI) caled for Ci7HsCIFsN,OS [M — H] -
427.0049, found 427.0045.

2-[8-5-6-( — o 25 ) DK M F [ 1,2-a] ML WE -2- 25 1-5-((3-
ORI AR EL)-1,3,4-HE i (ek): A, FER T1.2%.
m.p. 213.5~214.8 “C; 'H NMR (400 MHz, DMSO-ds) 9:
9.28 (t, J=1.5 Hz, 1H), 8.81 (s, 1H), 7.97 (d, J=1.5 Hz,
1H), 7.42~7.31 (m, 3H), 7.12 (t, J=7.8 Hz, 1H), 4.60 (s,
2H); '3C NMR (101 MHz, DMSO-ds) 0: 164.0, 162.4 (d,
IJrc=244.4 Hz), 161.6, 142.9, 139.8 (d, 3Jrc=8.1 Hz),
131.2, 131.0 (d, 3Jsc=9.1 Hz), 127.4 (q, *Jec=6.1 Hz),
125.7 (d, *Jec=3.0 Hz), 123.6, 123.4 (q, Jec=272.7 Hz),
121.8 (d, 3Jec=3.0 Hz), 118.3, 116.3 (d, 2/rc=22.2 Hz),
116.3 (dd, 2Jsc=69.7, 34.3 Hz), 115.2 (d, 2Jsc=21.2 Hz),
35.7. HRMS (ESI) caled for C;7HsCIFsN,OS [M—H]~
427.0049, found 427.0046.

2-[8-5-6-( =5 F 2 ) DKM FF [ 1,2-a] Mb e -2- 2 1-5-((4-
BRI AIE)-1,3,4-BE Ik (6l): A EEIR, PR 79.8%.
m.p.>220 ‘C; '"H NMR (400 MHz, DMSO-ds) J: 9.28 (s,
1H), 8.80 (s, 1H), 7.97 (s, 1H), 7.54 (dd, J=8.6, 5.6 Hz,
2H), 7.17 (t, J=8.8 Hz, 2H), 4.59 (s, 2H); '*C NMR (101
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MHz, DMSO-ds) J: 164.0, 162.1 (d, 'Jrc=245.4 Hz),
161.5, 142.9, 133.2 (d, “Jsc=3.0 Hz), 131.7 (d, *Jrc=8.1
Hz, 2C), 131.2, 127.4 (dd, 3Jsc=11.1, 6.1 Hz), 123.7,
123.4 (q, 'Jec=272.7 Hz), 121.8 (q, Jrc=3.0 Hz), 118.4,
116.3 (q, Yrc=34.3 Hz), 115.9 (d, 2Jec=21.2 Hz, 20),
35.7. HRMS (ESI) caled for Ci7HzCIF4N,OS [M—H]~
427.0049, found 427.0041.

2-[8-5-6-( = 5 1 3 ) R IR - [ 1,2-a] ML e -2 ]-5-
(Q-E B IE)-1,3,4-18 — Mk (6m): [ Ak, =%
72.2%. m.p. 207.9~209.2 ‘C; 'H NMR (400 MHz,
DMSO-ds) 0: 9.29 (s, 1H), 8.82 (s, 1H), 7.98 (s, 1H), 7.64
(d, J=9.2 Hz, 1H), 7.50 (d, J=9.1 Hz, 1H), 7.40~7.26
(m, 2H), 4.66 (s, 2H); 3C NMR (101 MHz, DMSO-ds) &
163.6, 161.7, 142.9, 134.1, 133.8, 132.1, 131.2, 130.5,
130.1, 128.0, 127.4 (q, *Jrkc=6.1 Hz), 123.6, 123.4 (q,
Jrc=272.7 Hz), 121.8 (d, *Jric=3.0 Hz), 118.4, 116.3 (q,
2Jec=34.3 Hz), 34.8. HRMS (ESI) calcd for C,7HsCl,Fs-
N,OS [M—H]~ 442.9754, found 442.9747.

2-[8-F-6-( =5 F 2L ) DKM I [ 1,2-a] b e -2- 22 1-5-((3-
AR HEHEREL)-1,3,4-8E M 6n): ATEEK, PF 76.5%.
m.p. 191.9~193.2 °C; '"H NMR (400 MHz, DMSO-ds) J:
9.29 (s, 1H), 8.81 (s, 1H), 7.99 (s, 1H), 7.59 (s, 1H), 7.46
(d, J=6.7 Hz, 1H), 7.37 (q, J=8.0 Hz, 2H), 4.59 (s, 2H);
3C NMR (101 MHz, DMSO-ds) d: 164.0, 161.6, 142.9,
139.7, 133.5, 131.2, 130.9, 129.4, 128.3, 128.2, 127.4 (dd,
3Jee=11.1, 5.1 Hz), 123.6, 123.4 (q, Jec=272.7 Hz),
121.8 (d, 3Jec=3.0 Hz), 118.4, 116.3 (q, 2Jrc=34.3 Hz),
35.6. HRMS (ESI) calcd for C7HsCLFsN,OS [M—H]™
442 9754, found 442.9740.

2-[8-5-6-(—F, FF 22 ) DK M JF: [ 1,2-a] MLk g -2- 25 )-5-((4-
SRR EE)-1,3,4-1E M (60): ALK, P7EK 80.9%.
m.p.>220 ‘C; '"H NMR (400 MHz, DMSO-ds) d: 9.27 (s,
1H), 8.80 (s, 1H), 7.96 (s, 1H), 7.46 (dd, J=49.3, 8.3 Hz,
4H), 4.58 (s, 2H); 3C NMR (101 MHz, DMSO-ds) 0
164.0, 161.6, 142.9, 136.2, 132.9, 131.5 (2C), 131.2, 129.0
(2C), 127.4 (q, 3Jrc=6.1 Hz), 123.7, 123.4 (q, Jec=272.7
Hz), 121.8 (d, 3Jrc=2.0 Hz), 118.4, 116.3 (q, Jrc=34.3
Hz), 35.7. HRMS (ESI) calcd for C;7HsCIF3;N4OS [M—
H]™ 442.9754, found 442.9745.

2-[8-5-6-( —F, FF 22 ) DK M JF: [ 1,2-a] MLk Mg -2- 2 )-5-((4-
R FE)-1,3,4-1E M (6p): AMEEK, 2 79.0%.
m.p. 226.4~226.9 °C; '"H NMR (400 MHz, DMSO-ds) 9:
9.29 (s, 1H), 8.81 (s, 1H), 7.98 (s, 1H), 7.56~7.42 (m,
4H), 4.57 (s, 2H); 3C NMR (101 MHz, DMSO-ds) 9
164.0, 161.5, 142.9, 136.6, 131.9 (2C), 131.8 (2C), 131.2,
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127.4 (q, 3Jrc=6.1 Hz), 123.6, 123.4 (q, "Jec=272.7 Hz),
121.8 (d, 3Jsc=2.0 Hz), 121.5, 118.4, 116.3 (q, Jrc=34.3
Hz), 35.6. HRMS (ESI) calcd for C7HsBrCIF3N4OS [M—
H]™ 486.9248, found 486.9237.

2-[8-5-6-( =5 F 22 ) DKM FF [ 1,2-a] b e -2- 2 1-5-((2-
U T I TR KL )-1,3,4- 1 M (6q): 11 A, PR
70.1%. m.p. 173.5~175.5 ‘C; 'H NMR (400 MHz,
DMSO-ds) d: 9.31 (s, 1H), 8.81 (s, 1H), 7.98 (s, 1H), 7.87
(d, J=7.5Hz, 1H), 7.76 (d, J=17.5 Hz, 1H), 7.70 (t, J=17.6
Hz, 1H), 7.51 (t, J=7.5 Hz, 1H), 4.74 (s, 2H); 3C NMR
(101 MHz, DMSO-de) J: 163.1, 161.9, 142.9, 140.4, 134.0,
133.7, 131.1, 131.1, 129.3, 127.4 (q, Jsc=6.1 Hz), 123.4
(dd, Jec=1544.4, 271.7 Hz), 121.8 (d, *Jrc=2.0 Hz),
118.4, 117.6, 116.3 (q, 2Jrc=34.3 Hz), 112.4, 35.0. HRMS
(ESI) caled for CisHgCIFsNsOS [M — H]~ 434.0096,
found 434.0082.

2-[8-5-6-( =5 F 22 DKM FF [ 1,2-a] Mb e -2- 2 1-5-((4-
SRR L) TR AL )-1,3,4- 18 — M (6r): (0 AR, PR
81.9%. m.p.>220 °C; '"H NMR (400 MHz, DMSO-ds) o:
9.30 (s, 1H), 8.82 (s, 1H), 7.98 (d, J=1.2 Hz, 1H), 7.82 (d,
J=8.3 Hz, 2H), 7.70 (d, J=8.3 Hz, 2H), 4.66 (s, 2H); 13C
NMR (101 MHz, DMSO-ds) J: 163.8, 161.6, 143.1, 142.9,
132.9 (2C), 131.1, 130.6 (2C), 127.4 (q, *Jrc=6.1 Hz),
123.6, 123.4 (dd, 'Jec=544.4, 272.7 Hz), 121.8 (d, *Jrc=
3.0 Hz), 119.1, 118.4, 116.3 (q, Yrc=34.3 Hz), 110.9,
35.8. HRMS (ESI) caled for CisHiCIF;NsOS [M—H]™
434.0096, found 434.0081.

2-[8-5-6-( = F 1 ) BRI F [ 1,2-a] L i -2 ]-5-((3-
FAR AR ) B 0 )-1,3,4-B8 e (6s): (I [l ik, P
52.7%. m.p. 169.6~170.8 ‘C; 'H NMR (400 MHz,
DMSO-ds) d: 9.29 (s, 1H), 8.82 (s, 1H), 7.98 (s, 1H), 7.25
(t, J=7.9 Hz, 1H), 7.04 (d, J=9.1 Hz, 2H), 6.85 (dd, J=
8.2, 2.0 Hz, 1H), 4.56 (s, 2H), 3.72 (s, 3H); 3C NMR (101
MHz, DMSO-d) J: 164.1, 161.5, 159.8, 142.9, 138.3,
131.3, 130.2, 127.4 (q, Jrkc=6.1 Hz), 123.7, 123.4 (q,
Jre=272.7 Hz), 121.8 (d, *Jrc=3.0 Hz), 121.7, 1184,
116.3 (q, 2/rc=34.3 Hz), 115.1, 113.9, 55.5, 36.5. HRMS
(ESI) caled for CigH;CIFsN4O,S [M—H] ™ 439.0249,
found 439.0229.

2-[8-5-6-( — 5 25 ) DK M F [ 1,2-a] ML WE -2- 55 ]-5-((4-
FHAE ) AR 3 )-1,3,4- 18 Ik (6t): 13 (0 ] 44, 7%
61.1%. m.p.>220 ‘C; '"H NMR (400 MHz, DMSO-ds) o:
9.32 (s, 1H), 8.85 (s, 1H), 7.97 (s, 1H), 7.40 (d, J=8.6 Hz,
2H), 6.89 (d, J=8.7 Hz, 2H), 4.54 (s, 2H), 3.71 (s, 3H);
3C NMR (101 MHz, DMSO-ds) J: 164.2, 161.4, 159.3,
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142.9, 131.2, 130.9 (2C), 128.4, 127.4 (q, *Jrc=5.1 Hz),
123.6, 123.4 (q, "Jec=272.7 Hz), 121.8 (d, *Jec=3.0 Hz),
118.3, 116.3 (dd, 2Jrc=69.7, 34.3 Hz), 114.5 (2C), 55.6,
36.2. HRMS (ESI) caled for CigH; CIFsN4O,S [M—H]™
439.0249 found 439.0230.

2-[8-5-6-( — L FF 22 ) DK M I [ 1,2-a] ML e -2- 2 ]-5-
(((6-FANL g -3- 2 ) HH J ) B 3% )- 1,3,4- M8 — W (6u): [ €24 [i]
&, P73 83.5%. m.p.>220 ‘C; 'H NMR (400 MHz,
DMSO-ds) 0: 9.29 (s, 1H), 8.81 (s, 1H), 8.53 (d, J=2.2
Hz, 1H), 8.08~7.91 (m, 2H), 7.52 (d, J=8.2 Hz, 1H),
4.62 (s, 2H); 3C NMR (101 MHz, DMSO-ds) J: 163.7,
161.7, 150.7, 149.9, 142.9, 140.9, 133.1, 131.2, 127.4 (dd,
3Jee=11.1, 5.1 Hz), 124.7, 123.6, 123.4 (q, Jec=272.7
Hz), 121.8 (d, *Jrc=1.0 Hz), 118.4, 116.3 (q, YJrc=34.3
Hz), 32.7. HRMS (ESI) calcd for Ci¢H7CLLF3NsOS [M—
H]™ 443.9706, found 443.9682

2-[8-5-6-( — R FH JE) DK L JF [ 1,2-a] ME HE -2- 55 ]-5-
(-5 e -5 - 38 ) FF ) B 36 )- 1,3,4-B8 M (6v): [ €[]
K, FP2#E 76.9%. mp. 201.9~203.2 ‘C; 'H NMR (400
MHz, DMSO-ds) d: 9.29 (s, 1H), 8.83 (s, 1H), 8.00 (s, 1H),
7.70 (s, 1H), 4.84 (s, 2H); 3C NMR (101 MHz, DMSO-ds)
5: 163.7, 161.8, 151.1, 142.9, 141.8, 137.9, 131.1, 127.4
(dd, 3Jec=11.1, 6.1 Hz), 123.7, 123.4 (dd, 'Jec=544.4,
272.7 Hz), 121.9 (d, *Jrc=3.0 Hz), 118.4, 116.3 (q, *Jrc=
34.3 Hz), 28.7. HRMS (ESI) calcd for Ci4HsCLF3NsOS,
[M—H] ™ 449.9270, found 449.9246
34 HHEMENE
341 BiRAYAT AW AR R FEAFHN 2

T2 SCHR[2014RE R 77 VE R AT T3 1 0 5 1) 75 T 2k
U A R, DL it 2475751 W A gl AR UL TR T i B 2
TR, JEK 7 R R, SRR REIE B AR & Rt
52 B ARIG TR 250 =P A7, ZIRER
SEIG, Giihiizh 48 h jF R HISET GG R Bgs. (1),
Q)THE L RES IEFET %,

o MRHRAIBET LR . 1
s vy e M
e v GEERABETR —XHRASET )
REIEFET % (%) (A ) x100% (2)

342 BARMLAM BAREH FHEN
S SCHR22] O B 22 4 K R . 2571097
VR 50 me/L, Lk 98%% R BT R 25 A1 98% % 1 R
JE A 25 71,
343 HARMLAHRRAH E AR
BHCHR[23) WA 3, 4 AP 52 A 2 T R
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£ 1 mL —HEIH(DMSO)H, SRJ5 T 0.1%K) 75 80
IR E 25 22— 58 AR L ) 25 BFL(200 mg/L), 2
PR RO R, R A O Rl I S A R IR VR %
ZHIRIGIEW(100 F1 200 mg/L). HAMLE I KRELL
995 TR 1) N R B BR AR TE PEVEAN A0 R B K RE AT
(Oryza sativa L)K: 8 & 3~4 M1, 85 AW 2R 05
TR S E 7Y F AR b, BARE=EE. 24 h
JE TE K FEAE MR b VR R B TL R I 30 8% i 22 350 e e ot —
HaUhh o o 22 e, B Fh S K FERE AR TE s i I = P B
7. 14 RIEMESALERRZFEE. Bt &0t
TKFESURE T B ) A P 27 B TR YA T 56 T P U S 7R K
FERE PR BERD SR 1, 24 h JE IR IG AT, ARIE KRS
YT R DL, SR IE AT VR, R B TR
. Biia R (%)% Egs. (3), (4)1H5:

e e

oA (% )= iﬁ’iffﬁ:;fggg x100% (3
CIN= WY %N B

SRR (%)= Nﬁﬁéﬂﬁﬁgsfg%éﬁgﬁ‘r%%ﬁ 0

$#H B#1 K (Supporting Information) L&) 6a~6v [
'H NMR, C NMR il HRMS &, PAEALAY) 6d %K
FESURI9 B (P A4 P B 2 . I e el v DA B 9% AAAS T 1Y
vk (http://sioc-journal.cn/) I T %K.
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