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(57) Abstract: Disclosed is a nematicide of trans structure containing a lactone ring, characterized in that the general structural for -
mula I is as shown in (I). Ry, R;, Rs, R4 and Rs are selected from hydrogen, cyano, fluorine, chlorine, bromine, an alkyl containing 1
to 4 carbon atoms, an alkoxy containing 1 to 4 carbon atoms, alkoxyphenyl, an alkoxy containing 1 to 4 carbon atoms and a hydro -
gen atom on the carbon atom substituted by one or more chlorine atoms, an alkoxy containing 1 to 4 carbon atoms and a hydrogen
atom on the carbon atom substituted by one or more fluorin atoms, nitro or amino; R is selected from hydrogen, fluorine and chlor-
ine; the nematicide of trans structure containing the lactone ring is used for controlling agricultural nematode diseases; because the
nematicide of trans structure containing the lactone ring comprises the structure of a polyfluorobutene and a lactone ring, the
nematicide has a good control effect on eggs and the second-stage juveniles of a root-knot nematodes, and in particular can fully in -
hibit the hatching of crop root-knot nematode eggs; and same has a low toxicity, and less residue in crops, thus improving the safety
of agricultural production.
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RO, RS, SE, SL SK, SM, TR), OAPI (BF, BJ, CF, CG,
CL CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD,

TG).

—Fh e *ﬁEﬁAW@afTE’JT%EU HAEAE T Heg#@E 10 (1) . Hf, Riv Raw Rsw R
~ ROIEEE. FE. B & B T 14 MRETRRE. & 1~4 MrETIEE. HERE. & 1~4
Aﬁb’éf FIr AR T FEE T AR AN EE PR SR & 1~ DMRJE T I Bk E 7 LR e —
MEE NI T BRI S EEDSE; RJIEHEA. 5 s AL E WESFA R & N T o
Sl 2k s E;, RAEMPSNEFRAREEFHTEE LR/ T B ANESRREER, DR RSS2 U on
5 R IR BT EROR, U AR IR S R AE AR 45 28 IR ALk s OF LR RUK, 7ERIEY )
BREDHRE T A A PR e A
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s R IR N A 1 3% e B B i 6 VA AT g
PR,

KB FARME B i BARGUR,  BARES B P s SRR 2 A BRA (4 35 2
R B L % AR 3
PRH 5

KRR IR, AR AR RN, B SR IR, BER
SEVIIR AR, BUR A EE2 EE, R AERAT, IF DI
FA A AP 5 R R & AR EAR KI5 R« BT 13 2 dG) 2 il i 46
R NERFERAEH .

MRERA] . AREGAHEE, BT L% HB8OR ey i R 2 IR 2D,
DT AR, IF BT BRI IR R e RN N B B MR iy, A7 28 ol
XAEYIAT 255, LA, BTRUBT AL s, REABE A ) % e IR R 5 I o
KA

A B 2R IAT B AR R, R 0P R G & A R
[ 4% e HRR B i) 26 7 a3, AR B s U R TR 25 P TR A 14 3% 2 R a2k T
11 BRI R IR, I X N Em s

AR SEIL LA B H Y, BreRBU R D5 %

A s R R I B N BRI R e R, LS RE S T AR B

Lt

Rs 07/0\/%
Re F%Mgﬁﬁ I,

o, Riv Rev Rsv Rys RsIBEHA. BEE. B &L R & 1-4 MRIR T8
BEEE . & 1~4 DRRIR T HRE S BRI & 14 MR T IF B 7 EEUR
TSR FRURIIBEA AL & 14 MR 7 IF BRI 7 Uk
B AR F IR L . R AL

ReiE HEL. . &

ML H, —Fr A L& N BRI R L B0, Re AR 1o

PR, — b S G5 R R & N BEH B R 2 ), Ri=CF; I, Ry=R;=R4=Rs=H.
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Uy, — Bl s & M B 3 1 R &R, Ri=OCF; 1Y,
R,=R;=Rs=Rs=H.

LRI, — M R RGT & N BRI R 2 50, Ri=Ry=Rs=H, Rs=F ¥,
R4=-0-C¢Hs.

PUIEI, — S XG5 W EEIA IR A 2 117, Ry=Ry=CF3 I, Ri=Rs= Rs=H.
AK BRI T B SH 35 N EEIA IR R e RGRI Rl & ik, A EL R AP IR

R, e
Ry R, COOH
O BA MU XSNH IR - R MABIMERA T HCA 40~70%[11
BV, S0~T0°CHLHE 3~5 /M, ik, FUEDFINA L1 Bk T, 2B
AN A VAR IR BT, 28R, RS, TRE R S
R, 1P g
Ry Re oo
mo
Ri o’
F k
el R R oo

@%& s ﬂﬁ%@%%%&ﬁ%%%%s I NI,
IINGERRF, {E 20~30°C FHEHEE N 22~26 /N, FEFAFE 0.08~0.10kPa T, 7%
PRBR W50, 0 — S PR MUK BRI 5], §0 43 R B 23K, TEEL A B 0.08~0.10kPa
N, &R AR RNER R RS W ERER R R B o

O

Ri o

R
F

£ 2 F
R R, COOH g

Re N Re  FHAFFRFIMIEE/REEA 10 0.8~12 1 3~5;

o, Riv Rev Rsv Rys RsIBEHA. BEE. B &L R & 1-4 MRIR T8
BEEE . & 1~4 DRRIR T HRE S BRI & 14 MR T IF B 7 EEUR
TSR FRURIIBEA AL & 14 MR 7 IF BRI 7 Uk
AN AR IR AIE . AL ReEAE. . &

JIR VSRR T . SIS TAT B INON - PV PV fe o ) — o
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HARSIE 75X
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Re ]/O\/%
Re F%Mgﬁﬁ I,

Horb, Riv Ryy Ryy Ryy RIEHEEL 5. . S WL & 14 DI
Bedk & 1~4 DRI T IBEREE . FERAIE, B 1~4 DRI T IF BRI 1 Lals
T A EE AR THAUR RS & 14 DRI 7 IF HAR IR 5 U 7k
B AR TR FER AL . AR B

ReEHE. . 5o

UL, — Al NG & W BRI RZ R, Re AR T

PLIEIT, — PG BRI I 2 d457], Ri=CF3 I, Ry=Rs=R4=Rs=H.

Uy, — Bl s & M B 3 1 R &R, Ri=OCF; 1Y,
R,=R3;=R4=Rs=H.

LIy, — M R RGTH & A BRI R 250, Ri=Ry=Rs=H, Rs=F ¥,
R4=-0-C¢Hs.

PLIEI, — S XG5 W EEIA IR A 2 117, Ry=Ry=CF3 I, Ri=Rs= Rs=H.
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P& IR BRIR P . BRIREN . NHEIE 8= Z ML P K —
K IERAE T S S5 W ERIA IR AR S BRI A, AT B va A Olk 26
P

Rs Re COOH
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5= R, R, R; Ry Rs [ R | m/z

1 H H H H H H m/z;: 296.09 (100.0%), 297.09 (16.5%),
298.09 (2.1%)

2 CH; H H H H H m/z; 310.10 (100.0%), 311.11 (17.6%),
312.11 (2.3%)

3 H H CH; H H H m/z; 310.10 (100.0%), 311.11 (17.6%),
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312.11 (2.3%)

C,Hs

m/z; 324.12 (100.0%), 325.12 (18.7%y),

326.12 (2.4%)

CsH,

m/z; 356,12 (100.0%), 357.13 (19.8%),

358.13 (2.7%)

C,Hy

m/z;: 370.14 (100.0%), 371.14 (20.7%y),

372.15 (2.1%)

Cl

m/z;: 348.04 (100.0%), 350.03 (32.0%),
349.04 (16.5%), 351.04 (5.3%), 350.04

(2.1%)

Cl

Cl

m/z; 382.00 (100.0%), 384.00 (64.7%),
383.00 (16.5%), 385.00 (10.5%), 385.99
(10.2%), 387.00 (1.8%), 386.00 (1.3%).

384.01 (1.3%)

Cl

Cl

m/z; 382.00 (100.0%), 384.00 (64.7%),
383.00 (16.5%), 385.00 (10.5%), 385.99
(10.2%), 387.00 (1.8%), 386.00 (1.3%).

384.01 (1.3%)

10

Cl

Cl

m/z; 382.00 (100.0%), 384.00 (64.7%),
383.00 (16.5%), 385.00 (10.5%), 385.99
(10.2%), 387.00 (1.8%), 386.00 (1.3%).

384.01 (1.3%)

11

Cl

Cl

m/z; 382.00 (100.0%), 384.00 (64.7%),
383.00 (16.5%), 385.00 (10.5%), 385.99
(10.2%), 387.00 (1.8%), 386.00 (1.3%).

384.01 (1.3%)

12

Cl

Cl

Cl

m/z; 415.96 (100.0%), 417.96 (96.7%),
419.95 (30.6%), 416,96 (16.4%), 418.96

(15.8%), 420.96 (5.2%), 421.95 (3.3%).
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419.96 (2.0%), 417.97 (1.3%)

13

Cl

Cl

m/z; 382.00 (100.0%), 384.00 (64.7%),
383.00 (16.5%), 385.00 (10.5%), 385.99
(10.2%), 387.00 (1.8%), 386.00 (1.3%).

384.01 (1.3%)

14

Cl

m/z;: 348.04 (100.0%), 350.03 (32.0%),
349.04 (16.5%), 351.04 (5.3%), 350.04

(2.1%)

15

Cl

m/z;: 348.04 (100.0%), 350.03 (32.0%),
349.04 (16.5%), 351.04 (5.3%), 350.04

(2.1%)

16

Cl

m/z; 366.03 (100.0%), 368.03 (34.0%),

367.03 (16.5%), 369.03 (5.3%)

17

m/z;: 471.90 (100.0%), 469.90 (50.9%),
473.89 (48.1%), 472.90 (16.3%), 470.90
(8.4%), 47490 (8.1%), 473.90 (2.1%),

475.90 (1.0%)

18

Br

m/z; 471.90 (100.0%), 469.90 (50.9%y),
473.89 (48.1%), 472.90 (16.3%), 470.90
(8.4%), 47490 (8.1%), 473.90 (2.1%),

475.90 (1.0%)

19

m/z;: 332.07 (100.0%), 333.07 (16.5%),

334.07 (2.1%)

20

m/z;: 332.07 (100.0%), 333.07 (16.5%),

334.07 (2.1%)

21

Cl

m/z; 366.03 (100.0%), 368.03 (34.0%),

367.03 (16.5%), 369.03 (5.3%)

22

m/z; 409.98 (100.0%), 411.98 (99.3%y),

410.98 (16.5%), 412.98 (16.1%), 413.98
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(2.0%)
23 H Cl F H w/z: 366.03 (100.0%), 368.03 (34.0%),
367.03 (16.5%), 369.03 (5.3%)
24 H Cl H H w/z: 366.03 (100.0%), 368.03 (34.0%),
367.03 (16.5%), 369.03 (5.3%)
25 F H Br H m/z; 409.98 (100.0%), 411.98 (99.3%),
410.98 (16.5%), 412.98 (16.1%), 413.98
(2.0%)
26 H H F H m/z; 442.08 (100.0%), 443.09 (23.1%),
444.09 (3.6%)
27 H F H H w/z: 33207 (100.0%), 333.07 (16.5%),
334.07 (2.1%)
28 F H H H w/z: 350.06 (100.0%), 351.06 (16.5%),
352.06 (2.1%)
29 F F F F mw/z: 404.03 (100.0%), 405.03 (16.4%),
406.04 (1.3%)
30 H F F H m/z: 368.05 (100.0%), 369.05 (16.5%),
370.06 (1.3%)
31 F H H CF mw/z: 400.05 (100.0%), 401.06 (17.6%),
; 402.06 (2.3%)
32 F H CF; H mw/z: 400.05 (100.0%), 401.06 (17.6%),
402.06 (2.3%)
33 H F OCH; H mw/z: 380.07 (100.0%), 381.07 (17.6%),
382.08 (1.5%), 382.07 (1.0%)
34 OCH; H H H w/z: 326.10 (100.0%), 327.10 (17.7%),
328.10 (2.5%)
35 OCH; H H H mw/z: 344.09 (100.0%), 345.09 (17.7%),
346.09 (2.5%)
36 H OCH; H H w/z: 326.10 (100.0%), 327.10 (17.7%),
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328.10 (2.5%)
37 H OCH, H H mw/z: 344.09 (100.0%), 345.09 (17.7%),
346.09 (2.5%)
38 H H OCH; H w/z: 326.10 (100.0%), 327.10 (17.7%),
328.10 (2.5%)
39 H H OCH; H mw/z: 344.09 (100.0%), 345.09 (17.7%),
346.09 (2.5%)
40 OCF; H H H mw/z: 380.07 (100.0%), 381.07 (17.6%),
382.08 (1.5%), 382.07 (1.0%)
41 OCF; H H H mw/z: 398.06 (100.0%), 399.06 (17.5%),
400.07 (1.5%), 400.06 (1.0%)
42 CF; H OCH; H w/z: 41207 (100.0%), 413.08 (18.7%),
414.08 (2.7%)
43 OCH,CH; | H H H mw/z: 358.10 (100.0%), 359.11 (18.8%),
360.11 (2.7%)
44 H H OCH,CH; | H mw/z: 358.10 (100.0%), 359.11 (18.8%),
360.11 (2.7%)
45 CF; H H H w/z: 36407 (100.0%), 365.08 (17.6%),
366.08 (2.3%)
46 CF; H H H m/z: 382.06 (100.0%), 383.07 (17.6%),
384.07 (2.3%)
47 H CF; H CF; w/z: 432.06 (100.0%), 433.06 (18.4%),
434.07 (2.5%)
48 H CF; H CF; w/z: 450.05 (100.0%), 451.05 (18.4%),
452.06 (2.5%)
49 H H CN H m/z: 339.07 (100.0%), 340.08 (17.6%),
341.08 (2.3%)
50 H @- H H w/z: 406.10 (100.0%), 407.11 (23.1%),
408.11 (3.6%)
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51 H H Q- H H |F | mz 406.10 (100.0%), 407.11 (23.1%),
C 408.11 (3.6%)
52 H QO H H H |F | mz 47409 (100.0%), 475.09 (24.0%),
o 476.10 (2.8%), 476.09 (1.0%)
53 ‘@_ H H H H |F | mz 42012 (100.0%), 421.12 (24.2%),
422.13 (2.8%), 422.12 (1.0%)
54 H H . O H H |F | m/z 44006 (100.0%), 442.06 (32.0%),
441.07 (23.1%), 443.06 (7.3%), 44207
(3.6%), 444.07 (1.2%)
55 H H ] _@_ H H |F | mz 42409 (100.0%), 425.10 (23.1%),
426.10 (3.6%)
56 H H i _@_/ H H |F | m/z 43811 (100.0%), 439.11 (24.0%),
440.12 (2.8%), 440.11 (1.0%)
57 H NO, H H H |F | mz 35906 (100.0%), 360.07 (16.6%),
361.07 (2.5%)
58 H H NO, H H |F | mz 35906 (100.0%), 360.07 (16.6%),
361.07 (2.5%)
59 NH, H H H H |F | m/z 32909 (100.0%), 330.09 (16.5%),
331.09 (2.1%)
60 H H NH, H H |F | mz 32909 (100.0%), 330.09 (16.5%),

331.09 (2.1%)

AR W R — Tl Jso A ) B VA AN D A% 48 R ) B8 T 4 A e PO ) ol 7 1%
23, AR 1 PSR ARSI

SETA) 1

Hil#e 2 1 5 2 KALEARE T IR P IR

¥ 1mol 4B FFEAFEE L 0.8mol FEIHETAT Imol JE/K #ALFEMIA 300ml — 5
Fgert, 5 0C R 3mol = &%, WMsa 3 s SN, #4 S NE T 20C
FHEFE 100, A I ERER Y RV pH & 2, A 200ml PR LBEAEHY,

10




WO 2017/054524 PCT/CN2016/086427

WAEH MU, FAFAEF I 200ml FRE LA E S-4/0-2- (2-FFE2RE0)
VU SRR -3 R I

@¥ PROPTF 5-5AC-2- (2-FEEZRELD PULMIR-3- R BRI 40% 16 IR
W, S0 CHEFE 3h, WUk, HIEUEMA SR OESRUKY, RERUREA VAR
WA IR BT, Z50a0), BRIANTH T REL S, THRA A4
() 5-2EA0-2- (2-FIFEARIE) DYSIRAG-3- 2R «

¥ L BDITF 0.5mol R EEMIY 5-M-2- (2-FFFEIREE) PUEAIRIR-3-F
FR AN 0.4mol 4-3R-1,1-9-1- T & 500ml FEEH, I 1.5mol FEEREN, £E 20°C
PR 22 /NI, fEFLASFE 0.08kPa T, ZETRER L I, HFEIRY A 100ml
TEMEEA Soml KBEFEES, BRI R, WCE TR T, BIER & T
FFEE AL 0.08kPa T Z8MRER 2 — S AR, RIER 1 RS 2 M &4

JCEMMTEER: C, 61.93; H, 520; F, 1225; 0O, 20.62,

WGHEY T EE R 62.24, 2H; 82.34, 3H; 62.52-2.77, 2H; 83.31, 1H; 84.12,
2H; 84.28, 1H; 86.21, 1H; §7.19-7.26, 3H; §7.39, 1H.

SETA) 2

Hil&& 1S 26 MG AR TR DI

¥ 1mol4-Jr-5- A58 L4 I L 1.2mol BEIAEFFI 3mol TE/K EALEE A 400ml
TRMEE, TR ST Smol =&, NS AR ROV, B RVICE T
30°C FEHE 20h, [n] FEA I AN ERBR AT RN pH A2 2, A 250ml LR L
AL, AN, FAEPAE I 250ml PR E S AR 5-4AA0-2- (2- (4-
F-S-AAEHD) KA PISNE-3-R 1R

@K LBROPTHF 5-8AC-2- (2- A-F-5-Z5FE) KT VIERIE-3-R IR I
TO%MBRIRES T, 40°CHEF: Sh, I8, FIEUHIIA LR B RIK Y, ZEHU S
AN A VAL IR EE T4, A 00EH, BRIKATWAH TP RES W, THRA
B R EE ) S-4EAR-2- (2- (4-FR-5-2KAF) HIL) TIANRIG-3- R .

@K LBRQPTF 0.5mol AL S-5AM-2- (2- (4-F-5-ZKEIL) FKFD
VU 2R -3 - R AT 0.6mol 4-R-1,1-38-1- ] K I 400ml ZEEH, A 2.5mol
BRIREN, AE 30°C RHEHE RN 26 /NI, (EEASRE 0.10kPa T, ZREERZ Z0E, #%
TRV 120ml —S LR 80ml /KFEHEIS), #ESZ, WE AT LHE,

11
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WA — E AR 2B 0.12kPa 281 FR 2: AU LR 21, Bk 1
Jr'5 26 ML A9

JCEMMTEER: C, 59.44; H, 380; F, 1791; O, 1885,

WGHEY T EE R 62.24, 2H; 82.52-2.77, 2H; 83.31, 1H; 84.12, 2H; 86.21,
1H; 87.06-7.14, 5H; §7.27, 1H; 87.41, 2H.

ST 3

Hil#c 2 1 15 41 AW ERE MRS R.

%% 1mol 4P =JR FHEFRE . 1mol FEHIEF AT 2mol /K EALEE A 300ml
TEMEET, AR SCTRW 4mol =M%, WSS AT SR, K VIR E T
25°C R PEHE 15h, [ A h B VAT S R pH & 2, A 220ml 2% 21
B, WEEANM, AV 220ml FEEELS AR S-AAR-2- (2- (=
MTAEIL) FIL) PUSRRNE-3- KRR

@B ROIF 5-8M-2- (2- (ZmPREE) FKE MAMRR-3-RR A
S0%IMBR IR ES R T, 70°CHEFE Sh, UE, FIEPHIIA SR B RIK T, g
AR A VAL T, ZRBEA, BREAVNTIREL W, THS
B Je AL 5-4040-2- (2- (=g TPAIE) 2RI PUAMRIR-3-R1K .

¥ LRI 0. 5mol AL 5-448-2- (2- (ZRPEIL) ZFKF 1
SR -3- R AT 0. 5mol 4—YR-1, 1, 2- = —1- T A 380ml PNEIH, A
2. 0mol MEWE, 7F 25°C N HEFE SN 24 /M, fEEAE 0.10kPa T, 7818 2 A,
BRI RPN 120ml S FHER 100ml KBEFEIYS), #ESE, BEE ST
L, BRCEER A PR AE S 0.10kPa F2RTHIS 2c A P HES R, B
1 HES 41 k&Y.

JCEMMTEER: C, 4825; H, 3.04; F, 28.62; O, 20.09,

WGHEY T EE R 62.24, 2H; 82.52-2.77, 2H; 83.31, 1H; 84.12, 2H; 86.21,
1H; 86.92-6.96, 3H; §7.25, 1H.

SETA) 4

Hil#c 2 1 15 46 MALEWERE MRS IEK.

%% 1mol 4B =5 F1 228 A S | 1. 1mol BEHIPF A 2.5mol Jo/K EALEF I 300ml
TEFEET, 78 3°CREMN 3.5mol =M%, WINSEEEF R R VIR, B R VE T

12
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22°CHEHE 120, [ ILP DA ERBR R SN pH 2 2, A 250ml LR L
AU, AN, FAEPAE I 250ml B E LR AR 5-4848-2- (2- (=
WAL RIL) PUSRRME-3- IR

Q¥ A BROIT 5-54K0-2- (2- (ZHFTIED FIL) PISRRIE-3-RIRINA 40%
IRV, T0°CHEFE 4h, ik, HRIEURINA O ZBEAUK, I
DR AR ST1E, ZRBEH], RREIAVN PREL W, THSE
AL S-5AR-2- (2- (ZFFHE) K5 PUENE-3-1R 1.

@ L BOPT 0. 5mol A 5-AAR2- (2- (ZHFHE FKE) WA
AR -3 R A 0. bmol 4—R—1, 1, 2= =3 —1— ] MM 380mL AEAF, JIA 2. Omol
=M, AR 26°CTR PR RN 22 /NI, EEVASE 0.10kPa T, ZRTRER LN,
TRV 120ml —S TR 100ml AKBFEI S, FES R, BWE TS,
WA — E AT E L2 A 0.10kPa 281 FR 2: & LG 215, Bik 1
Jr'5 46 LAY

JCESNTEER: C, 5028; H, 3.16; F, 29.82; O, 16.73.

WGHEY T EE R 62.24, 2H; 82.52-2.77, 2H; 83.31, 1H; 84.12, 2H; 86.21,
1H; 87.29-7.38, 3H; §7.55, 1H.

SETEf) 5

Hil#c 2 1 15 48 AL SR MR P IR.

¥ 1mol 3,5-% = PR FEE . 0.9mol BEHIEFFI 2.5mol LK EALEE A
300ml —EFEEF, 7E4°C RN 3.5mol =2, WhNse BRI RN, KRN
WE T 22°C FREFE 16h, LA o N SRR VAT R N pH & 2, I 250ml &
MR CPEAEH, WCEBEANAH, A AT 250ml 2R E 45§19 31 5-404K-2- (2-

(3,5-X =30 AL ZRHLD PYSIRIRG-3- R 1R ;

@ LROPTF -8 MR2- (2- G- KA PUEIRRG-3-R2 18 i
AN T0%HIBRBRE R, 70°CHiH: sh, ik, BTN L8R CBAUK S, 2
WEEA WA A AR BT, 2800, BIRKANH T ARES S, +
KA B R NG S-58AR-2- (2- (B5-B = EE) -5 PUSMRIRg-3- 52 1% .

@¥ L BP0, 5mol J L5 S-48AR-2- (2- (35 =FFHE) FKE)
UL -3-JRBE A0 0. bmol 4—K-1, 1, 2-=4—1- T &I 380ml TAETH, A

13
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2.0mol =& Ji%, 1E25°CFHiHERM 22 /NI, 7EELASE 0.10kPa T, ZEIEBR LA
W, KRN 120ml & FHEA 100ml AKBEFEIA), BENE, BEZA
FEAH, Kl — S A LA 0.10kPa 781 2 S e /5 Bl 7=
HiZe 1 1 F's 48 k&)

JCESMTEER:  C, 4535; H, 246; F, 3798; O, 1421,

WGHEY T EE R 62.24, 2H; 82.52-2.77, 2H; 83.31, 1H; 84.12, 2H; 86.21,
1H; 87.62, 2H; §7.94, 1H.

Atk TR

X 1 AR IR AT T iR b g doslse:, DLz BL Bk
EWnT R, RIS NY/T 1154.5-22006 (55 5 #4: AR00E MR
K w=wtiE) KL EA S 2 B BN AL RO FIENE M, SR AR 2 P

2 O R BRI I A e AR AL S A IR 0 B 4 B 45 R

‘ ‘ THR R EL -
257 AR ISy LCsp (ug/ml) 95%E A5 X [A]
(RH

el | y=-1.713+1332x 6.91 0.991 8.378~11.456
tEW

i), | y=-1.425+1412x 8.23 0.992 | 7256~13.532

Zedigp | y=-1.298+1.700x 5.80 0.990 4.927~6.883
tEY 2

el ], | y=-1411+1.651x 7.16 0987 | 6.022~8.463

el | y=-1.515+1.012x 7.52 0984 | 9343~11.846
tEY 3

i), | y=-1.258+1427x 8.56 0992 | 6245~11.267

LEhgp | y=-1.144+1245x 8.74 0.979 7.544~10.425
A 4

i ], | y=-1.727+1534x 9.04 0.990 6.756~11.554

LBl | y=-2.909+3.248x 7.862 0.905 6.048~10.624
tEY 5

i ], | y=-3.549+3.633x 9.482 0.974 8.770~10.422

Lhigp | y=-1.224+1.145x 7.89 0.985 8.365~11.463
a6 8.45 0.994

2l ), | y=-1.327+1.024x : : 8.279~14.182

e | y=-1.153+1.445x 8.81 0989 | 9344~11.438
wEY 7

it ], | y=-1244+1274x 9.75 0.992 11.251~18.472
&8 Lhgp | y=-1.037+1.146x 8.81 0.991 8.332~12.434

14
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g, |y=-1.112+1.578x 9.14 0.985 11.459~15.105

Zeiigy | y=-1.324+1208x 7.36 0.994 | 8124~12.423
WEY9

], | y=-1216+1227x 9.14 0991 | 6254~13.124

ey | y=-1.187+1.149x 10.80 0.987 | 8551~13.751
&Y 10

], | y=-1325+1.179x 13.30 0.988 10.620~17.149

geiigy | y=-1.550+1.739x 7.78 0997 1 6.610~9.148
& 11

el ], | y=-1.454+1578x 8.35 0.997 1 7.006~9.977

e | y=-1.259+1.144x 730 0.992 12.597~15.142
&Y 12

edt], |y=-2.016+1.174x 8.33 0.993 10.934~17.623

ey | y=-1.059+1.512x 4.99 0.991 9.225~14.556
tEY) 13

el ], |y=-2.365+1.685x 6.28 0.984 12.144~17.142

Lhgp | y=-1.812+1244x 718 0.987 12.047~17.542
&Y 14

i ], | y=-2.135+1.612x 8.45 0.989 14.971~18.142

e | y=-1.371+1.348x 10.39 0.996 8.491~12.759
thEY) 15

i ], | y=-1.768+1.501x 15.07 0.915 8.674~36.085

Lhgp | y=-1.205+1274x 791 0.985 10.860~16.128
thEY) 16

i ], | y=-1247+1718x 9.25 0.990 7.699~12.194

e | y=-1.272+1.633x 9.12 0.994 6.420~10.248
e 17

i ], | y=-1244+1312x 10.83 0.992 6.623~9.867

LEgp | y=-1.569+1.178x 8.25 0.991 7.818~10.514
thEY) 18

ed], | y=-1.412+1442x 9.47 0.989 | 6.628~10.194

Zeiigy | y=-1.114+1.145x 7.21 0.985 6.827~10.543
&Y 19

i ], | y=-1.187+1.709x 9.25 0.992 8.699~12.194

el | y=-1.156+1.281x 7.993 0.996 6.456~10.297
&4 20

], | y=-1.248+1276x 9.315 0.993 7.613~12.581

el | y=-1.509+1.214x 8.18 0.989 8.464~12.524
&9 21

i), | y=-1.624+1.138x 9.74 0.990 | 7625~10.438

el | y=-1.456+1.127x 7.57 0.989 10.860~14.545
&4 22

i), | y=-1212+1.134x 9.25 0992 | 7.614~10.145
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2l | y=-1386+1.124x 7.23 0.989 6.140~10.246
WEY) 23

el ], |y=-1.127+1248x 9.44 0.992 | 7613~9.167

e | y=-1.212+1.285x 721 0.987 | 6.807~9.156
WEY) 24

el ], |y=-1.123+1545x 9.24 0992 |8 614~11.124

Lhhp | y=-1.566+1485x 391 0.991 8.412~10.524
WEY) 25

2], | y=-1457+1.586x 6.74 0.987 9.624~13.190

Lhgp | y=-1.576+1415x 9.01 0.997 8.786~11.141
WEY) 26

el ], |y=-1243+1.118x 11.23 0.995 8.612~11.156

Zign | y=-1.040+1.572x 4.59 0.994 1 3836~5.472
WwEY 27

Zed], |y=-1.283+1538x 6.82 0.997 | 5705~8.297

Ehgp | y=-1.122+1.853x 6.25 0.990 12.142~15.124
WEW) 28

], | y=-1.242+1457x 734 0.990 1 11.524~15.247

Ehgp | y=-1.761+1.238x 8.24 0.985 9.555~13.125
WA 29

edi], |y=-1318+1257x 9.34 0.992 10.598~15.245

e | y=-1.334+1.157x 7.56 0.994 11.145~17.103
WA 30

], | y=-1.084+1.127x 8.89 0992 | 11.524~16.431

el | y=-1.896+1.716x 12.74 0.963 8.840~19.527
WEY) 31

el ], |y=-1215+1.027x 15.25 0.994 11.780~20.883

e | y=-1.258+1.562x 7.84 0.989 11.170~15.353
WEY) 32

], | y=-1.145+1375x 8.56 0.991 13.047~16.312

e | y=-1.546+1.227x 6.08 0.989 10.190~15.243
e 33

e ], | y=-1.212+1258x 7.34 0.991 11.347~17.126

e | y=-1.214+1.572x 6.22 0.985 10.124~16.183
WEY) 34

el ], |y=-1.465+1328x 8.15 0.991 11.381~18.224

Lhgp | y=-1.184+1356x 4.64 0.985 10.141~15.224
WEW) 35

el ], |y=-1485+1234x 6.07 0.991 10.547~15.136

LEgp | y=1.114+1.284x 6.54 0.992 10.162~18.243
WEY) 36

el ], |y=-1346+1228x 7.36 0.996 10.027~16.314
WEW37T | A | y=-1.378+1471x 8.64 0.982 7.124~10.403
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Zed1], | y=-1.168+1.090x 11.78 099 | 9244~15311
ey | y=-1.127+1.142x 7.12 0.992 | 9224~13.436
b4 38

], | y=-1.127+1.049x 8.26 0.994 1§ 756~13.263

ey | y=-1.191+1.602x 8.75 0.991 8.245~13.528
&9 39

], | y=-1.432+1879x 9.84 0.997 1 9.726~14.245

ghiigy | y=-1.124+1232x 3.56 0.990 1 9245-15.014
&4 40

], | y=-1.456+1.714x 6.89 0.994 1§ 726~13.245

ey | y=-1.423+1.122x 6.33 0.992 10.299~14.181
&9 41

el ], |y=-1256+1413x 8.86 0989 1 9726~13.245

e | y=-1.728+1.614x 749 0.991 9.214~15.735
&9 42

], |y=-1.873+1.708x 8.43 0992 | 8 726~13.248

Lhgp | y=-1.253+1376x 7.98 0.991 8.152~13.126
&9 43

i ], |y=-1345+1.191x 9.35 0.994 13.248~18.242

g | y=-1.114+1.286x 5.23 0.990 8.152~14.422
&) 44

i g, | y=-1354+1.112x 7.12 0.994 11.124~18.216

Lhigp | y=-1.452+1237x 6.54 0.986 | g 152~14.248
thEW) 45

i ], | y=-1276+1224x 8.31 0.989 12.428~18.126

el | y=-1.214+1218x 4.98 0.991 7.152~13.638
&9 46

i ], |y=-1326+1.171x 6.24 0.989 1 9157-15.146

Lhgp | y=-1.126+1458x 4l 0.990 1723212358
&) 47

i ], | y=-1.256+1.636x 7.24 0.992 12.158~16.386

ey | y=-1.314+1.737x 6.28 0.986 7.422~13.147
1hE4) 48

i ], |y=-1352+1374x 7.56 0.991 12.878~18.132

hhgp | y=-1.127+1.292x 3.67 0989 1 9152~14.398
&4 49

il ], | y=-1.355+1.784x 6.89 0.987 13.378~19.212

el | y=-1.051+1343x 8.56 0.991 8.562~13.129
&9 50

i), | y=-1.126+1.844x 9.45 0.995 13.158~18.643

el | y=-1.273+1.206x 7.12 0.995 8.152~14.348
&9 51

i), | y=-1.185+1.125x 8.54 0.992 12.458~18.126

17
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Zerhigl | y=-1.875+1213x 6.45 0.992° 1 8.152~12.346
&) 52

el ], |y=-1375+1.128x 7.28 0.996 11.246~17.646

gy | y=-1.276+1439x 7.69 0.982 | 6269-9.288
&) 53

L)y | y=1300+1391x 8.61 0986 | 7.021~10.463

ZEAD | y=1.114+1.238x 8.40 0975 7.650~13.245
&) 54 Te o5

K], | y=1514+1.527x ' ' 9.356~13.023

ZEHUD | y=1.123+1.274x 924 0.987 6.456~10.456
Hss 1036 0.984

AT | y=-1.122+1.574x ' ' 8.966~13.526

LEAB | y=1112+1241x 8.34 0989 | 6.456-11.235
&) 56

Kl | y=-1.264+1212x 978 0.992 8.406~14.043

LR | y=1.134+1.228x 942 0990 | 7 654-11.447
& 57

Kl | y=-1.512+1.035x 1023 0.996 6.656~11.476

LB | y=1.145+1.176x 6.12 09891 6.056~10.415
He 38 7.45 0.987

Kl | y=11.227+1.112x ' ' 6.412~11.464

LB | y=1273+1.214x 713 09921 6.623~13.426
He 9 8.44 0.995

Kl | y=-1.273+1.205x ' ' 7.426~14.023

el | y=1.141+1309x 744 0.98 6.046-9 448
51 60

el ], |y=-1486+1562x 8.94 0.99 7.457~10.664

R 1 R BB w] R, AR Y B S A4 (85 PO BRI ) R 4 R AL 5 00 2
R 4l AR ON A ARG PR VA R, I LN S R B A 1 AL 3 A B LU X e 4

R
B PR

MR AL 22 AR 25 058 22 A TP 1 e 14 DU v 1) i sl 1 X A R SR ARl A e
RIS DI AR R 1 P EGEY) 1~60 JEAT U s] 25 MR 50 A - e = sk
A, FC P IR E S R AR 2575 T 40ppm, PSR I Z5 R0 F

2 AN EEA R R S AR S e 1 S R

g5 EE 2 LCS0

AR (15D
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(14 d) CR7: mg/L) ChnE: 4 & 100 A0 (3 %)
HEY 1 >10, &% 8T 50%, {X#%
a2 >10, &% 8T 50%, {X#%
wEY 3 >10, &% 8T 50%, {X#%
a4 >10, &% 8T 50%, {X#%
HEY S >10, &% 8T 50%, {X#%
a6 >10, &% 8T 50%, {X#%
a7 >10, &% 8T 50%, {X#%
&Y 8 >10, &% 8T 50%, {X#%
a9 >10, &% 8T 50%, {X#%
& 10 >10, &% 8T 50%, {X#%
Em 1 >10, &% 8T 50%, {X#%
Ew 12 >10, &% 8T 50%, {X#%
513 >10, &% 8T 50%, {X#%
a4 >10, &% 8T 50%, {X#%
HEW 15 >10, &% 8T 50%, {X#%
& 16 >10, &% 8T 50%, {X#%
aEw 17 >10, &% 8T 50%, {X#%
518 >10, &% 8T 50%, {X#%
&% 19 >10, &% 8T 50%, {X#%
&9 20 >10, &% 8T 50%, {X#%
& 21 >10, &% 8T 50%, {X#%
&Y 22 >10, &% 8T 50%, {X#%
&5 23 >10, &% 8T 50%, {X#%
&Y 24 >10, &% 8T 50%, {X#%
& 25 >10, &% 8T 50%, {X#%
&Y 26 >10, &% 8T 50%, {X#%
& 27 >10, &% 8T 50%, {X#%
51 28 >10, &% 8T 50%, {X#%
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A& 29 >10, &% 8T 50%, {X#%
&M 30 >10, &% 8T 50%, {X#%
& 31 >10, &% 8T 50%, {X#%
& 32 >10, &% 8T 50%, {X#%
&5 33 >10, &% 8T 50%, {X#%
&Y 34 >10, &% 8T 50%, {X#%
A& 35 >10, &% 8T 50%, {X#%
&Y 36 >10, &% 8T 50%, {X#%
aEw 37 >10, &% 8T 50%, {X#%
51 38 >10, &% 8T 50%, {X#%
&Y 39 >10, &% 8T 50%, {X#%
&Y 40 >10, &% 8T 50%, {X#%
& 41 >10, &% 8T 50%, {X#%
&Y 42 >10, &% 8T 50%, {X#%
&5 43 >10, &% 8T 50%, {X#%
W& 44 >10, &% 8T 50%, {X#%
WA 45 >10, &% 8T 50%, {X#%
&Y 46 >10, &% 8T 50%, {X#%
& 47 >10, &% 8T 50%, {X#%
51 48 >10, &% 8T 50%, {X#%
A& 49 >10, &% 8T 50%, {X#%
&Y 50 >10, &% 8T 50%, {X#%
& 51 >10, &% 8T 50%, {X#%
&Y 52 >10, &% 8T 50%, {X#%
&5 53 >10, &% 8T 50%, {X#%
&Y 54 >10, &% 8T 50%, {X#%
A& 55 >10, &% 8T 50%, {X#%
&Y 56 >10, &% 8T 50%, {X#%
& 57 >10, &% 8T 50%, {X#%

20



WO 2017/054524

PCT/CN2016/086427

AW 58 >10, {L#F &F 50%, &
AW 59 >10, {L#F &F 50%, &
AW 60 >10, {L#F &F 50%, &

IR 2 B W] R, AR B G A 3 Y BRI IR R e R AL 5 00 £
AP, %A, BTSRRI A Y.
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A E SR
| I = W 4 ] N 1B NE P = e P i (o R 2 b e (L

Hrp, R;. Ry. R3. Rus RsIEAA.
Witk B 1~4 DRI FIIBCESE . BEER

WA B AL R B 1~ DRI
BT -4 ANMRIE I H R 7 B
TR A ER PR EE & 1~4 DMRR 7 IF B 1 F A7 —
MEZ A RIR TR SRR R eI,

ReiE A . Fo
2. MRYEBURER 1 Prik i s S M & W R B R S ), HRRIEAE T Re
T
3. MRIEBUNZR 2 Pk i S NG540 B & A BERR B0 R e AR ), HOFFIEAE T R1=CF;
i, Ro=R;=R4=Rs=H.
4. WRIEBAESR 2 Frid i Sl G /& W R R 4 R, FORRAEAE T
R,=OCF; I}, Ry=R3=R4=Rs=H.
5. YRR ESR 2 Prid iy e S5 A R & W BE A R R 2 IR, FORRAEAE T
R;=R,=Rs=H, R3=F i}, R4=-O-C¢Hs.
6. MRYERANZR 2 Prid iy e S5 M 1 & P BE A R R 2 IR, FORRAEAE T
R,=R,=CF; Ilf, R;=R3= Rs=H.
7o BUCREER 1 ik i s G R Y IR % e R B 7 4% 07 ik, FURRAEAE T
ARG IR

R R COOH

ORE FAT L AT it 1) 1R LA AR ECN 40~70% B B ¥

W 50~T0°CHEFE 3~5 /MY, 138, KIEDHINA LR LB, ZER0EEA L
FRAT ORI IR BT, 28R, MR E S, TRA 2R AL IR
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Ry R o0
R4
R, e
F
Br 7 Rs R ECOOH
@k o MBROMGI AL MR R IMAEEFIF S I

WIBFH), 1F 20~30°C FHikE WY 22~26 /NN, {EELASF 0.08~0.10kPa T, ZX1H:
T, R PSRRI, BE S EREK, FESE 0.08~0.10kPa
T, ZERE A APEARE T ITRE R SRS WEEIN R R A Hop

Ro il
F
R; Rs %OOH Br 7
Rs . Re  FHZHEEFIMIEE/REL N 10 0.8~1.2 ¢ 3~5;
Hr, Ry Ry RsBEHE. &I, H. & B, T 14 MR T

Bk, & 1~4 DRI T ROBERIEE . FEEREE . & 1~4 DI 7 IF Hi 7 B
T A EE AR THAUR RS & 1~4 DRI 7 IF HAR IR 5 U 7k
PMEEAN I TR RS . AL ReIEAZ. #. s

FITR FRE 00 . Sl T 0 NON- B G PR A g —

P& IR BRIR P . BRIREN . NHEIE 8= Z ML P K —
8« BUMEER 1 Bk i e sUE R IR & P B (R 2 SRR H 3, RS IEAE 2
TRra AL BN
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