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BAT, fARARRERGH&TEELZLHEATILY:

1) VABr A 22 R0, Z8MEFERE. = b o) SRE 28 M ]
Rl AR, FRAETIGRERE, mELALFEMRRE.

2) ARBEBRELSHTEHAREMRE S, R RZAKL., LEFIA
RABABIEH, BT ERFAREEAR, T ARB T 2B X% ABE
oAy, RAEMS TGS, FAMMEER B S0 F--—E &, @
HA FHEARERA R T ALK I3, AR AE FAR ME R R THRE
a4 AP,

3) ARARFRARM. Bh R, EREAKER TRITEAR L, Rt
AL P AE R AURF LR BLK, R THELEKE. BESTF R KK AR BRES.
B FARKR BRI T AH 6 g R HANRRKRAARE, ST A RRER
AREREG O R SR ZA. LERKIR, FFRAERWEEE &, Stdmig i
FhEENRELE.

PR FERAEEN E | ERE T LA RA RS ME, IR R
&, F)BEAL BN ) B2 EA. HBoeRANRKERRN, 25 EKEHNE
HAERBAR LGB, ABKELH ZARE. SRRKEARG LK, =&
AR AR, TR KD,

A ERRBARRE LB ORI LR T %G, MERREIR. K
BAFRG WG, X HREH L L OET THHELIRREARRA L B4
RS R Z AT IHF L LI, TR AP hte)om T L8 ERE,
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¥AEFH (-CH(CHy)-), T (-CH,-CHy-) K IEFHA (-CH,-CH,-CH,- ).
15 R #Ei& A C1~C10 49kt X C3~C10 #93Rbn ik, E 0% A C1~C8 69kt K
C3~C8 e 3rbn ik, st—Hthineg, HAWHA., Tk, RE. FRA. ETA,
AT R, AFARIKTE,
St R4 = M E M e T



10

15

20

WO 2019/179288 PCT/CN2019/076260

_3 -
R
~ R /
o] O/ O
R1 R1 R']\
\O \ 0
0]
Cl KJI; Cl KX V; Cl KX VI,

BT EALFH A AR GHER, it SnCl,. MgCly,. FeCls. AICI;. BF;.
ZnCl,. TiCly. SbFs. ALO;. Fe,Os. TiO,. Pb(OAc),. Zn(OAc), #= ALO(OAc),
ey —ArR S A, FRiEAH MgCl. FeCly. ZnCl,w SbFs. TiO, #2 Pb(OAc),
oy —Fr R S AP, @d—F ik H FeClsw TiO, #= Pb(OAc), ¥ ¢4 —AF R % Ft.

PPk AL B 25 C5 ~22 69 -AEk . vErd, FoEred, vEop s e l6d g RATE
Mr; Rk AT AT AAAEE, RTARE. KB, 447 - A KB, 2-F A
FEREE. 2,4,6- = F KB, 44 BRI (6-R T 2-3-FEAKE ), Evk, 2-T
HoeEeg | 2 5- R oEed . 4-F HeEed | DT HEe . FoEed | 45-—FH R
e S-RGFTEREL 245-ZRT A FE L Ko 2-F R, 2,5-F g,
3-F K 34- 2R K e 23 4-Z ZPE S F 6 — AR Z AT, BRI RT AR
Bk, 2.4.6-= F A RBE . 4 4-FRAR(6-H T Hh-3-F L KB ). 2- L HhvgEed | 25-
CZRCEE. 2A45-ZRTEAREM, 45-ZF R FeEek | 34-ZF0E9 e 23.4-
Z AR 6 AR B A BRI AR T RAREE 44 -BRR (6 T K -3-
THERE ). 2,45-Z 8T AFEL T 23 4-Z50E % F o —F R S FF,

PRI A 690 BHRIE AR BARBRES T 249 0.05%~1.0%, FALLEH
0.25% ~ 1.0%, #t—HKitH 0.5% ~ 1.0%.

Frid B LA B 490 BRI AR EARRETE 249 0.05%~1.0%, FALH
02%~0.8%, #—F LA 0.3% ~0.5%.

Prid s A A EFRELY, TNEFHANLEREINKE TS,
12/ B2 Z IR T REFINE LRI o= Foy BOHE, 1BLAH B WA EREIL

0t

S

0t

BRE 2



10

15

20

WO 2019/179288 PCT/CN2019/076260

4
Y, FMAEFHENIREARRBLENR, &L S TR G HERFHAFEN
H AR, Bl BTE A3 An & 5h0 B A

I 1K EALF] FT A KRBy AL BRL 69— R 8ALF), ik h R A BALBLAK
FRBLE, TR A ARAABL A,

B ik 2 A5 Fa/ 2R 4 AL 698 B RALR L, 48 2 5209 LI R, 4 456938 IR
REJL, 3 2 A5 4 45 64 EAK B

L AT IR A BAC R A B 2 AL 3, 4 AL AT IRARB L B, 4o 3K B BB
09 4E M 4o XI~XIVFT =, Frik R AR BREE L S F 69 B Rkt h 1: (098~
12), #4hkA 1 (1~1.1), #—FHREAH 1: (1.01~1.03).

B ik ik Bt FALR T ) ZBAR R R B, 4o R AR BR S 6 45 ) e RLPT
M 2A-Z AR RAREE, PTARERARRE JAH B RILRILA 1:
(198~24), kA 1: (2~22), #H—FKikAH 1: (2.02~2.06),

FF A ERTIL Y, TN EAGRIE RS, BN ELE LS
AR % 0L A M6 A v, STRULRAY,

I i i M BA R R #3820 ~ 100°C, F AR #-20 ~ 60°C, #t
—F ik H-20~20°C. Fiik B 840t R4Ei%E A 0.2~1h.,

% R BB ET VA B B PR AR 3 6 R & M e AL B

P ik i M FACR L 45 R UG, R TR RAE, R AE L b A2 648 5B
AR AR AR LB,

AL R TERR G EIRIT, B H) Fe ALK 694 m Th ik,
5 BT 5 4 TAEALF B LR, AR AR BN 5L 99 5% 4 B, FTRR E 4
bR RS BILT 0.1%, B A& =% E4EET 0.5%.

AK P E 0 AR BRREG G M ABARF e E T R 1 AT

A1 AEPHEHENRRERREGG L REAERAEEILE

B B My e B A 84 FE AR P A5
B 4%
Zkc A F) B AR

| ks BARZ4 | & 741 2| =4 2
5 WA
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SRR | AR | SRFRR | 24-2HRR
Al | Al <0.2
fig <0.1 | BREE>99.4 | BREE <0.1 | RBEF <0.2

STRREA | 24-—AXK 2,46-Z 8%
2,6-— A RE
KRl | RV | BB < | AABRES SR BB < <02
HBREg <0.1
0.1 >99 3 0.3
APERE | 2,4-— 2K 246-Z 8K
2,6-— A RE
NI | XV | ZBRES < | RARBRES SR BB < <02
K BREg <02
0.1 >99 4 0.1
sFEARE | 2.4-—AK 2,4.6-= 8K
2,6-—AKEA
KI| XV | BB < | ARABRES SR BB < <0.2
HBREg <0.1
0.1 >99 3 0.2

AR AR | 4-8-2-F K | 2-8-6-F & |2,4-—5-6-F

KRIV| RVI | S BRES | AR BRES | KA LKA IR BB <02

<0.1 >99.3 <0.1 <0.3

R BP0 R BB BRBS T VA BLABAE A TR EF) 5 o, 45T H A A Bh
FIMBUR TP TR 375 41 5]

I FAAML, KEPRLET —FF @R RKEARRE ) &7 %, L7
THE: RAKBREAEMEIA] A FEH B GER T, Ao fALH 34T 2 1249/
K AT LR IR, 5B AR IR BRER, PTE EILA] A A3 DAL,
PRk AEA0A] B 4 C5~22 6k, wEwk, FoZed vEZo R A1 QRITEY.

KAV ERBRE A B, EEFIER T, SitBM IS REARK
ARBRES, ARG T R BMRE B L T A RS ME, IIFRARR
BHPREG 643714 98.5%0A b, IXFETTA 99% A b, HILH A Ik K40k,
IEREIFI| TR E A, 28 % T B 3 E Aok e) 8B 69 £ 7~ Fa i
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e
B, AARK EALLE T Bl ey i ey = A, BRI KR ET S oed /i fad
BB, B A H B8k, Bl 300 % T A 2R
Bk, BET FRYFE, Fitd T Ld ARG RLBIRT 64, H it
7% COD. FZHLBKey 4, ZBR”EFETHRRIEE GG,

B B . BR

B 1 KB L4 8 FTiF 24-— AKX A LR A FB B LR EIER .
AR K HH X,

AT H—HHAARK N, T &\ LA E A AL IR SRR A BRBE
08 &7 ik AT R G A

A 1

%) 500mL ¥9 2 H#R P AR K AN 167.87g 99% 84 K A LB F B (1mol ). 1.43g
99%44 w9 F A A2 1.09g 99%4a44 T s, T 20°CTF & mA 237.92g 99%44
TaABLE (1.98mol), Fle T BB R N 30min, T lkpa & H F AR E
140~150°CH948 45, % 24-—F KA L8 FBS 236.07g, 4% 98.9%, KFEUR
2.8 F B 99.32%.

ZHM, Ed LTI 4-AREBCHRTESE 0.07%, 2,6-—AFRALT
BREBEs A F 003%, 246-Z 2 XA LHRTBEEAS S 0.19%, T EAHRASE
0.011%.

Peax A 1

%) 500mL ¥9 2 H#R AR K AN 167.87g 99%84 K A 8L F B5( 1mol ). 2g 99%
B4, T 20°CTF AN 237.92g 99%44 L AABEA, (1.98mol ), Eim 72
PR R L 30min, T lkpa /& /) F &4 FH IR 140~150°CH948 4, 1% 2,4-— 2K
AL TES 215.52g, 5F 98.7%, MEURALRKR FEH 90.49%.

P A 5] 2

%) 500mL ¥9 2 H#R AR K AN 167.87g 99%84 K A 8L F B5( 1mol ). 2g 99%
09 T HRALEE, T 20°CTF i#EAn A 237.92g 99%4 LALELA, (1.98mol ), EheR
HARIB R AL 30min, T lkpa /B A F &AM IHIE 140~150°CH948 4, 5 2.4-— &,
FE BT E 193.95g, &% 98.5%, MEURA LR FEH 81.27%.

) 2

%) 500mL ¥9 2 R, AR K AN 210.38g 99%H4 K B L BLIE T A5( 1mol ). 1.58g

N
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-
99%#g A AL F= 2.10g 99%8G 2,4,6-= F LR AEE, T-20°CTFiBA 77.35g 99%
a9 AR (1.08mol ), BATFEARIBRE 30min, T lkpa &7 F ARG E
150~160°C#948 4, 1% 4-F KR B TR IE T B 243.63g, 4 98.7%, MEVUARE,
LB ET B 99.07%.

64 3

%) 500mL ¥9 2 HR P AR K AN 196.21g 99% 849 K A T 8 F &5 ( 1lmol ). 0.29g
99%#4 A ALERF 0.69g 99%4Y 2-TAheErk, F 30°CTF i@ N 275.39g 99% 44 AL
BLA, (2.02mol ), & T H4RER A 30min, T lkpa & A T &AM A E
150~160°Cé948 5, 132 4-—R KA TR F B 263.63g, 2% 99.0%, KEUXK
AT 8 ¥ B3t 99.19%.

) 4

%) 500mL w9 2 FLFARAK AN 196.21g 99%49 2-F B A EL 2B ( 1mol ).
1.08g 99%%44 w9 F 1k 4k A= 0.88g 99%84 2.3.4- = & &%, T 0°C F B A 78.782 99%
A A (1.1mol ), BALEARER L 30min, T lkpa & 51 F AW E
145~155°Ca948 4, £ 2- (4-F2 KA ) AR TEE 228.99g, & 99.2%, H %
VA 2-FR B AR LESH 99.33%.

A 5

% 500mL w9 2 R P AR K AN 273.52g 99%4 2- B K AT B 5 T B5( Imol ).
0.14g 99%4) FAL4aF= 0.41g 99%H) 2.45- =4 T A FE, F 50°CF@A
85.94g 99%8 A A (1.2mol), BN TEARE R L 30min, T lkpa /& 7 F &4G
FE 160~170°CH948 5, 13 2.4-— A KA TR T B8 305252, 4% 99.4%,
ME 2-RF AT IR F T B+ 99.41%.

4] 6

%) 500mL w9 2 FLFARAK AN 196.21g 99%49 2-F B A EL 2B ( 1mol ).
0.69g 99%#) — fAL4kF= 1.08g 99%4) 4.4- —FFRABE, T 60°CF i Au A
280.85g 99%4g FABEA, (2.06mol ), HAn T HEARE B A 30min, T lkpa & HF
MR 150~160°CH948 5, 15 2- (24-—F KAL) AR TES 263.02g, 4
F 99.3%, MEU 2-KAKLRRK LET 99.26%.

A T
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e

%) 500mL w9 2 FLFARK AN 259.34g 99%#Y 2- (4-F KAL) RBLIE T B
(1mol ). 0.65g 99%#4 BEBR AL A= 0.13g 99%449 3.4-— R E%, T 40°CTFiEmA
118.96g 99%#4 L ABL A, (0.99mol ), #EA T EARIBE R Z 30min, T lkpa /& 7
T ARM IR 155~165°CH948 0, 15 2-(2,4-—RF AL ) RERIE T8 291.22¢,
2% 99.0%, MEU2- (4-F KAL) ABRIET Bt 99.01%.

) 8

%) 500mL ¥9 2 R P AR K AN 267.07g 99%H R B LB F-F B5( 1mol ).2.67g
99%44 EAL4aF 2.27g 99%#Y 4,47 -BAR(6-4 T #-3-F L KE ), F 100°CTF
A 171.88g 99%#4 & A, (2.4mol ), EimZEARB R 30min, T lkpa /& 7
FRBIFIKE 175~185°C418 45, 4 24-—RAFK A TR FF8 33335g, &%
99.1%, MFEUKETE A FBE 99.12%.

RIVAZ AR AT B & 00 2 4- — ROR A LB P B AT, R JLA 1,
B 14 24— R KA LRAFEGZZELIRAER.

64 9

% 500mL v 2 AR K A 182.04g 99%4 2-F A K R L#L F B5( Imol ).
0.82g 99%# F A 4E A= 0.46g 99%44 2,5- = & & w4, F 70°C T i Aw A 137.70g 99%
tgaBLE, (1.01mol), Fi T EMRE RN 30min, T lkpa & H F AR E
140~150°C#948 4, 1% 4-2-2-F A RA TR T A 214.60g, &F 99.4%, %
VA 2-F A KA TR T Bt 99.37%.

4] 10

% 500mL v9 O HRF AR K A 309.59g 99%4 2-F AR KA T B F s
(1mol ). 2.01g 99%#) B AL4kA= 2.32g 99% Y4 T 2 F 2L #ifik, T 80°C T idhm
A 140.42g 99%49 #ABEA, (1.03mol ), #Ae T EARE B A 30min, T lkpa &7
T AMBIIE 185~195°CH48 o, 13 4-2-2-F AR AT 8785 341.38g, 4
£ 99.4%, AFE L 2-FHE KA T BRAF BT 99.53%.

By Lk AT, KA PRGBS H EBER R G ERLE, 1L
B 6 AR 5,

VA L SR 693U R T A B AR AR 6 ik A A AR, S 4R
b, T ARBAAR GG L BEAAR R, ERRBARALRRENITRT, &
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VAR AR B AT & T B Gl A G, X 4k B A iR RN AR A B R
BRIPTEEA.
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1. —AFRRRBARRES B &7 ik, S4EA T T

KA BRE AT A FofEALF) B 69468 T, Ao BALF) #EAT 2 45 Fa/3K 4
5 ALeRAFH R A, FRANRKEARRES,

BTk R4 F] A Ky 34 5) BT BR

PR ABALF] B 5 C5 ~22 69 milk. ek, Foed . vEo R e 169 MARITA
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2. WRIERAIEBR | FRMH STk, LA T, FEREAREEA

10 AT XI-KIVIE—44:

R
/
@)
/R /R >:o /R
O @) O
R
@)

R1 R1 R1
\ \ \
o O o
@—Cl (; (j—cm3
EW A cl X AIV;

H¥,
R, 4 Cl1~C3 ¢4 T hz i
R 4 C1~C10 #9%t ik C3~C10 #93R k2%,

15 3 ARABRAE R 2 ik 69 4) &7 ik, L4FAEE T, PriE R, % -CH,-, -CH(CH3)
-, - (CHy)p-3- (CHy)s-; RA T, Tk, R, FRE. ETHA. AT,
FFERATA.

4. ARABEBA TR 1 BT e &7 ik, AFAEE T, PrE ] A % SnCly.
MgCl,. FeCls. AICls. BF5. ZnCl,. TiCly. SbFs. ALOs. Fe,Os. TiO,. Pb(OAc),+

20  Zn(OAc), 7= ALO(OAC), F 89 —FF R % #+,
5. RBRAIER | rd eyl &k, RREAT, PR B ART
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AP A AEE, RT AR, KB, 44 - FORAEE. 2-W A KB, 24.6-
Z WK, 4 4B (6 T HR-3-F AR RE ). Erek, 2-THRErE, 2)5-

SRR A el | 2T ArEed . FrEed | 45- WK FeRed | S-SR
e 24 5-Z T A FrE wEe, 2-F Ry, 25- = F Ry 3-50Ew.
34-—FE A 23 4- Z E0EHF g —Fr R S A,

6. HRIEARFEZR | Frid ey sl &7k, LT, TEEALHN AYAE
A REHLBRESEF4 0.05% ~ 1.0%; BT ELA B AR AR BEE T EY
0.05% ~ 1.0%.

7. ARBAANZR | Rk a4 &7k, RRFEET, PR IEEH-20~
100°C,

8. RIEAFIEZR 1 Frikeh4| &7k, BEa T, FFRRBEHINEE
R 5, JATRERM, 133 RRK AL BRES.
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and manner acceptable 1o it.

|:| pay the required late furnishing fee for the furmishing of 2 sequence listing in response to an invitation under
Rule 13ter.1{a) or (b).

4. IZI Further cormments:

Name and mailing address of the ISA/CN Authorized officer

No.6 Xituchenglu, Jimengiao ZHOU, Yuan
Haidian District, Beijing 100088

Facsimile No. (86-10)62019451 Telephone No. 62084583
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[1] The technical problem which the present application aims to solve is providing a preparation method for a
chlorophenoxycarboxylate, said method being capable of increasing chlorination selectivity, increasing raw
material conversion rates, and reducing reaction by-products. The key technical means used is using a Lewis acid
in combination with a specific catalyst, the catalyst being a sulfur-containing compound. The present application
provides ten embodiments, all of which use a combination of a Lewis acid and a specific sulfur-containing
compound as a catalyst, and provides yields, impurity amounts etc. However, another PCT application
(PCT/CN2019/076287, which claims the priority of CN201810226034.7) from the same applicant uses
combinations of different sulfur-containing compounds with the Lewis acids, but obtains exactly the same yields

and amounts. Below is a comparison of the embodiments of the two applications:

(2]

[3] The present application
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PCT/CN2019/076260
[Table 0001]
Product Catalyst combination | Yield Product
(%) amount (%)
Embodiment 1 | methyl tin tetrachloride, 99.32 98.9
2,4-dichlorophenoxyacetate tert-butyl sulfide
Embodiment 2 | n-butyl zinc chloride, 99.07 98.7
4-chlorophenoxyacetate 2,4,6-trimethyl
diphenyl sulfide
Embodiment 3 | methyl iron chloride, 99.19 99.0
2,4-dichlorophenoxybutyrate 2-ethylthiazole
Embodiment 4 | ethyl titanium 99.33 99.2
2-(4-chlorophenoxy)propionate | tetrachloride,
2,3,4-trichlorothioph
ene
Embodiment 5 | isobutyl aluminium chloride, | 99.41 99.4
2,4-dichlorophenoxybutyrate 2,4,5-tri-tert-butyl
isothiophene
Embodiment 6 | ethyl titanium dioxide, 99.26 99.3
2-(2,4-chlorophenoxy)propiona | 4,4’-dichloro
te diphenyl sulfide
Embodiment 7 | n-butyl lead acetate, 99.01 99.0
2-(2,4-dichlorophenoxy)propio | 3,4-dichlorothiophen
nate e
Embodiment 8 | isooctyl aluminium oxide, 99.12 99.1
2,4-dichlorophenoxybutyrate 4.4’-thiobis(6-tert-but
yl-3-methyl phenol)
Embodiment 9 | methyl magnesium chloride, | 99.37 99.4
4-chloro-2-methylphenoxyacet | 2,5-dichlorothiazole
ate
Embodiment isooctyl iron oxide, tert-butyl | 99.53 99.4
10 4-chloro-2-methylphenoxyacet | methyl sulfide
ate

[4] PCT/CN2019/076287
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noxyacetate

di-tert-butyl sulfide

PCT/CN2019/076260
[Table 0002]
Product Catalyst combination Yield Product
(%) amount (%)

Embodiment 1 methyl tin tetrachloride, 99.32 98.9
2,4-dichlorophenoxya | di-tert-butyl sulfide
cetate

Embodiment 2 n-butyl zinc chloride, 99.0 98.77
4-chlorophenoxyaceta | 2,4,6-trimethyl diphenyl
te sulfide

Embodiment 3 methyl iron chloride, 99.19 99.0
2,4-dichlorophenoxyb | 4,4’-thiobis(6-tert-butyl-3-
utyrate methyl phenol)

Embodiment 4 ethyl titanium tetrachloride, 99.33 99.2
2-(4-chlorophenoxy)pr | 4,4’-dichloro diphenyl
opionate sulfide

Embodiment 5 isobutyl aluminium chloride, 99.41 99.4
2,4-dichlorophenoxyb | 2-methylthio-2-methylprop
utyrate ane

Embodiment 6 ethyl titanium dioxide, 99.26 99.3
2-(2,4-chlorophenoxy) | 4,4’-dichloro diphenyl
propionate sulfide

Embodiment 7 n-butyl lead acetate, 99.01 99.0
2-(2,4-dichlorophenox | 2-thio-2-methylpropane
y)propionate

Embodiment 8 isooctyl aluminium oxide, 99.12 99.1
2,4-dichlorophenoxyb | 4,4’-thiobis(6-tert-butyl-3-
utyrate methyl phenol)

Embodiment 9 methyl magnesium chloride, 99.37 99.4
4-chloro-2-methylphe | 2-methyl diphenyl sulfide
noxyacetate

Embodiment 10 | isooctyl iron oxide, 99.53 99.4
4-chloro-2-methylphe | 2-methylthio-2-methylprop
noxyacetate ane

Embodiment 11 | methyl titanium dioxide, 99.13 99.1

Form PCT/ISA/203(July 2009)
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[5] It is apparent from the above data comparison that different sulfur-containing compounds are used in
embodiments 3, 4, 5, 6, 7,9 and 10 of both applications to prepare the same products, and obtain exactly

the same yields and product amounts.

[6] Using different catalysts to prepare the same products and obtain the same reaction results clearly

violates basic knowledge about organic synthesis.

[7] The aluminium oxide, titanium dioxide and iron oxide used in embodiments 6, 8 and 10 are not Lewis
acids, and are usually used as carriers in organic reactions, without participating in the reaction. This is

also clearly inconsistent with the description of the present application.

[8] In summary, there are reasons to believe that the embodiments of the present application are not
complete, and their authenticity cannot be confirmed. Therefore, a person skilled in the art would not be
able to implement the method of the present invention to solve the technical problem and obtain the
described technical effects on the basis of the description. The description does not disclose the invention
in a manner sufficiently clear and complete for the invention to be carried out by a person skilled in the

art. Therefore, the description does not satisfy the criteria of PCT Article 5.
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