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(57) Abstract: The present invention relates to a method for synthesizing a quinoline derivative, relating in particular to a method
for preparing an intermediate 4-(4-fluoro-2-methyl-1H-indol-5-yloxy)-6-methoxy-7-hydroxyquinoline derivative; the method avoids
a step of column chromatography purification, the synthesis process is simpler, and the target product has a high yield, good purity,
and is more suitable for industrial production.
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8.5kg 2-F-3-((2- 1 JE-1,3- AR FR-2-J8) R 3L )-4- A L 25y AN 7. 8kg NN- A 3L 2, FHIE,
INFRGE B AL 13545 CHidE [ S 48 /NI JFHURE, TLC RERMRIE 2R R . (7-(REEE)-4-
H-6-F A FE MM T 5%

SR G, WA ERRBAA A 50~100L, #H2 28 2001 $ 530 5 S8 b 24k 42 9 i ik
ABETCBAEF . AL RGN 72.0kg oK CBE, FHE, BHRIEREIEHIAE 75~80°CHiH: 5
NI, RN FERE 0~10CHERE 2 /NN, FRIEE AR . S 18.0kg /K Z Bk YE, H
WETRETE, WCEIEYE, SR T 4 /0, B B2 52, 265 R 99.1%.

ESI:  521.17 ((M+H]").

'H NMR (DMSO-d6, 500 MHz) (ppm): & = 8.54 (d, J = 5.0 MHz, 1H); 7.89 (dd, J = 5.0 MHz,
J = 1.0 MHz, 1H); 7.58-7.52 (m, 5H); 7.44 (dt, J = 8.0 MHz, J = 1.5 MHz, 2H); 7.37 (t, J = 7.5
MHz, 1H); 6.61 (d, J = 5.0 MHz, 1H); 5.33 (s, 2H); 3.96 (s, 3H); 3.81-3.79 (m, 2H); 3.46 (t, ] = 2.0
MHz, 4H); 1.29 (s, 3H).
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HER R, RN I HIE 30~40°C Rt B 2 /N EEURE, TLC BREFINIS R 28 (R
JEURE B v TR AR B 5 AR ) 6

RIEER G, BRI 1.6kg T/AKFEE. 10.6kg ~F LM 10001 4 B3 < B FEH
Pk 30 b, JRIEE ARG . PRI AL S 3001 B3R S N FEH IR R IR s . IRGEE TG
HI 13.6kg ZEALK A TRIRFT R, BRHRITH 1 /NRE, RIERETBER H, W EDE.

Pkt ST 300L #3538 S RLRE NN 4.0kg To/K FEE AN FAE P43 0E0F, FHE, BREOR S
HITE 60~70°CHEFE 4 /NI, BRI, RHRIEZfHIE 0~10°CHEFE 2 /M. HIEE BT,
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JEVEH 0.8kg ToAK FEEMSE, HIERLBERE, 13XIV-2165Y), 205N 99.4%.
ESL: 401.15 ((M+H]+).
'H NMR (DMSO-d6, 500 MHz) (ppm): & = 10.06 (s, 1H); 8.39 (d, J = 5.0 MHz, 1H); 7.52 (s,

1H); 7.28 (s, 1H); 7.01 (t, J = 9.0 MHz, 1H); 6.60 (d, J = 9.0 MHz, 1H); 6.28 (d, J = 5.0 MHz, 1H);
5.22 (s, 2H); 3.96 (s, 3H); 3.89-3.80 (m, 4H); 2.91 (s, 2H); 1.30 (s, 3H).
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VW, FHE, BHRIREEHIZE 60~70°C KON 6 /AN G BURE, TLC BRER Va2 %2 N & S (RIV-2
BB SR AT ). NG, BEEE 20°CUAT, HZUKEFRE pH £ 8~9. 11745
WG, ¥BE SOOL B sONES, I 30.0kg 2iAbsK, BHARIREEFEHI4E 0~10°CHEHE 2 /N
B FHIERTHART L, JEUFR 1.0kg 2ifbKkse, FERTHmkm L, WD, ST
ARV -1 L&Y, 2N 99.5%.

ESI: 339.11 ((M+H]").

'H NMR (DM S0-d6, 500 MHz) (ppm): & = 11.40 (s, 1H); 10.10 (s, 1H); 8.37 (d, ] = 5.0 MHz,
1H); 7.59 (s, 1H); 7.30 (s, 1H); 7.22 (d, J = 9.0 MHz, 1H); 6.99 (t, ] = 8.0 MHz, 1H); 6.28-6.26 (m,
2H); 3.98 (s, 3H); 2.43 (s, 3H)



WO 2020/020190 PCT/CN2019/097385
13

W F E KB
1 Al VI SWRTnE, L.
(D fEREGIRAZLE T, R EWE2 NIV EY),

~
R,0 N

,§%$2 i;gm
O
(0]
OR,
O F OR
- = - . 0 RS F ’
OR; OR;
o
R0 N
I AV

(2) IV AN VAL G,

SO R, BHE H BB IR, Ro A Ry % RIS Cro bitE. BOIARH) Cug b
S, EIE, WEURIESE, Cuoith CO)-. BRI Cuo kit C(O)-: BU# Rov Ro FIHIFE KIS
FRBHRAT. ATERERE LT, HP BRI T T, AR S - LR W T, 7
TS EATIRTF AT, KR ETFNRBET, FORIF IR T b2 iR
2 HIRCRIEER 1| FRARIBI& T, Hork Ry BTN H ERBOE, I, 24 FIEEIL,
4FVRIERIE, 34 EURIERR 4-(C PR R IE,

3. ECRIZESR 1| FRARIBI& 7%, SRS V-1 (AR i, .
(1) FEEFEAMAEAET, RI-1 AR NRN-1 LA,

NO, NH,
0
o ; ]
OR,
_o A\ F OR; -0 X F
_ OR,
P o

R -1 A V-1

(2) RIV-1 L EWF ARV -1 L5,

H
NH, N
J
O O
F OR, F



WO 2020/020190 PCT/CN2019/097385
14

Hop RMSZHIEH Hy Cre Sttt CreftEE, K. -CON(Cre fidt)s n N 1 B3 2; R,
Ry & FHMSIHN Cro ikt BEURI Cro bttt FHE: AR, Cle ikt CO)-.
BRI Crebid: C(0)-5s BL# Rov Ry MAHENRF—RCJERL TG, ST Lo, H
Pk e, ATHEE - E T, ARAEE AT FNEE T, HRT T
NBRIE A, TR R R TR

4. QIRCRIER 1-3 AF—TRATIR M & 7572, o Ry M Ry - NI H G FR . SRR 2
222- =& A REE 2- RN 2B B Ry R FAHIEN I BB BN T &,

Z

N
M
X
M
.

SEcHcIGIe e
O/&O o/&o O/&O /é /& /&
Tbs) Brgﬁ %_6 O\_<ZHZBr A O\_<:h
/
o/éo o/éo O/&O
e \_<CH ™S O/&O\

5. WIBCMESR 1 prid & 05k, Hrp sl vl A S s & TR, .
(D fEREGIRAZLE T, -2 e EMEARAIV-2 a9,

e 2Ty
ere
(2) RIV-2 WEWHER V-1 WEW,

SO0 R — e

HIV-2 -1

-2 RIV-2

6. WIBRIER 1-5 TR M S & 0%, HidFEnlE Amas. SEmaey. a4, F
M. HR. eEIEEE. Zn. BT SnCl,.

7. WIBUCRZEK 1-6 A — TR & 7572, AP IR () FEBRTESAT T KL,

8. X IVILAEW,



WO 2020/020190 PCT/CN2019/097385

15
NH,
Q OR

O N ¥ 2

OR,;

=~
R,0 N
RV

Horbt Ry 7oA H BUE PR ILRY L, Ry Al R 5% F ST Cre Bedk . BB Crs b
RE BHURIAR R, Crebidk CO)-+ BUR Cre itk C(O)-: B Ro Ry MIAHIEMJHF—
S 95 TV AN I8 2 N e wve 2 NP2 0 2 55 0 T v A e 2 N wve Z NSO B2 N e S S BT R
BEEAREFRAAE T, HRIWEF AR, IR E E i Em HEu.

9. BUFIEER 8 Bkt &y, Hrb Ry B0 HL AL, N3, 24- TR, 4-
AL 3.4- AR R R 4- (R UL R

10. BUFIEER 8 8L 9 LA, Hor Ry Ry & A L, R, 208, 2,22- =4
CHE, RHE 2-THFEEEIE. 2B B#E Ry R AR F— B LM,

o/&o o/&o o/éo O/éO OKO O/&O
- U U2 U
o/&o o/ao o/éo P& P P

<

—
=
[
o
=
w
=
@)
I
N
s
=

w ﬁ_ﬁ o\_<o o \—§ o\_<o
Y
/&o

OCH,

AIV-1
Horf, Ry MRy B NI Cre itk BEURH Crbidk, NIk, HURHIREE . Creliidt
C(0)-+ HUH Cre Jitdk C(O)-; B Ryv Rs MAHERI R —EIE ot 7N Lo,
Hrp g i) foe. NI BEE L R R, A EE = AR, R
JEl B IE T, IR KPR T S R A
12, BOMER 11 Brd itba4, Hoh Ry M1 Rs & BSOS R EE . FrIAdE, 20k, 222-=K



WO 2020/020190 PCT/CN2019/097385
16

LHk. R 2-RHAERAE. ZBUE; B Ry R AAHEER IR BN T I 4544,
& RS o/&o 0" o &

O O

I

o}

Q
o]

0O

(x

g0 U 50
o/éo o/éo /&o P P Z
Tbs) Brgﬁ %—ﬁ O\_<:H28r O\_g —
S S 3 /
\_é;} \_802 \_<CH ™S O/&O\

OCH;,

13. BUFIZER 8 L&, HEATIV-2 45,

Alv-2

14. BUFIZER 8-10 (E— IR Ik 5L Hl %30 V AL S P i AE, Hrp Ry A7 0N H Y
AR,

vV

P
HO N
V-1

16. BUFIESR 8-13 A — A MAL G4 % 2 2 8 Je BUH 2527 Bl 52 S i 3



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/097385

A. CLASSIFICATION OF SUBJECT MATTER
C07D 401/12(2006.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

CO07D 401/-

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS, CNKI, WPI, EPODOC, STN: ZZ & e, IH|Wk, $25%, 24/, anlotinib, indole, hydroxylamine, impurity

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

PX CN 108864050 A (SHANGHAI VASTPRO TECHNOLOGY DEVELOPMENT CO., LTD.) 1-16
23 November 2018 (2018-11-23)
description, embodiments 1 and 2

Y CN 102159078 A (ADVENCHEN LABORATORIES NANJING LTD. ET AL.) 17 August 1-16
2011 (2011-08-17)
description, paragraph [0128]

Y CN 106966951 A (CHANGZHOU GARDE PHARMTECH CO., LTD.) 21 July 2017 1-16
(2017-07-21)
claim 2
Y CN 1271279 A (ZENECA LTD.) 25 October 2000 (2000-10-25) 3-7

description, page 37, embodiment 1

A WO 2008112407 A1 (ADVENCHEN LAB LLC ET AL.) 18 September 2008 (2008-09-18) 1-16
description, pages 13-15

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: «1> later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

«x> document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

«A” document defining the general state of the art which is not considered
to be of particular relevance

«“g» earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is vy
cited to establish the publication date of another citation or other Y : : ; ; ;
ecial reason (4s S Pf. d considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

«“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means &> document member of the same patent family

«p>” document published prior to the international filing date but later than
the priority date claimed

document of particular relevance; the claimed invention cannot be

Date of the actual completion of the international search Date of mailing of the international search report

05 September 2019 22 October 2019

Name and mailing address of the [SA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2019/097385

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

CN 108864050 A 23 November 2018 None

CN 102159078 A 17 August 2011 EP 2312950 Al 27 April 2011
WO 2010021918 A8 27 January 2011
NZ 590954 A 30 November 2012
ES 2617678 T3 19 June 2017
IL 210573 A 31 May 2016
CN 102159078 B 21 May 2014
KR 101727757 Bl 17 April 2017
BR PI0912475 A2 09 January 2018
JP 2012500269 A 05 January 2012
AU 2009282962 Al 25 February 2010
EP 2312950 Bl 30 November 2016
WO 2010021918 Al 25 February 2010
us 8211911 B2 03 July 2012
AU 2009282962 B2 08 October 2015
us 2010048599 Al 25 February 2010
AU 2009282962 A8 10 November 2011
BR PI0912475 A8 20 March 2018
EP 2312950 A4 24 October 2012
KR 20110044749 A 29 April 2011
Ip 5585892 B2 10 September 2014
CA 2733250 Al 25 February 2010
CA 2733250 C 21 June 2016
MX 2010011813 A 01 December 2010
IL 210573 DO 31 March 2011

CN 106966951 A 21 July 2017 None

CN 1271279 A 25 October 2000 NO 20001472 A 22 March 2000
EP 1017378 Al 12 July 2000
IL 134723 DO 30 April 2001
PT 1017378 E 30 April 2003
DE 69810134 T2 09 October 2003
HK 1028740 Al 30 May 2003
AT 229329 T 15 December 2002
AU 739066 B2 04 October 2001
EP 1017378 Bl 11 December 2002
PT 1017378 T 30 April 2003
us 2003166730 Al 04 September 2003
ES 2188005 T3 16 June 2003
uUsS 6686467 B2 03 February 2004
DE 69810134 D1 23 January 2003
AU 9090898 A 12 April 1999
BR 9812364 A 19 September 2000
WO 9915164 Al 01 April 1999
NZ 502702 A 25 October 2002
NO 20001472 L 22 March 2000
uUs 6498274 Bl 24 December 2002
DK 1017378 T3 17 March 2003
NO 20001472 DO 22 March 2000
CA 2300051 Al 01 April 1999
JP 2001517620 A 09 October 2001

Form PCT/ISA/210 (patent family annex) (January 2015)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2019/097385
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
WO 2008112407 Al 18 September 2008 EP 2125776 Bl 05 July 2017
DK 2125776 T3 23 October 2017
MX 2009008953 A 18 December 2009
us 8148532 B2 03 April 2012
AU 2008226666 Al 18 September 2008
ES 2643619 T3 23 November 2017
NZ 579389 A 27 April 2012
CN 105837559 A 10 August 2016
CN 103467454 B 04 May 2016
EP 2125776 Al 02 December 2009
CA 2709220 C 19 July 2016
CN 101809012 B 27 November 2013
BR PI0805826 A2 30 August 2011
CN 103467454 A 25 December 2013
JP 2010521473 A 24 June 2010
CN 101809012 A 18 August 2010
CN 103483319 B 14 October 2015
CN 103483319 A 01 January 2014
EP 2125776 A4 22 June 2011
PT 2125776 T 04 October 2017
CA 2709220 Al 18 September 2008
PL 2125776 T3 29 December 2017
AU 2008226666 B2 03 October 2013
KR 20090129985 A 17 December 2009
JP 5522371 B2 18 June 2014
us 2008227811 Al 18 September 2008
IL 200934 DO 17 May 2010

Form PCT/ISA/210 (patent family annex) (January 2015)




EFrRRRE Il P iR 5
PCT/CN2019/097385

A ESIRbaES
CO7D 401/12(2006. 01) i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE
o3 AR B S0k (bR 2R R AR 285
CO7D 401/-

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

76 [E s 2 i 2 R 1 T HOE I (R R A RR, AUER M ZRE CnfER)D )
CNABS, CNKI, WPI, EPODOC, STN: = B & 8, Mk, F2h%, Z4i, anlotinib, indole, hydroxylamine, impurity

C. Pt
% A SURASCH, R, IRUIAEKBIE it SIS
PX CN 108864050 A (LigBERII AR AR AT) 20184 117 23H (2018 - 11 - 23) 1-16
B SC )12
¥ CN 102159078 A (R EMEEARFCARAT %) 20114E 85 17H (2011 - 08 - 1-16
17)
B [0128]1 B
Y CN 106966951 A (F MEMEEZARFARAR) 20174 77 21H (2017 - 07 - 21) 1-16
BURIZER2
¥ CN 1271279 A (¥JB-RAMAT) 20004E 105 25H (2000 - 10 - 25) 3-7
B3 T SE {71
A WO 2008112407 Al (ADVENCHEN LAB LLC%) 20084F 95 18H (2008 - 09 - 18) 1-16
B FH13-151T

[Nacssepprecms: b . TR R
« B CH A R, T TEE B R E 2 e A, 5 R R, (B TR
i ROREE: e 7 s ok T

“Ar YOI IR T I SR — RS K o \

“yn B E =17 S 3 AN
wpr e EREE SRR B AT A R S A X S R LR R, WERRRI R
T e T e T L g T
b %iﬁg%gﬁﬁggggﬁégﬁgﬁﬁgéyﬁﬂﬁﬁﬁ %Iﬁgﬁﬁfﬁﬁﬁﬁﬁkﬁﬁ SE e BRI A
“or P ROSATE. (EF . RS S A TR “gr EHEEAIRSCH

“pr A H ST E R H AR T B R B e A B RS0

& bR Aer 22 SR 52 A A H 3 [ B R R 1R 25 H 3
20194 9H 5H 20194 108 22H
TSA/CNF & FR A0 MR 2y ik ZRE R
] B 2 50 R 2 4R) (TSA/CN) B 5
rp b BT R X B T 1A 465 100088
fEEE (86-10)62019451 B iEEH 86— (10)-53962322

R PCT/ISA/210 (582W) (201551 H)



R H S
XTREERNESR PCT/CN2019/097385
Wit 4 8 0 B RS el Gl el

CN 108864050 A 20184 118 23H T

CN 102159078 A 20114F 8H 17H EP 2312950 Al 20114F 48 27H
WO 2010021918 A8 20114F 18 27H
NZ 590954 A 20124F 118 30H
ES 2617678 T3 20174F 6 19H
IL 210573 A 20164 58 31H
CN 102159078 B 20144F 58 21H
KR 101727757 B1 20174F 48 17H
BR PI0912475 A2 20184 1H 9H
JP 2012500269 A 20124F 1H 5H
AU 2009282962 Al 20104F 28 25H
EP 2312950 B1 20164 118 30H
WO 2010021918 Al 20104F 28 25H
us 8211911 B2 20124F 7H 3H
AU 2009282962 B2 20154 108 8H
us 2010048599 Al 20104F 28 25H
AU 2009282962 A8 20114 118 10H
BR PI0912475 A8 20184 38 20H
EP 2312950 A4 20124F 108 24H
KR 20110044749 A 20114F 48 29H
JP 5585892 B2 20144F 98 10H
CA 2733250 Al 20104F 28 25H
CA 2733250 C 20164F 68 21H
MX 2010011813 A 20104F 12H 1H
IL 210573 DO 20114F 38 31H

CN 106966951 A 20174F 7H 21H T

CN 1271279 A 20007F 108 25H NO 20001472 A 20007F 38 22H
EP 1017378 Al 20004F 7H 12H
IL 134723 DO 20014F 48 30H
PT 1017378 E 20034 48 30H
DE 69810134 T2 20034 108 9H
HK 1028740 Al 20034 58 30H
AT 229329 T 20024 128 15H
AU 739066 B2 20014F 108 4H
EP 1017378 B1 20024 128 11H
PT 1017378 T 20034 48 30H
us 2003166730 Al 20034 9H 4H
ES 2188005 T3 20034 6 16H
us 6686467 B2 20044 2H 3H
DE 69810134 D1 20034 18 23H
AU 9090898 A 19994 48 12H
BR 9812364 A 20004F 98 19H
WO 9915164 Al 19994 48 1H
NZ 502702 A 20024 108 25H
NO 20001472 L 20007F 38 22H
us 6498274 B1 20024 128 24H
DK 1017378 T3 20034 38 17H
NO 20001472 DO 20007F 38 22H
CA 2300051 Al 19994 48 1H
JP 2001517620 A 20014F 108 9H

R PCT/1SA/210 (FEERIFE) (201581 H)




R H S
XTREERNESR PCT/CN2019/097385
Wit 4 8 0 B RS el Gl el
WO 2008112407 Al 20084 9H 18H EP 2125776 B1 20174 7H 5H
DK 2125776 T3 20174F 108 23H
MX 2009008953 A 20094F 128 18H
us 8148532 B2 20124F 4H 3H
AU 2008226666 Al 20084 98 18H
ES 2643619 T3 20174F 118 23H
NZ 579389 A 20124F 48 27H
CN 105837559 A 20164 88 10H
CN 103467454 B 20164 5H 4H
EP 2125776 Al 20094 12H 2H
CA 2709220 C 20164 7H 19H
CN 101809012 B 20134 118 27H
BR PI0805826 A2 20114F 88 30H
CN 103467454 A 20134 128 25H
JP 2010521473 A 20107F 68 24H
CN 101809012 A 20104F 8H 18H
CN 103483319 B 20154 108 14H
CN 103483319 A 20144F 1H 1H
EP 2125776 A4 20114F 6 22H
PT 2125776 T 20174 108 4H
CA 2709220 Al 20084 98 18H
PL 2125776 T3 20174F 128 29H
AU 2008226666 B2 20134 108 3H
KR 20090129985 A 20094 128 17H
JP 5522371 B2 20144F 6 18H
us 2008227811 Al 20084 98 18H
IL 200934 DO 20104F 58 17H

R PCT/1SA/210 (FEERIFE) (201581 H)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report

