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Enter NEWS followed by the item number or name to see news on that
specific topic.

For pricing information enter HELP PRICE or HELP COST at any arrow prompt.

All access and use of STN (the "Product") is subject to the applicable
Product Terms of Use at www.cas.org/legal. The Product may be used by
Named Users solely for private, internal scientific research related to
Licensee's business. It is your obligation to review the Product Terms of
Use "Prohibited Uses" list. If your organization has a separate Product
agreement with CAS, then the terms of that agreement shall supersede the
Terms of Use at www.cas.org/legal to the extent they conflict.

CAS IP Finder, powered by STN, will be unavailable on Saturday,
June 06, 2026 from 17:00 hours (5:00 PM) to 01:00 hour (1:00 AM)
Sunday (U.S. Eastern Time).

FILE 'HOME' ENTERED AT 08:37:58 ON 19 MAY 2026

=> Fil REGISTRY

COST IN U.S. DOLLARS SINCE FILE TOTAL
ENTRY SESSION
FULL ESTIMATED COST 0.46 0.46

FILE 'REGISTRY' ENTERED AT 08:38:27 ON 19 MAY 2026
USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT.
COPYRIGHT (C) 2026 American Chemical Society (ACS)

Property values tagged with IC are from the ZIC/VINITI data file
provided by InfoChem.

STRUCTURE FILE UPDATES: 18 MAY 2026 HIGHEST RN 3126621-50-6
DICTIONARY FILE UPDATES: 18 MAY 2026 HIGHEST RN 3126621-50-6

CAS Information Use Policies apply and are available at:

http://www.cas.org/legal/infopolicy

TSCA Inventory information is current through May 2024.

Please note that search-term pricing does apply when
conducting SmartSELECT searches.

REGISTRY includes numerically searchable data for experimental and
predicted properties as well as tags indicating availability of
experimental property data in the original document. For information
on property searching in REGISTRY, refer to:

http://www.cas.org/training/stn/database-specific

InChi Keys (/INKY) and InChI Codes (/INCH) are now available in
REGISTRY. See NEWS for details.

=>
Uploading structure file: 2026_0085_Structure


http://www.cas.org/legal/infopolicy
http://www.cas.org/training/stn/database-specific
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Node Attributes

Ring Nodes : 1 2 3 4 5 6 7 8 9 10

Chain Nodes : 11 12 13 14

Bond Attributes

Ring Bonds : 1-2 2-3 3-4 4-5 5-6 6-1 6-7 7-8 8-9 9-10 10-1
Chain Bonds : 9-12 10-11 12-13 12-14 13-15

Exact Bonds : 12-13 12-14

Normalized Bonds : 1-2 2-3 3-4 4-5 5-6 6-1

Exact/Normalized Bonds : 6-7 7-8 8-9 9-10 9-12 10-1 10-11 13-15
Markush Attributes

Match Level (ATOM) : 1 2 3 4 5 6 7 8 9 10

Match Level (CLASS) : 11 12 13 14 15

Element Count Level (LIMITED) : 1 2 3 4 5 6 7 8 9 10 11 12 13

14
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L1 STRUCTURE UPLOADED
=> s 11 sss full

FULL SEARCH INITIATED 09:39:34 FILE 'REGISTRY'

FULL SCREEN SEARCH COMPLETED - 10,504 TO ITERATE
100.0% PROCESSED 10,504 ITERATIONS 248
ANSWERS

SEARCH TIME: 00.00.01

L2 248 SEA SSS FUL L1

=> d 12 245-248

L2 ANSWER 245 OF 248 REGISTRY COPYRIGHT 2026 ACS on STN
RN 949031-78-1 REGISTRY
ED Entered STN: 02 Oct 2007
CN Pyrido[3,4-d]pyrimidine-3(4H)-acetamide,
a-(cyclohexylmethyl)-N-(5-fluoro-2-pyridinyl)-6-methoxy-4-oxo- (CA
INDEX NAME)
OTHER CA INDEX NAMES:
CN a-(Cyclohexylmethyl)-N-(5-fluoro-2-pyridinyl)-6-methoxy-4-oxopyrido[3,4-d]p
yrimidine-3(4H)-acetamide
MF C22 H24 F N5 03
INCH InChI=1S/C22H24FN503/c1-31-20-10-16-17(12-25-20)26-13-28(22(16)30)18(9-14-5
-3-2-4-6-14)21(29)27-19-8-7-15(23)11-24-19/h7-8,10-14,18H, 2-6,9H2, 1H3, (H, 24,27, 2

9)

INKY OJXJNNPCVXRCDR-UHFFFAOYSA-N

SR CA

LC STN Files: CA, CAPLUS, CASREACT, USPAT2, USPATFULL

N
ol Ny

**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT**

1 REFERENCES IN FILE CA (1907 TO DATE)
1 REFERENCES IN FILE CAPLUS (1907 TO DATE)

L2 ANSWER 246 OF 248 REGISTRY COPYRIGHT 2026 ACS on STN

RN 949031-77-0 REGISTRY

ED Entered STN: 02 Oct 2007

CN Pyrido[3,4-d]pyrimidine-3(2H)-acetamide,
a-(cyclohexylmethyl)-N-(5-fluoro-2-pyridinyl)-1,4-dihydro-2,4-dioxo-
(CA INDEX NAME)



OTHER CA INDEX NAMES:

CN a-(Cyclohexylmethyl)-N-(5-fluoro-2-pyridinyl)-1,4-dihydro-2,4-dioxopyrido[3
,4-d]pyrimidine-3(2H)-acetamide

MF C21 H22 F N5 O3

INCH InChI=1S/C21H22FN503/c22-14-6-7-18(24-11-14)26-19(28)17(10-13-4-2-1-3-5-13)
27-20(29)15-8-9-23-12-16(15)25-21(27)30/h6-9,11-13,17H,1-5,10H2, (H,25,30)(H, 24, 2
6,28)

INKY DNWLVNGGOPKZDW-UHFFFAOYSA-N

SR CA

LC STN Files: CA, CAPLUS, CASREACT, USPAT2, USPATFULL
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**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT**

1 REFERENCES IN FILE CA (1907 TO DATE)
1 REFERENCES IN FILE CAPLUS (1907 TO DATE)

L2 ANSWER 247 OF 248 REGISTRY COPYRIGHT 2026 ACS on STN

RN 949031-76-9 REGISTRY

ED Entered STN: 02 Oct 2007

CN Pyrido[3,4-d]pyrimidine-3(4H)-acetamide,
a-(cyclohexylmethyl)-N-(5-fluoro-2-pyridinyl)-4-oxo- (CA INDEX
NAME )

OTHER CA INDEX NAMES:

CN a-(Cyclohexylmethyl)-N-(5-fluoro-2-pyridinyl)-4-oxopyrido[3,4-d]pyrimidine-

3(4H)-acetamide

MF C21 H22 F N5 02

INCH InChI=1S/C21H22FN502/c22-15-6-7-19(24-11-15)26-20(28)18(10-14-4-2-1-3-5-14)

27-13-25-17-12-23-9-8-16(17)21(27)29/h6-9,11-14,18H,1-5,10H2, (H,24,26,28)

INKY VPAQVCHXCRQZAE-UHFFFAOYSA-N

SR CA

LC STN Files: CA, CAPLUS, CASREACT, USPAT2, USPATFULL



**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT**

1 REFERENCES IN FILE CA (1907 TO DATE)
1 REFERENCES IN FILE CAPLUS (1907 TO DATE)

L2 ANSWER 248 OF 248 REGISTRY COPYRIGHT 2026 ACS on STN

RN 949031-75-8 REGISTRY

ED Entered STN: 02 Oct 2007

CN 3-Pyridinecarboxylic acid,
6-[[3-cyclohexyl-1-oxo-2-(4-oxopyrido[3,4-d]pyrimidin-3(4H)-yl)propyl]amino]-,
methyl ester (CA INDEX NAME)

OTHER CA INDEX NAMES:

CN Methyl 6-[[3-cyclohexyl-1-oxo-2-(4-oxopyrido[3,4-d]pyrimidin-3(4H)-yl)propy
l]amino]-3-pyridinecarboxylate

MF C23 H25 N5 04

INCH InChI=1S/C23H25N504/c1-32-23(31)16-7-8-20(25-12-16)27-21(29)19(11-15-5-3-2~
4-6-15)28-14-26-18-13-24-10-9-17(18)22(28)30/h7-10,12-15,19H,2-6,11H2,1H3, (H, 25,

27,29)

INKY IOLPIZYSLGMMOR-UHFFFAOYSA-N

SR CA

LC STN Files: CA, CAPLUS, CASREACT, USPAT2, USPATFULL

N N \\ //

**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT**

1 REFERENCES IN FILE CA (1907 TO DATE)
1 REFERENCES IN FILE CAPLUS (1907 TO DATE)

=> d 12 100-105

L2 ANSWER 100 OF 248 REGISTRY COPYRIGHT 2026 ACS on STN

RN 2727952-81-8 REGISTRY

ED Entered STN: 09 Nov 2021

CN Pyrido[3,4-d]pyrimidin-4(3H)-one, 3-[1-(hydroxymethyl)-2-methylpropyl]-8-(3
-pyridinyl)-6-[6-(trifluoromethyl)-3-pyridinyl]- (CA INDEX NAME)

OTHER CA INDEX NAMES:

CN 3-[1-(Hydroxymethyl)-2-methylpropyl]-8-(3-pyridinyl)-6-[6-(trifluoromethyl)
-3-pyridinyl]pyrido[3,4-d]pyrimidin-4(3H)-one

MF C23 H20 F3 N5 02

INCH InChI=1S/C23H20F3N502/c1-13(2)18(11-32)31-12-29-21-16(22(31)33)8-17(30-20(2
1)15-4-3-7-27-9-15)14-5-6-19(28-10-14)23(24,25)26/h3-10,12-13,18,32H, 11H2, 1-2H3

INKY HPHRPIZMMSJPPQ-UHFFFAOYSA-N

SR CA

LC STN Files: CA, CAPLUS, CASBIOACTIVI, CASREACT, TOXCENTER, USPATFULL



HO

**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT**

1 REFERENCES IN FILE CA (1907 TO DATE)
1 REFERENCES IN FILE CAPLUS (1907 TO DATE)

L2 ANSWER 101 OF 248 REGISTRY COPYRIGHT 2026 ACS on STN

RN 2727952-80-7 REGISTRY

ED Entered STN: 09 Nov 2021

CN Pyrido[3,4-d]pyrimidin-4(3H)-one, 3-[1-(hydroxymethyl)-2-methylpropyl]-8-(3
-pyridinyl)-6-[4-(trifluoromethyl)phenyl]- (CA INDEX NAME)

OTHER CA INDEX NAMES:

CN 3-[1-(Hydroxymethyl)-2-methylpropyl]-8-(3-pyridinyl)-6-[4-(trifluoromethyl)
phenyl]pyrido[3,4-d]pyrimidin-4(3H)-one

MF C24 H21 F3 N4 02

INCH InChI=1S/C24H21F3N402/c1-14(2)20(12-32)31-13-29-22-18(23(31)33)10-19(30-21¢(
22)16-4-3-9-28-11-16)15-5-7-17(8-6-15)24(25,26)27/h3-11,13-14,20,32H,12H2,1-2H3

INKY JOWYVCVUQGNKAZ-UHFFFAOYSA-N

SR CA

LC STN Files: CA, CAPLUS, CASBIOACTIVI, CASREACT, TOXCENTER, USPATFULL

HO

**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT**

1 REFERENCES IN FILE CA (1907 TO DATE)
1 REFERENCES IN FILE CAPLUS (1907 TO DATE)

L2 ANSWER 102 OF 248 REGISTRY COPYRIGHT 2026 ACS on STN

RN 2727952-79-4 REGISTRY

ED Entered STN: 09 Nov 2021

CN Pyrido[3,4-d]pyrimidin-4(3H)-one,
6-(4-chlorophenyl)-3-[1-(hydroxymethyl)-2-methylpropyl]-8-(3-pyridinyl)- (CA



INDEX NAME)

OTHER CA INDEX NAMES:

CN 6-(4-Chlorophenyl)-3-[1-(hydroxymethyl)-2-methylpropyl]-8-(3-pyridinyl)pyri
do[3,4-d]pyrimidin-4(3H)-one

MF C23 H21 Cl1l N4 02

INCH InChI=1S/C23H21C1N402/c1-14(2)20(12-29)28-13-26-22-18(23(28)30)10-19(15-5-7
-17(24)8-6-15)27-21(22)16-4-3-9-25-11-16/h3-11,13-14,20,29H,12H2,1-2H3

INKY OBJUBBZDMCNDTJ-UHFFFAOYSA-N

SR CA

LC STN Files: CA, CAPLUS, CASBIOACTIVI, CASREACT, TOXCENTER, USPATFULL

HO Cl

**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT**

1 REFERENCES IN FILE CA (1907 TO DATE)
1 REFERENCES IN FILE CAPLUS (1907 TO DATE)

L2 ANSWER 103 OF 248 REGISTRY COPYRIGHT 2026 ACS on STN

RN 2727952-38-5 REGISTRY

ED Entered STN: 09 Nov 2021

CN Pyrido[3,4-d]pyrimidin-4(3H)-one,
3-(2-hydroxy-1-methylethyl)-6,8-bis[4-(trifluoromethyl)phenyl]- (CA INDEX NAME)
OTHER CA INDEX NAMES:

CN 3-(2-Hydroxy-1-methylethyl)-6,8-bis[4-(trifluoromethyl)phenyl]pyrido[3,4-d]
pyrimidin-4(3H)-one

MF C24 H17 F6 N3 02

INCH InChI=1S/C24H17F6N302/c1-13(11-34)33-12-31-21-18(22(33)35)10-19(14-2-6-16(7
-3-14)23(25,26)27)32-20(21)15-4-8-17(9-5-15)24(28,29)30/h2-10,12-13, 34H, 11H2, 1H3
INKY YQIBKFSLAWDXOJ-UHFFFAOYSA-N

SR CA

LC STN Files: CA, CAPLUS, CASBIOACTIVI, CASREACT, TOXCENTER, USPATFULL

OH




**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT**

1 REFERENCES IN FILE CA (1907 TO DATE)
1 REFERENCES IN FILE CAPLUS (1907 TO DATE)

L2 ANSWER 104 OF 248 REGISTRY COPYRIGHT 2026 ACS on STN

RN 2727952-37-4 REGISTRY

ED Entered STN: 09 Nov 2021

CN Pyrido[3,4-d]pyrimidin-4(3H)-one,
8-(4-chlorophenyl)-3-(2-hydroxy-1-methylethyl)-6-(3-pyridinyl)- (CA INDEX NAME)
OTHER CA INDEX NAMES:

CN 8-(4-Chlorophenyl)-3-(2-hydroxy-1-methylethyl)-6-(3-pyridinyl)pyrido[3,4-d]
pyrimidin-4(3H)-one

MF C21 H17 Cl N4 02

INCH InChI=1S/C21H17C1N402/c1-13(11-27)26-12-24-20-17(21(26)28)9-18(15-3-2-8-23-
10-15)25-19(20)14-4-6-16(22)7-5-14/h2-10,12-13,27H,11H2, 1H3

INKY VVKUEXWIFNDAMY-UHFFFAOYSA-N

SR CA

LC STN Files: CA, CAPLUS, CASBIOACTIVI, CASREACT, TOXCENTER, USPATFULL

OH

**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT**

1 REFERENCES IN FILE CA (1907 TO DATE)
1 REFERENCES IN FILE CAPLUS (1907 TO DATE)

L2 ANSWER 105 OF 248 REGISTRY COPYRIGHT 2026 ACS on STN

RN 2727952-36-3 REGISTRY

ED Entered STN: 09 Nov 2021

CN Pyrido[3,4-d]pyrimidin-4(3H)-one, 3-(2-hydroxy-1-methylethyl)-6-(1-methyl-1
H-pyrazol-4-yl)-8-[4-(trifluoromethyl)phenyl]- (CA INDEX NAME)

OTHER CA INDEX NAMES:

CN 3-(2-Hydroxy-1-methylethyl)-6-(1-methyl-1H-pyrazol-4-yl)-8-[4-(trifluoromet
hyl)phenyl]pyrido[3,4-d]pyrimidin-4(3H)-one

MF C21 H18 F3 N5 02

INCH InChI=1S/C21H18F3N502/c1-12(10-30)29-11-25-19-16(20(29)31)7-17(14-8-26-28(2
)9-14)27-18(19)13-3-5-15(6-4-13)21(22,23)24/h3-9,11-12,30H, 10H2, 1-2H3

INKY MONODNNGTPMOMN-UHFFFAOYSA-N

SR CA

LC STN Files: CA, CAPLUS, CASBIOACTIVI, CASREACT, TOXCENTER, USPATFULL



**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT**

1 REFERENCES IN FILE CA (1907 TO DATE)
1 REFERENCES IN FILE CAPLUS (1907 TO DATE)

=> Fil CAPLUS

COST IN U.S. DOLLARS SINCE FILE TOTAL
ENTRY SESSION
FULL ESTIMATED COST 1296.58 1297.04

FILE 'CAPLUS' ENTERED AT 08:40:56 ON 19 MAY 2026
USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT.
COPYRIGHT (C) 2026 AMERICAN CHEMICAL SOCIETY (ACS)

Copyright of the articles to which records in this database refer is

held by the publishers listed in the PUBLISHER (PB) field (available

for records published or updated in Chemical Abstracts after December
26, 1996), unless otherwise indicated in the original publications.

The CA Lexicon is the copyrighted intellectual property of the

American Chemical Society and is provided to assist you in searching
databases on STN. Any dissemination, distribution, copying, or storing
of this information, without the prior written consent of CAS, is
strictly prohibited.

FILE COVERS 1907 - 19 May 2026 VOL 194 ISS 11
FILE LAST UPDATED: 18 May 2026 (20260518/ED)

CAS Information Use Policies apply and are available at:
http://www.cas.org/legal/infopolicy

Coverage of Taiwanese patents has resumed. We expect to complete coverage
through February 2026 in May 2026, and to be current with coverage in June
2026.

=> s 11 sss full
** REG1stRY INITIATED **

Substance data SEARCH and crossover from CAS REGISTRY in progress...
Use DISPLAY HITSTR (or FHITSTR) to directly view retrieved structures.


http://www.cas.org/legal/infopolicy

FULL SEARCH INITIATED 09:41:05 FILE 'REGISTRY'

FULL SCREEN SEARCH COMPLETED - 10,504 TO ITERATE
100.0% PROCESSED 10,504 ITERATIONS 248
ANSWERS

SEARCH TIME: 00.00.01

L3 248 SEA SSS FUL L1
L4 9 L3
=>d 14 1-9

L4 ANSWER 1 OF 9 CAPLUS COPYRIGHT 2026 ACS on STN

PatentPak PDF | PatentPak PDF+ | PatentPak Interactive

AN 2025:2400033 CAPLUS Full-text

DN 192:281658

TI Quinazoline dione compounds and uses thereof

IN Hawryluk, Natalie Anne; Schlachter, Stephen Thomas; Koch, Kevin; Luzzio,
Michael Joseph; Duvall, Michael Mark; Russell, Alan James; Evanchik, Marc
Justin; Wong, Christina Elizabeth

PA Edgewise Therapeutics, Inc., USA

uo EDGEWISE THERAPEUTICS INC

UOS EDGEWISE THERAPEUTICS INC

SO PCT Int. Appl., 516pp.
CODEN: PIXXD2

DT Patent

LA English

FAN.CNT 1
PPPI

PATENT NO. KIND DATE LANGUAGE PatentPak

WO 2025207679 Al 20251002 English PDF | PDF+ | Interactive
PI

PATENT NO. KIND DATE APPLICATION NO. DATE

WO 2025207679 Al 20251002 WO 2025-US21405 20250325
PRAI US 2024-63570142 P 20240326

US 2024-63702603 P 20241002
PSPI

PATENT NO. KIND STATUS STATUS DATE

WO 2025207679 Al Alive 20251009
RE.CNT 29 THERE ARE 29 CITED REFERENCES AVAILABLE FOR THIS RECORD

ALL CITATIONS AVAILABLE IN THE RE FORMAT

LINK INFORMATION
PUBLICATIONS APPLICATIONS REGISTER

WO 2025207679 A1l WO 2025-US21405 Register|Global Dossier

L4 ANSWER 2 OF 9 CAPLUS COPYRIGHT 2026 ACS on STN

PatentPak PDF | PatentPak PDF+ | PatentPak Interactive

AN 2024:2228410 CAPLUS Full-text

DN 188:246313

TI Preparation of pyrido[3,4-d]pyrimidinone and pyrimidine compounds as aryl
hydrocarbon receptor antagonists and uses thereof

IN Gu, Jiamin; Zhang, Lei; Wu, Chengzhe; Du, Xianchao; Du, Meng; Chen,
Jinshan

PA AllianThera (Suzhou) Biopharmaceutical Co., Ltd., Peop. Rep. China;
AllianThera Boston Inc.

uo ALLIANTHERA SUZHOU BIOPHARMACEUTICAL LTD; ALLIANTHERA BOSTON INC

UOS ALLIANTHERA SUZHOU BIOPHARMACEUTICAL LTD, ALLIANTHERA BOSTON INC

SO PCT Int. Appl., 82pp.



https://patentpak.cas.org/STN/patents/yEg_zio0sXY0gk0JECqwwsrGvZ6jH3ftoUJ8plhd4e9HBfANcO-A8g_uG0eZ7PMko_Z_7fLO3woCLSRZ1BReSvTweYIt23tJGEPhXcxWf6XT81S4coN5cc9EUy4uG0D7/pdf/full?v=1&s=PT&f=528&n=C
https://patentpak.cas.org/STN/patents/yEg_zio0sXY0gk0JECqwwsrGvZ6jH3ftoUJ8plhd4e9HBfANcO-A8g_uG0eZ7PMko_Z_7fLO3woCLSRZ1BReSvTweYIt23tJGEPhXcxWf6XT81S4coN5cc9EUy4uG0D7/pdf/marked-full?v=1&s=PT&f=528&n=C
https://patentpak.cas.org/STN/patents/viewer?d=yEg_zio0sXY0gk0JECqwwsrGvZ6jH3ftoUJ8plhd4e9HBfANcO-A8g_uG0eZ7PMko_Z_7fLO3woCLSRZ1BReSvTweYIt23tJGEPhXcxWf6XT81S4coN5cc9EUy4uG0D7&v=1&s=PT&f=528&n=C
https://chemport-n.cas.org/chemport-n/?ALA_elWnT62OKEpllKyJoNwAE7MbnokV1ymoNfdih2vhD@2F5pwX12iWwj_p829aLdcGNHW9VfaqBjrSFyn@v8WXkR@r0vL0_6d@RLVNp8gShEdiRgmPEOp8eaeCyYlR0JhPdhrNn4pf9rkcDEl7_JovZDMGsq0wB2L@Ckr2O_Oo
https://patentpak.cas.org/STN/patents/yEg_zio0sXY0gk0JECqwwsrGvZ6jH3ftoUJ8plhd4e9HBfANcO-A8g_uG0eZ7PMko_Z_7fLO3woCLSRZ1BReSvTweYIt23tJGEPhXcxWf6XT81S4coN5cc9EUy4uG0D7/pdf/full?v=1&s=PT&f=528&n=C
https://patentpak.cas.org/STN/patents/yEg_zio0sXY0gk0JECqwwsrGvZ6jH3ftoUJ8plhd4e9HBfANcO-A8g_uG0eZ7PMko_Z_7fLO3woCLSRZ1BReSvTweYIt23tJGEPhXcxWf6XT81S4coN5cc9EUy4uG0D7/pdf/marked-full?v=1&s=PT&f=528&n=C
https://patentpak.cas.org/STN/patents/viewer?d=yEg_zio0sXY0gk0JECqwwsrGvZ6jH3ftoUJ8plhd4e9HBfANcO-A8g_uG0eZ7PMko_Z_7fLO3woCLSRZ1BReSvTweYIt23tJGEPhXcxWf6XT81S4coN5cc9EUy4uG0D7&v=1&s=PT&f=528&n=C
https://patentscope.wipo.int/search/en/detail.jsf?docId=PCTUS2025021405&
https://register.epo.org/ipfwretrieve?lng=en&apn=US.2025021405.W&
https://patentpak.cas.org/STN/patents/yEg_zio0sXY0gk0JECqwwsrGvZ6jH3ftoUJ8plhd4e9vQ57Qhah0rwwVWPr4JgbSyq2z12FmE3DruyRo-OTAmuPJarGfvVgwYACOcoJZmjHFlkXRbeM1-lp3w3HUfoJQ/pdf/full?v=1&s=PT&f=528&n=C
https://patentpak.cas.org/STN/patents/yEg_zio0sXY0gk0JECqwwsrGvZ6jH3ftoUJ8plhd4e9vQ57Qhah0rwwVWPr4JgbSyq2z12FmE3DruyRo-OTAmuPJarGfvVgwYACOcoJZmjHFlkXRbeM1-lp3w3HUfoJQ/pdf/marked-full?v=1&s=PT&f=528&n=C
https://patentpak.cas.org/STN/patents/viewer?d=yEg_zio0sXY0gk0JECqwwsrGvZ6jH3ftoUJ8plhd4e9vQ57Qhah0rwwVWPr4JgbSyq2z12FmE3DruyRo-OTAmuPJarGfvVgwYACOcoJZmjHFlkXRbeM1-lp3w3HUfoJQ&v=1&s=PT&f=528&n=C
https://chemport-n.cas.org/chemport-n/?3FJ4BdTOAXmpSGaapHa5OUqJ2k13CLnc@MrncjRG3q6EoRKOz6FetD3TumsaJAZ0rgk@tX47C_Db6yNKU_TjVOmRizRNt33K0_qR13oOa67jI0gZz7rg@uVOGH8jZ12JB7E1qmiO0ia_Da7ktFkCHIO6HoohMNzFxqSRPiEDbHbW

CODEN: PIXXD2
DT Patent
LA English

FAN.CNT 1
PPPI
PATENT NO. KIND DATE LANGUAGE PatentPak
WO 2024215962 Al 20241017 English PDF | PDF+ | Interactive
CN 121002007 A 20251121 Chinese PDF
PI
PATENT NO. KIND DATE APPLICATION NO. DATE
WO 2024215962 Al 20241017 WO 2024-US24177 20240412
CN 121002007 A 20251121 CN 2024-80027585 20240412
EP 4695234 Al 20260218 EP 2024-725996 20240412
JP 2026515766 T 20260519 JP 2025-559681 20240412
PRAI WO 2023-CN87979 A 20230413
WO 2024-US24177 W 20240412
PSPI
PATENT NO. KIND STATUS STATUS DATE
WO 2024215962 Al Alive 20241024
CN 121002007 A Alive 20251127
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[EN] COMPOUNDS, COMPOSITIONS AND METHODS T R?
Abstract LR 10 )

[EN] The present disclosure relates generally to eukaryotic initiation factor 2B modulators, ) __,X1 } y

or a pharmaceutically acceptable salt, sterecisomer, mixture of stereocisomers or prodrug R3 Z hll X

thereof, and methods of making and using thereof. RY RS R I
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Title
[EN] THERAPEUTIC COMPOUNDS

Abstract

[EN] The present invention relates to compounds that are Nrf2 activators. The compounds have the
structural formula | defined herein. The present invention also relates to processes for the preparation
of these compounds, to pharmaceutical compositions comprising them, and to their use in the
treatment of diseases or disorders associated with Nrf2 activation.
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Title
[EN] NOVEL HETEROCYCLIC COMPOUNDS

Abstract

[EN] The present invention concerns compounds of Formula (1), pharmaceutically
acceptable salts, solvates or prodrugs thereof, pharmaceutical compositions comprising the
same, and the use of the same in treating or preventing a disease.

Formula (1)
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4. Family 70645634 (US2019337915 AA) View in PatBase
Title L

[EN] AMIDE COMPOUNDS AND USE THEREOF /@r Yy
Abstract Ry F N“'Rz
[EN] Disclosed are compounds of formula () below and pharmaceutically acceptable salts o]

thereof: (1), in which each of variables R4, Ry, R3, Ry, Rg, A, Ay, Ag, Ay, Xand Y is defined
herein. Also disclosed are methods for reducing the glycemic level and treating glucagon-
associated disorders with a compound of formula () or a salt thereof and a pharmaceutical
composition containing same.

(D

Y —X R4
A=A,

3N{\ H

International Class: A61K31/165; A61K31/41; A61K31/4245; C07D271/00; C07D271/02; C07D271/10; A61K31/4439; C07D271/107;
C07D413/04; A61P3/10; C07D263/54; C07D277/62; C07D413/12; C07D417/12; CO7D; A61K31/428; CO7D263/56; C07D271/06;
C07D277/64; A61K31/423; A61P43/00; C07D417/04; C07D263/57; CO7D277/66; A61K31/00; A61K31/195; A61K31/343; A61K31/44;
AG61K31/4427; A61K31/497; CO7C237/36; C07D213/63; CO7D213/81; C07D257/04;, CO7D271/113; C07D307/78; CO7D405/12;
C07D405/14; C07C233/92; C07D209/08; C07D213/90; C07D237/14; C07D239/34; CO07D271/07; C07D307/79; CO7D401/12;
C07D213/56; C07D231/18; C07D233/92; C07D307/81; CO7D333/60; C07D401/04; CO7D403/04; C07D405/04; CO7D471/04;
C07D491/04; A61K31/16; A61K31/395; C07C49/20; C07D257/02

Cooperative Patent Class: A61K31/4245; A61K31/428; A61P3/10; A61P43/00; C07C233/92; C07D209/08; C07D213/56;
C07D213/90; C07D231/18; C07D237/14; C07D239/34; C07D257/04; C07D263/56; C07D263/57; C07D271/06; CO7D271/07;
C07D271/10; CO07D271/107; CO7D271/113; C07D277/64; CO7D277/66; CO7D307/79; C07D307/81; C07D333/60; C07D401/04;
C07D401/12; CO07D403/04; C07D405/04; C07D405/12; CO7D405/14; C07D413/04; CO7D413/12; C07D417/04; CO7D417/12;
C07D471/04; C07D491/04; A61K31/165; C07C49/20

Family Information

Patent Number Publication Date | Application Number | Application Date

AU2018212473 AA 20190718 AU20180212473 20180122
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DE602018029536 D1 20220127 DE201860029536T 20180122
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5. Family 75512115 (US2020369655 AA) View in PatBase
Tite e J: .
[EN] NON-FUSED THIOPHENE DERIVATIVES AND THEIR USES _

Abstract }f -

[EN] The present invention relates to a new class of non-fused thiophene derivatives and their uses for 1 _ ! ! s

treating diseases such as infection, cancer, metabolic diseases, cardiovascular diseases, iron storage S F S
disorders and inflammatory disorders.

International Class: A61K31/381; A61P3/00; A61P31/04; A61P31/12; A61P35/00; C07D233/38;
AB1K31/397; A61K31/4025; A61K31/427; A61K31/4436; A61K31/537; A61K31/5377; A61P25/28;
A61P29/00; A61P31/00; A61P9/00; C07D333/38; CO7D409/12; C07D413/12; CO7D417/12;
C07D498/08; A61K31/506; A61K31/538; A61K31/351; A61P3/08; CO7D333/04; C07D409/04

Cooperative Patent Class: A61K31/381; A61K31/397; A61K31/506; A61K31/5377; A61K31/538;
AB1P25/28; A61P29/00; A61P3/00; A61P3/08; A61P31/04; A61P31/12; A61P35/00; A61P9/00;
C07D233/38; C07D333/04; C07D333/38; C07D409/04; CO7D409/12; C07D413/12; CO7D417/12
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Title :
[EN] INHIBITORS OF CELLULAR METABOLIC PROCESSES R p > e 5

Abstract

[EN] The present disclosure provides MAT2A inhibitor compounds that are useful as e . X
therapeutic agents for treating malignancies, and wherein the compounds conform to - - 1L
general formula (IA):

) (IA) c ._,. 1 ‘:‘ : .'_, I : N : ‘
P|~ " I ory
— '
RE,
)
RC TN
O

wherein RA, RB, RC, RD, and RE are defined herein.
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Title
[EN] NOVEL COMPOUNDS

Abstract

[EN] Compounds of formula (1) defined herein exhibit human neutrophil elastase inhibitory
properties and are useful for treating diseases and conditions in which HNE is implicated.
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Probable Patent Assignee: PULMAGEN THERAPEUTICS INFLAMMATION LTD

Assignees: CHIESI FARM SPA; CHIESI FARMACEUTICI S P A; CHIESI FARMA SPA; CHIESI FARM S P A; CHIESI FARMACEUTICI
S P AAN INC BUSINESS FORMING A JOINT STOCK CO OF ITALIAN NAT
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Non Std Assignees: CHIESI FARMACEUTICI SPA; CAPALDI CARMELIDA; HEALD ROBERT ANDREW,; ALCARAZ LILIAN; ARMANI
ELISABETTA; SUTTON JONATHAN MARK; ARGENTA DISCOVERY 2009 LTD; PULMAGEN THERAPEUTICS INFLAMMATION LTD

Inventors: ELISABETTA ARMANI; JONATHAN M SUTTON; ROBERT A HEALD; LILIAN ALCARAZ; CARMELIDA CAPALDI; CAPALDI
CARMELIDA; ARMANI ELISABETTA; ALCARAZ LILIAN; SUTTON JONATHAN MARK; HEALD ROBERT ANDREW; ROBERT
ANDREW HEALD; JONATHAN MARK SUTTON; CHIESI FARMACEUTICI S P A; SUTTON JONATHAN MARK JM; ALCARAZ LILIAN
L; HEALD ROBERT ANDREW RA; CAPALDI CARMELIDA C; ARMANI ELISABETTA E; MARK SUTTON JONATHAN; ANDREW
HEALD ROBERT

Non Std Inventors: SUTTON JONATHAN M; HEALD ROBERT A; CHIESI FARMACEUTICI SPA; CAPALDL CARMELIDA

Agent(s): LORD AND CO; WRAYS PTY LTD; BERESKIN AND PARR LLP SENCRL SRL; ESTUDIO CLARKE MODET AND CO
CHILE LIMITADA; KRAUS AND WEISERT PATENTANWAELTE PARTGMBB; BIANCHETTI BRACCO MINOJA SRL; CARPINTERO
MARIO; CLT PATENT AND TRADEMARK HK LTD; GEORGE WIDJOJO SH; REINHOLD COHN AND PARTNERS; EUGENIO PEREZ
PEREZ; AJ PARK; MARKS AND CLERK SINGAPORE LLP; ALI CAVUSOGLU; OBLON MCCLELLAND MAIER AND NEUSTADT LLP;
CONG TY LUAT TNHH T AND G; TGVN; MINOJA FABRIZIO

Designated States: AL; AT; BE; BG; CH; CY; CZ; DE; DK; EE; ES; FI; FR; GB; GR; HR; HU; IE; IS; IT; LI; LT; LU; LV; MC; MK; MT; NL;
NO; PL; PT; RO; RS; SE; SI; SK; SM; TR; BA; ME; AE; AG; AM; AO; AU; AZ; BB; BF; BH; BJ; BN; BR; BW; BY; BZ; CA; CF; CG; ClI;
CL; CM; CN; CO; CR; CU; DM; DO; DZ; EC; EG; GA; GD; GE; GH; GM; GN; GQ; GT; GW; HN; ID; IL; IN; IR; JP; KE; KG; KM; KN; KP;
KR; KZ; LA; LC; LK; LR; LS; LY; MA; MD; MG; ML; MN; MR; MW; MX; MY; MZ; NA; NE; NG; NI; NZ; OM; PA; PE; PG; PH; QA; RU;
RW; SA; SC; SD; SG; SL; SN; ST; SV; SY; SZ; TD; TG; TH; TJ; TM; TN; TT; TZ; UA; UG; US; UZ; VC; VN; ZA; ZM; ZW

Page 19 of 120



PatBase Export

8. Family 65978351 (US2018346479 AA)

Title
[EN] HETEROCYCLE COMPOUNDS AND USES THEREOF

Abstract

[EN] Compounds having the general formula (I) and pharmaceutical compositions that can be
used as Bruton's Tyrosine Kinase (BTK), ITK, JAK3, and selective mutant epidermal growth
factor receptor tyrosine kinase (EGFR-TK) inhibitor and their uses in the treatment of related
diseases and disorders such as cancer.
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International Class: C07D487/04; HO1L51/54; CO7D; HO1L; A61K31/519; A61K31/5377; A61P35/00; A61P35/02; A61P43/00;

C07D495/04
Cooperative Patent Class: A61P35/00; A61P35/02; A61P43/00; C07D495/04
US Class: 1/1; 514/260.1

Family Information

Patent Number Publication Date | Application Number | Application Date

AU2016362394 AA 20180621 AU20160362394 20161202
AU2016362394 BB 20210114 AU20160362394 20161202
CA3007110 AA 20170608 CA20163007110 20161202
CA3007110 C 20250708 CA20163007110 20161202
CN108473496 A 20180831 CN201680070882 20161202
CN108473496 B 20220201 CN201680070882 20161202
DE602016063852 D1 20211007 DE201660063852T 20161202
EP3383877 A1 20181010 EP20160871542 20161202
EP3383877 A4 20190501 EP20160871542 20161202
EP3383877 B1 20210915 EP20160871542 20161202
HK1260794 A1 20191220 HK20190120834 20190312
HK1260794 B 20220408 HK20190120834 20190312
JP2019501889 T2 20190124 JP20180529028T 20161202
JP6978003 B2 20211208 JP20180529028T 20161202
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Patent Number Publication Date | Application Number | Application Date

US10844074 BB 20201124 US20160780239 20161202
US2018346479 AA 20181206 US20160780239 20161202
WO17096100 A1 20170608 WO02016US64507 20161202

Priority Numbers: US20150262390P [20151203]; WO2016US64507 [20161202]; EP20160871542 [20161202]; US20160780239
[20161202]

Probable Patent Assignee: ZHEJIANG JIANFENG YIEN BIOTECHNOLOGY CO LTD

Assignees: SHANGHAI AEON BIOTECH CO LTD; ZHEJIANG JIANFENG YIEN BIOTECHNOLOGY CO LTD; ZHAI HAIXIAO; WU
FAN; WU ZHANGGUI

Non Std Assignees: SHANGHAI AEON BIOTECH CO; ZHEJIANG JIANFENG YIEN BIOTECHNOLOGY CO
Inventors: ZHAI HAIXIAO; WU FAN; WU ZHANGGUI
Non Std Inventors: HAIXIAO ZHAI; FAN WU; ZHANGGUI WU

Agent(s): DAVIES COLLISON CAVE PTY LTD; MCCARTHY TETRAULT LLP; KRAUSS JAN; DEACONS; RYUKA IP LAW FIRM;
DUANE MORRIS LLP; DUANE MORRIS LLP; KOWALSKI THOMAS J; LU DEBORAH L; LI KENING

Designated States: AL; AT; BE; BG; CH; CY; CZ; DE; DK; EE; ES; FI; FR; GB; GR; HR; HU; IE; IS; IT; LI; LT; LU; LV; MC; MK; MT; NL;
NO; PL; PT; RO; RS; SE; SI; SK; SM; TR; BA; ME; AE; AG; AM; AO; AU; AZ; BB; BF; BH; BJ; BN; BR; BW; BY; BZ; CA; CF; CG; ClI;
CL; CM; CN; CO; CR; CU; DJ; DM; DO; DZ; EC; EG; GA; GD; GE; GH; GM; GN; GQ; GT; GW; HN; ID; IL; IN; IR; JP; KE; KG; KM; KN;
KP; KR; KW; KZ; LA; LC; LK; LR; LS; LY; MA; MD; MG; ML; MN; MR; MW; MX; MY; MZ; NA; NE; NG; NI; NZ; OM; PA; PE; PG; PH;
QA; RU; RW; SA; SC; SD; SG; SL; SN; ST; SV; SY; SZ; TD; TG; TH; TJ; TM; TN; TT; TZ; UA; UG; US; UZ; VC; VN; ZA; ZM; ZW
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9. Family 67838273 (US2019144448 AA) View in PatBase

Title

[EN] PIPERIDINYL DERIVATIVES, A PROCESS FOR THEIR PREPARATION AND
PHARMACEUTICAL COMPOSITIONS CONTAINING THEM

Abstract
[EN] Compounds of formula (1):

OH
W—CH, /(sz" Ry
7 N
N

0 R,

@D

wherein R4, Ry, R3, nand W are as defined in the description.

Medicinal products containing the same which are useful in treating conditions requiring pro-apoptotic and/or anti-proliferative agents.

International Class: A61K31/381; A61K31/407; A61K31/4162; A61K31/4192; A61K31/424; A61K31/4353; A61K31/519; A61K31/52;
A61K31/53; A61P35/00; C07D471/04; CO7D471/12; C07D487/04; CO7D495/04; C07D498/04; CO7D513/04; CO7D513/12; A61P37/00;
C07D471/22; A61K; A61P; CO7D; A61P37/02; C07D401/14; A61K31/522; A61K31/5377; A61K45/00; A61P35/02; A61P37/06;
A61P43/00; CO7D473/00; C07D471/14; CO7D473/30; A61K31/00; CO7D487/00; C07D495/00; CO7D519/00; A61K31/4545; A61K45/06;
C07D211/32; C07D211/48

Cooperative Patent Class: A61K31/519; A61K45/06; A61P35/00; A61P37/02; CO7D401/14; C07D471/04; C07D487/04; C07D495/04
US Class: 514/265.1

Family Information

Patent Number Publication Date | Application Number | Application Date

AR108706 AA 20180919 AR2017P101587 20170609
AU2017277734 AA 20181220 AU20170277734 20170609
AU2017277734 BB 20210701 AU20170277734 20170609
BR112018075433 A2 20190319 BR201811075433 20170609
CA3027014 AA 20181207 CA20173027014 20170609
CA3027014 C 20210105 CA20173027014 20170609
CL2018003474 A1 20190524 CL20180003474 20181204
CN109311888 A 20190205 CN201780035584 20170609
CN109311888 B 20210914 CN201780035584 20170609
C020180013210 A2 20181228 C020180013210 20181206
CR20180564 A 20190304 CR20180000564 20170609
CU20180145 A7 20190704 CU20180000145 20170609
CY1122870 T1 20210505 CY20201100414T 20200506
DE602017011710 D1 20200305 DE201760011710T 20170609
DK3468974 T3 20200511 DK20170727927T 20170609
DOP2018000270 A 20190515 D0O20180000270 20181206
EA037211 B1 20210219 EA20180092838 20170609
EA201892838 A1 20190628 EA20180092838 20170609
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Patent Number Publication Date | Application Number | Application Date

ECSP18090144 A 20190131 EC20180090144 20181204
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KR20190016106 A 20190215 KR20197000834 20170609
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NI201800132 A 20190408 NI20180000132 20181207
NZ748946 A 20250627 NZ20170748946 20170609
PE20220567 A1 20220413 PE20180003159 20170609
PH2018502515 A 20190930 PH20180502515 20181128
PH2018502515 B 20211110 PH20180502515 20181128
PL3468974 T3 20200713 PL20170727927T 20170609
PT3468974 T 20200325 PT20170727927T 20170609
RS60029 B1 20200430 RS20200000266 20170609
RU2018147430 A 20200710 RU20180147430 20170609
RU2018147430 A3 20200710 RU20180147430 20170609
RU2743163 C2 20210215 RU20180147430 20170609
SG11201810629Q A1 20181228 SG20181110629 20170609
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Title
[EN] SMART GEL SEALANTS FOR WELL SYSTEMS

Abstract

[EN] Embodiments of the disclosure include swellable smart gel sealants. In certain
embodiments, the smart gel sealants reversibly swell when exposed to a certain trigger,
such as temperature or pH. In specific embodiments, the smart gel is disposed within voids
in a well and triggered to swell in order to seal the voids. One application of the smart gel
sealant is to seal the casing of a well against the leakage of gas, such as CO,.
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[EN] MODULATORS OF ATP-BINDING CASSETTE TRANSPORTERS

Abstract

[EN] Compounds of the present invention and pharmaceutically acceptable compositions thereof, are

useful as modulators of ATP-Binding Cassette ("ABC") transporters or fragments thereof, including

Cystic Fibrosis Transmembrane Conductance Regulator ("CFTR"). The present invention also relates i
to methods of treating ABC transporter mediated diseases using compounds of the present invention. AN ;
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12. Family 73130917 (US2020369633 AA) View in PatBase

Title

[EN] DIHYDROOXADIAZINONES R4 0] 0
Abstract \(

[EN] The present invention provides dihydrooxydiazinone compounds of general formula (1): R1 NH
in which R1, R2, R3, and R4, are as defined herein, methods of preparing said compounds, AN ~
intermediate compounds useful for preparing said compounds, pharmaceutical
compositions and combinations comprising said compounds and the use of said
compounds for manufacturing pharmaceutical compositions for the treatment or prophylaxis
of diseases, in particular of hyperproliferative diseases, as a sole agent or in combination R3
with other active ingredients.
R2
M
RY O

R! >, _NH

International Class: A61K31/5395; A61P35/00; C07D273/04; C07D413/10; C07D417/10; C07D487/18; CO7D491/107; CO7D471/04;
C7D491/107; CO7D; A61K31/55; A61K31/551; A61K45/00; A61P43/00; B01J31/24; C07D413/12; CO7D495/10; A61K31/5513

Cooperative Patent Class: A61K31/5395; A61P35/00; C07D273/04; C07D413/10; CO07D413/12; C07D417/10; C07D471/04;
C07D491/107; C07D495/10
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13. Family 67443337 (US2017355702 AA) View in PatBase

Title

[EN] SUBSTITUTED IMIDAZO[1,2-B]JPYRIDAZINES, SUBSTITUTED IMIDAZO[1,5-B] PYRIDAZINES, RELATED COMPOUNDS, AND
THEIR USE IN THE TREATMENT OF MEDICAL DISORDERS

Abstract

[EN] The invention provides substituted imidazo[1,2-b]pyridazine compounds, substituted imidazo[1,5-b]pyridazine compounds, related
compounds, compositions containing such compounds, medical kits, and methods for using such compounds and compositions to treat
medical disorders, e.g., Gaucher disease, Parkinson's disease, Lewy body disease, dementia, or multiple system atrophy, in a patient.
Exemplary substituted imidazo[1,2-b]pyridazine compounds described herein include substituted imidazo[1,2-b]pyridazine-3-
carboxamide compounds and variants thereof.

International Class: A61K31/519; A61P13/12; A61P25/08; A61P25/16; A61P25/18; A61P25/22; A61P25/24; A61P25/28; A61P27/06;
A61P3/10; A61P43/00; CO7D487/14; C07D491/048; C07D495/04; CO7D498/04; C07D513/04; A61K; A61P; CO7D; A61K31/4365;
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Title
[EN] THERAPEUTIC COMPOUNDS AND METHODS OF USE THEREOF

Abstract
[EN] The invention provides a compound of formula:
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or a salt thereof, wherein the variables RAA, n, ring A, ring B, R1a, R”’, R2, R3, R4, R5, RG, R7, R8, and R? have the meaning as

described herein, and compositions containing such compounds and methods for using such compounds and compositions.
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Title
[EN] HETEROCYCLE AMINES AND USES THEREOF

Abstract

[EN] Compounds and methods in the fields of chemistry and medicine are disclosed. Some of the
disclosed embodiments include compounds, compositions and methods of using heterocycle amines.

R! N_ _N
Some of the disclosed embodiments include heterocycle amines useful to treat inflammatory disorders. | = \E 2
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B SO S. _Het
Abstract H ':l)
[EN] or a pharmaceutically acceptable salt thereof, wherein the variables X, Y1-Y5, R1, R2, Y,E E,Y,‘L 3
R3, R4, and Het have the meaning as described herein, and compositions containing such T z R
compounds and methods for using such compounds and compositions. X R4
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Title e USIFA0 Liswtic aany: o Ragh Whscughyet evcening of compounds ming. 55 sopepesh: bl
[EN] NOVEL COMPOUNDS -

Abstract * 0l

[EN] The present invention relates to novel compounds and methods for the manufacture of

inhibitors of deubiquitylating enzymes (DUBS). In particular, the invention relates to the f w0 - Ei‘i"
inhibition of ubiquitin C-terminal hydrolase 30 or Ubiquitin Specific Peptidase 30 (USP30). - 05
The invention further relates to the use of DUB inhibitors in the treatment of conditions 1104

involving mitochondrial dysfunction and cancer. Compounds of the invention include PR M

compounds having the formula (I): (I) or a pharmaceutically acceptable salt thereof,
wherein R12, R1P, R1¢ R1d R'e R'f R19 RZ X L and A are as defined herein.

ey
1b
Rla R Rll:‘

L X
\N/
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wherein R1, R2, and R3 are as defined herein, and methods of making and using the same.

International Class: A61K31/415; A61K31/4155; A61K31/4523; A61P1/16; A61P1/18; A61P17/06; A61P19/02; A61P25/00;
A61P27/02; A61P29/00; A61P37/00; A61P37/02; CO7D231/12; C07D231/14; C07D401/04; C07D401/06; C07D401/14; CO7D405/06;
C07D405/14; C07D409/14; CO7D413/14; C07D417/14; A61P31/04; A61P35/00; C07D231/06; CO7D403/04; C07D405/04; CO7D487/04;
AG1K31/422; A61K31/4439; A61K31/454; A61K31/506; CO7D413/04; A61P1/00; A61P25/16; A61P25/28; C07D403/06; C07D409/06;
A61K; A61P; CO7D; A61K31/4545; A61K31/497; A61K31/5025; A61K31/5377; A61K45/00; A61P43/00; C07D403/14; C07D407/14;
C07D413/06; A61K31/00; A61P31/00; C07D231/00; C07D401/00; C07D403/00; C07D405/00; CO7D409/00; C07D413/00; CO7D417/00;
C07D487/00; CO7D403/10; CO7D405/10; A61P21/00

Cooperative Patent Class: A61K31/415; A61K31/4155; A61K31/422; A61K31/454; A61K31/4545; A61K31/506; A61K31/5377;
A61P21/00; A61P25/16; A61P25/28; A61P29/00; C07D231/06; C07D401/04; C07D401/06; CO7D401/14; C07D403/04; CO7D403/06;
C07D405/04; C07D405/06; CO7D405/14; C07D409/06; CO7D409/14; C07D413/04; CO7D413/14; C07D417/14; CO7D487/04;
A61P25/00; A61P31/04; A61P35/00

US Class: 1/1;514/236.5

Family Information

Patent Number Publication Date | Application Number | Application Date

AR104685 AA 20170809 AR2016P101442 20160517
AU2016263156 AA 20171116 AU20160263156 20160519
AU2016263156 BB 20181206 AU20160263156 20160519
AU2019201480 AA 20190328 AU20190201480 20190304
AU2019201480 BB 20200611 AU20190201480 20190304
AU2019201480 CA 20211125 AU20190201480 20190304
BR112017024941 A2 20180731 BR201711024941 20160519
BR112017024941 B1 20230815 BR201711024941 20160519
CA2986102 AA 20171115 CA20162986102 20160519
CA2986102 C 20240102 CA20162986102 20160519
CL2017002908 A1 20180420 CL20170002908 20171116
CL62921 B 20210922 CL20170002908 20171116

Page 47 of 120


https://www.patbase.com/mosget.asp?id=64061561&FileSave=US2018134665&pn=US2018134665&kd=AA
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=AR104685&kd=AA
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=AU2016263156&kd=AA
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=AU2016263156&kd=BB
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=AU2019201480&kd=AA
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=AU2019201480&kd=BB
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=AU2019201480&kd=CA
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=BR112017024941&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=BR112017024941&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=CA2986102&kd=AA
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=CA2986102&kd=C
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=CL2017002908&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=CL62921&kd=B
https://www.patbase.com/getimg/offline/?fn=64061561

PatBase Export May 19 2026

Patent Number Publication Date | Application Number | Application Date

CN107624111 A 20180123 CN201680029135 20160519
CN107624111 B 20201103 CN201680029135 20160519
CN112370452 A 20210219 CN202011082608 20160519
C020170011754 A2 20180209 C020170011754 20171117
CR20170524 A 20180122 CR20170000524 20160519
CY1124187 T1 20220527 CY20211100210T 20210311
DE602016049836 D1 20210107 DE201660049836T 20160519
DK3298002 T3 20210215 DK20160724975T 20160519
DOP2017000267 A 20180131 D020170000267 20171117
EA036452 B1 20201112 EA20170092535 20160519
EA201792535 A1 20181031 EA20170092535 20160519
EP3298002 A1 20180328 EP20160724975 20160519
EP3298002 B1 20201216 EP20160724975 20160519
ES2848398 T3 20210809 ES20160724975T 20160519
HK1245244 A1 20180824 HK20180104249 20180328
HK1245244 B 20210416 HK20180104249 20180328
HR20210300 T1 20210402 HR20210000300 20160519
HU053564 T2 20210728 HU20160724975T 20160519
1D201806053 A 20180608 ID2017P0008197 20160519
1L255246 AO 20171231 IL20160255246 20160519
11255246 A1 20201231 IL20160255246 20160519
IN201717038455 A 20180105 IN201717038455 20171030
IN409723 B 20221028 IN201717038455 20171030
JP2018515555 T2 20180614 JP20170560303T 20160519
JP2020143079 A2 20200910 JP20200079670 20200428
JP2021138731 A2 20210916 JP20210091574 20210531
JP6700311 B2 20200527 JP20170560303T 20160519
JP6893271 B2 20210623 JP20200079670 20160519
JP7204821 B2 20230116 JP20210091574 20160519
KR20180004733 A 20180112 KR20177033029 20160519
LT3298002 T 20210111 LT20160724975T 20160519
MA42109 A 20180328 MA20160042109 20160519
MA42109 B1 20210331 MA20160042109 20160519
MX2017014809 A1 20180209 MX20170014809 20171117
MX383935 B 20250314 MX20170014809 20171117
MY 192059 A 20220725 MY20170704350 20160519
NZ736665 A 20241025 NZ20160736665 20160519
PE05082018 A1 20180309 PE20170002383 20160519
PE20180508 A1 20180309 PE20170002383 20160519
PE20185082 A1 20180309 PE20170002383 20160519
PH2017502090 A 20180507 PH20170502090 20171117
PL3298002 T3 20210614 PL20160724975T 20160519
PT3298002 T 20201228 PT20160724975T 20160519
RS61568 B1 20210429 RS20210000313 20160519
SG11201708707U A1 20171228 SG20171108707 20160519

Page 48 of 120


https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=CN107624111&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=CN107624111&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=CN112370452&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=CO20170011754&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=CR20170524&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=CY1124187&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=DE602016049836&kd=D1
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=DK3298002&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=DOP2017000267&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=EA036452&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=EA201792535&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=EP3298002&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=EP3298002&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=ES2848398&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=HK1245244&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=HK1245244&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=HR20210300&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=HU053564&kd=T2
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=ID201806053&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=IL255246&kd=A0
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=IL255246&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=IN201717038455&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=IN409723&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=JP2018515555&kd=T2
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=JP2020143079&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=JP2021138731&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=JP6700311&kd=B2
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=JP6893271&kd=B2
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=JP7204821&kd=B2
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=KR20180004733&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=LT3298002&kd=T
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=MA42109&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=MA42109&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=MX2017014809&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=MX383935&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=MY192059&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=NZ736665&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=PE05082018&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=PE20180508&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=PE20185082&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=PH2017502090&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=PL3298002&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=PT3298002&kd=T
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=RS61568&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=SG11201708707U&kd=A1

PatBase Export May 19 2026

Patent Number Publication Date | Application Number | Application Date

S13298002 T1 20210430 S$120160031070T 20160519
SMT202100101 T1 20210315 SM20210000101T 20160519
TH1701006801 A 20191230 TH20171006801 20160519
TR202021108 T4 20210121 TR20200021108T 20160519
TW201718508 A 20170601 TW20160115117 20160517
TWI730959 B 20210621 TW20160115117 20160517
US10590085 BB 20200317 US20160575235 20160519
US10899716 BB 20210126 US20200778206 20200131
US11485710 BB 20221101 US20210156478 20210122
US2018134665 AA 20180517 US20160575235 20160519
US2020165205 AA 20200528 US20200778206 20200131
US2021253532 AA 20210819 US20210156478 20210122
US2023120185 AA 20230420 US20220935791 20220927
UY36680 A1 20161230 UY20160036680 20160517
VN10030747 B 20220125 VN20170005114 20160519
VN56622 A 20180326 VN20170005114 20171218
W0O16185423 A1 20161124 W020161B52948 20160519
ZA201707176 A 20190529 ZA20170007176 20171023

Priority Numbers: US20150163552P [20150519]; US20150167359P [20150528]; US20150197602P [20150728]; WO20161B52948
[20160519]; AU20190201480 [20190304]; AU20160263156 [20160519]; CN201680029135 [20160519]; EP20160724975 [20160519];
JP20170560303T [20160519]; JP20200079670 [20200428]; JP20170560303 [20160519]; JP20200079670 [20160519];
JP20210091574 [20210531]; US20160575235 [20160519]; US20200778206 [20200131]; US20170575235 [20171117];
US20210156478 [20210122]; US20220935791 [20220927]

Probable Patent Assignee: GLAXOSMITHKLINE PLC

Assignees: GLAXOSMITHKLINE IP DEV LTD; GLAXOSMITHKLINE INTELLECTUAL PROPERTY DEVELOPMENT LTD;
GLAXOSMITHKLINE PLC

Non Std Assignees: HARRIS PHILIP ANTHONY; FAUCHER NICOLAS ERIC; KING BRYAN W; WHITE GEMMA VICTORIA; SEHON
CLARK A; EIDAM PATRICK M; WISNOSKI DAVID DUFF; JEONG JAE U; GEORGE NICOLAS S; DAUGAN ALAIN CLAUDE MARIE;
DONCHE FREDERIC G; BANDYOPADHYAY DEEPAK; ANDERSON NIALL ANDREW; GLAXOSMITHKLINE INTELLECTUAL
PROPERTY DEVELOPMENT LIMITED; GLAXOSMITHKLINE INTELLECTUAL PROPERTY DEVELOPMENTLIMITED;
GLAXOSMITHKLINE INTELLECTUAL PROPERTY

Inventors: BRYAN W KING; NICOLAS S GEORGE; NIALL ANDREW ANDERSON; ALAIN CLAUDE DAUGAN; PATRICK M EIDAM,;
PHILIP ANTHONY HARRIS; NICOLAS ERIC FAUCHER; FREDERIC G DONCHE; GEMMA VICTORIA WHITE; JAE U JEONG;
DEEPAK MARIE BANDYOPADHYAY; CLARK A SEHON; DAVID DUFF WISNOSKI; HARRIS PHILIP ANTHONY; FAUCHER NICOLAS
ERIC; KING BRYAN W; WHITE GEMMA VICTORIA; SEHON CLARK A; EIDAM PATRICK M; WISNOSKI DAVID DUFF; JEONG JAE U;
GEORGE NICOLAS S; DAUGAN ALAIN CLAUDE MARIE; DONCHE FREDERIC G; BANDYOPADHYAY DEEPAK; ANDERSON NIALL
ANDREW; DEEPAK BANDYOPADHYAY; ALAIN CLAUDE MARIE DAUGAN; DAUGAN ALAIN; ANDERSON NIALL; KING BRYAN
WAYNE

Non Std Inventors: DONCHE; EIDAM; GEORGE; JEONG; KING; SEHON; DAUGAN ALAIN CLAUDEMARIE

Agent(s): DAVIES COLLISON CAVE PTY LTD; GOWLING WLG CANADA LLP; SARGENT AND KRAHN; SARGENT U0026 KRAHN;
CARLOS REINALDO OLARTE GARCIA; PRICE SUSANNA CLARE HOPLEY; JAKEMP LLP; ANGEL PONS ARINO; MARKS AND
CLERK; DR INDA CITRANINDA NOERHADI SS MA; LUZZATTO AND LUZZATTO; NAGAI HIROSHI; FERNANDO BECERRIL ORTA;
VICENTE OCTAVIO ESPEJO HINOJOSA; AHMET AYDOGAN; DJUNG JANE F; FITCH DUKE M; GIMMI EDWARD R; FISH AND
RICHARDSON PC; FISH AND RICHARDSON PC; CAIANIELLO DAVID; LI Z YING; STEPTOE AND JOHNSON LLP; STEPTOE AND
JOHNSON LLP; CONG TY TNHH MOT THANH VIEN SO HUU TRI TUE VCCI; VCCI IP CO LTD

Designated States: AL; AT; BE; BG; CH; CY; CZ; DE; DK; EE; ES; FI; FR; GB; GR; HR; HU; IE; IS; IT; LI; LT; LU; LV; MC; MK; MT; NL;
NO; PL; PT; RO; RS; SE; SI; SK; SM; TR; BA; ME; AE; AG; AM; AO; AU; AZ; BB; BF; BH; BJ; BN; BR; BW; BY; BZ; CA; CF; CG; ClI;
CL; CM; CN; CO; CR; CU; DM; DO; DZ; EC; EG; GA; GD; GE; GH; GM; GN; GQ; GT; GW; HN; ID; IL; IN; IR; JP; KE; KG; KM; KN; KP;
KR; KZ; LA; LC; LK; LR; LS; LY; MA; MD; MG; ML; MN; MR; MW; MX; MY; MZ; NA; NE; NG; NI; NZ; OM; PA; PE; PG; PH; QA; RU;
RW; SA; SC; SD; SG; SL; SN; ST; SV; SY; SZ; TD; TG; TH; TJ; TM; TN; TT; TZ; UA; UG; US; UZ; VC; VN; ZA; ZM; ZW

Page 49 of 120


https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=SI3298002&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=SMT202100101&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=TH1701006801&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=TR202021108&kd=T4
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=TW201718508&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=TWI730959&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=US10590085&kd=BB
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=US10899716&kd=BB
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=US11485710&kd=BB
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=US2018134665&kd=AA
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=US2020165205&kd=AA
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=US2021253532&kd=AA
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=US2023120185&kd=AA
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=UY36680&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=VN10030747&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=VN56622&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=WO16185423&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64061561&pn=ZA201707176&kd=A

PatBase Export

19. Family 57413173 (US2014303121 AA)

Title
[EN] HETEROCYCLIC COMPOUNDS AND USES THEREOF

Abstract

[EN] Heterocyclic compounds of formula (l), methods for their preparation, pharmaceutical
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[EN] PYRAZOLE COMPOUNDS AND THEIR USE AS T-TYPE CALCIUM CHANNEL R
BLOCKERS /=g

Y,
Abstract R _}‘jmﬁm
[EN] wherein X, Y, R1, R2, (R4)n, and (R5)m are as defined in the description, and to “'\(f“/ e ,lf\”
pharmaceutically acceptable salts of such compounds. These compounds are useful as X II =/
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[EN] ROR GAMMA (RORY) MODULATORS
Abstract o ;t
[EN] Novel compounds according to Formula | (Formula 1)
(Formula T) I
R,
Rig
Rys &Q
Rg
R; 5—0
R,
Alz o
|
14 Ay

or a pharmaceutically acceptable salt thereof wherein: A44-A14 are N or CR44, CR45, CR13, CR14, respectively, with the proviso that no
more than two of the four positions A can be simultaneously N; R¢ is C(2-6)alkyl, C(3-6)cycloalkyl, C(3-6)cycloalkylC(1-3)alkyl, (di)C(3-
6)cycloalkylamino or (di)(C(3-6)cycloalkylC(1-3)alkyl)amino; Rg is H, hydroxyethyl, methoxyethyl, C(1-6)alkyl, C(6-10)aryl, C(6-
10)arylC(1-3)alkyl, C(1-9)heteroaryl, C(1-9)heteroarylC(1-3)alkyl, C(3-6)cycloalkyl, (3-6)cycloalkylC(1-3)alkyl, C(2-5)heterocycloalkyl or
C(2-5)heterocycloalkyl-C(1-3)alkyl; the sulfonyl group with R4 is represented by one of Rz, Rg or Rg; Ry5is H, C(1-6)alkyl, C(3-
6)cycloalkyl, C(3-6)cycloalkylC(1-3)alkyl, C(6-10)aryl, C(6-10)arylC(1-3)alkyl, C(1-9)heteroaryl, C(1-9)heteroarylC(1-3)alkyl, C(2-
5)heterocycloalkyl or C(2-5)heterocycloalkylC(1-3)alkyl; and Rqg is C(1-6)alkyl, C(3-6)cycloalkyl, C(3-6)cycloalkylC(1-3)alkyl, C(6-
10)aryl, C(6-10)arylC(1-3)alkyl, C(1-9)heteroaryl, C(1-9)heteroarylC(1-3)alkyl, C(2-5)heterocycloalkyl or C(2-5)heterocycloalkylC(1-
3)alkyl. The compounds can be used as inhibitors of RORgamma and are useful for the treatment of RORgamma mediated diseases.

International Class: A61K31/10; A61K31/42; A61K31/44; A61P29/00; A61P37/00; C07C317/32; C07D213/81; C07D261/08; CO7D;
C07C311/46; A61K31/166; A61K31/18; A61K45/00; A61P1/04; A61P11/00; A61P11/06; A61P17/00; A61P17/06; A61P19/02;
A61P25/00; A61P33/02; A61P37/06; A61P43/00; A61P5/14; CO7C311/37; C07C317/40; A61K45/06

Cooperative Patent Class: A61K31/10; A61K31/166; A61K31/18; A61K31/42; A61K31/44; A61K45/06; A61P19/02; A61P29/00;
A61P37/00; C07C2601/02; CO7C311/27; C0O7C311/46; C07C317/32; C07D213/81; CO7D261/08

US Class: 1/1; 514/354

Family Information

Patent Number Publication Date | Application Number | Application Date

AR104880 AA 20170823 AR2016P101634 20160602
AU2016273353 AA 20180104 AU20160273353 20160603
AU2016273353 BB 20200827 AU20160273353 20160603

Page 56 of 120


https://www.patbase.com/mosget.asp?id=64272604&FileSave=CA2988002&pn=CA2988002&kd=AA
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=AR104880&kd=AA
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=AU2016273353&kd=AA
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=AU2016273353&kd=BB
https://www.patbase.com/getimg/offline/?fn=64272604

PatBase Export May 19 2026

Patent Number Publication Date | Application Number | Application Date

BR112017026223 A2 20180911 BR201711026223 20160603
BR112017026223 B1 20230711 BR201711026223 20160603
CA2988002 AA 20171201 CA20162988002 20160603
CA2988002 C 20230808 CA20162988002 20160603
CN108430974 A 20180821 CN201680043482 20160603
CN108430974 B 20210917 CN201680043482 20160603
DE602016029108 D1 20200220 DE201660029108T 20160603
EP3101009 A1 20161207 EP20150170765 20150605
EP3303293 A1 20180411 EP20160726888 20160603
EP3303293 B1 20200205 EP20160726888 20160603
ES2783824 T3 20200918 ES20160726888T 20160603
1L256038 AO 20180131 1L20160256038 20160603
1L256038 A1 20210228 IL20160256038 20160603
IN201717043488 A 20180302 IN201717043488 20171204
IN375111 B 20210827 IN201717043488 20171204
JP2018518480 T2 20180712 JP20170563090T 20160603
JP6754777 B2 20200916 JP20170563090T 20160603
KR102576004 B1 20230906 KR20187000282 20160603
KR20180040559 A 20180420 KR20187000282 20160603
MX2017015740 A1 20180424 MX20170015740 20171205
MX374728 B 20250306 MX20170015740 20171205
PL3303293 T3 20201005 PL20160726888T 20160603
PT3303293 T 20200409 PT20160726888T 20160603
RU2017145930 A 20190709 RU20170145930 20160603
RU2017145930 A3 20190927 RU20170145930 20160603
RU2735546 C2 20201103 RU20170145930 20160603
TR202005133 T4 20200421 TR20200005133T 20160603
US10556866 BB 20200211 US20160579164 20160603
US2018162815 AA 20180614 US20160579164 20160603
WO16193461 A1 20161208 WO2016EP62701 20160603

Priority Numbers: EP20150170765 [20150605]; WO2016EP62701 [20160603]; EP20160726888 [20160603]; RU20170145930
[20160603]

Probable Patent Assignee: LEAD PHARMA HOLDING BV

Assignees: LEAD PHARMA CEL MODELS IP BV; SANOF| SA; SANOFI; LEAD PHARMA HOLDING BV; NABUURS SANDER
BERNARDUS; LEAD PHARMA BV; CARLS JOSEPH MARIA GERARDUS BARBARA; LID FARMA KHOLDING BV

Non Std Assignees: CALS JOSEPH MARIA GERARDUS BARBARA

Inventors: NABUURS SANDER BERNARDUS; CALS JOSEPH MARIA GERARDUS BARBARA; JOSEPH MARIA GERARDUS
BARBARA CALS; SANDER BERNARDUS NABUURS; CARLS JOSEPH MARIA GERARDUS BARBARA; KALS JOSEF MARIYA
GERARDUS BARBARA; NABYUYURS SANDER BERNARDUS

Agent(s): GRIFFITH HACK; WATERMARK INTELLECTUAL PROPERTY PTY LTD; BERESKIN AND PARR LLP SENCRL SRL; DE
VRIES AND METMAN; GUSTAVO ADOLFO GONZALEZ PECES; PEARL COHEN ZEDEK LATZER BARATZ; MATSUI MITSUO;
CARLOS PEREZ DE LA SIERRA; YURIDICHESKAYA GORODISSKIJ | PARTNERY OOO FA; YURIDICHESKAYA GORODISSKJ |
PARTNERY UL BOLSHAYA SPASSKAYA D25 STR 3 MOSKVA 129090 OOO FA; ALI SEDA TUGUTLU; ALI SEDA TUGUTLU
IHSANIYE MAH CAN SOKAK DUENYA IS MRK K 6 NO 12 NILUEFER BURSA; MORRISON AND FOERSTER LLP; MORRISON AND
FOERSTER LLP; DE VRIES AND METMAN ET AL

Designated States: AL; AT; BE; BG; CH; CY; CZ; DE; DK; EE; ES; FI; FR; GB; GR; HR; HU; IE; IS; IT; LI; LT; LU; LV; MC; MK; MT; NL;
NO; PL; PT; RO; RS; SE; SI; SK; SM; TR; BA; ME; AE; AG; AM; AO; AU; AZ; BB; BF; BH; BJ; BN; BR; BW; BY; BZ; CA; CF; CG; ClI;
CL; CM; CN; CO; CR; CU; DM; DO; DZ; EC; EG; GA; GD; GE; GH; GM; GN; GQ; GT; GW; HN; ID; IL; IN; IR; JP; KE; KG; KM; KN; KP;

Page 57 of 120


https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=BR112017026223&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=BR112017026223&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=CA2988002&kd=AA
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=CA2988002&kd=C
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=CN108430974&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=CN108430974&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=DE602016029108&kd=D1
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=EP3101009&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=EP3303293&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=EP3303293&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=ES2783824&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=IL256038&kd=A0
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=IL256038&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=IN201717043488&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=IN375111&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=JP2018518480&kd=T2
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=JP6754777&kd=B2
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=KR102576004&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=KR20180040559&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=MX2017015740&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=MX374728&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=PL3303293&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=PT3303293&kd=T
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=RU2017145930&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=RU2017145930&kd=A3
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=RU2735546&kd=C2
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=TR202005133&kd=T4
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=US10556866&kd=BB
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=US2018162815&kd=AA
https://www.patbase.com/familyexplorer/public/index.php?fn=64272604&pn=WO16193461&kd=A1

PatBase Export May 19 2026

KR; KZ; LA; LC; LK; LR; LS; LY; MA; MD; MG; ML; MN; MR; MW; MX; MY; MZ; NA; NE; NG; NI; NZ; OM; PA; PE; PG; PH; QA; RU;
RW:; SA; SC; SD; SG; SL; SN; ST; SV; SY; SZ; TD; TG; TH; TJ; TM; TN; TT;: TZ; UA; UG; US; UZ; VC; VN; ZA; ZM; ZW

Page 58 of 120



PatBase Export May 19 2026

22. Family 51892828 (US2013317003 AA) View in PatBase

Title
[EN] HISTONE DEACETYLASE INHIBITORS

Abstract 80

[EN] This invention relates to generally inhibiting histone deacetylase ("HDAC") enzymes
(e.g., HDAC1, HDAC2, and HDACS3).
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[EN] N-(HETERO)ARYL-SUBSTITUTED HETEROYCLIC DERIVATIVES USEFUL FOR THE M T

TREATMENT OF DISEASES OR CONDITIONS RELATED TO THE CENTRAL NERVOUS SYSTEM S

Abstract

[EN] The present invention provides compounds of formula (I): compositions comprising such
compounds; the use of such compounds in therapy (for example in the treatment or prevention of a
disease, disorder or condition ameliorated by inhibition of a dopamine transporter); and methods of
treating patients with such compounds; wherein R', R, R3, R4, R%2, R®, R% R% R% R m n, A, L R
and B are as defined herein. AT

0 D1

R9a R‘}'b
1

Canadi - AL e -y

International Class: A61K31/4025; A61K31/409; A61K31/437; A61K31/4375; A61K31/4545; A61P25/00; C07D211/48; C07D401/04;
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Title

[EN] NOVEL COMPOUNDS
HO, R’
Abstract = |

[EN] The present invention provides compounds of formula (1) and pharmaceutically acceptable salts
thereof, wherein R1 and R2 are as defined in the specification, processes for their preparation, o i
pharmaceutical compositions containing them and their use in therapy.
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wherein R4, Ry, Rs, Rg, R7, Rq2, X, Y, A, E and n are as defined in the description.

Medicinal products containing the same which are useful in treating a condition requiring a pro-apoptotic agent.

International Class: A61K31/519; A61P35/00; A61P37/00; C07D495/04; C07H15/26; A61P37/06; C07D239/04; C07D333/04;
C07D487/04; A61K; A61P; CO7D; A61K31/5377; A61K39/395; A61K45/00; A61P35/02; A61P37/02; A61P43/00; A61K31/00;

C07D495/00; A61K31/341; A61K31/4155; A61K31/496

Cooperative Patent Class: A61K31/519; A61P35/00; A61P37/00; C07D495/04
US Class: 1/1; 514/260.1

Family Information

Patent Number Publication Date | Application Number | Application Date

AR105101 AA 20170906 AR2016P101879 20160623
AR105101 B1 20241108 AR2016P101879 20160623
AU2016282837 AA 20180118 AU20160282837 20160622
AU2016282837 BB 20200528 AU20160282837 20160622
BR112017027645 A2 20180828 BR201711027645 20160622
BR112017027645 B1 20230919 BR201711027645 20160622
CA2990089 AA 20171219 CA20162990089 20160622
CA2990089 C 20201103 CA20162990089 20160622
CL2017003163 A1 20180615 CL20170003163 20171211
CL59199 B 20200427 CL20170003163 20171211
CN107709334 A 20180216 CN201680039612 20160622
CN107709334 B 20210413 CN201680039612 20160622
C020170012830 A2 20180328 C020170012830 20171213
CR20170571 A 20180220 CR20170000571 20160622
CR20170590 A 20180226 CR20170000590 20160622

Page 72 of 120


https://www.patbase.com/mosget.asp?id=64524803&FileSave=FR3037956&pn=FR3037956&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=AR105101&kd=AA
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=AR105101&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=AU2016282837&kd=AA
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=AU2016282837&kd=BB
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=BR112017027645&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=BR112017027645&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=CA2990089&kd=AA
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=CA2990089&kd=C
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=CL2017003163&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=CL59199&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=CN107709334&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=CN107709334&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=CO20170012830&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=CR20170571&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=CR20170590&kd=A
https://www.patbase.com/getimg/offline/?fn=64524803

PatBase Export May 19 2026

Patent Number Publication Date | Application Number | Application Date

CU20170164 A7 20180508 CU20170000164 20160622
CY1120991 T1 20191211 CY20181101321T 20181210
DE602016006253 D1 20181031 DE201660006253T 20160622
DK3313850 T3 20190128 DK20160731158T 20160622
EA034587 B1 20200225 EA20180090123 20160622
EA201890123 A1 20180531 EA20180090123 20160622
ECSP17082546 A 20180228 EC20170082546 20171214
EP3313850 A1 20180502 EP20160731158 20160622
EP3313850 B1 20181003 EP20160731158 20160622
ES2703997 T3 20190313 ES20160731158T 20160622
FR3037956 A1 20161230 FR20150055747 20150623
FR3037956 B1 20170804 FR20150055747 20150623
GE20207075 B 20200310 GE20160014679 20160622
HK1250234 A1 20181207 HK20180109702 20180726
HK1252113 A1 20190517 HK20180111502 20180906
HR20181806 T1 20181228 HR20180001806 20160622
15201806583 A 20180706 ID2017P0009294 20160622
ID65974 B 20191231 ID2017P0009294 20160622
1L256191 AO 20180228 1L20160256191 20160622
1L256191 A1 20200331 1L20160256191 20160622
IN201717044564 A 20180309 IN201717044564 20171212
IN385186 B 20211231 IN201717044564 20171212
JO3430 B 20191020 JO20160000126 20160622
JP2018522856 T2 20180816 JP20170566280T 20160622
JP6741698 B2 20200819 JP20170566280T 20160622
KR102620905 B1 20240104 KR20187002016 20160622
KR20180015261 A 20180212 KR20187002016 20160622
LT3313850 T 20181126 LT20160731158T 20160622
MA42232 A 20161229 MA20160042232 20160622
MA42232 B1 20181130 MA20160042232 20160622
MD3313850 T2 20190228 MD2018E000440T 20160622
MX2017016996 A1 20180823 MX20170016996 20160622
MX368845 B 20191018 MX20170016996 20160622
MY189472 A 20220216 MY20170704883 20160622
NZ738459 A 20240531 NZ20160738459 20160622
NZ738459 B 20240903 NZ20160738459 20160622
PE01112019 A1 20190115 PE20170002702 20160622
PE20190111 A1 20190115 PE20170002702 20160622
PH2017502266 A 20180611 PH20170502266 20171211
PH2017502266 B 20210113 PH20170502266 20171211
PL3313850 T3 20190430 PL20160731158T 20160622
PT3313850 T 20181129 PT20160731158T 20160622
RS57961 B1 20190131 RS20180001327 20160622
RU2018102372 A 20190723 RU20180102372 20160622
RU2018102372 A3 20191106 RU20180102372 20160622

Page 73 of 120


https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=CU20170164&kd=A7
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=CY1120991&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=DE602016006253&kd=D1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=DK3313850&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=EA034587&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=EA201890123&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=ECSP17082546&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=EP3313850&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=EP3313850&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=ES2703997&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=FR3037956&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=FR3037956&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=GE20207075&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=HK1250234&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=HK1252113&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=HR20181806&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=ID201806583&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=ID65974&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=IL256191&kd=A0
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=IL256191&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=IN201717044564&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=IN385186&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=JO3430&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=JP2018522856&kd=T2
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=JP6741698&kd=B2
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=KR102620905&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=KR20180015261&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=LT3313850&kd=T
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=MA42232&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=MA42232&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=MD3313850&kd=T2
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=MX2017016996&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=MX368845&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=MY189472&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=NZ738459&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=NZ738459&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=PE01112019&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=PE20190111&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=PH2017502266&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=PH2017502266&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=PL3313850&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=PT3313850&kd=T
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=RS57961&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=RU2018102372&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=RU2018102372&kd=A3

PatBase Export May 19 2026

Patent Number Publication Date | Application Number | Application Date

RU2747673 C2 20210512 RU20180102372 20160622
SA517390583 B1 20220220 SA20170390583 20171221
SI3313850 T1 20190131 S120160030123T 20160622
SV2017005588 A 20180601 SV20170005588 20171212
TH1701007724 A 20191111 TH20171007724 20160622
TN2017000521 A1 20190412 TN20170000521 20160622
TR201816636 T4 20181121 TR20180016636T 20160622
TW201712018 A 20170401 TW20160119598 20160622
TWI1631124 B 20180801 TW20160119598 20160622
UA123267 C2 20210310 UA20180000620 20160622
US10457687 BB 20191029 US20160737783 20160622
US2019031675 AA 20190131 US20160737783 20160622
UY36733 A1 20161230 UY20160036733 20160616
VN10028214 B 20210525 VN20170005203 20160622
VN58182 A 20180725 VN20170005203 20171221
W0O16207226 A1 20161229 WO2016EP64436 20160622
ZA201708555 A 20211124 ZA20170008555 20171215

Priority Numbers: FR20150055747 [20150623]; WO2016EP64436 [20160622]; WO2016EP64417 [20160622]; EP20160731158
[20160622]; RU20180102372 [20160622]

Probable Patent Assignee: SERVIER LAB

Assignees: LES LABORATOIRES SERVIER SOCIETE ANONYME; VERNALIS RAND D LTD; LES LABORATOIRES SERVIER;
SERVIER LAB; VERNALIS R D LTD; VERNALIS RAND D LTD; VERNALIS RANDD LTD; LE LABORATUAR SERVE; LES
LABORATOIRES SERVIER INDUSTRIE

Non Std Assignees: CSEKEI MARTON; ONDI LEVENTE; BALINT BALAZS; PROSZENYAK AGNES; CHEN | JEN; GENESTE
OLIVIER; DAVIDSON JAMES EDWARD PAUL; SZLAVIK ZOLTAN; MURRAY JAMES BROOKE; SIPOS SZABOLCS; RADICS
GABOR; PACZAL ATTILA; BRUNO ALAIN; SZABO ZOLTAN; PERRON SIERRA FRANCOISE; KOTSCHY ANDRAS; VERNALIS R
U0026D LTD; VERNALIS RAND D LTD WINNERSH; VERNALIS LTD

Inventors: LEVENTE ONDI; OLIVIER JEN GENESTE; JAMES BROOKE MURRAY; JAMES EDWARD PAUL DAVIDSON; ANDRS
KOTSCHY; GNES PROSZENYK; GBOR RADICS; | CHEN; ATTILA PACZAL; ZOLTN SZAB; FRANOISE PERRON SIERRA;
SZABOLCS SIPOS; ALAIN BRUNO; ZOLTN SZLVIK; BALZS BLINT; MRTON CSKEI; PERRON SIERRA FRANCOISE; PROSZENYAK
AGNES; SIPOS SZABOLCS; RADICS GABOR; ONDI LEVENTE; MURRAY JAMES BROOKE; DAVIDSON JAMES EDWARD PAUL,;
CHEN | JEN; GENESTE OLIVIER; BRUNO ALAIN; KOTSCHY ANDRAS; PACZAL ATTILA; SZABO ZOLTAN; SZLAVIK ZOLTAN;
BALINT BALAZS; CSEKEI MARTON; ZOLTAN SZLAVIK; ZOLTAN SZABO; MARTON CSEKEI; ANDRAS KOTSCHY; OLIVIER
GENESTE; | JEN CHEN; GABOR RADICS; AGNES PROSZENYAK; FRANCOISE PERRON SIERRA; BALAZS BALINT; PERRON
SIERRA FRANAOISE; CHANRION MAIA; VERNALIS RAND D LTD; LES LABORATOIRES SERVIER; SZLAVIK ZOLT N; SZABO
ZOLT N; CS KEI M RTON; KOTSCHY ANDR S; RADICS G BOR; PERRON SIERRA FRAN OISE; BALINT BAL ZS; CSKEI M RTON;
PERRON SIERRA FRAN:OISE; SLAVIK ZOLTAN; SABO ZOLTAN; CHEKEJ MARTON; PATSAL ATTILA; KOCHI ANDRASH; BRYUNO
ALEN; ZHENEST OLIVE; CHEN ITSZEN; DEJVIDSON DZHEJMS EDUARD POL; MYURREJ DZHEJMS BRUK; RADICH GABOR;
SHIPOSH SABOLCH; PROSENYAK AGNESH; BALINT BALAZH; PERRON SERRA FRANSUAZ; CSEKIE MARTON; BROKE JAMES
MURRAY; DADVISON JAMES EDWARD PAUL; PROZSENYAK AGNES; BALINT BALAKS; SZLAVIK SOLTAN; SIPOS SZABOLES

Non Std Inventors: BALIN BALAZS; SCEKEI MARTON; SZLVIK ZOLTN; SZAB ZOLTN; CSKEI MRTON; KOTSCHY ANDRS;
RADICS GBOR; PROSZENYK GNES; PERRON SIERRA FRANOISE; BLINT BALZS; PERRON SERRA FRANSUA; CHEN IJEN;
PERRONSIERRA FRANCOISE

Agent(s): ALLENS PATENT AND TRADE MARK ATTORNEYS; NORTON ROSE FULBRIGHT CANADA LLP SENCRL SRL;
JOHANSSON AND LANGLOIS; JOHANSSON U0026 LANGLOIS; CLAUDETTE VERNOT HERNANDEZ; TER MEER STEINMEISTER
AND PARTNER PATENTANWAELTE MBB; LES LABORATOIRES SERVIER; ZHONGZI IP; PROF DR TOETI HERATY N
ROOSSENO; REINHOLD COHN AND PARTNERS; TSUKUNI AND ASSOCIATES; VICTOR GARRIDO CRUZ; AJ PARK;
EVROMARKPAT VESELITSKIJ MAKSIM BORISOVICH; CEMEN KARABAG; HUESCHEN AND SAGE; HUESCHEN AND SAGE;
CONG TY LUAT TNHH TAND G; TGVN

Designated States: AL; AT; BE; BG; CH; CY; CZ; DE; DK; EE; ES; FI; FR; GB; GR; HR; HU; IE; IS; IT; LI; LT; LU; LV; MC; MK; MT; NL;
NO; PL; PT; RO; RS; SE; SI; SK; SM; TR; BA; ME; AE; AG; AM; AO; AU; AZ; BB; BF; BH; BJ; BN; BR; BW; BY; BZ; CA; CF; CG; CI;
CL; CM; CN; CO; CR; CU; DM; DO; DZ; EC; EG; GA; GD; GE; GH; GM; GN; GQ; GT; GW; HN; ID; IL; IN; IR; JP; KE; KG; KM; KN; KP;

Page 74 of 120


https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=RU2747673&kd=C2
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=SA517390583&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=SI3313850&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=SV2017005588&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=TH1701007724&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=TN2017000521&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=TR201816636&kd=T4
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=TW201712018&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=TWI631124&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=UA123267&kd=C2
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=US10457687&kd=BB
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=US2019031675&kd=AA
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=UY36733&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=VN10028214&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=VN58182&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=WO16207226&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=64524803&pn=ZA201708555&kd=A

PatBase Export May 19 2026

KR; KZ; LA; LC; LK; LR; LS; LY; MA; MD; MG; ML; MN; MR; MW; MX; MY; MZ; NA; NE; NG; NI; NZ; OM; PA; PE; PG; PH; QA; RU;
RW:; SA; SC; SD; SG; SL; SN; ST; SV; SY; SZ; TD; TG; TH; TJ; TM; TN; TT;: TZ; UA; UG; US; UZ; VC; VN; ZA; ZM; ZW

Page 75 of 120



PatBase Export May 19 2026

27. Family 47830833 (US2012277230 AA) View in PatBase

Title
[EN] COMPOUNDS USEFUL FOR TREATING CANCER

Abstract

[EN] The present invention relates to compound (I) wherein: means a pyridazine, a pyrimidine or a
pyrazine group, R independently represent a hydrogen atom, a halogen atom or a group chosen among
a CN group, a hydroxyl group, a COOR1 group, a (C1-C3)fluoroalkyl group, a (C1-C3)fluoroalkoxy
group, a NO2 group, a NR1R2 group, a (C1-C4)alkoxy group, a phenoxy group and a (C1-C3)alkyl
group, said alkyl being optionally mono-substituted by a hydroxyl group, nis 1,2 or3,nis1or2,Ris a
hydrogen atom, a halogen atom or a group chosen among a (C1-C3)alkyl group, a hydroxyl group, a
COOR1 group, a NO2 group, a NR1R2 group, a morpholinyl or a morpholino group, a N-
methylpiperazinyl group, a (C1-C3)fluoroalkyl group, a (C1-C4)alkoxy group and a CN group, Zis N or
C,YisNorC,XisNorC,WisNorC, TisNorC, Uis N or C, for use as an agent for preventing,
inhibiting or treating cancer. Some of said compounds are new and also form part of the invention. -
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https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CN104945378&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CN104945379&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CN104945379&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CN106905232&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CN106905232&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CN106928194&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CN106928194&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CN106928205&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CN106928205&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CN109776496&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CN109776496&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CN113004249&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CU20110228&kd=A7
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CU20110229&kd=A7
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CU20110230&kd=A7
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CU20150024&kd=A7
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CU20150025&kd=A7
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CU20150027&kd=A7
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CU20150028&kd=A7
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CuU24093 B
Cu24124 B
CuU24245 B
CU24319 B
Cu24322 B
CuU24323 B
CuU24461B
DE602010058409 D1

DE602010068597 D1

DE602010068644 D1

DE602010069279 D1

DE602010069280 D1

DK2440545 T3
DK2440546 T3
DK2440547 T3
DK3517534 T3
EP2261214 A1
EP2266972 A1
EP2440545 A2
EP2440545 B1
EP2440546 A2
EP2440546 B1
EP2440547 A2
EP2440547 B1
EP3517534 A1
EP3517534 B1
EP3521283 A1
EP3521283 B1
EP4198022 A1
ES2736198 T3
ES2938532 T3
ES2940885 T3
ES2985082 T3
F12440546 T3
F12440547 T3
FI3517534 T3
HK1173153 A1
HK1173153 B
HK1173447 A1
HK1173447 B
HK1173726 A1
HK1173726 B
HK1200363 A1
HK1200363 B
HK1212702 A1

20150429
20150827
20170202
20180208
20180208
20180208
20200103
20190509
20221229
20230105
20240321
20240321
20190722
20230327
20230220
20240527
20101215
20101229
20120418
20190424
20120418
20221228
20120418
20221130
20190731
20240228
20190807
20240228
20230621
20191226
20230412
20230512
20241104
20230330
20230314
20240516
20130510
20141010
20130516
20170721
20130524
20161028
20150807
20180504
20160617

CU20110000230
CU20110000229
CU20150000024
CU20150000028
CU20150000025
CU20150000027
CU20110000228
DE201060058409T
DE201060068597T
DE201060068644T
DE201060069279T
DE201060069280T
DK20100728368T
DK20100728369T
DK20100757474T
DK20190157827T
EP20090162630
EP20090305540
EP20100728368
EP20100728368
EP20100728369
EP20100728369
EP20100757474
EP20100757474
EP20190157827
EP20190157827
EP20190157824
EP20190157824
EP20220193611
ES20100728368T
ES20100757474T
ES20100728369T
ES20190157827T
F120100728369T
F120100757474T
F120190157827T
HK20130100514
HK20130100514
HK20130100731
HK20130100731
HK20130100736
HK20130100736
HK20150101062
HK20150101062
HK20160100761

20111212
20111212
20150317
20100614
20100614
20100614
20111212
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20090612
20090612
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20130111

20130111

20130117
20130117
20130117
20130117
20150130
20150130
20130117
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https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CU24124&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CU24245&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CU24319&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CU24322&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CU24323&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=CU24461&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=DE602010058409&kd=D1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=DE602010068597&kd=D1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=DE602010068644&kd=D1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=DE602010069279&kd=D1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=DE602010069280&kd=D1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=DK2440545&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=DK2440546&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=DK2440547&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=DK3517534&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=EP2261214&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=EP2266972&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=EP2440545&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=EP2440545&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=EP2440546&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=EP2440546&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=EP2440547&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=EP2440547&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=EP3517534&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=EP3517534&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=EP3521283&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=EP3521283&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=EP4198022&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=ES2736198&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=ES2938532&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=ES2940885&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=ES2985082&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=FI2440546&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=FI2440547&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=FI3517534&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK1173153&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK1173153&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK1173447&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK1173447&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK1173726&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK1173726&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK1200363&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK1200363&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK1212702&kd=A1
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HK1212702 B 20200221 HK20160100761 20130117
HK1212990 A1 20160624 HK20160101060 20130117
HK1212990 B 20190920 HK20160101060 20130117
HK1213246 A1 20160630 HK20160101079 20130117
HK1213246 B 20190920 HK20160101079 20130117
HK1213247 A1 20160630 HK20160101080 20130117
HK1213247 B 20190927 HK20160101080 20130117
HK1239659 A1 20180511 HK20170112812 20171204
HK1239659 B 20200612 HK20170112812 20171204
HK1239660 A1 20180511 HK20170112813 20171204
HK1239660 B 20200828 HK20170112813 20171204
HK1239661 A1 20180511 HK20170112814 20171204
HK1239661 B 20200612 HK20170112814 20171204
HK40009312 A1 20200626 HK20190132487 20191120
HK40009312 B 20220318 HK20190132487 20191120
HK40053564 A1 20220211 HK20214043269 20211129
HK40086860 A1 20230901 HK20234076240 20230720
HR20191460 T1 20191115 HR20190001460 20100614
HR20230143 T1 20230331 HR20230000143 20100614
HR20230248 T1 20230414 HR20230000248 20100614
HR20240582 T1 20240719 HR20240000582 20100614
HU045548 T2 20191230 HU20100728368T 20100614
HU061262 T2 20230528 HU20100757474T 20100614
INO4950KN2011 A 20160715 IN2011KN04950 20111208
INO4951KN2011 A 20160805 IN2011KN04951 20111208
INO4952KN2011 A 20160826 IN2011KN04952 20111208
IN310608 B 20190405 IN2011KN04950 20111208
IN316485 B 20190726 IN2011KN04951 20111208
IN356133 B 20210122 IN2011KN04952 20111208
JP2012529493 T2 20121122 JP20120514585T 20100614
JP2012529494 T2 20121122 JP20120514586T 20100614
JP2012529495 T2 20121122 JP20120514587T 20100614
JP2015155453 A2 20150827 JP20150090437 20150427
JP2015187150 A2 20151029 JP20150120566 20150615
JP2015187151 A2 20151029 JP20150120567 20150615
JP2015187152 A2 20151029 JP20150120568 20150615
JP2016128461 A2 20160714 JP20160006103 20160115
JP2016128462 A2 20160714 JP20160006104 20160115
JP2016128463 A2 20160714 JP20160006105 20160115
JP2016135776 A2 20160728 JP20160006102 20160115
JP2016147850 A2 20160818 JP20160006101 20160115
JP2017137341 A2 20170810 JP20170070251 20170331
JP2017137342 A2 20170810 JP20170071704 20170331
JP2017222639 A2 20171221 JP20170101011 20170522
JP2018162290 A2 20181018 JP20180119761 20100614
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https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK1212702&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK1212990&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK1212990&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK1213246&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK1213246&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK1213247&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK1213247&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK1239659&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK1239659&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK1239660&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK1239660&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK1239661&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK1239661&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK40009312&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK40009312&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK40053564&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HK40086860&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HR20191460&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HR20230143&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HR20230248&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HR20240582&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HU045548&kd=T2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=HU061262&kd=T2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=IN04950KN2011&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=IN04951KN2011&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=IN04952KN2011&kd=A
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=IN310608&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=IN316485&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=IN356133&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP2012529493&kd=T2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP2012529494&kd=T2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP2012529495&kd=T2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP2015155453&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP2015187150&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP2015187151&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP2015187152&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP2016128461&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP2016128462&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP2016128463&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP2016135776&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP2016147850&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP2017137341&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP2017137342&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP2017222639&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP2018162290&kd=A2
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Patent Number Publication Date | Application Number | Application Date

JP2018162291 A2
JP2018162292 A2
JP2020045342 A2
JP5826745 B2
JP5905385 B2
JP6041671 B2
JP6149127 B2
JP6149128 B2
JP6149129 B2
JP6150445 B2
JP6154922 B2
JP6158250 B2
JP6158251 B2
JP6336650 B2
JP6378802 B2
JP6419243 B2
JP6606577 B2
JP6694476 B2
JP7042245 B2
KR101769616 B1
KR101789275 B1
KR101863021 B1
KR101897221 B1
KR101973348 B1
KR101982461 B1
KR101982462 B1
KR101982463 B1
KR102016889 B1
KR102016890 B1
KR102016891 B1
KR102016892 B1
KR102016893 B1
KR20120049860 A
KR20120051643 A
KR20120054585 A
KR20170092720 A
KR20170124646 A
KR20180100735 A
KR20180100736 A
KR20180100737 A
KR20180101727 A
KR20190018567 A
KR20190018568 A
KR20190018569 A
KR20190018570 A

20181018
20181018
20200326
20151202
20160420
20161214
20170614
20170614
20170614
20170621
20170628
20170705
20170705
20180606
20180822
20181107
20191113
20200513
20220325
20170818
20171120
20180530
20180910
20190426
20190524
20190524
20190524
20190830
20190830
20190830
20190830
20190830
20120517
20120522
20120530
20170811

20171110

20180911

20180911

20180911

20180913
20190222
20190222
20190222
20190222

JP20180119762
JP20180119763
JP20190191500
JP20120514586T
JP20120514587T
JP20120514585T
JP20160006101
JP20160006102
JP20160006104
JP20160006105
JP20160006103
JP20150120567
JP20150120568
JP20170071704
JP20170101011
JP20170070251
JP20180119762
JP20180119761
JP20190191500
KR20127000916
KR20127000915
KR20177021820
KR20177031675
KR20187025624
KR20187025623
KR20187025625
KR20187025626
KR20197004604
KR20197004605
KR20197004606
KR20197004607
KR20197004608
KR20127000916
KR20127000914
KR20127000915
KR20177021820
KR20177031675
KR20187025623
KR20187025624
KR20187025626
KR20187025625
KR20197004604
KR20197004605
KR20197004606
KR20197004607

20180625
20180625
20100614
20100614
20100614
20100614
20160115
20160115
20160115
20160115
20160115
20150615
20150615
20170331
20170522
20170331
20180625
20180625
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
20100614
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https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP2018162291&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP2018162292&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP2020045342&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP5826745&kd=B2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP5905385&kd=B2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP6041671&kd=B2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP6149127&kd=B2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP6149128&kd=B2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP6149129&kd=B2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP6150445&kd=B2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP6154922&kd=B2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP6158250&kd=B2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP6158251&kd=B2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP6336650&kd=B2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP6378802&kd=B2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP6419243&kd=B2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP6606577&kd=B2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP6694476&kd=B2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=JP7042245&kd=B2
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=KR101769616&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=KR101789275&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=KR101863021&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=KR101897221&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=KR101973348&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=47830833&pn=KR101982461&kd=B1
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PHARMACEUTICAL COMPOSITIONS CONTAINING THEM

Abstract
[EN] Compounds of formula (1):
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wherein R4, Ry, R3, Ry, Rs, Rg, R7, Ry3, Ry, Ry, Aand n are as defined in the description.
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[EN] NOVEL COMPOUNDS == T
Abstract T

[EN] The present invention provides compounds of formula (1) and pharmaceutically acceptable salts
thereof,

. (D
R L

R2

Canadi - - -y
/

1 Rl

wherein X1, X2, X3, Y1, Y2, R1, R2 and R3 are as defined in the specification, processes for their preparation, pharmaceutical
compositions containing them and their use in therapy.
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[EN] THIENOPYRIMIDINE DERIVATIVES, A PROCESS FOR THEIR PREPARATION AND
PHARMACEUTICAL COMPOSITIONS CONTAINING THEM

Abstract

[EN] Compounds of formula (1): wherein R1, R2, R3, R4, R5, R6, R7, R12, X, Aand n are
as defined in the description. Medicinal products containing the same which are useful in
treating pathologies involving a deficit in apoptosis, such as cancer, auto-immune diseases,
and diseases of the immune system. 0
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Title
[EN] THERAPEUTIC COMPOUNDS /
N/
Abstract \ tR n
lFi‘)-.- w
[EN] The present invention provides compounds of formula (1) and pharmaceutically
acceptable salts thereof in which m, n, W, X, Y, Z, R, R1, R2, R3 and R4 are as defined in

the specification, for use in therapy. R

International Class: A61K31/454; A61K31/4545; A61P25/18; C07D401/12; CO7D401/14;

A61P25/00; A61K; A61P; CO7D; A61K45/00; A61P25/04; A61P25/20; A61P25/24; ol
A61P25/28; A61P29/00; A61P43/00; A61K31/00; C07D401/00; A61K45/06; CO7D211/96;

A61K31/4155; CO7D211/44; C07D231/18

Cooperative Patent Class: A61K31/454; A61K31/4545; A61K45/06; A61P25/00;
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US Class: 1/1; 514/318; 514/319; 514/326; 546/193; 546/206; 546/211
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Title

[EN] PYRROLE COMPOUNDS, A PROCESS FOR THEIR PREPARATION AND PHARMACEUTICAL
COMPOSITIONS CONTAINING THEM

Abstract

[EN] Compounds of formula (I): wherein A1, A2, Ra, Rb, Rc, Rd, R3, R4, R5 and T are as defined in the
description. Medicinal products containing the same which are useful in treating pathologies involving a
deficit in apoptosis, such as cancer, auto-immune diseases, and diseases of the immune system.

International Class: A61K31/47; A61P35/00; C07D403/10; CO7D403/14; C07D401/10; CO7D401/14; Rl 3
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C07D217/24; A61P35/02; C07D217/16; A61K31/496; A61K31/5377; A61P37/06; CO7D413/14;

A61K31/4709; A61P37/02; A61K31/437; C07D207/30; CO7D207/44; C07D209/04; CO7D213/02;

C07D215/14; C07D217/12; A61K31/40; CO7D207/34; A61K31/5383; A61P25/28; C07D487/04; L]
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C07D; C07D207/32; A61K31/4178; A61K31/4439; A61K9/20; A61K31/397; A61K31/497; A61K31/506;

A61K41/00; A61K45/00; A61P43/00; CO7D409/14; C07D491/107; C07D401/12; CO7D401/04;

A61K31/436; C07D491/052; A61K31/16; A61K31/166; A61K31/4375; C07C233/64; C07C233/65;
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Title

[EN] NOVEL COMPOUNDS 0.\/0 Q
R—O0—L \5/ B2

Abstract Wm_v/ ~n

[EN] The present invention relates to compounds of formula (1): wherein Q is selected from X\ [ H FAA

O or S; R'is a 5-membered nitrogen-containing heteroaryl group substituted with R®and (R~ y=2 AR

optionally further substituted; RZis an alpha, alpha'-substituted cyclic group which may Formula (1)

optionally be further substituted; R3 and R* are each independently hydrogen, halogen, -
OH, -NH,, -CN, -R5, —OR5, -NHRS or -N(R5)2; or R®and R* together with the carbon atom
to which they are attached may form a 3 to 7 membered saturated or unsaturated, optionally substituted cyclic group; ROis

independently an optionally substituted C4-C,4 alkyl group; and ROis any group comprising a nitrogen atom. The present invention

further relates to salts, solvates and prodrugs of such compounds, to pharmaceutical compositions comprising such compounds, and to
the use of such compounds in the treatment and prevention of medical disorders and diseases, most especially by the inhibition of
NLRP3.

M)
A\ //

Rl/ \‘N
H

R* R3
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[EN] THERAPEUTIC COMPOUNDS
Abstract Q
[EN] The present disclosure relates to compounds of formula (1): N
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O

and pharmaceutically acceptable salts thereof, wherein R'-R3 have any of the values defined herein, and compositions and uses
thereof. The compounds are useful as inhibitors of the YAP:TEAD protein:protein interaction. Also included are pharmaceutical
compositions comprising a compound of formula (I) or a pharmaceutically acceptable salt thereof, and methods of using such
compounds and salts in the treatment of various YAP:TEAD-mediated disorders, including cancer.
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[EN] GLYCOLATE OXIDASE INHIBITORS FOR THE TREATMENT OF DISEASE

Abstract

[EN] Described herein are compounds, methods of making such compounds, pharmaceutical
compositions and medicaments containing such compounds, and methods of using such compounds

to treat or prevent diseases or disorders associated with the enzyme glycolate oxidase (GO). Such 0

diseases or disorders include, for example, disorders of glyoxylate metabolism, including primary R'O L
hyperoxaluria, that are associated with production of excessive amounts of oxalate.
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Title
[EN] SUBSTITUTED BENZENE COMPOUNDS

Abstract

[EN] The present invention relates to substituted benzene compounds. The present invention also relates
to pharmaceutical compositions containing these compounds and methods of treating cancer by
administering these compounds and pharmaceutical compositions to subjects in need thereof. The
present invention also relates to the use of such compounds for research or other non-therapeutic
purposes.
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37. Family 53428304 (US2014315888 AA)

Title
[EN] NOVEL HETEROCYCLIC DERIVATIVES AND THEIR USES

Abstract

[EN] The present invention relates to novel heterocyclic compounds useful in preparing drugs for
treatment of diseases associated with various functions of the histamine 4 receptor. Especially, the said
drugs are useful for treatment of inflammatory diseases, allergy, pain, nasal polyps, rhinitis, chronic
sinusitis, nasal congestion, nasal itch, asthma, chronic obstructive pulmonary disease, rheumatoid
arthritis, atopic dermatitis, psoriasis, eczema, pruritus, itchy skin, urticaria, idiopathic chronic urticaria,
scleroderma, conjunctivitis, keratoconjunctivitis, ocular inflammation, dry eye, cardiac dysfunction,
arrhythmia, atherosclerosis, multiple sclerosis, inflammatory bowel disease (including colitis, Crohn's
disease, ulcerative colitis), inflammatory pain, neuropathic pain, osteoarthritic pain, autoimmune thyroid
disease, immune-mediated (also known as type |) diabetes, lupus, post-operative adhesions, vestibular
disorders and cancer.

International Class: A61K31/4985; A61P29/00; C07D471/14; CO7D487/14; A61P35/00; A61P37/08;
C07D498/14; C07D519/00; A61K; A61P; CO7D; A61K31/4375; A61K31/551; A61P1/00; A61P11/00;
A61P11/02; A61P11/06; A61P17/00; A61P17/04; A61P17/06; A61P19/02; A61P25/00; A61P25/04;
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[EN] COMPOUNDS AND METHODS OF USE

Abstract

[EN] This disclosure provides compounds and compositions and methods of using those compounds and compositions to treat
diseases and disorders associated with excessive transforming growth factor-beta (TGF beta) activity. This disclosure also provides
methods of using the compounds in combination with one or more cancer immunotherapies.
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Bl INTRODUCTION

Autoimmune and inflammatory diseases such as rheumatoid
arthritis (RA), systemic lupus erythematosus (SLE), and
asthma are chronic and often progressive diseases associated
with a dysregulated or an overactive immune system,
respectively. The causes and the drivers of these diseases
remain ill-defined. They are characterized by complex cellular
interactions between multiple inflammatory cells of the innate
and adaptive immune system. The approval of rituximab
(Rituxan) for RA and belimumab (Benlysta) for SLE indicates
an important role for B cells in the pathology of immune-
mediated diseases. However, the heterogeneity and complexity
of the disease etiology of these conditions make the search for
new good cellular targets challenging, as it is unclear who in the
cellular infiltrate is a primary player of the pathology versus an
“innocent” bystander. Therefore, targeting signaling molecules
that are required for the activation of multiple immune cells
may be the more likely route to success in combating these
chronic, immune cell-mediated diseases. This review will
highlight two such signaling molecules, the related lipid kinases,
class I PI3K (phosphoinositide 3-kinase) & and 7, both of which
are primarily expressed in leukocytes and seem to play
important roles in their function and activation.

This review will compare and contrast these two kinases as
targets for autoimmune and inflammatory diseases and
summarize efforts toward the development of small molecule
inhibitors of PI3K8 and PI3Ky.'

Phosphoinositides (PIs) act as second messengers in a wide
variety of cellular roles including signal transduction, control of
membrane trafficking and transport, cytoskeleton organization,
cell survival and death, among many other functions. The target
of PI3K kinase activity is the phosphoinositides within cell
membranes. Phosphoinositides are incorporated within the
lipid bilayer of the membrane via two fatty acids that are
attached to the cytosolic inositol ring via a glycerol phosphate
linker. Cytosolic PI3K phosphorylates the inositol ring at the 3-
position, converting PIP2 to pIp3* (Figure 1). It is through the
phosphorylation of phosphoinositides that class I PI3Ks control
growth, survival, and proliferation of the cells. PIP3 serves as
the membrane anchoring site for multiple protein kinases® that
contain pleckstrin homology (PH) domains, such as the serine/
threonine kinases AKT (or PKB), PDKI, and the tyrosine
kinases of the Tec family, BTK, ETK, and ITK.® Membrane
bound AKT activates further downstream proteins such as
mTOR, FOXO3a, and others. Calcium mobilization and gene
transcription are dependent on the activity of Tec family
members and other PIP3 binding effectors control cytoskeleton
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organization, membrane trafficking, and signaling efliciency.
The phosphatase PTEN returns PIP3 to its precursor PIP2,
serving as a regulator of PI3K activity.

PI3Ks are divided into three classes (I, II, III) based on
functional and sequence homology. Although there is
increasing interest in the class II and class III PI3Ks and their
products, the majority of pharmaceutical research and the focus
of this review are on the class I PI3Ks. Class I PI3Ks are further
divided based on signaling pathways and regulatory proteins
into class IA and class IB. The class IA PI3Ks comprise three
closely related kinases, PI3Ka, PI3Kf, and PI3K9, which exist
as heterodimers composed of a catalytic subunit (p110e,
pl10S, or p1105) and a regulatory subunit. These respond to
signaling generally through receptor tyrosine kinases (RTKs).
The class IB PI3Ky signals through G-protein-coupled
receptors (GPCRs) and is composed of a pll0y catalytic
domain that can associate with regulatory subunits distinct from
the class IA isoforms. Expression of the PI3Ka and PI3Kp
isoforms is ubiquitous, while the expression pattern of PI3KS
and PI3Ky seems more restricted, with both isoforms found
primarily in leukocytes. The relatively restricted expression
pattern of PI3K6 and PI3Ky, in addition to data accumulated
from studies in mice, where PI3KS and/or PI3Ky was either
genetically or pharmacologically inactivated, suggests that these
two isoforms play a major role in the adaptive and innate
immune systems, respectively.

B SMALL MOLECULE TOOLS FOR ELUCIDATING THE
ROLE OF VARIOUS PI3K ISOFORMS

Two broad spectrum oral inhibitors, 1 (wortmannin)'” and 2
(LY294002)"® (Figure 2, Table 2), have been used to study the
role of PI3K in various functions and disease states. With the
identification of PI3K isoforms and the development of specific
activity assays, inhibitors with varying selectivity profiles for one
isoform over another have been discovered. Select compounds
that have served as tool molecules to elucidate the role of PI3K
isoforms are listed in Figure 3 and Table 2 along with their
relative potencies against the various isoforms. Inhibitors with
60- to 1000-fold selectivity for PI3KS over the other three class
I isoforms are 3 (IC87114)" and 4 (PIK-39)."” Compounds
have also been discovered that are selective for PI3Ky such as §
(AS-252424)*° and 6 (AS-605240).>' In addition, profiles that
can be characterized as dual activity are observed for
compounds such as 7 (TG100-115).*> A challenge of drug
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Figure 1. The function of PI3K (p8S regulatory, p110 catalytic domain) is to phosphorylate PIP2, converting it to the phosphoinositide PIP3. The
phosphatase PTEN reverses the process. There are four types of class I PI3Ks: class IA, PI3Ka, -f, -6; class 1B, PI3Ky. PI3Ka and PI3Kf are
ubiquitously expressed, but PI3Ké and PI3Ky are primarily found in leukocytes.
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Figure 2. Nonselective PI3K inhibitors used in early biological studies.

Table 1. Cells and Cytokines Implicated in Pathogenesis of
Disease

main cell types and cytokines implicated in pathogenesis of

disease disease

RA7 CD4" T-cells, macrophages, B-cells, SFs, IFN-y, TNF-q, IL-6
IL-12, IL-17, IL23

SLE® B-cells autoantibodies, T-cells, neutrophils, macrophages,
basophils,

MS’® T-cells, B-cells, macrophages

psoriasis® T-cells (T}1), dendritic cells, neutrophils, IL-23, IL-17,
IL-22, TNF-a, IFN-y

coprp!! CD8" T-cells, neutrophils, macrophages, IgG autoantibodies,
eosinophils

ALI/ARDS'  neutrophils, T-cells

asthma'? T2 cells, B-cells, mast cells, macrophages, IgE, histamine,
IL-4, IL-5, IL-13, TNF-a, IL-1, eosinophils, macrophages,
allergen-specific CD4* T-cells

IPF" increases in collagen, fibrosis, TGF-f

IBD"® neutrophils, macrophages, CD4" T-cells

MI' leukocyte migration

discovery is to discern which profile will lead to efficacy along
with safety appropriate for the particular disease indication.

Table 2. Published IC, (uM) Values for Tool Compounds

PI3K isoform, ICy, (uM)

compd S 7 p a
14 0.009 0.005 0.014 0.001
2b 1.05 6.60 0.31 0.73
3¢ 0.13 61 16 >200
4¢ 0.18 17 11 >200
5 >20 0.03 >20 0.940
6° 0.3 0.008 027 0.06
7° 0.235 0.83 12 13
8* >20 0.25 >20 4.5
9° 1.7 0.07 145 0.24
10° 0.058 0.018 0.35 0.011
11€ 0.048 0.15 0.088 0.008

“ATP concentration equals Km.21 YATP concentration equals Km.33
“Tested at 10 uM ATP.** “Determined in triplicate.” “Commercial
analysis.>®

Highly PI3K-isoform selective compounds are likely to provide
the safest bet for becoming drug candidates in conditions that
require chronic dosing such as many autoimmune disorders.
Although selectivity measurements are an important parameter
to consider when developing a selective PI3K small molecule
antagonist for chronic inflammatory conditions, physical
parameters such as solubility and lipophilicity are variables
that have an impact on overall ADME properties and also have
to be considered when choosing a compound for further
profiling. For example, although the PI3Ky versus PI3Ka
selectivity of 8 (AS-604850)*" was superior to 6 (18 vs 7.5
respectively), compound 6 had a much improved PK profile
and was hence chosen for further examination.*"
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Figure 3. Early inhibitors of PI3Ké and PI3Ky.
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The nonredundant roles of PI3KS and PI3Ky in leukocyte
function make them each attractive targets for intervention of
immune-mediated diseases. Much has been learned from
studies with mice where either or both isoforms were
genetically disabled,**® and knowledge of the KDKI or KO
phenotypes informs interpretation of results in in vivo
experiments using PI3K small molecule inhibitors.””

The PI3KS KDKI*® mice show a leukocyte phenotype, with
the most pronounced effects seen in B cell function. Thus, in
the absence of §-kinase activity, B-cell proliferation in response
to B cell receptor stimulation is inhibited and their function as
antigen presenting cells (APC) is impaired. Nearly 50% of the
peripheral B-cells and follicular splenic B-cells are eliminated,
and there are no MZ or B1 B-cells.”® Effects observed in the
PI3K6 KO mice are similar though less severe, exhibiting
impaired lymphocyte activation with developmental defects in
B-cells and other cells.

B B-CELLS AND PI3Ké AS TARGETS FOR DISEASE
THERAPY

Rituximab (Rituxan) treatment results in the depletion of B-
cells, proving efficacious as therapy for non-Hodgkin’s
lymphoma. More recently, rituximab was also approved for
treatment of RA,*® for the first time implicating B-cells as
drivers in this disease. The mechanism underlying the success
of rituximab’s ability to ameliorate autoimmune disease such as
RA* is complex and not completely understood,’" but B-cells
are involved in cytokine production and the production of
autoantibodies.’” Their function as professional APCs in
chronic inflammatory conditions may also be underappreciated.
While PI3KS signaling is required for many functions of
multiple leukocytes, its strong impact on B cell signaling alone
suggests that inhibition of this PI3K isoform may impact the
treatment of RA and other autoimmune disorders with B cell
components such as lupus. Interestingly, PI3Ky does not
appear to have a role in B-cell activation or function.
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B T-CELLS: PI3Ké AND PI3Ky, TARGETS FOR
DISEASE THERAPY

T-Cell function is profoundly affected in PI3Ky and PI3KS
KDKI and KO mice. For example, the differentiation of Tj1
cells, T,2 cells, and T-cell proliferation to antigen is
compromised in PI3KS KDKI mice, as is IL-10 mediated
regulatory T-cell function, although no apparent effect on T-
cell development has been noted.”

PI3K¢ plays a nonredundant role in T-cell function, making
PI3KS inhibition an even more attractive target for RA, as well
as other autoimmune diseases where T-cells are thought to play
a key role in disease pathology.*®

Work involving PI3Ky KO mice demonstrated that PI3Ky
controls both the survival of thymocytes (progenitors of mature
T cells) and the activation of mature T cells.”” There is also a
direct role for PI3Ky in eliciting a TCR stimulated response
sustaining T-cell and APC interaction.’® Additionally, the
migration of T-cells occurs after stimulation of PI3Ky or other
class 1A PI3Ks by certain chemokines.***’

B NEUTROPHILS AND OTHER LEUKOCYTES: PI3K5
AND PI3Ky

The role of neutrophils in inflammatory diseases such as RA,
COPD, and SLE is well established.”® Neutrophil migration to
inflamed tissue and subsequent release of proteases and reactive
oxygen species (ROS) cause tissue damage and further
activation and recruitment of leukocytes. Although all four
PI3K isoforms are expressed in neutrophils, experiments were
performed using neutrophils from KO mice and antibodies
specific for p1106 indicating that PI3KS and PI3Ky are the
main players in chemoattractant stimulated neutrophil or
macrophage migration. Compound 3 was used to demonstrate
that PI3Ko plays an active role in the directional chemotaxis of
neutrophil migration by limiting the (direct fMLP induced)
formation of PIP3.*" In vivo studies with 3 and PI3K& KO mice
demonstrated a similar decrease of extravasation of neutrophils
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Table 3. PI3KJ, PI3Ky: In Vivo Models of Disease

model species”
ovalbumin m
ovalbumin m
ovalbumin m
ovalbumin m
cigarette-smoke-induced m
glucocorticoid
ovalbumin® m
cigarette-smoke-induced m
pulmonary
LPS-induced pulmonary? m
OVA-specific pulmonary m
passive cutaneous anaphylaxis m
bleomycin pulmonary fibrosis r
DSS colitis m
DSS colitis m
DSS colitis m
K/BxN serum transfer m
CIA m
CIA r
aCIl1A m
AIA m
CIA r
CIA m
RANTES activation m
carrageenan paw edema m
cytokine-dependent hTNFtg m
arthritis
Miles assay vascular r
permeability
MI r
MI P
MI m
LPS induced ALI/ARDS m
EAE m
MRL-lpr lupus m

modality®

3/KO

KO/KO

W NN

INKO55°

2,9

9

KO x hTNFtg

6

PI3K

13

S O O

v/

v/é

v/6

o/y

v/6

SR S

v/6

< =

v/6

y/6
7/6

14

notes, disease biomarkers
IL-4, IL-5, IL-13
IgE levels, OVA-bound IgE
IgE levels, AHR, IL-4, IL-5, IL-13
IL-17 expression
(GR-@)/(HDAC-2)*

lung neutrophils

AHR
lung eosinophils

pulmonary neutrophilia
pulmonary neutrophilia

cell infiltration (neutrophils, eosinophils,
lymphocytes, macrophages)

PCA response (anti-DNP IgE stimulation) and

vascular permeability

PCA response (anti-DNP IgE stimulation) and

vascular permeability
BALF leukocyte content
collagen content
clinical score vs control
IFN-y, TNF-a
clinical score vs control
IL-1, TNF-a
clinical score vs control
IFN-y, IL-1, TNF-a
paw diameter, histopath clinical score

paw diameter, histopath clinical score
paw diameter, histopath clinical score

clinical score vs control

clinical score vs control

clinical score vs control

clinical score vs control

clinical score vs control

clinical score vs control

neutrophil migration into peritoneal cavity
paw swelling

synovial mesenchymal fibroblasts
MMP3

cartilage damage

subchondral, bone erosion
VEGF-induced vascular permeability

hindpaw volume
60 min coronary artery occlusion”

90 min coronary artery occlusion’

coronary artery ligation and infarct measurement at

14 days

aerosolized LPS; PMN transmigration, vascular

permeability
MOG induced; CCL2, CCLS levels in CNS
leukocyte rolling or adhesion

glomerulonephritis

outcome

decreased
increased
decreased
decreased

function
restored

>50%
decreased

no effects
50% decrease
79% decrease

>81% decrease

42—-95%
decrease

decreased
decreased
no effect

decreased
decreased
decreased
increased
decreased
decreased
decreased
decreased
strong response
synergistic
response
synergistic
response
decreased
decreased
similar to WT
40% lower
decreased
decreased
decreased
decreased
decreased prolif
decreased prolif
decreased
decreased
inhibited

reduced >62%

>40%8

35%%

increased infarct
size

similar effects

decreased
no effect

decreased

disease ref
asthma 59
asthma 59
asthma 53
asthma 60
COPD 61
asthma
asthma 49
COPD 22,
49
COPD 22,
49
asthma 46,
47
allergy 44
allergy 44
IPF 62
IBD 63
IBD 64
IBD 64
RA 74
RA 21
RA 21
RA 21
RA 65
RA 66
RA 67
RA 33
RA 33
RA 68
69
MI 69
MI 69
MI 70

ALI/ARDS 12

MS

71

SLE 72

“Species m: mouse, I: rat, p: pig. “Inhibition modality. “GR-a:: Glucocorticoid receptor-a, HDAC-2: Histone deacetylase 2. 9Aerosolized delivery.
°INKOSS (structure not disclosed). ] Reperfusion and infarct measurement at 24 h. $Percent reduction in infarct size.

toward sites of inflammation and the prevention of neutrophil
adhesion to endothelium cells.*” Nonetheless, PI3Ky and
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PI3K6 do act in concert in the migration, adhesion, and
ultimate antimicrobial function of neutrophils. Neutrophils, T-
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cells, and B-cells are among many cell types that have been
implicated in autoimmune and inflammatory diseases. Other
cells that have been thought to play a role, specifically with
asthma and atopic disorders, are mast cells and basophils, both
of which are activated through their Fce receptor (FcRe) by
IgE bound to allergen. FcRe signaling is dependent on PI3KJ,
and i§s4 4inhibition prevents mast cell and basophil degranula-
tion.™

Comparable to PI3KS, the inhibition of PI3Ky both
pharmacologically and genetically had similar inhibitory effects
on mast cell degranulation in vitro. For example, comparable
inhibitory effect was observed for degranulation of bone-
marrow derived mast cells (BMMC) stimulated with Ag/IgE in
the presence of inhibitors 3 (PI3KS selective) and § (PI3Ky
selective, Figure 3 and Table 2). Degranulation of stimulated
mast cells derived from KO or KDKI mice was similarly
diminished.*** PI3Ky and PI3KS have effects on other
leukocytes such as eosinophils. Eosinophil infiltration pro-
foundly reduced in PI3Ky KO animals compared to WT mice
in a model of ovalbumin (OVA) specific pulmonary
inflammation,***” while PI3K$ inhibition reduces eosinophil
rolling and adhesion to endothelium.*® The dual inhibitor 7
was found to be efficacious in an AHR response OVA-murine
asthma model, reducing the level of lung eosinophils by 79%,
similar to the effects with dexamethasone.*” Other leukocytes
have been implicated in inflammatory disorders (Table 1). In-
depth discussions of how P3Ké and PI3Ky inhibition may
ameliorate activity of these cells have recently been
reviewed.*""%?

B TARGETED DISEASES AND EFFECTS OF PI3Ké
AND PI3Ky INHIBITORS

The role of PI3KS and PI3Ky signaling in leukocytes is
complex. While it is clear that both isoforms play important
roles in all leukocytes, the function of each isoform is often
associated with signaling through specific cell surface receptors,
which gives PI3K6 and PI3Ky distinct and often comple-
mentary functions within each cell type.

Several animal models, primarily for rodents, have been used
in an attempt to establish a disease association with PI3Ké and
PI3Ky signaling whereby kinase activity of one of the two
isoforms was either genetically (KO, KDKI) or pharmaceuti-
cally (selective compounds) impaired. Several rodent models of
RA have been used to show disease amelioration in the absence
of either isoform.”"** Similarly, simulating aspects of asthma,
acute lung inflammation models using OVA or fMLP as the
stimulus were used to show disease modulating effects through
inhibition of either PI3K isoform.**>*75° And last, transgenic
mice with enhanced class IA PI3K activity have a lympho-
proliferative disorder with systemic lupus-like symptoms®®
while PI3Ky selective inhibitor 6 showed efficacy in a
spontaneous mouse model of lupus. Many other models of
autoimmune and inflammatory diseases have been tried, and
disease modifying effects have been shown by inhibiting either
PI3K isoform. Some of these are summarized in Table 3. Even
though there are many preclinical data showing the impact of
PI3KS6 or PI3Ky in rodent models of human disease, we have to
bear in mind that rodents are in every aspect quite distinct from
humans. In addition, few of these rodent models are
spontaneous and chronic in nature but are instead induced
by administration of specific antigens leading to acute
inflammation. While these models may reflect certain aspects
of human disease, they do not accurately reflect the complexity
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and heterogeneity associated with human disease pathology. So
despite the intriguing biology associated with both PI3K
isoforms that holds promise for inflammatory disorders and
despite the multitude of preclinical models that seem to
substantiate that promise, we will have to await the outcome of
clinical trials to determine whether selective inhibitors of PI3Kd
or PI3Ky are indeed safe and efficacious.

B SAFETY CONCERNS FOR PI3Ky AND PI3Ké§ AS A
TARGET FOR INFLAMMATION AND
AUTOIMMUNE DISEASE

Death of the PI3Ky KO mice was observed when high doses of
vaccinia virus (VV) were employed in a model examining the
migratory ability of CD8 T-cells. In contrast, WT mice had
little trouble clearing the infectious agents at the same viral
loads. Infection is a concern for PI3Ky inhibitors in any
indication.”” There are also potential concerns with targeting
PI3KJ, as the PI3KS deficient mice develop a mild, subclinical
IBD/ colitis thenotype possibly due to suppression of IL-10 in
these mice.”> Whether this phenotype would be seen with a
selective compound and whether it will translate into humans
are currently not known. There is evidence in PI3Ké KDKI
mice that points to suppression of some T, cell functions; this
could impact autoimmunity.”® There are several publications
suggesting that PI3K¢ inhibition will lead to an increase in IgE,
which may be counterindicative to using these inhibitors for the
treatment of allergic diseases.>® However, there does seem to be
conflicting evidence for this outcome>> (Table 3).

Bl DUAL INHIBITION OF PI3K6 AND PI3Ky

Although PI3Ky and PI3K4 inhibitors have shown promise in
preclinical disease models and suggest that a dual inhibitor may
have synergistic affects, it remains unclear whether a dual
inhibitor would be safe. Mice in which both isoforms are
inactive have profound reductions in thymus size, and total
thymus cell count. Their geripheral T cell compartments are
almost completely absent,”” while mice with individual KOs of
p110y and p1106 have relatively normal thymi and thymocytes.
In addition, crossing the p110y KO with a p110§ KDKI*® leads
to not only severe lymphopenia but also homeostatic peripheral
expansion of T2 cells, with subsequent type 2 inflammation in
various organs. This is characterized by increases in IgE
secretion in serum and eosinophilic infiltration into the mucosal
organs leading to pronounced inflammation. However,
although the PI3Ky/d deficient mice developed homeostatic
peripheral expansion of T2 cells, dual pharmacological
inhibition did not increase the T2 response but decreased
the Tyl cytokine release. It is possible therefore that the
observations in genetically dual-deficient mice could result from
developmental defects that would not be recapitulated in
mature animals under pharmacological intervention. To
substantiate that notion, in a murine inflammatory arthritis
model using PI3Ky KO mice dosed with 3 a pronounced
synergistic effect on disease amelioration was shown.”*

B INHIBITORS OF PI3Ky AND PI3Ké

A great deal of effort in the past several years has been directed
at discovering selective inhibitors of PI3Ké and PI3Ky. Many
institutions have entered the fray, and the field has expanded
rapidly. Additionally, dual inhibitors have also become an
attractive target for some.”®
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Table 4. Potency and Isoform Selectivity: Examples of PI3KS Inhibitors from the Literature®

biochemical selectivity

biochemical PI3K9, ICs,

compd organization (uM) y/6 alé
3 Gilead" 0.5 58 >200
12 Roche 0.003 25 1
13 Roche <0.1 >20
14 Roche 0.0049 (K;) 101
15 Roche 0.00046 (K;) 256
16 Roche 0.000576 (K;) 175
17 Roche 0.00343 >350
18 Roche 0.00274 64
19 Novartis 0.00S 10—40 10—40
20 Lilly 0.040 187 1447
21 Lilly 0.006 28 528
2 Lily >10 >10
23 Lilly >10 >10
24 Amgen
28 Amgen
26 Amgen 0.00285 (K;)
27 Amgen 0.00105 (K;)
28 Amgen 0.00226 (K;)
29 Amgen 0.005 (K;)
30 Amgen 0.1059
31 Amgen 0.0002 (K,)
37 Takeda <0.1 >1
38 Takeda <0.1 >1 >10
39 Takeda <0.1 >100 >100
40 Takeda <0.050 >20
41 Takeda 0.040 2.8 1.3
42 Takeda 0.001 185 788
43 Takeda 0.000S 8 274
44 Takeda 0.0003 24.7 3643
45 UCSF 0.010 16 1000
46 UCSF 0.0007 47 1857
47 UCSF 0.007 186 12000
52 AUL? >0.1 1.0-10

“For structures, see Figures 3—6. bAuckland Uniservices Ltd.

cellular PI3K9, ICq,

p/o (uM) refs and notes
150 200 uM ATP
11
0.017 cell: HWB CD69; WO2006046035
0.003 cell: HWB CD69; W02012007493
0.0052 cell: HWB CD69; W02012007493
0.041 cell: HWB CD69; W02011101429
0.0178 cell: HWB CD69; W02010138589
10—40 0.015 ‘W02008000421
126 S-isomer preferred
123 S-isomer preferred
>10 0.665 cell: neutrophil (PMN) elastase release
>10 0.665 as above (typical example)
0.002 cell: B-cell proliferation; WO08118454
0.0005 cell: B-cell proliferation; WO09118468
WO02010151791
WO02010151737
WO02010151737
WO02010151735
US 7705018, WO2008118455
WO02011123751
(typical example) WO09046448
>100 potent in a rat CIA model 60 mg/kg b.i.d.
>100 <0.1 Cell: B-cell proliferation; WO2010129816
>20 ‘WO02010006086, potent against m-TOR
16.6 ref 111
23 ref 111W02010036380
18 ref 111, WO2010036380
1157 0.500 cell: (ECy,) proliferation assay'®
49 ref 111
314 ref 111
107 ref 111
>10 ‘W02009120094

It is difficult to discern what constitutes a selective inhibitor.
In general, selectivities from 10- to 50-fold seem a reasonable
starting point, but some examples may fall below this threshold.
The categorization is complicated by the fact that precise IC,
values are lacking from the many published patent applications.
Refer to Tables 4—7 for the summary of data (references) for
structures found in Figures 4—9.

B PI3KS SELECTIVE INHIBITORS

Roche/Genentech/Piramed has been active in developing PI3K
inhibitors, although most patent applications disclose com-
pounds specifically targeting PI3Ka. Compound 12 (GDC-
0941)7° (Figure 4 and Table 4), which entered phase II clinical
trials for the treatment of metastatic breast cancer and non-
small-cell lung cancer,”” is a prominent example.”® Several
patent applications showcase a series of structurally related
thienopyrimidines as PI3KS selective inhibitors such as 13
(Figure 5).””% Some of these compounds are highly soluble
(40—100 uM) with low hepatocyte clearance, reasonable
permeability, and low CYP-450 inhibition and induction
activity. They are potent in a biochemical assay (PI3K§, ICq,
< 0.1 uM) with generally <90% plasma protein binding and
selectivity of >20-fold over PI3Ky in some cases. Morpholino-

thienopyrimidine 14*" also has low micromolar activity in a
PI3KS human whole blood (HWB) assay. These compounds
have efficacy in a CIA model, although no detail is provided.**
Additional compounds from Genentech/Roche, benzoimida-
zolpurine 15,% indolpurine 16,** and indolpyridopyrimidine
17% are very potent in enzyme and HWB assays.
Morpholinofuropyrimidine 18%° is one of the more potent
analogues described in an application exemplified by 11
analogues having ICg, values in a HWB assay of 0.0178—
0.0659 uM. Additionally, selectivities over PI3K« in an enzyme
assay are reported, from 14- to >300-fold.

Other PI3K6 selective inhibitors have been disclosed by
Novartis, Lilly, Amgen, Takeda (Intellikine) UCSF, UCB
Pharma, Auckland Uniservices, Zenyaku Kogyo, Xcovery
(Tyrogenex), Chemical Diversity Research Institute, Serono
Astellas Pharma, Karus Therapeutics, GlaxoSmithKline, Incyte,
Incozen/Rhizen, Infinity, Exelixis, Respirvert, and Gilead
(formerly Calistoga, formerly ICOS). Novartis has claimed a
group of compounds exemplified by thiazolylurea 19.%° This
compound is potent in a scintillation assay of PI3KS activity
(ICs, = 0.005 uM) with a selectivity profile over the other
isoforms of 10- to 40-fold. Additionally, 19 has a potency of
0.015 uM in a B-cell proliferation assay. Lilly described
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Table S. Potency and Isoform Selectivity: Examples of PI3K§ Inhibitors from the Literature®

biochemical selectivity

biochemical PI3K9, ICs,

compd organization (uM) v/6 a/b
S3 Zenyaku Kogyo 0.0046 106 3.5
54 Xcovery <0.03 >0.1 >0.1
55 CDRI® 2.1 338 60
56 EMD Serono 0.027

57 EMD Serono 0.090 111 4.4
S8 EMD Serono 0.034 588 101
59 Astellas Pharma 0.0036 444
61 Karus 0.26 >38 >38
62 GlaxoSmithKline pICso > 7.0 >10 >10
64 GlaxoSmithKline pICso > 7.0 >10 >10
65 Incozen/Rhizen <0.25 d d
66 Respivert 0.004 72 492
67 Incyte <0.05 >10 >10
68 Incyte <0.2

69 Incyte <0.1

70 Incyte <0.05

71 Incyte <0.05

XL499¢ Exelixis 0.0075 190 96
72 Exelixis <0.05

73 Exelixis <0.05

74 Gilead 0.009 21 248
75 Gilead 0.007 (K;) 61 2963

cellular PI3KS, ICy,

p/o (uM) refs and notes
9.5 ‘WO02002088112
>0.1 ‘W02010005558
38 ‘WO02009011617
0.016 cell: pAKT of B-cells; W0O2007023186
111 ref 111, WO2007023186
124 ref 111
0.00062 cell: anti-IgM B-cell thymidine incorporation
13 WO02011135351
>10 ‘W02010125082
>10 WO02010125082
d
0.57 cell: H,0, induced pAKT; WO 2011048111
>10 <0.05 cell: B-cell proliferation; W02011008487
<0.5 cell: B-cell proliferation; WO2011075643
<0.1 cell: B-cell proliferation; WO2011130342
US20110312979
<0.05 cell: B-cell proliferation; WO2011075630
111 0.066 cell: inhibition of pAKT(T308) (Raji cells)
WO02012037226
WO02012037204
49 0.0061 cell: (ECyp) human B lymphocyte
119 WO02011011550

“For structures, see Figure 7. bChemical Diversity Research Institute. “Structure not disclosed. “<25% inhibition at 1 uM

Table 6. Potency and Isoform Selectivity: Examples of PI3Ky Inhibitors from the Literature®

biochemical selectivity

biochemical PI3Ky,

compd organization ICy, (M) Sy aly
76 Chemical Diversity 0.0059 6339
Research Institute
77 Serono 0.013
78 Pfizer 0.054 6.3 0.4
0.001
79 Pfizer 0.003
80 Pfizer 0.197
81 Cellzome <0.1 >10 >10
82  Vertex 0.1 (K)
83 Vertex 0.003 (K;)
84  Vertex 0.01 (K) 1-10
85 Vertex 0.003 (K;) <33
86 Novartis <2.0
87 Novartis 0.016 40 189
88 Novartis 0.012
89 Bayer <0.1
90 Chroma Therapeutics <0.1
91 Boehringer Ingelheim <0.6
92 Applied Research Systems 0.006
94 Shionogi 0.027
95 Exelixis 0.018 242 38.3
96 Exelixis 0.034 10.1 12.2

“For structures, see Figure 8.

Bly refs and notes
5915 ‘W02009011617

US20080188531
204 10 uM ATP*
20 uM ATP, WO2004052373
20 uM ATP, WO2004108713
Streptococcal cell-wall-induced rat paw edema model IDg, = 16.3
mg/kg (30 mg/kg 52% inhibition)
‘W02010092015, WO2008025821
WO2008027584
‘WO02010096389
‘W02009129211
WO02010135014
W02007134828
‘W02005021519, US2008280871
‘WO02009115517
‘W02004029055
WO02007129048
US20090093474
cell: pAKT macrophages, ELISA; <0.010 uM, W02006024666
‘W02010027002
1144  cell ICy, = 0.773 uM'™®
338 cell IC = 0.805 uM'”®

>100

thienopyrimidinones 20, 21,*” pyridopyrimidinone 22, and
pyrazolopyrimidinone 23,*® similar in structure and isoform
selectivity to 3. Amgen has compounds containing a central
core quinoxaline 24% or quinoline 25°° and a purine or
pyrazolopyrimidine side chain. No selectivity data are given
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though the compounds listed have cellular activity down to
0.0005 uM. Compounds with biochemical potency against
PI3KS (K;) in the single digit nanomolar range are exemplified
by quinolines 26" 27°% 28 and pyridopyrimidinone 294
Compounds 28 and 29 contain an unusual aminopyrimidine

dx.doi.org/10.1021/jm300847w | J. Med. Chem. 2012, 55, 8559—8581
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Table 7. Potency and Isoform Selectivity: Examples of PI3Kd/y Inhibitors from the Literature®

biochemical selectivity

biochemical PI3K9, ICy,

compd organization (uM) v/6
7 TargeGen 0.235 3.5

97 UCB Group 0.032 2.4

98 UCB Group 0.139 0.77
99 UCB Group 0.014 3.7
100 Millenium <0.1%

101 Millenium <0.1%

102 GlaxoSmithKline pICyy > 5P

103 GlaxoSmithKline pICg, > 5°

104 GlaxoSmithKline pICg, > 5

108 GlaxoSmithKline pICgy > 5

106 GlaxoSmithKline pICsy > st

107 GlaxoSmithKline pICs, > 5°

108 GlaxoSmithKline pICg, > 5

109 UCSF 0.009 22
110 Takeda <0.1 ICs < 0.1
INKO0S5°  Takeda 0.005 1.8

alé

S.S
9.2

S.3

1000

>10

>2000

cellular PI3K9, ICy,

(uM) refs and notes

p/é
5.1
169

0.111 cell: neutrophil inhibition

superoxide
9.5

WO02009154741
WO02009154741
cell: human PBMC

cell: pAKT T-cells;
W02009147190

cell: pAKT T-cells;
W02009147189

W0200912958

cell: pAKT T cells;
‘W02009147188

WO02011067365
WO02011067366
ref 111
‘W02009088990
refs 67, 109

pICso 2 5°
pICso > s

pICso 2 6

pICy, > 67

77
>10
>2000

<0.1

“For structures, see Figures 3 and 9. YPI3KS and/or PI3Ky. “Presumed PI3KS. “Presumed PI3Ky. “Structure not disclosed.

()

Figure 4. 12 (GDC-0941).

side chain. Amgen has also published patent applications on
many other novel structures, some with a pyrimidine instead of
a purine but all with diverse core moieties. These are
exemplified by quinoline 30,” benzimidazole 31,° thienopyr-
idine 32,”7 1,5-naphthyridine-4-carboximide 33,”® and quino-
lines 34,” 35,'° and 36,'"" although no biological data were
provided. Amgen has advanced one PI3K¢ inhibitor AMG-319
(structure not disclosed) into phase I clinical trials for lymphoid
malignancies.102 Intellikine (now Takeda) specialized in PI3K
and m-TOR inhibition and indicated that they have selective
PI3KS inhibitors.'®® The relevant structures were not disclosed,
but they have described various substituted quinazolines such as
2-methylaminoquinazoline 37.'* Selectivity for PI3KS and
PI3Ky relative to the other isoforms and also m-TOR is
claimed, although no specific biological data are provided.
Methylisoquinolinone 38'° is the most studied analogue in an
application that deals with a series of isoquinolinones, although
38 could be considered a dual PI3K6/PI3Ky inhibitor. There is
some interesting biological data, including a CIA model with a
pronounced reduction in mouse ankle diameter and
histopathological score at the 60 mg/kg dose. Other examples
in the applications have a greater level of selectivity favoring
PI3KS. Another application describes isoquinolines such as
39'% with potencies of <100 nM against PI3KS and
selectivities over the other isoforms of >100-fold in an enzyme
assay. A series of compounds similar in structure to 38 but with
a small group such as an isopropyl or cyclopentane replacing
the isoquinolinone functionality have also been claimed by

8566

Takeda (Intellikine). These are exemplified by pyrazolopyr-
imidine 40.'”” Although 40 is selective against PI3Ka and
PI3Kf, it is also potent toward mTOR (<0.05 uM).
Compounds of this type were reported to be active in a
lupus model, perhaps indicating that they are not all that
selective over PI3Ky.'”® An example with a more extensive
profile is the isoquinolinone 44 (INK007).'” This compound
was found to be potent and selective and inhibited the growth
of PDGF induced FLS (fibroblast-like synoviocytes). Shokat
and co-workers at UCSF have revealed a series of selective
PI3KS inhibitors, exemplified by quinazolinones 45,"*° 46 (SW-
13),"*° and 47 (SW-30),""° that directly target the PI3K affinity
pocket, enhancing potency considerably.''’ UCB Pharma has
described a series of quinolines, as PI3K¢ inhibitors exemplified
by 48,"2 49,'% 50,'"* and 51,""° but no biological data were
provided. Auckland Uniservices Ltd.,, working to develop
PI3Ka inhibitors containing triazine and pyrimidine, also
discovered several compounds that have reasonable selectivity
toward PI3KS, as exemplified by the morpholinotriazine $2.''¢
Zenyaku Kogyo has been developing compound $3
(ZSTK474)'"” for oncology that has potent antitumor activity
in vivo."'® It has some selectivity toward the PI3K§ isoform.'"”
Compound 53 also demonstrated efficacy in a CIA model of
RA, both in a semitherapeutic and therapeutic setting.'*’
Xcovery has disclosed compounds with selectivity toward
PI3KS. One of their most potent and selective compounds is
the morpholinopurine 54."' The Chemical Diversity Research
Institute revealed substituted pyrimidinones, including pan
inhibitors as judged by the selectivity data. There are examples,
however, that exhibit strong selectivity toward PI3Ké or PI3Ky
exemplified by furopyrimidinones $5 and 76'** (Figures 7 and
8, respectively). This is an interesting example of a small change
in structure having a large impact on the selectivity character-
istics, the difference being a 4-OMe-phenyl group versus an
unsubstituted benzyl group. The changes in 76 increased
potency toward PI3Ky and increased selectivity over the PI3Ka
and PI3KS isoforms. Serono has been active in discovering

dx.doi.org/10.1021/jm300847w | J. Med. Chem. 2012, 55, 8559—8581
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Figure 5. Examples of PI3KS inhibitors from the recent literature (see Table 4).

compounds that inhibit PI3KS and PI3Ky. Quinoxaline 56'*° is
a typical example, which is potent in a biochemical assay and
also active in an anti-IgM stimulated peripheral blood
mononuclear cell (PBMC) cellular assay. Several compounds
including 41 (DL06),""" 42 (INK654),"** 43 (INK666),"** 46
47, §7 (ASS),]23 and 58 (ASIS)111 have been extensively
profiled including multiple PI3KS cocrystal structures from
researchers at the University of Cambridge, UCSF, Takeda
(Intellikine), and Merck-Serono.''" Quinoxaline 57 has a high
level of PI3KS selectivity over the PI3Ky and PI3Kf isoforms.
In addition these workers also studied 42 a quinoline analogue
that has PI3K0 selectivity relative to PI3Ky and PI3Ka, less so
to PI3Kp. Tetrahydroquinazolinone 58 has an unusual five-
bond linkage from the core moiety to a pendent quinoxaline
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(see next section). Astellas Pharma has examples of potent
PI3Ké inhibitors. One of their most potent is morpholino-
triazine 59'>° with an ICq, in B-cells of <1 nM. Karus has
disclosed compounds such as morpholinobenzoxazinone 60'>°
and indoylisoquinoline 61'*” that may be PI3K§ and/or dual
PI3K$/PI3Kp inhibitors. No biological data were provided for
60, but 61 is 13-fold selective over PI3Kf and >38-fold over
PI3Ky and PI3Ka. Karus has revealed that they are pursuing
two inhibitors KAR4139 (structure not disclosed), a dual
PI3KS/PI3Kf inhibitor, and KAR4141(structure not dis-
closed), a selective PI3KS inhibitor for cancer/inflammation
and inflammation, respectively.'*® GlaxoSmithKline has dis-
closed compounds'® such as indoylindazole 62"° and
furo[3,2-b]pyridineindazole 63"' that are potent toward

dx.doi.org/10.1021/jm300847w | J. Med. Chem. 2012, 55, 8559—8581
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Figure 6. Examples of PI3KS inhibitors from the recent literature (see Table 4).

PI3KS. Compound 62 is at least 10-fold selective over the other potent against PI3KS and selective over PI3Ky and PI3Ka.

isoforms. Additionally, they have recently disclosed various salt Incyte has also been active in discovering PI3Ké inhibitors.
forms and polymorphs of oxazoloindazole 64,"*%'** another They describe at least five compounds, which have potency in a
inhibitor with greater than 10-fold PI3KS selectivity. Interest- B-cell proliferation assay of less than 50 nM. These compounds,
ingly, GlaxoSmithKline has started a phase I clinical trial including the thiazolopyrimidinone 67,'*® are potent on an
targetin$ asthma with GSK2269557 (structure not dis- enzyme assay with at least 10-fold selectivity over all the other
closed).”* Incozen/Rhizen has described a patent that isoforms. Compound 67 was potent (<50 nM) in a
showcases a series of 2,3-substituted 4H-chromen-4-ones such proliferation assay using a diffuse large B-cell lymphoma cell
as 65"* with potency toward the PI3KS isoform. Respirvert line. Incyte has additional patent applications with a six—five
disclosed quinoxoline compounds such as 66,"> which is fused core, including both imidazo[1,2-a]pyridine 68" and
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Figure 7. Examples of PI3KS inhibitors from the recent literature (see Table S).

imidazo[ 1,4-a]pyridine 69."** These were found to be potent in
a B-cell proliferation assay at <500 and <50 nM, respectively.
Additional patent applications from Incyte have exemplified
indolylpurine 70 and cinnolinylpurine 71."*” The key feature in
these applications remains the pendent ethylaminopurine.
Pathway Therapeutics claims to have an inhibitor that is potent
against PI3KS and >100-fold selective.'** No structures are
disclosed, but their previous patent literature indicates
compounds that have pan-inhibitor character reminiscent of

53 and 54. Exelixis has partnered with Merck in the
development of X499 (structure not disclosed), a selective
PI3Ké inhibitor targeting hematological malignancies and
inflammation. Although the structure has not been disclosed,
data surrounding this compound have been released.'*' The
compound demonstrated high selectivity and reasonable PK, F
of 48—99.9% in animals (cynomolgus monkey, rat, mouse,
dog). It was potent in cell assays and displayed effectiveness in a
passive cutaneous anaphylaxis mouse model. The compound
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Figure 8. Examples of PI3Ky inhibitors from the recent patent and other literature (see Table 6).

appeared well tolerated in a 14-day rat toxicology study with no cohort, response rates of 56% was found in the NHL cohort.
clinical signs or significant change in animal weight. Exelixis has The dose hmltln_/g toxicity was a reversible increase of serum
described specific PI3KS inhibitors in two patent applications. transaminases.”~ More clinical data relating to 74 are
The first lists a series of 6,9-disubstituted purines that generally emerging, but some aspects of the compound itself require
incorporate a 6-piperidinylimidazopyridine such as 72."** Of elaboration. The compound was found to be well tolerated at
the 397 compounds described, 146 inhibit PI3KS at <50 nM. 400 mg q.d. and 200 mg b.i.d. for up to 7 days of dosing in
The other patent application describes 191 analogues of which healthy volunteers. In patients with lymphoid malignancies
40 have potency toward the PI3K6 isoform of less than 50 nM. dose levels of 350 mg were tolerated for several months. An
Quinoline 73'* is such an example. MTD was not reached, but exposures were not dose

The most advanced group remains Gilead (formerly proportional at these levels. There were minimal gains in
Calistoga) with two compounds in clinical trials. Quinazolinone plasma exposure beyond a dose of 150 mg b.i.d. Steady state
74 (GS-1101 formerly CAL- 101)'** is a PI3KS selective trough levels from b..d. dosing of >150 mg could be
compound that has been in several phase I/II trials for maintained at >10-fold over the HWB ECg, of 62 nM.'*®
hematologic malignancies, including combination therapy with The PI3K¢ inhibitor 74 has entered phase II trials for CLL in
rituximab. *'*® Promising results have been disclosed. In a combination therapy with rituximab. It was also examined in a
phase I study involving 57 patients with hematological phase I trial of allergic rhinitis involving doses of 100 mg b.i.d.
malignancies (NHL, CLL, AML) significant clinical response for 7 days."* Another compound CAL-263 (structure not
rates were seen at doses of 50, 100, 200, and 350 mg b.i.d, disclosed) presumed to be an analogue of 74 seems to be
although there was variability among the types of malignancies. intended primarily for inflammatory diseases. This drug
For example, although there was no improvement in the AML candidate was also entered in a similar allergic rhinitis phase I

8570 dx.doi.org/10.1021/jm300847w | J. Med. Chem. 2012, 55, 85598581



Journal of Medicinal Chemistry

o o] al cl
S
s HN N
HN I\ >N cl
/
T hon :
N~ NC
N N N~
J o= (>~
UcB (97) = oH = @ H NS ON
. o N
/N‘N - N 0—
UCB (99) Millenium (100) —
Millenium (101)
N~NH
N~
N-NH

HN, ,,O

GlaxoSmithKline (102) ™ D

O

N

N
4
HN N 0/\ HN O
SMO ] N_L
N PN o
NH

GlaxoSmithKline (106) GlaxoSmithKline (107)

&o%m %

GlaxoSmithKline (105)

UCSF (109)

Takeda (110)

Figure 9. Examples of PI3K5/y inhibitors from the literature (see Table 7).

trial and at >10-fold lower dose (10 mg q.d.)."*° Gilead
(Calistoga) has recently published a patent application
exemplified by the potent and isoform selective quinazolinone
75" for use in certain liver disorders.

B PI3Ky SELECTIVE INHIBITORS

Selective inhibitors of PI3Ky are also of great interest. In
addition to the Serono compounds $, 6, 8, and 9 (AS-041164),
Serono has also published on bis-thiazoles. Tetrazole 77" is
one of their potent examples. Pfizer/Warner Lambert has
several published patent alpphcations, with benzoxazinone 78">*
and benzothiophene 797 as representative examples. The
selectivity over PI3Ka may be an issue, as 78 indicates (a/y =
0.4, Table 6). However, pyrimidine 80'*° demonstrated
reasonable activity in a Streptococcal cell wall (SCW) paw
edema model of arthritis and had activity in a CIA model at 30
mg/kg (52% reduction in paw edema). Cellzome has described
compounds that have potency against PI3Ky (<0.1 yM) and
various selectivity over the other isoforms, with some examples
of dual PI3Ky/é inhibitors. Many of these compounds have
selectivity over the PIKK DNA-PK. Their most potent and
selective analogue reported is triazolopyridine 81."%” Vertex has
examples of potentially PI3Ky selective inhibitors such as
furylthiazole 82,'%® tetrahydrothiazolopyndine 83 5% benzo-
thioazolyl-urea 84,'®° and benzothiazolylamine 85.'°" Novartis
has patent submissions on PI3Ky since 2003. The diaminopyr-
azolopyrimidine 86'®> had some potency toward the PI3Ky
isoform, but thiazole 87" had an ICy, of 16 nM and was 39-
fold selective over PI3KS and 189-fold selective over PI3Ka,
although no selectivity data were provided against PI3KS. In
2009 they disclosed a series of substituted pyridines or
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pyrazines such as aminopyrazine 88'%* that appear quite potent
against PI3Ky. Bayer, Chroma Therapeutics, and Boehringer
Ingelheim have programs aimed at discovering PI3Ky
inhibitors. Althousgh representatlve compounds dihydroimida-
zoc;luinazohne 89,°* thiazole 90,"® and dihydrothiazoloindazole
91 may be quite potent, no selectivity data have been
published. Applied Research Systems has described a series of
pyridinemethyleneazolidinones. A representative example is
92' with single digit nanomolar potency in a biochemical
assay against PI3Ky and ICy, < 10 nM in a p-AKT ELISA cell
assay. Shionogi has been active in developing PI3Ky inhibitors.
The pyrimidine 93'%® is potent in a whole cell assay with >95%
inhibition of AKT phosphorylation at 10 M. The compound
showed reasonable physical chemical properties as well;
however, no selectivity data were prov1ded They have also
claimed a series of pyridooxazines such as 94'® with potency in
a biochemical assay in the double digit nanomolar range.
Exelixis has published a series of analogues exemphﬁed by N-
methylpyrazine-2-carboxamides 95 and 96.'”° These com-
pounds, while exhibiting considerable selectivity over the other
isoforms, had excellent physicochemical properties. The high
oral bioavailability exhibited by 95 (76.7%) and 96 (66.2%) in
rats was attributed to the high solubility and permeability of the
analogues. Both compounds also demonstrated effectiveness in
a mast cell degranulation in vivo mouse model.

B DUAL PI3Ky AND PI3Ké INHIBITORS

Though it is occasionally difficult to discern from the patent
literature whether a program is targeting selective PI3KJ,
PI3Ky, or dual inhibition, there are several examples where a
dual inhibitor is being specifically pursued. TargeGen®

dx.doi.org/10.1021/jm300847w | J. Med. Chem. 2012, 55, 8559—8581
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produced 7, a dual inhibitor of PI3Ky and PI3K4 in phase I/II
clinical trials against ischemic reperfusion injury following
myocardial infarction. As mentioned previously, compound 7
was also studied for use in asthma and COPD, where it was
effective in a cigarette-smoke-induced pulmonary mouse model.
In the course of 3 days over several dosing regimens, it was
found that neutrophil accumulation in BALF was decreased
significantly relative to smoke treatment alone. Another in vivo
experiment found that induction by LPS for enhancement of
pulmonary neutrophilia could be ameliorated by aerosolized 7.
In this model decreases in BALF neutrophils of 42% were
found compared to dexamethasone (70% reduction).*’

The UCB group has reported a few compounds with noted
selectivity for PI3KO over the other isoforms, although
generally these compounds had similar potency between
PI3Ky and PI3KS."”" For example, tetrahydrothiazolopyridi-
none 97'7* has a PI3K65 IC, of 32 nM but is only 2.4-fold less
potent toward PI3Ky. The compound has reasonable PK, as
demonstrated in Han—Wistar rats (Cl = 7 mL min™" kg™’, F =
97%). The structurally related 98 displayed similar selectivity
and PK in Han—Wistar rats (Cl = 13 mL min~' kg™", F = 66%).
However, both these compounds have poor solubility and were
less than 10-fold selective over PI3Ka. Incorporation of a
solubilizing group providing 99 increased the solubility and
decreased the plasma protein binding. Inhibitor 99 has an EDj
of § mg/kg in a rat in vivo model of CD3 induced IL-2
release.'”® Wilex has partnered with UCB to develop WX-037
(structure not disclosed), a dual PI3KS/a inhibitor for solid
tumors. Millennium has disclosed thiazole 100 and thiophene
101 for targeting inflammation.'”* Few biological data were
disclosed, other than a range of ICs, values against the isoforms.
GlaxoSmithKline has disclosed a series of carboxamide
substituted indazoles claimed to be useful for COPD, asthma,
and other inflammatory diseases. Several compounds such as
pyridylindazole 102> are potent in an enzyme assay against
various PI3K isoforms and against PI3K$ in a human PBMC
cell assay with a mean pIC;, of S or greater. Similar
compounds, for examyle, picolinamide 103, indazole
104,'7® oxadiazole 105,77 thiazolecarboxamide 106,"”® mor-
pholinoacetamide 107,"”° and pyrozolopyridine 108,'* may
have activity against PI3Ky and PI3K¢ in an enzyme assay or a
T-cell assay (presumably PI3Ky) with a pICs, of 5—6 or
greater. Shokat and co-workers discovered an interesting
selectivity differential. A few minor structural changes with a
phenol moiety in the affinity pocket caused a shift in the
PI3Kd/y selectivity, as a comparison of 45 and quinazolinone
109 indicates. They also published a detailed treatise on the
relative merits of the PI3K¢ inhibitor 47, 109, and pan-inhibitor
10 (PIK-90). By use of 2 different human cell lines, 7
stimulating agents, and up to 20 different expressed proteins
known to be involved in inflammation, they found that the
greatest suppression of these cytokines and other inflammatory
second messengers came from the dual PI3Kd/y inhibitor 109.
They also compared these results to several known anti-
inflammatory agents and found that 109 most closely matches
prednisolone in a functional way. On the basis of this in vitro
treatment, the team concluded that the targeting of RA and
other diseases of inflammation would be most effective with a
dual PI3K&/y inhibitor such as 109.'®' Takeda/Intellikine is
championing the development of a dual PI3Ky and PI3KS
inhibitor for inflammatory diseases and hematologic malig-
nancies.”” They disclose at least nine compounds, exemplified
by thienopyrimidinone 110,'®* with PI3K§ and PI3Ky potency
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of less than 100 nM in enzyme assays. The compounds were
weakly potent (>10 M) toward PI3Ka and PI3Kf but active
with ECgy, < 100 nM in a B-cell proliferation assay. The
structures all contain a phenolic substituted pyrazolopyrimidine
side chain as found in 45 and 46.

Takeda/Intellikine has put forward two dual PI3Ky/d
inhibitors. INKOSS (structure not disclosed) was dosed
therapeutically at 30 mg/kg in a CIA model of RA with clinical
scoring >2-fold lower than vehicle control at day 34 (dosing
started on day 30). Interestingly, anti type II collagen antibody
levels were unaffected, consistent with a PI3Ky driven
response.®”'% Prior to their acquisition by Takeda, Intellikine
licensed the dual PI3Ky/$ inhibitor IPI-145 (formerly
INK1197, structure not disclosed) to Infinity Pharmaceuticals
Inc,, which is currently in phase I for hematological
malignancies.'**

B STRUCTURAL ASPECTS OF THE PI3Ké AND PI3Ky
INHIBITORS

Development of class I PI3K isoform specific inhibitors is
challenging because of the high sequence identity exhibited
between catalytic p110 subunits and the even higher level of
conservation of amino acids within the ATP-binding site (Table
8).'%* However, as the preceding sections demonstrate,

Table 8. Amino Acid Sequence Identity (%) between Human
PI3K Isoforms

kinase domain pl106 plloy pl10a pl10p
p1105 42 47 73
pl10y 44 43
p110a 48

active site p1106 pl10y pl10a pllop
p1105 68 62 81

inhibitors with varying isoform selectivities exist, and indeed,
some are quite selective. Central to our understanding of the
structure of the p110 proteins and of their complexes with
small molecule ATP-competitive inhibitors were the publica-
tions of the crystal structures of porcine and human class IB
pl10y proteins.lgs’186

These structures elucidated the key features of the active site
and provided detailed views of how classic pan-PI3K inhibitors
such as 1 and 2 inhibited the PI3Ks. Briefly, inhibitors bound to
the active site by making one or more hydrogen bonds to
residues in the hinge region of the kinase domain, analogous to
interactions made by ATP-competitive inhibitors of protein
kinases. Hydrogen bonds in the hinge region are often the
strongest contact that ATP competitive inhibitors make,
estimated to account for 40—60% of the overall binding energy
for inhibitors of certain protein kinases."®’ Most PI3K
inhibitors also interact with the large, flat hydrophobic face of
a conserved tyrosine residue (Tyr867 in p110y), and many
extend back into the affinity pocket where additional
hydrophobic interactions can be gained to boost potency and
where, with the presence of an appropriate heteroatom,
inhibitors can form hydrogen bonds with the catalytic lysine
(Lys833 in p110y) or other hydrophilic residues.** In the case
of 2 (Figure 10A), the morpholine ring hydrogen-bonds to
hinge residue Val882 and the edge of the morpholine ring
interacts with the face of Tyr867. The chromanone carbonyl
group points toward the affinity pocket, and the phenyl group
sitting orthogonal to the chromanone ring occupies the ribose
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propeller-shaped inhibitor. (C) Crystal structure of human p110y and 10 (PDB code 2CHX), a flat inhibitor.
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Figure 11. (A) Crystal structure of murine p1108 and 4 (PDB code 2WXF). (B) Overlay of 4 from murine p1105 (green) and human p110y (blue).
The purine binding mode depicted in green is likely the energetically more favorable conformation for both isoforms. (C) Crystal structure of

murine p1105 and 47 (PDB code 2WXI) showing an alkynol group in the affinity pocket.

pocket. Subsequent work by numerous groups has resulted in
the structure elucidation of many additional p110y crystal
structures in complex with small molecule inhibitors. More
recently, crystal structures of the class IA p110a, p110p, and
p1108 enzymes have been published.''"'**~'*! The availability
of multiple inhibitor-bound p110d crystal structures in
particular has allowed for the detailed analysis of binding
interactions of pan- and selective class I PI3K inhibitors.
Crystal structure analysis combined with data from
biochemical and cellular assays can be used to understand the
molecular basis for the observed inhibitor selectivities. In
notable work,** extensive biochemical profiling of various
inhibitor chemotypes combined with crystal structures of three
distinct molecules in PI3Ky allowed the authors to correlate
and explain the observed selectivities for various structural
classes of PI3K inhibitors. The diverse inhibitors clustered into
several different classes but bound to pl10y in one of two
principal binding modes: (I) a propeller shaped binding mode
exemplified by quinazolinones 3 and 4 (Figure 10B) and (II) a
flatter, more classical kinase binding mode exemplified by 10
(Figure 10C). There is a distinct difference in the overall
selectivity between these binding modes. Flat inhibitors such as
10 can occupy the binding pocket without any significant
amino acid rearrangements. They extend into the affinity
pocket (10 uses a pyridine ring), and they are typically pan-
PI3K inhibitors. On the other hand, PI3Kd selective
quinazolinone 3 binds only when a key methionine residue
(Met804 PI3Ky, conserved in all isoforms) adopts an
alternative conformation that opens a hydrophobic pocket
(specificity pocket) sitting orthogonal to the position of
residues in the p110y hinge region (Figure 10B). This ligand-
induced methionine reorientation, first observed in the crystal
structure of p110y and 4, also induces a shift of the peptide
backbone that propagates through the adjacent loop (equiv-
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alent to the P-loop in protein kinases, amino acids 803—811 in
PI3Ky). It was postulated that this conformational change,
although possible in all class I PI3Ks, was most facile in PI3KJ,
thereby accounting for the higher binding affinity of propeller
shaped inhibitors on pl106 relative to the other isoforms.
Following publication of the first p110a crystal structure, an
examination of 4 binding to this isoform concluded that
differences in the conformation of the P-loop precluded
binding of 4 because of steric reasons, even with a
conformational change in Met772."”> However, a recent crystal
structure of murine pl110a showing a ligand-induced Met772
reorientation calls that conclusion into question.'® In addition
to the crystallographic work, computational approaches have
also been used to examine issues of PI3K inhibitor selectivity,
and they have reached varying conclusions.'**'**

Crystal structures of both flat and propeller-shaped
molecules in p1106 have reinforced and extended the initial
selectivity arguments. Crystal structures of the most selective
analogues, 3 and 4 (Figure 11), provide an explanation of
selectivity that is similar but perhaps more thorough than what
was argued based on the PI3Ky structures. The N-terminal lobe
of the kinase domain in p110 proteins contains a loop spanning
the kal and ka2 helices. This loop is longer in PI3Ky than in
PI3KS, and it sits on top of the P-loop, limiting its flexibility
and leading to less facile rearrangement of the active site in
PI3Ky relative to PI3KS. Molecular dynamics simulations based
on the crystal structures demonstrated a lower degree of
flexibility in pl110y versus pl10, thus supporting this
argument. Also contributing to lowered flexibility in p110y is
a hydrogen bond network that restricts the movement of
Trp812, an essential component of the hydrophobic pocket
into which the propeller shaped molecules bind. The nearly
identical conformation of 4 in p1108 versus pl110y (Figure
11B) further bolsters the argument that differences in the
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ability of the active sites to accommodate the inhibitor account
for potency differences rather than an altered binding
conformation of the inhibitor in each isoform. The PI3KS
crystal structures also demonstrated that simultaneously
occupying the selectivity and affinity pockets is possible, and
indeed, propeller shaped analogues 42, 43, 44, 46, 47, and 109
take advantage of this strategy to impart an additional level of
potency toward PI3Kd. For example, in 47 the pendent alkynol
hydrogen-bonds to Asp787 and to the backbone NH of
Asp911(Figure 11C), resulting in significantly improved
potency relative to 3 and 4. Even among the more selective
propeller shaped molecules, however, a divergence of selectivity
is obtainable by only minor modification. For example, 46
forms hydrogen bonds between the phenol —OH group and
Tyr813 and between the meta-fluoro substituent and Lys779,
whereas 109, a constitutional isomer of 46, forms only the
hydrogen bond with Lys779. As a consequence, 46 is a more
PI3KS selective inhibitor than 109. This example highlights the
fact that although propeller shaped compounds can be very
PI3KJ selective, care must be taken to monitor the selectivity of
such compounds, as variations are made on the periphery of the
molecule.

Among the many crystal structures of p110y now available in
the public realm, only a few contain inhibitors reported to be
PI3Ky selective. The structures of 6 and 8 from Serono provide
insight into the structural features that promote selectivity for
PI3Ky over the other isoforms. Although PI3Ky can be
inhibited by propeller shaped molecules as discussed above,
such molecules seemed destined to carry along PI3K4 activity.
In contrast, the Serono structures show compact molecules that
form a hydrogen bond with hinge residue Val882 and extend
toward the affinity pocket where they form an additional
hydrogen bond to catalytic Lys833 using their thiazolidinedione
moieties (Figure 12). These modestly sized molecules appear
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Figure 12. Crystal structure p110y-selective inhibitor 8 and human
p110y (PDB code 2A4Z).
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to have the optimal dimensions to span this distance when
Lys833 is in a conformation that sits lower in the affinity
pocket, constricting its size. A computational analysis of the
selectivity of these molecules using homology models of class
IA PI3Ks reinforced the idea that these compounds are ideally
sized for PI3Ky, as identical binding interactions were not
reproduced in the other isoforms.'** A separate series of PI3Ky
selective inhibitors reported recently follows this paradigm.'”
From the crystal structures of the class IA enzymes, it appears
that the kinase domain conformation may also play a role in
modulating the affinity of these molecules against various
isoforms, as p1105 is distinct from pl10a and p110y in the
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orientation of its N-lobe with respect to its C-lobe in the kinase
domain and molecules 6, 8, and 9 are significantly less potent
on PI3K6. By the same argument, it seems likely that achieving
selectivity over PI3Ka will be the most challenging aspect of
designing PI3Ky selective inhibitors, an idea supported by the
inhibitor profiling already reported®* and borne out in a
recently published work."”’

Whereas the selectivity profiles of many PI3K inhibitors are
easy to understand based on our current knowledge of class I
PI3K inhibitor binding modes, rational design of exquisitely
selective PI3K inhibitors still presents a challenge. Future work
is sure to produce further insights into mechanisms of achieving
isoform selective inhibitors, as the recent publication of
hexahydroquinoxalinone compound $8 illustrates.""’ This
compound is PI3KS selective and yet does not adopt a
propeller shape. The crystal structure of 58 in p1106 shows that
rather than sitting sandwiched between the Met752 and
Trp760 in the selectivity pocket, the compound sits adjacent
to these two amino acids in a small pocket formed by Thr750.
The other isoforms do not have such a pocket because the
residue at this position is a much larger arginine or lysine.
Indeed, the recent advances in molecular biology and protein
expression that enabled the crystallization of the class IA
isoforms may provide further novel insights into the selectivities
of PI3K inhibitors as more structures are solved.'**'*'%

B DISCUSSION AND CONCLUSION

Teasing out the differences that PI3K6 and PI3Ky have in the
immune system is not a trivial endeavor. Clearly the adaptive
immune system has evolved in proximity to the innate system,
and this relationship is illustrated by the interplay between
these two key kinases. For example, both PI3Kd and PI3Ky
over multiple steps influence neutrophil responses to sites of
infection or inflammation such that in diseases that activate this
cell type, targeting one or the other of these two kinases could
prove advantageous. Mast cell degranulation is affected by both
PI3Ky and PI3KS, as has been shown in several genetic and
pharmacologic studies. Conflicting data (IgE levels, tracheal
smooth muscle hyperresponsiveness) in some asthma model
studies are indicative of overlapping outcomes, in spite of the
distinct functions of PI3K6 and PI3Ky. The inhibition of PI3Kd
has a great impact on B-cell proliferation, antibody production,
and Ig class switching, but the inhibition of PI3Ky has negligible
effects on B-cells. This is an advantage for drugs targeting
PI3KS for diseases that have a significant B-cell component
such as shown to be the case for RA. Leukocyte infiltration is a
hallmark of asthma, ALI/ARDS, IPF, RA, and colitis (IBD),
and PI3Ky controls much of this chemotaxis. A case can be
made for targeting RA with PI3Ky inhibitors by inhibition of
leukocyte migration. Also, a PI3Ky inhibitor was effective in a
lupus model over several months and in a MS model, but no
such data have been described for PI3K¢ inhibitors. Dual PI3Ky
and PI3Ké inhibitors have been getting increasing scrutiny,
although the data from animal models rely mainly on 7. The
use of this compound in asthma and COPD models showed
promise. In spite of the deleterious outcomes of the dual PI3Ky
KO and PI3K$ KDKI mice, the severe lymphopenia and other
adverse effects were not replicated in the study involving PI3Ky
KO mice and 3. Instead, there was a further reduction in the
mean ankle thickness and an improved clinical score relative to
3 dosed WT mice.

It is tempting to make judgments of the utility of the two
targets based on the number of studies reported for the various
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animal disease models. Using this approach, researchers have
been interested in selective PI3KS inhibitors for asthma,
COPD, and selective PI3Ky inhibitors for IBD, SLE, and RA.
The sheer number of reported studies targeting PI3Ky would
indicate that this is the preferred target, but this is refuted
somewhat by the dearth of chemical matter related to this
target. There are many more patent applications for PI3Ko
inhibitors than for PI3Ky inhibitors, although many PI3Ky
inhibitors could be found in patents that are more closely
aligned to mTOR as the dominant target. In this review we
have ignored for the most part the vast IP space that mentions
mTOR as co-target or PI3Ka for that matter. Finally, the
prevalence of PI3KS inhibitors verses PI3Ky inhibitors could
simply be due to the relative ease of finding isoform and kinase
selective PI3KS inhibitors, as the structural data indicate. Dual
inhibitors are less frequently mentioned in the literature and are
possibly masked in related patents, as most applications are
written to cover all isoforms. Interestingly, there are several
dual inhibitors that have advanced toward the clinic.

A perusal of the selectivity data in Tables 4 and 5 indicates
that the propeller shape seems to dominate inhibitor design. Of
the 18 compounds with PI3Ky/PI3KJ selectivity of greater
than 20, 11 are of this type. The remaining seven compounds,
while all having PI3Ky/PI3KJ selectivity of greater than 20, fall
considerably short in the selectivity over the other isoforms
(see, for example, 12, 55, and 57). On the other hand, 9 of the
11 propeller shaped analogues exhibit PI3KS selectivity over
the other isoforms of greater than 100-fold. However, as was
pointed out earlier, the Serono compound 58 is not propeller
shaped and does have similar selectivity compared to these
compounds. Whether these structural data have been utilized in
further inhibitor design is unknown. Roche/Genentech has
shown that the more flat molecules such as 14—17, while
structurally very similar to 12, have considerably higher
selectivity over PI3Ka and may have selectivity over PI3Ky.
Less can be said about the PI3Ky inhibitor class, as there are
fewer published reports dealing with PI3Ky-selective com-
pounds, although the best examples of these are relatively
compact molecules that do not include any propeller shaped
compounds.

One paradox of drug discovery is that the initial biological
hypothesis is of necessity based on limited understanding of
complex systems. Fundamental biological research is facilitated
by progress in the development of small molecule tools that
help address understanding of target coverage and selectivity
requirements as well as issues such as target redundancy or
compensation. As this understanding develops, the drug
product profile may change considerably from that initially
proposed on the basis of a one target—one effect model.
Additionally, animal disease models mentioned in this review
have uncertain relevance to actual human disease states and
their utility as predictors of clinical success is in question. The
question of final target validation is likely to remain unanswered
until one or more compounds targeting either PI3Ky or PI3Ko
complete clinic trials for diseases of autoimmunity/inflamma-
tion.
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ADME, absorption, distribution, metabolism, and excretion;
AHR, airway hyperresponsiveness; AIA, antigen-induced
arthritis; ALI/ARDS, acute lung injury/acute respiratory
distress syndrome; AML, acute myleloid leukemia; APC,
antigen presenting cells; ATP, adenosine triphosphate; B1, a
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class of B cell lymphocytes; BALF, bronchoalveolar lavage fluid;
BCR, B-cell receptor; b.id., twice a day; BLM, bleomycin;
BMMC, bone-marrow-derived mast cell; BTK, Bruton’s
tyrosine kinase; cAMP, cyclic adenosine monophosphate;
CCL2, chemokine (C—C motif) ligand 2; CCLS, chemokine
(C—C motif) ligand S; CD, cluster of differentiation; CIA,
collagen induced arthritis; CI, clearance; CLL, chronic
lymphocytic leukemia; CNS, central nervous system; COPD,
chronic obstructive pulmonary disease; DNA-PK, DNA-
dependent protein kinase; DNP, dinitrophenyl; DSS, dextran
sodium sulfate; ETK, cryptic autophosphorylating protein
tyrosine kinase; fMLP, N-formylmethionylleucylphenylalanine;
FO, follicular; FOXO3a, forkhead box O3; GPCR, G-protein-
coupled receptor; GR-a, glutocorticoid receptor @; HWB,
human whole blood; IBD, inflammatory bowel disease; IFN-y,
interferon y; Ig, immunoglobulin; IL, interleukin; IPF,
Idiopathic pulmonary fibrosis; ITK, interleukin-2-inducible T-
cell kinase; KDKI, kinase dead knock-in; KO, knockout; LPS,
lipopolysaccharide; MI, myocardial infarction; MMP3, matrix
metalloproteinase 3; MOG, myelin oligodendrocyte glycopro-
tein; MS, multiple sclerosis; MTD, maximum tolerated dose;
mTOR, mammalian target of rapamycin; MZ, marginal zone;
NHL, non-Hodgkin's lymphoma; OVA, ovalbumin; PCA,
passive cutaneous anaphylaxis; PBMC, peripheral blood
mononuclear cell; PDGF, platelet-derived growth factor;
PDKI1, phosphoinositide dependent kinase 1; PIKK, phospha-
tidylinositol 3-kinase-related kinase; PKB/Akt, protein kinase
B; PMN, polymorphonuclear leukocyte (neutrophil); PTEN,
phosphatase and tensin homologue; q.d., once a day dosing;
RA, rheumatoid arthritis; RTK, receptor tyrosine kinase; ROS,
reactive oxygen species; SCW, Sstreptococcal cell wall; SF,
synovial fibroblast; SLE, systemic lupus erythematosus; TCR,
T-cell receptor; Ty1, T helper cell type 1; Ty2, T helper cell
type 2; TLR, Toll-like receptor; TNF-¢, tumor necrosis factor
@; T,y T regulatory cell; VEGF, vascular endothelial growth
factor; VV, vaccinia virus; WT, wild type
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