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6 460.79656 | 356.398 394.182 463.11 342.904 390.086
9 54579776 | 374.684 472.586 641.776 321.136 393.998
13 618.26576 | 316.51 496.598 720.894 275.318 441.406
16 758.40264 |  291.71 554.052 768.716 246.84 450.594
20 857.15704 | 269.246 586.5625 | 964.434 230.8 436.91
23 949.84696 | 213.334 640.49 1002.602 198.5975 429.614
27 1047.6376 | 195.354 679.96 1211.064 153.5225 424.944
8
30 1109212 | 216.072 795.11 1289.494 147.5975 464.676
34 1182.7195 | 266.324 862.74 1252.045 194315 516.112
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200108—80 7EEH

HATROMAADLETUAESINZ-GP2D TGI MDS
Fr~ o AR ESEARFE (mm?)
=XER [ veZ | MRTXII33 | Vs~ | Y~
2 BID | 30mg/kgBID | - 0.25mg/kg +MRTX1133
=aE #H Q3D BID 7 H
2 332.1 3413 359.72 334.68
6 543 282.98 503.18 238.62
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9 717.96 237.18 774.9 199.38

13 1001.94 244.1 1022.3 187.64

16 1293.4 198.725 1333.14 155.65

20 1487.62 288.05 1738.12 185.83

23 1688.86 339 1848.12 174.13

27 2005.7 385.85 2033.58 193.53

30 2005.7 394.05 2098.62 225.77
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MEEH | EeZ | MRTXII33 | Yy~ | ¥YFv~T | T77F | 777F=
Jv BID | 30mg/kg BID | = 0.25mg/f] +MRTX1133 =7 7
45 H PACI Wk BID 2 [5]/1# 12.5mg/kg | +MRTX1133
Q3D QD(f#H 1 BID
=) PACIL
1 328.896 329.18 330.908 330.114 331.548 329.49
446.116 265.246 382.648 258.862 361.83 296.166
8 544.424 386.354 456.018 212.472 398.444 275.256
11 647.874 392.042 489.668 184.77 470.498 285.106
15 786.634 480.434 589.42 161.7 660.352 331.838
18 927.746 496.496 730.102 130.748 784.04 368.774
22 1113.464 | 549.618 858.32 147.574 904.724 409.548
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HEH | e | MRTX1133 T 77T T rF=T XU | BYFIw
L BID | 30mg/kg BID =7 +MRTX1133 BID | 7 0.25mg/ 7
AE 7 H 12.5mg/kg 1A FAE Q3D 3 | +MRTX1133
QD fiEH 1 04 BID # H
[]
-1 363.4 362.82 363.4 366.54 365.06 364.62
2 456.88 265.08 455.54 263.54 448.1 252.9
6 622.52 194.42 536.86 149.94 517.16 140.72
9 699.3 187.24 624.98 130.44 561.72 106.94
13 1054.22 241.84 698.56 118.36 641.2 82.68
16 1229.54 235.32 778.74 106.425 749.78 72.94
20 1409.68 214.98 1141.575 79.45 933.62 53.88
23 1502.06 195.04 1293.5 71.85 1065.66 52.62
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HETRUHAGDETUBEESNZSNU—1033 TGI 4 6[EEHE~ Y A0 VY|
BARFE (mm?®)

| 'k Z | MRTX1133 EYXTeT YR vT
JUBID | 30mg/kg BID | 025mg/fl & Q3D(3 | +MRTX1133 BID
WA 2 B/ A %) 2 [a]/38

1 294.992 298.92 297.512 305.968

5 487.128 336.336 389.768 283.152

8 560.436 431.99 418.018 287.536

12 727.846 468.892 448.118 296.612

15 826.37 529.222 460.894 290.012

19 1054.748 643.516 512.09 260.822

22 1225.776 | 703.368 555.326 287.638

26 1287.22 802.69 618.748 300.294

29 1350.962 838.708 636.83 295.17

33 1435.752 895.918 668.412 290.256
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#8

HATH O AES DY TUEINT-AsSsPC—1 TGI1 2 6[EEHRE~ Y XOELHEER
B (mm?)

5% H e~ | MRTX1133 | V¥~ | BVX <7
JV 1P 30mg/kg IP | 7" 0.25mg/F] | +MRTX1133
BID# | BIDfH £ IP Q3D
E| (3 B %)
0 197.13 197.468 197.598 197.716
4 226.264 194.514 261.156 153.57
7 272.766 175.198 303.582 151.266
1 326.554 159.756 342.314 105.61
14 400.27 172.986 402.046 89.764
18 427.542 168.412 441.54 59.718
21 474.58 143.928 472.884 26.4
25 519.324 149.308 533.024 19
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#9

HATEOHAESDOE TUEINZHPAC TGI1 7 3JHEHE~ Y XOFHIEEAFE

(mm?)

HE O | ves | MRTX1133 | —mipndF= | mippgF="7
JUIP 30mg/kg IP 7 50mg/kg +MRTX1133
BID# | BIDfEH PO 4 H
H
0 190.47 196.76 197.582 197.618
3 309.65 149.646 320.132 147.36
7 447.76 107.504 421.908 93.002
10 686.434 99.742 587.79 76.612
14 828.298 91.818 705.688 75.142
17 1098.288 93.348 856.214 75.488
21 1359.228 74.006 945.702 36.848
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2022/045621

A, CLASSIFICATION OF SUBJECT MATTER
IPC{8) - INV. - AB1P 35/00 (2022.01)
ADD. - ABTK 31/4375; CO7D 471/06 (2022.01)

CPC - INV,-AS1P 35/00 {2022.08)

ADD. - CO7D 471/06; AB1K 31/4375 (2022.08)
According to International Patent Classification (IPC) or to both natienal classification and IPC

B. FIELDS SEARCHED

Minimum documetitation searched {olassification system followed by classification symbols)
See Search History document

Documentatiot searched other than minimum documentation to the extent that such documents are included in the fields searched
Bee Search History dogument

Electronic database consulted during the intermnational search (name of database and, whete practicable, search terms used)
See Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

is cited to establish the publication date of another ciiation or other be considered to involve an inventive step when

Lm document which m{emmw doubts on priority claim(s) or which “Y” 'docurment of partjcular relevance; the claimed i::]\g ition o

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim Mo,
A WQO 2021/041671 A1 (MIRATI THERAPEUTICS INC. et al) 04 March 2021 {04.03.2021) entire ) 1, 2, 34, 36, 44, £3, &4,
document 75, 76, 78-82, 86, BT
A U3 2016/0044211 A1 {MERCK PATENT GMBH) 12 February 2015 (12.02.2015} entire 1, 2, 34, 35, 44, 53, 54,
document 75, 76, 78-82, B6, B7
A WO 2020146613 A7 {(MIRAT! THERAPEUTICS INC, et al) 18 July 2020 (16.07.2020) entire 1, 2, 34, 35, 44, 53, B4,
docurant 75, 76, 78-82, B6, B7
D Further documents are [isted in the continuation of Box C. D Sec patent family annex,
*  Special catagories of cited documents: “T later document publighed atter the intemnational filing date m;’];im'ty
wan ; ich i ¢ date and not in conflict with the application but cited to understand
-\ g.oogrg?pt B(I!;.Lil.l:ll;ll’g rﬁ: v%:"n‘;ecml state of the art which is oot considered o peinciple of theory derlyin:plge et
‘D" document cited by the applicant in the international application “X" document of particular rel%?me:l:ihe %Ia.i:ged i'nvemion clg‘:l:;tbe
"E" . garliergpplicationor patent but publishd ot or afte the nternationa considered novel or cannat be punsidered o involve an lnvendve stcp

ntion cannot

special reason (as specified) combined with one of more ather such documents, such combination
“0" 4 referting to an oral disclosure, use, exhibition or othermeans being obvious to a pesson skilled in the art
“p"  document publisbed prior to the international filing date but laterthan  “&”  decoment member of the same patent family

the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
27 December 2022 J A M 3 1 2 023
Name and mailing address of the ISAS Authorized officer
Mail Stop PCT, Attn: ISAUS, Commissloner for Patents Taina Matos
P.0. Box 1450, Alexardria, VA 22312-1450
Facsimile No. 571-273-8300 Telephone No. PCT Helpdesk: 571-272-4300
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INTERNATIONAL SEARCH REPORT International application No.

PCTAS2022/046621

Box No.II  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons;

1 D Claims Nos.:

becanse they relate to subfect matter not required to be searchsd by this Authority, namely:

2 D Claimg Nos,: I
because they relate to parts of the international application that do not comply with the prescribed requirements {o such an
extent that no meaningful international search can be carried out, specifically:

3. Claims Nos.: 70-74, 77, 3-85, 88
because they are dependent claims and arg not drafted in accordance with the second and third sentences of Rule 6.4(a).

BoxNo, I Observations where unity af invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra shaet(s).

1. [] As alt required additional search fees were timely paid by the applicant, this international search report covers all searchabie
claims,

2. D As all searchable claims could be searched without effort justifying additional fecs, this Authotity did not invite payment of
additional fees.

3. [:] As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. [’ Norequited additional search fees were timely paid by the applicant. Consequently, this international ssarch report is restricted
£l 15 the invention first mentioned in the claims; it is covered by claims Nos.:

1, 2, 34, 35, 44, 53, 54, 75, 76, 78-82, BE, &7

Remark on Protest D The aditional search fees were accompanied by the applicant’s protest and, whete applicabie, the
payment of a protest fee,
D The additional search foes were accompanied by the applicant’s protest but the appiicable protest
fee was not paid within the time limit specified in the invitation.
D No protest accompanied the payment of additionel search fees,

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2022)
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INTERNATIONAL SEARCH REPORT International appEcation No

PCT/US2022/045621

Contlaued from Box Na. I Obsen_mlions where unity of Invantion is lacking

This application eontains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rula 13.1. In order for all Inventlons to be examined, the appropriate addilional examination feee need to ba pald,

Group H: claims 1-68, 78, 76, 78-82, 86, and 87 are drawn fo KRAS G120 inhibltors of formula {F}, or a pharmacautically acceptable salt

1ha!-e.uf,. mathads of reating cancer in a subject in need thareof, pharmaceutical compositions thereof, mathods for inhibiting KRas G12D

?hc:wt;; in :d c;nt:ter: cel(l];hereof. methods for Increasing the sensitivity of a cancer cell to a KRag G120 Inhiblter compound of Formula (1)
reof, a ereof.

Tha first Inve?ntion of Group I+ |a restriclad to a KRAS G12D inhibitors of formula (I}, er a pharmaceutically acceplable salt thereof,
whereln R1 is hydrogen; Y is a bond; R2 is hydragan; R3 Is anyl, specifically unsubstituted phenyl; and R4 is hydrogen, and is restricted
to & pan ErbB famlly inhibitor selected to be afatinlb; methods of treating cancér in a subject in need thereaf, pharmacsutical
compasitions thereof, metheds for inhibiting KRas G12D activity in & cancer cell thereof, methads for increasing the sensitivity of a
cancer céll to a KRes G120 inhibiter compound of Formula (1) thereof, and kits therecf. It is believed that clalms 1, 2, 34, 35, 44, 53, 54,
75, 78, 78-82, 86, and 87 read on this first named Invention and thus these ¢laims will be searched without fee to the extent that they
read on the above embadiment.

Applicant is invited to elect additional formula(e) for each additional compound te be searched In a speciiic combinaticn by paying an
additional fee for each set of election, Each additioral elacted formulale) requires the selection of a single definition for each compound
variable. An exemplary election would be a KRAS G12D inhibitors of formule {1}, or a pharmaceutically acceptable salt thereof, wherein
R1 is hydroxy; Y is a bond; R2 Is hydrogen; R3 is aryl, specifically unsubstituted phenyl; and R4 is hydrogen, and is restricted to a pan
ErbE famlly inhibitor selected to be afatinib; metheds of treafing cancer in a subject in need thereof, pharmaceutical compositions
thareof, methods for Inhibiting KRas G120 activity in a cancer cell thereof, methods for Increasing the sensitivity of a cancercellto a
KRas G120 Inhibltor compound of Formula (i) thereof, and kits thereof. Additlonal formula{e) will be searched upon the payment of
addiional fees. Applicanis must specify the claims that read an any additional elected Inventions. Applicants must further indicate, if
applicable, the claims which read on the first named'Invention If diffarent than what was Indicated above for this group. Fallure to cleady
identify how any paid addifional invention fees are o be applied to the "+ group{s) will result in only the first claimed invention to be
searched/examined, :

The inventions [Isted In Groups + da not relate to a single general inventive concept under PCT Rule 13.1, because under PCT Rule
13.2 they lack the same or catresponding speclal technlcal features for the following reasons:

The Groups I+ formulas do not share a significant structural element requiring the selection of altermatives for the compound variables,
R1, Y, R2, R3, R4, and accordingly these groups lack unity a priori.

Addifionally, even if Groups |+ were considerad io shars the technical features of a compoeund having the core structure of a KRAS
G12D inhibltor of formula (1), or a pharmaceutically asceptable salt thereof; a method of treating cancer in a subject In need thereof,
comprising adminlstering to the subject a therapeufically effective amount of a combination of a pan ErbB famlly Inhibltor and a KRAS
G12D Inhibltor; a pharmaceutical composition comprising a therapeutically effective amount of a combination of a pan ErbB family
inhibitor and a KRas G12D inhibitor, and a pharmaceutically acceptable excipient; a method for inhibiting KRas G12D activity in a cancer
call, comprising contacting the cancar call In which inhlstlon of KRas G12D activity is deslred with an effective ameunt of a pan ErbB
famlly inhibltor and 8 KRas G12D Inhibltor, wherein the pan ErbB family inhibitor symergistically increases tha sensitivity of the cancer
cells to the KRas G120 inhibitor; a methed for increasing the sensitivity of a cancer cell te a KRas G120 inhlbltor comprising
administering to a subject undergoing KRas G12D treatment with a compound, alone or combined with a pharmaceutically acceptable
carrier, excipient or diluents, a therapeutically effective amount of a pan ErbB family inhibitor, whereln the pan ErbB family inhibitor
synerglstically Increases the sensitivity of the cancer cell to the KRas G12D Inhibitor; a kit comprising a pharmaceuticel composition for
treating KRas G12D cancer In a subject; and a kit comprising a pharmacsutical compesition comprising a pan ErbB family inhibitor and a
pharmaceutical composltion comprising a KRas G12D inhibitor, for treating a KRas G12D cancer in a subject, these shared technical
features do not represent a contribution over the prior art as disclosed by WO 2021/041671 A1 to Mirati Therapeutica Inc. et al.
{hereinafter, “Mirafi") and US 20160044211 A1 to Marck Patent Gmbh (herelnafter, “Marck™).

Mirati teaches a compound having the core structure of a KRAS &12D Inhibitor of formula {I), or a pharmaceutically acceptable salt
thereof (Para, [0007], compounds are provided that Inhibit KRas G120 activity. In certain embadiments, the compounds are represanted
by Fermula ([}); a methad of treating cancer in a subject in need theraof, comprising administaring to the subject a therapeutically
effective amount of & KRAS 12D Inhibitor (Claim 49, method for treating a KRas G12D-assoclated cancer comprising administering to
a patient in need therecf a therapeutically effective amcunt of a compeund according to claim 1 or a pharmaceutically acceptable salt
thereof; Abstract, present invention relates to compounds that inhibit KRas G12D); a pharmaceutical composition comprising &
therapeuticaly effective amount of & KRas G12D inhibitor, and a pharmacsutically acceptable excipient {Claim 48, pharmaceufical
composition, comprising a therapeutically effective amount of a compound of clalm 1 o a pharmaceutlcally acceptable salt thersof, and
a pharmaceutically acceptable axcipiant, Abstract, presant invention relates to compounds that Inhibit KRas G12D); a method for
Inhibiting KRas G12D activity In a cancar cell, comprising contacting the cancer cell In which inhibition of KRas G12D activity is desirad
with an effective amount of a KRas (12D Inhibitor {Claim 47, method for inhibiting KRas G12D activity in a cell, comprising contacting
the cell In which inhibition of KRas ©12D aclivity is desired with an effective amount of a compound of according to claim 1 or a
pharmaceutically accaptable salt thereof, Abstract, present Inventlon relates to compounds that inhibit KRas G12D); a method for
increasing the sensitivity of a cancer cell to a KRas G12D Inhibitor comprising administering to a subject undergoing KRas G120
traatment with a compound, alone or combined with a pharmaceutically acceptable carrier, exsipient or diluants (Para, [0184], [the
compounds, pharmaceutically acceptable salts therecf and pharmaceutical compositions comprising such compaunds and salts also
may be co-administered with other anti-necplastic compounds, e.9., chametherapy, or used In combination with other treatments, such
as radiation or surgical intervention, efther as an adjuvant prior to surgery or post-operatively: Absiract, present invention relates to
compounds that inhlbk KRes G120).

Marck teaches a methad of treating cancer in a subject in need tharesf comprising administering to the subjecta therapautically effective
amount of a pan ErbB family inhibitor (Claim 12, method for the treatment of cancer comprising administering to a petlent )
3-{1-{3-[6-{1-Methyl-piperidin-4-yimathoxy}-pyrimidin-2-yl]-benzyl}-6-oxo-1 J6-dihydra-pyridazin-3-yl)-benzonltrile or a pharmaceutically
agoceptabla salt andior solvate thereof, and simultaneously, consecutively or separately administering a compound selected from o
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aflibarcept, and bavacizumab, wherein edotinib and cetuximab are ErbS family inhlbitors as per Instant claim 53); a pharmaceutical
composition compriging a therapeutlcally effactive amount of a pan ErbB family inhibitor {Claim 2, pharmaceutical composition of
3{1-{3-{5-{1-Methylpiparidin-4-yimathoxy}-pyrimidin-2-yl-benzyl-6-oxe- 1,6- dihydro-pyridazin-3-yl)-benzonitrile hydrachloride hydrate
thereaf in combination with & compound selected from the group erlotinib, cetwxdmab, aflibarcapt, bevacizumab, wherein erlotinib and
cetuximab are ErbB famlly inhibitors as per Instant claim 63); a kit comprising a pharmaceutical composition (Para. [0033], the present
Invention therapeutically active compasitions may also be provided by means of a pharmaceutical kit comprising a package comprising
3-(1-{3-[5-(1-Mathyl-piparidin-4-yimethoxy)-pyrimidin-2-y[Hianzyl)-8-cxa-1,6-dihydro-pyridazin-3-yi}-benzonitrile or a pharmaceutically
acceptable salt andfor solvate thersof, and a compound having ant-cancar activity, salected from the group erotinib, cetuximab,
aflibercept, bevacizumab, wherain erlotinlb and cetuximab are ErmB famlly Inhibltors as per instant claim 53); and a kit comprising a
pharmacautical composition comprising a pan ErbB family Inhibltor (Para, §0033), the present invention therapeutically active
compasitions may also be provided by means of a pharmaceutical kit comprising a package comprising
3-{1{3-[5-{1-Methyl-piperidin-4-ylmethoxy -ryrimidin-2-yi]-benzyl}-6-oxo-1,6-dihydra-pyridazin-3-y|}-benzonitrile or a pharmaceutically
acceptabla salt and/or solvate theraof, and & compound having anfi-cancer activity, selected from the group arotinib, cetuximab,
afifbarcept, bavacizumab, wherein erlotintb and cetuximab are ErbB family inhibilars as per instant claim 53).

The Inventions listed In Groups 1+ tharefore lack unity under Rule 13 because they do not share a same or corresponding special
technical feature.
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